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Cbirpaem B p)KeHry

K HamafeHuIo NpoAonroBathiii Kyouk
Bopra n3 «Ctap Tpeka». STOT CKPOM-
HbliA N0 EBPOMENCKUM MepKam NpPOeKT
(300 mnH eBpo) Gyaet umeTb 90 ThiC.
KB. M NOMELLEHUIA.

[ecsaTkn BbleMOK W BbICTYNOB Ha
cTeHax npuaawT raybuHy n obbem
CTPOeHMI0, KoTopoe 6e3 HWX BbIrNS-
neno 6bl kak npocTas kopobka. Pacan
061n1LL0BaH 3epKaNbHbIM CTEKJIOM C
BbICOKOI OTpaxatowein cnocobHo-
CTbl0, MOSTOMY MPUYYAAMBLIA 0BINK
30aHNs ByAeT MOCTOSIHHO MEHSIThCS
B 3aBWCWUMOCTM OT OCBELLEHHOCTU W
NOroAHbIX YCNOBWIA.

Kpblwy 3aiimeT pecTopaH, Huxe
pacnonoxartcst 13 380 kB. M anapta-
MEHTOB, rocTuHULa Ha 168 Homepos,
18 400 kB. M ODUCHBIX NOMELLEHNA,
a Ha HUXHUX 3Taxax W B NpUCTPOIKe
17 160 kB. M 0THAHO pa3Bnekatesb-
HbIM KYNBTYPHBIM YYPEXAEHUSM W
Mmara3vHam. Kpome Toro, npefycmor-
peHa nof3eMHas CTOsiHKa NioLanibo

MoxeTe ceGe npeacTasutb rocnog-  Marco Llombart) 3 AMA Studio. 824 Thic. k8. M Ha 1000 mMawuH.

CTBYIOLLYIO Haf, ropofioM rpoOMajHyto
CTEKNSHHYIO GALLHIO ANS UrPbl B LKEH-
ry? B Hepanekom Oyayuiem Bam, BO3-
MOXHO, NPeACcToMT 3TO YBWUAETb NPU
noesazke B NONbCKMIA ropog, Mo3HaHb.
970 nnop daHTaszuMnM apxuTekTo-
pa Xecyca Mapko Jinombapta (Jesus

MpoekT, HasBaHHbI «[MO3HAHCKNM
®dopymom» (Poznan Forum), - 3gaHue
B 240 M BbICOTOI C cafioM Ha Kpbiwwe. K
HEMY NpUMbIKaeT 06LIMPHas NpU3eMu-
cTasi GokoBas NpuUCTpoiiKa.
BambiBaioas BBbICL Ha 55 aTaxen
6allHs HAaNnOMMUHAET U3rOTOBMBLUMIACS

CtpomntenbcTBO BallHM yxe yTBep-
X[EHO rPafloCTPOUTENBHBIMW WHCTaH-
umsmullo3HaHu, ofHakok paboTamelte
TOMbKO MPEACTOUT NpucTynuTb. Ecnm
BCE NOMAET Mo nnaHy, «[o3HaHCKMM
@opym» 6yneT 3aBepiueH 8 2011 roay.

AMA Studio

«TepKa ansa cbipa»

Komnanwus British Land noateepauna, 4to paboTbl No pea-
NIN3aLMK NpoeKTa CaMoro BbICOKOro 34aHust B JIOHAOHe
Leadenhall Building, npo3BaHHOro «Tepkow ANS Cbipa»
(Cheesegrater), 3aepxuBatoTcs, YT0ObI CHU3UTb PACXOAbI,
13-3 YXe NMOHECEHHbIX YObITKOB B pa3mepe 572 MiH hyHTOB.
OTa HOBOCTH MocnefoBana 3a nybnukaumnei kapTanbHoro
0TYeTa KOMMaHUM, 4TO 3acCTaB/seT 3a4yMaTbCsl Takke W 0
cyabbe Apyrux KOMMepYeckux NpoeKToB B OPUTAHCKOM CTO-
nuue. Komnnekc Leadenhall no npoekTy Puyapaa Pogxepca
IIOXEH Obln MOAHATLCS Ha 228 M, 3akntounB B cebe 55 080
KB. M BbICOKOKJTACCHbIX OPUCHBIX MOMELLEHWNIA Ha 47 3Taxax.
OpHako Ha GOHe CHWXEHWS LenoBO akTMBHOCTYW B British
Land npuwunm K BbIBOZY, YTO Takasi HEABMXMMOCTb BPSiL Nn
6yneT nonb30BaThCS MOBLILLEHHBIM CMPOCOM, W PeWwuiu
C3KOHOMUTB cpefcTBa. OHM yXe 3aBASN, Y4TO He YNoXaTcs
K HaMeuyeHHOMY Cpoky nycka o6bekTa B 2011 rogy, HO Tem
HE MEHEee HaZelTCs 3aBepLwnTb CTPOUTENLCTBO B 2012-M.
maga British Land CtedeH Xectep (Stephen Hester) coob-
wwn aHrauinckoli rasete Telegraph: «Ecnn 6bl mpULLAOCH
caasatb komnnekc B 2011-m rozy, Hago 6bi1o bl OTKPLIBATH
ero apengy ewe B 2010-m, TOMbKO BPSA v K 3TOMY Bpe-
MEHU HaM yaanochb Obl MO3WLMOHMPOBATL MOMELLEHNS KakK
OTHOCSILUMECS K npemuym-knaccy. Kpome Toro, npouecc
UCMOJIHEHUS) KOHTPaKTa yXe BCTYNUI B CPEAVHHYID dasy,

BblchM OKTAGPbL/HOAGPb

TEM BPEMEHEM LIEHbl HAa METASIIOKOHCTPYKLMM HauMHaloT
nafatb, NOSTOMY Mbl HALEEMCS CHU3UTb U3LEPXKKU».
lMoka NpoekT 3acTpsN Ha 3Tamne CHOCa YXe CYLIECTBYIO-
LMX COOPYXeHuit. Takum 0Opa3om, OTKNaAbiBaHNe CTPOU-
TenbctBa Leadenhall Building, ogHoro u3 cambix Bblgato-
LLMXCS NMPOEKTOB, HAXOASLLErocs B CTafuu BOMJIOLEHWS,
CBUIETENbCTBYET O KPU3Uce OPUTAHCKON CTPOMTENbHOM
VHAYCTPUM M3-33 aHTUMHOASLLMOHHON NONUTUKW rocynap-
CTBa, CBSI3AHHOI C OrpaHuyeHnem kpeauta. Mepsl, npea-
NPUHMUMaeMble HbliHE KOMnaHuei British Land, a Takxe
YBEPEHHOCTb B BO3MOXHOCTU CHUXEHWS U3LEPXKEK MOTYT
0Ka3aTbCsl BOUCTUHY CriacaTesbHbIM KPYroM st TEPSLLMX
6e[CTBME 3aCTPOMLLIMKOB.
Rogers Stirk Harbour + Partners
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Erkan Business Centre Ha cTapTe

TexHnyeckoe 3afjaHue Ha HOBbIV
POCKOLLHbIA Hebockpe® B Ctambyne
YTBEPXAEHO paHee OXMAaeMoro
cpoka. MpoekT 55-3TaxHOro KoMnnek-
ca nop HaseaHwem Erkan Business
Centre (Erkan is Merkezi), koTopbiit
6ynet Bo3BefeH B paiioHe Umraniye,
pa3paboTaH MECTHOW apXUTEKTYPHOIA
dupmoii Camoglu Architecture.

BalwHs, BbINONHEHHAs B Tpamuuu-
OHHOM COYETaHWU CTanu U CTEKNa,
pacnonoXuTcs Ha AJIMHHOM MOAuyMe

¢ nonorum dacagoM. 3a npo3payHbim
OCTEKNIEHNEM HE TONbKO ByAEeT YuTaTh-
csa norotun Erkan, HO 1 pacnonoxurcs
HEMaro nose3Horo NPOCTPaHCTBA.
BawHs, kak rotoBas kK cTapTy
pakeTa Ha CTapTOBOI Nnouiajke,
kak Obl OXBaTblBAET TPEYrONibHYIO
LLeHTpanbHyl0 4acTb, OAHAKO 3TO
He 0YeHb-TO 3ameTHo Onaropaps
TOMY, Y4TO OHa 3a0CTPEHa KBEpXy, a
0C06EHHOCTU OCTEKNIEHMS NPV B3rNsae
C OnpefeneHHbIX To4ek npuaanT

3[aHMI0 CXOACTBO CO CBOAYATbIM
OKHOM B FOTMYECKOM CTUIE.

Bo BHELUHEM OCTEKNEHWM WCMOSb-
30BaHo nonynspHoe ans Ctambyna
coyeTaHue HebecHo-ronyboro u spko-
6enoro. CBOAbI BbINOMHEHBI B rONyGOM
LBeTe, a 6es1bIM NOAYEPKHY Tl X TPaHH,
MOBTOPSIOLLME JIMHWIO CBOAOB CBep-
Xy foHusy. K dacagam M3HyTpm TyT 1
TaM NPUMBIKAKT aTPUyMbl A0BOJIBHO
CKPOMHbIX MO HbIHELUHUM apXuTek-
TYPHbIM CTaHAapTam pa3mepoB. OHu

npeAHa3HaueHbl 451 NPOrynoK v OTAbl-
Xa Ha CBEXeM BO3[yXe, a KOe-komy
39TU MPOCTPAHCTBA LadyT BO3MOX-
HOCTb «BCMOMHWTb AETCTBO 30/10TOE>,
HanpMmep nonasutb No LEpPeBbsM B
06eneHHbIlN NepepbIB. Bokpyr 3paHus
NNaHMPYeTCs NOCagMTb MHOrO 3ene-
HU, @ 3HAYNT MOXHO ByeT ycTpamBaTh
MUKHUKM, XOTSl B CAMOM Ha3BaHWUW €CTb
yKasaHue Ha To, YT 3[iecb ByayT 3aHu-
MaTbCsi MPEUMYLLECTBEHHO 1ENIOM.
Camoglu Architecture

"—u‘- - a

KynbTypa unum kommepuusa?

3akpbiamck aeepu Sony Centre B TOpoHTO, 4TOObI [aTb BO3MOXHOCTb OOHO-
BWTb 3[aHWe B COOTBETCTBMM C TpebGoBaHwsmu HoBOro Beka. Ctyaus [anHnana
JNnbecknnpa (Daniel Libeskind) paspabotana GawHio B hopme NaTUHCKON ByKBbl
L, koTopas kak Obl 06HUMeT 50-neTHee 3aaHue LieHTpa CLEHWMYECKUX MCKYCCTB
Sony (Sony Centre for the Performing Arts), paHee Ha3biBaBLierocs LieHTpom
XammuHroepga, 4to Ha yrny ynuu Yonge u Front. MepeycTpoiicteo Sony-LleHTpa
3aTesHo, 4ToObl 00beauHUTL B Komnnekc L Tower Condominiums KynbTypHbiii
LeHTp (Arts and Heritage Awareness Centre — AHA) 1 peKOHCTPYMPOBaHHbI LIEHTP
CLIEHNYECKMX UCKYCCTB. TeM He MeHee, No cooObLLEeHNI0 MeCTHO ra3eTsl Globe and
Mail, B TO Bpems kak KOMMepUeckas Xmnas 4acTb BCEro KOMMiekca BO3BOAUTCS 6e3
Manemiumx 3afepxek, cam KynsTypHbIi LeHTp AHA, Ybe CyLLecTBoBaHue 1 onpas-
[ibIBAET 3aCTPONKY, BbIHYXAEH 3aHNMaTbCs GUHAHCOBBIMM Npobnemamu, CBS3aH-
HbIMU C 3aaepXkamu Npu NoslyyeHun cpeacTs. B koHuenummn npoekTa JinbecknHpa
NPeAnonaraeTcs COXPaHUTb KyNbTYPHbIA KOMNOHEHT komnnekca L Tower n Sony-
LleHTpa, LOMOAHMB ero XunbiMu 3aaHnsMu. STOT NOAXOA, NO3BONUT VHTErPUPOBaTh

8 BblchM OKTAGPbL/HOAGPb

COBCTBEHHO rOPOACKYIO CPEAY C MUPOM KYILTYPbI M UCKYCCTBA. [POEKT BLINONHEH B

pycne NporpamMmMHBbIX M AMAMPUYECKMX yCTaHOBOK ArtsLab. Ctparternyecku 31o goc-
TUraetcs nyteM GOpMansHOro U MPOCTPAHCTBEHHOrO OCBOBOXAEHNS LIEHTPABHOM
yacTu 3paHuss. OHO MPeACTaBNSET HUYEM He pasfeneHHoe nonycdepuyeckoe
06LLiee NPOCTPAHCTBO, CUMBONM3UPYIOLLEE CaMOid HOPMOi MHOrooBpasue KynsTyp,
NPeACTaBEHHbIX B TOPOHTO.

Mocne nepeycTporicTBa KOMMNEKca Xunas 4acTb OyAeT COCTaBNsAThb JIbBUHYIO
nono nnowageint — 38 520 ks. M. MprbnanautensHo 470 KBaPTMP PacronoXarcs
HaZL KYNETYPHBIMU COOPYXXEHUSIMU (CaMble BEPXHUE Ha 57-M aTaxe), oTkyaa 6yayT
OTKPbIBATLCS BUBI HA IENOBYIO YaCTb TOPOHTO 1 03ep0 OHTapwo.

Y L Tower GyaeT 6ETOHHbI KApKac C HEHECYLLMM CTEKSHHBIM hacanoM. XXunas
6aLLHs CTPOMTCS MOJHBIM XOLOM COracHO rpaduky, TeM BpeMeHeM BnacTvi TOpOHTO
B3M nay3y. BeposTHO, 4yT0ObI CO06Pa3UTL HAKOHEL, Kakoe Havano B MPOEKTE
[LOJXHO BO3006/1a[1aTh: KYNETYPHOE MM KOMMEPYECKOE?

Studio Daniel Libeskind

NaHamckasa pocKoLlb

Ha wmbice MyHTa Macuduka (Punta Pacifica) ctpoutes 70-aTaxHas GaliHs
Trump Ocean Club. 370 nepBbIli KOMMNEKC Takoro pofa B lMaHame. YHukanbHoe
pacnonoxeH1e KoMNeKcano3sosseTerooduTarTensamnerkoun bbicTpo A06paTLCs A0
no6oii Toukw B MaHama-Cutu: Mex ayHapoaHoro 6aHKOBCKOMO LIEHTPA, KPYMHeNLWnX
TOProBbIX KOMMIEKCOB, GoMbHMLbI Punta Pacifica, coTpymHuyatowein ¢ ceTbio
megaueHTpos John Hopkins Medicine International, n mexzayHapogHoro asponopTa
Tocumen. Trump Ocean Club 6yneT codyetatb B cebe POCKOLWb FOCTUHMLBI C
NPenecTaMn cna-LeHTpa, axT-ky6a, 4acTHOro nnsixa, PECTOPaHOB pa3HoobpasHoi
KyXHW. B Hell Takxe NpefycMOTPEH YNbTPaCOBPEMEHHbIN OU3HEC-LIEHTP, YaCTHbIE
anapTameHTbl U NEHTXAyChbl C BULOM Ha 3anuB. 252 ThIC. KB. M NI0LaAEI BMELLAIOT B
cebs, B yacTHOCTM, 509 KBApTMP C NATbIO BapyaHTaMu NaaHMPoBOK, 126 neHTxaycoB
11 369 rocTUHNYHBIX HOMEPOB. 3Aech xe pacrnonoxutcs Trump Casino (4320 kB. M),
OTKpbIThIA xonn Elite n KpyrnocyToyHo AenCTByOWMIA MeaLEHTP. o xenaHuo
KJMEHT MOXET BblOpaTh ANs NPOXMBAHUS KBApTUPY C OAHOW, ABYMSI WM TPEMS
CMasbHSMK, NEHTXayC UM OCOBHSK, PAcrONOXeHHbIE TaK, YTOObl U3 BCEX OKOH U
Teppac 6bin BUAEH okeaH. KoHauumoHepbl, 060pyA0BaHHAs KyxHsl, CTUpansHas 1
CyLUMMbHAs MaLLMHbI, @ TakXe rapfepobHasi KOMHaTa MMEITCS B KaXA0M XUMLLE.
LleHa anapTameHToB kone6netcs 0T 400 Tbic. 40 1 MAH o, focTUHMLEN ynpaBsieT
Trump Organization’s Hotel Group. CTtonmocTb Bcero komnnekca npesbiwaet 400
MJIH o1, OH CTaHeT KPYNHEeMLLMM XunbiM JOMOBRaAeHeM B JlaTvHckoi AMepuke.
Ero ctpoutenbcTBo no npoekTy apxutektopa Apraca CepHbl Capasum (Arias Serna
Saravia) npoaanTCs TP rofia, a 3aseplueHie oxupaetcs 8 2010 rogy.

Arias Serna Saravia
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BapuaHTbl
nopra

ApxuTekTypHble komnauun Rogers,
Pelli and Kohn 6GopioTcsa 3a nonyyeHue
3akas3a Ha npoekTupoBaHue Port
Authority Tower. CoBeT gupekTopoB
nopta Hblo-Mopka n Helo-Ixepcu
o6HapozioBan TpW BapuaHTa MpoeKToB
CTpOWUTENbCTBA BallHW Haf MOPTOBbIM
aBToBOK3anoMHaCpenHeMMaHxaTTeHe
(Midtown Manhattan). 3asiBk1 NpUHATHI
oT GpuTaHckoi komnaHnun Rogers
Stirk Harbour + Partners, a Takxe
amepukarckux Pelli Clarke Pelli n Kohn
Pederson Fox.

TexHn4yeckuM 3aaHnMeM NpeaycMoT-
PEHO CTPOMTENLCTBO MEPBOKNIACCHBIX
0dU1CHBIX NOMeLLeHNiA obLuel nioLya-
Apio B 117 ThiC. KB. M HaL, aBTOOYCHBIM TEPMUHANOM, @ TaKXe 3HAYUTENbHOE YCO-
BEpLUEHCTBOBAHWE €ro COOPYXEHWIA, BK/oYas pelleHue npobnemsl MaccoBOro
TpaH3uTa NaccaxupoB PErynsipHbIX MPUrOPOAHBIX PEICOB, CBSI3aHHO C yBENNYe-
HEM KONMYECTBA NOCaL04HbIX MecT B aBTobycax. Kpome Toro, npeactont 06HOB-
neHue npumepHo 5400 KB. M NoLazeli CEBEPHOTO KPbia Mo HYXAbl PO3HUYHON
Toproeaun. OXnaaeTcs, 4To 3TO NPUHECET NopTy NpubauantensHo 500 MnH gonn.
YK€ Ha NepBOM 3Tare cAa4u NOMELLEHUI B apeHay.

MopToBble BNAcTK He COOBLLAIOT, KOraa crefyeT OXuaaTh peLleHns 06 okoHya-
TeNbHOM BbIOOPE NMPOEKTUPOBLLMKA. M3BECTHO TOMBKO, YTO 3acTpoiiLLMkom ByaeT
komnanus Vornado Realty.

www.worldarchitecturenews.com
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YpadHoe pelueHue

Xunoin komnnekc Oro-BoctouHoro KeuHcnenga (South East Queensland)
NPOAOIIKAET PACTU U PACLIMPATLCS. YHaCTKM CIOXHON N MHOFODYHKLMOHANBHOM
3aCTPOMNKM C Pa3BMTO TPAHCMOPTHON MHGPACTPYKTYPOI MOTyT paccMaTpuBaThbCs
KaK MpyMep yAa4yHOro PELLEHNs MW NAaHUPOBAHNN FOPOLACKON CPEebl B YCNOBUSAX
LanbHeiwein ypbaHn3aumm 1 pocTa napka IMYHOro aBToTpaHcnopTa.

PaiioHy MuntoH ypenseTcsa rnaBHOe MecTO B MPOeKTe 3acTpoiku Transit
Oriented Development (TOD) B pamkax lMnaHa pervoHansbHoro passutma lOro-
BocTtouHoro KeuHcneHga. Kommnekc Union € XuabiMu, TOProBbIMU, FOCTUHUYHBIMA
1 KOMMEPYECKMMM MIOLaAsaMM CNPOEKTUPOBAH Takum 06pa3oM, 4Tobbl npuaath
HOBbIA MMMNYNbC ATOM TEppUTOpUM U oBecneynTb OTTyda NPSMON BbIXOA, K
Xene3HoIoPOXHON ceTn BpucOeHa. Boasbiwasicb Hap Bok3anom Milton Railway
Station, HaxoZsLLWMCS BCEro-To B nape kunomeTpos ot 6epera, Union npeacrasnset
c06011 1Be OLMHAKOBLIE MO BUAY, HO BCE X€e OPUrMHANbHBIE BaLLHW, OfiHA U3 KOTOPbIX
npefHasHa4yeHa NCKMIOYUTENBHO A KOMMEPYECKOro 1CMoNb30BaHust. MpoekToM
npeaycMoTPeHo pa3melleHne B komnnekce 210 kBapTtup, 127 rOCTUHWYHBIX
HoMepoB, 13 760 KB. M ODUCHBLIX NMOMELLEHMIA 1 2846 KB. M TOProBbIX NIOWAAEN.
®dacap GyaeT BbIXOAMTb Ha OXMBREHHoe Lwocce Milton Road v npsaMo Ha rnaBHblit
BX0f, Bok3ana Milton Railway Station. Union cTaHeT cBOero poaa To4Koi 0TCYeTa,
XapakTepuaylolein 1 onpenensollein Becb 006ank paioHa. Kommepueckuii
KOMMOHEHT Komniekca OyaeT OTBEYaTb CaMbiM COBPEMEHHbIM TPeOOBaHWAM
ona obuCHbIX 34aHWMA knacca A, nMponucaHHbiM B PyKOBOACTBE MO KayecTBy
oducHoro ctpoutenscTBa (Guide to Office Building Quality) Asctpanwiickoro
coBeTa no umyulectsy (Property Council of Australia’s (PCA)). 3asBneHo Takxe o
COMCKaHUM NATU3BE3A04HOMO PETUHra ABCTPANMUIACKOrO COBETA MO 3KONOrMYHOMY
ctpoutenscTBy (Green Building Council of Australia (GBCA). Kpome Toro, B
pamkax paboT no ocylecTeaeHnio npoekta 20 MiH fos. 6yneT HanpaBieHo Ha
MOZEPHM3aLMI0 MHPPACTPYKTYpbl Bok3ana Milton Railway Station.

John Wardle Architects

IBe 6awHun pna Puma

KomnaHnuu Studio Transit and Studio
Purini Thermes npoekTupytoT ABa
Hebockpeba, KOTOpble CMOryT mnpu-
naTtb npvBbIYHOMY BuAay panioHa EUR
HOBbIE OYEepTaHNS.

PackuHyBwuiics Ha 63 ra panoH
EUR Castellaccio, n3BecTHbIl Takxe
kak Europarco, ponxeH cTtaTb elie
OHUM HOBbIM FOPOACKMM SIAPOM Ha
tore Puma. Ero otamyaiot ctparternye-
CKOe NONOXEHUe 1 pa3BuTas TPaHC-
nopTHas UHpPacTpykTypa.

OTOT NPOEKT — MI0A COBMECTHOM
paboThl ABYX PUMCKUX apXMTEKTYPHbIX

6topo Studio Transit u Studio Purini
Thermes. Ha cyety Studio Transit yxe
MMEIOTCS HeMasible LOCTUXEHWS B NPO-
€KTUPOBAHWM XMJIbIX N KOMMEPYECKMX
06bEKTOB, B TOM YUC/E TOMbKO YTO
NOCTPOEHHOE 34aHne MuHucTepcTea
304paBOOXPAHEHNS, OTKPbIBAIOLLMIACS
B CKOPOM BPEMEHMN TOProBbIf LEHTP U
29-3TaxHbIN OPUCHBIN KOMMEKC, HAXO-
LSLWMIACS B CTAAMUM NPOEKTUPOBAHNS.
®paxko MypuHu n Jaypa Tepmec
M3BECTHbl CBOMM CTPOrMM Knaccu-
LMCTUYHBIM NOAxoaoM k pabote. B
nx noptdonuo komnnekc Eurosky,

10 BblchM OKTAGPbL/HOAGPb

COCTOSILLMIA M3 ABYX OTAENbHO CTOSi-
wmx GalleH ¢ rpaHUTHOW 06nMLOB-
KOW, COEAMHEHHBIX ranepesamu, rae
30 aTaxen 3aHWMAIOT Xwible anap-
TaMeHTbl, @ Ha OCTaNlbHbIX NSTW pas-
MELLAIOTCS TEXHUYECKME MOMELLEHNS.
ApXxvTeKTOPbI ONpeAensitoT 061nK 34a-
HUI KaK «NPOCTOM, HO B TO X€& BPEMS
3arafoyHblii M CTPOrni».

Ha Kpbllle 3aaHnin MelTCs BEPTO-
NeTHble MIoWaaky, a Takxe cuctema
COJIHEYHBIX U POTOranbBaHNYECKUX
Gatapeii, koTopble u3naneka npuene-
KaloT BHWMaHWe CBOeW CknagvaTtoin

CTPYKTYpOIA. [lBe GaLLHn pacronoXeHb

CUMMETPUYHO OTHOCUTENbHO paspe-
NSIOWEN X NAoLWaamn, Kotopas BaBoe
6onble Piazza Navona, 4To B LiEHTpe
Pvuma. 3T0 MpOCTPaHCTBO BEUYMHOIO
400 Ha 80 m GyneT yKpalleHo CKynbn-
Typamu 1 Npon3BeseHsaMN BOoNbLUMX
nnactuyeckux Gopm. bawnn B 120 m
BbICOTOV KOPEHHBIM 00Pa30M U3MEHST
BEPTUKANbHBIA KOMMOHEHT naHawad-
Ta Gnarogapsi CBOMM BHYLUUTENbHbIM
pasmepamM 1 BUAMMOCTY NPaKTUYECKU
0TOBCIOAY.

Studio Purini Thermes
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«CpepoTo4yne mMme4Tbl»

M9Tb BEAYLLMX aPXMTEKTYPHBIX 610pO
[ONyLWeHbl K 3aBepLuiatolemy atany
KOHKYpCa No NpoekTy NepecTpoiiku
[1eNI0BOr0 LEHTPa 0XHOKOPEWCcKon
ctonuubl: Asymptote (npu yd4actum

Partners, Jerde Partnership, Skidmore
Owings and Merrill, a Takxe Studio
Daniel Libeskind. Um BblgeneH 1 maH
[OOJJ1. HA pacxonbl No NpeacTaBNeHNo
komnauun Yongsan Development

MeXJlyHapoLHOro eN0BOro keaptana
Yongsan.

PaiioH, n3BeCTHbIN NOL, Ha3BaHMEM
«CpepoToune meuytbl» (Dream Hub),
packuHeTcs Ha Geperax peku XaHb
Ha nnowaaun B 56 ra, ytobel caenatb
ropog, 6onee rocTenpuMMHLIM 1 Npu-
B/IEKATENbHbIM B apXUTEKTYPHOM
OTHOLUEHUW [Ns LENOBbIX KPYros, B
0CO06EHHOCTY 3anafHblX.

feHepanbHbIM 3aCTPONLLUKOM
BLICTYNWUT kopnopauus Samsung
C&T. Ee Buue-npe3naeHT no passu-
TUO TbeHTIK JIN HU HA MUHYTY He
COMHeBaeTCs B OCYLLECTBUMOCTM
npoekta. OH roBopwuT: «Hawum poc-
TUXEHUEM SBASeTCs YCTOWYMBOCTb

KOHcopuuyma 6narofaps Haauuuio
Kak GUHAHCOBLIX, Tak U cTpaTeruye-
CKUX MHBECTOpOB». Bonee TOro, OH
3asBuAN; «B HalM nnaHbl BXOAMT CO3-
[laHve BCEMUPHOro AenoBOro ropoa-
Ka, IML,OM KOTOPOro CTaHEeT B NEPBYI0
oyepeab Hebockpeb BneyvaTnAoOLWMX
pasMepoB, a Takxe OecATku Apyrux
KOMMEPYECKUX 3AaHUN>.
[lecTBNTENbHO, CHaYana oXuaaeT-
csi Bo3BefeHue 12 GalleH BbICOTOM
ot 20 po 70 ataxeir. 3a HUMK nocne-
LYIOT CeMb MHroro®yHKLMOHAbHbIX
34aHnin aTaxHocTbio ot 20 go 50.
MpennonaraeMoe Hayano CTpouTeNb-
ctea - 2011 rog,.
www.worldarchitecturenews.com

Hargreaves Associates), Foster + Co. CBOMX MPOEKTOB OOGHOBNEHUSA

«XKecTssHKa BeTYUHbI»

Psgom ¢ JlongoHckum mocToMm (London Bridge) BCkope MOXET NosBUTLCS
HOBasl apxXMTEKTypHas [OCTONpUMeYaTenbHoCTb — St Mary’s Axe. YTo6bl He
oTCTaTb OT CBOero Oyayliero cocena, U3BectHoro kak «Orypeu» (Gherkin),
3[aHne noayynno npossuile «XecTsHKka BEeTYMHbl» 33 CBOK XapakTepHYIO
annunTuyeckylo dopmy. CnpoekTnpoBaHHOE NOHAOHCKMM 6Glopo Foggo
Associates, OHO BbIFNANT BMNOJHE OPraHUYHO B CBOEM HEMoCpefCTBEHHOM
OKPYXEHWU, OAHAKO HE 04YeHb-TO BMWCbIBAETCS B naHopamy JloHpoHa B
uenom. Apxutektop Foggo Associates Puyapn Konctebn (Richard Constable)
NpWU3HaNCs, 4TO CHayana OHO NnaHMpoBanoch 6onee BbICOKMM, OAHAKO OKa-
3a10Cb, 4TO CTpoeHue GyaeT BMAHO U3 Tayapa, nMoatomy ero «obpesanu»
1090 m.

HblHeWwHWA 18-3TaxHbIi NPOEKT NpefHa3Ha4yeH NPEeUMYLLECTBEHHO MOJ
oduchl (17 843 kB. M) 1 HEKOTOPOE KONMYECTBO TOPrOBbLIX MOLLALEN HA NEPBOM
ataxe. OTHOCUTENbHO NPU3EMUCTas B CPABHEHWUMU C NPOYUMMN BaLLHAMU NOH-
LloHCKoro Cutn «XKecTsiHka BETYMHBI» BCTaHET Ha 6040k psaom ¢ «OrypLom»,
3paHuem Lloyds n 6awHeit Willis 6onee nosgHeit nocTpoitku. OfHako He nospe-
[T N1 ee cToNb 6N13K0e COCEACTBO AOCTOUHCTBY APYrMX OKPECTHbBIX BBICOTOK?
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«[lymalo, YTo OT 3TOF0 OHM TONbKO BbIMIPaloT», — cumtaeT KoHcTtebs. «Bce oHu
obnapaT ceoeobpasnemM. B 6onblueit nnu MeHbLUER cTeneHn. 3To Xe Kpyn-
HeWnwas B OKpyre 3acTponka, no3Tomy u 3aanve Pinnacle, n 3ganune Heron no-
CBOEMY 3ameyaTesibHbl». [IpoekToM Takxke npegnonaraeTcs 6n1aroycTpoicTeo
1 03€e/1eHeHe 06LLECTBEHHOMO MPOCTPAHCTBA YULbI.

Foggo Associates yxe faBHO NpurasiabiBanach K LaHHOMY NPOEKTY, HO PaHb-
LLe y4acToK NpuHaanexan Lpyromy cobCcTBEHHMKY. Tenepb, KOraa UM CoBMe-
CTHO BnagetoT MyHuumnansHblil coseT noHpoHckoro Cutk (City Corporation)
1 komnanus Targetfollow, neno cABMHYNOCH C MEPTBOW TOYKM. [ToaaHa 3asBka
Ha NepenaHnpoBKY TEPPUTOPUU, U PELLEHNE MO HEW OXKMAAETCS YXE HblHEL-
Hell oceHblo. Ecnu OHO OKaxeTcs MONOXWTENbHbIM, Mapa CyLLECTBYIOLLMX
0dUCHBIX 3[aHNiA, ckopee BCero, 6yayT CHeceHbl B Givxaiilune ABa-Tpu ropa,
4TO [aCT CTapT BO3BEAEHMIO HOBOI JOCTONPUMEYaTenbHOCTH JIoHAoHA.

OTBeYas Ha BONpOC 0 Npo3BuLLe 3aaHns, KoHcTe6n 3ameTun: «A Ham faxe
HpaBuTcs. Bce paBHO nioboe HOBOE 3aaHue Kak-HUbyap fa 0630ByT. Tem He
MeHee 3aKa34uky no AyLie, Ham — TOXe. TyT eCTb YEMY YbIOHYTbCS».

Foggo Associates
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3AXU XAAUAO

KomnaHusa Zaha Hadid Architects o6HapogoBana npoekT cemMmu BbICOKOKNACCHbIX 36-3Ta)XHbIX
XUNbix 6awieH n 12 0CoO6HAKOB, KOTOpble 6yayT Bo3BeAeHbl Ha nnowaam B 75 500 KB. Mm,
no6nusocTtu ot wocce Farrer Road. 3gaHna 3aMmyT cTpaTerm4yeckoe rnosioXXeHue B XXWUJI0W 4acTu
CuHranypa, 86n13u ot uHcppacTpykTypbl Holland Road u cTposiieica ctaHuun metpo. Bnarogaps
OTCYTCTBUIO KaKOW 6bl TO HM 6bII0O BLICOTHOM 3aCTPOMKN B OKPECTHOCTSAX U PacrnosIOXXEeH o
OKOJI0 OHOW U3 rnaBHbIX TPAHCNOPTHbIX apTepun ropopa, 3TOT KBapTan, 6e3 cCoMmHeHus, 6yaeT
NoNb30BaTbCs HEMasbIM YCMEXOM U 3aMMeT JOCTOMHOe MeCcTo B naHopamMe CuHranypa.

MHuumatvea Zaha Hadid no 6naroyc-
TpoiicTay paiioHa Farrer Court cdopmu-
pOBaHa B pycrie reHepanbHOro nnaHa Ha
CO3/aHVe NPOLObHBIX IMHWIA 3aCTPOW-
ku no obe CTOPOHbI OT rMaBHOW OCK
BCEro paioHa, KoTopble Obinv Bkl TECHO
CBSI3aHbI Mexy COO0 1 C NpunexatLm-
MW NPOCTPaHCTBaMu. Ha3eMHbIN naHf-
wadT BUAUTCH KaK O3eNeHeHHas 30Ha,
KOTOpas NOAYEPKHET XapakTepHyio Ana
CUHranypckoro knumarta nbllHOCTb
pacTuTensHocTU. MpoCTpaHCTBO KBap-
TananpencTasnseT coboi pag Nnockmux
Teppac, 4To NO3BONT NO MaKCUMYMY UCMONL30BATL TEPPUTOPUIO A1 OPraHn3aLmm
KOMMYHa/bHOW MHPPACTPYKTYpbl. 34aHNS pa3MeLLeHbl Y OPUEHTUPOBAHbI Tak,
4T0ObI OHM Haunyylwmm 06pa3oM BMMCANUCh B OKPYXAIOLLYI0 CPedy, a W3 OKOH
OTKpbIBasCs ﬂpMBﬂeKaTeﬂbeIVI BWA HA OKPECTHOCTU 1 BECb ropo[,.

Cama 3axa Xagup pacckasbiBaeT: «Mbl yxe C AecsTok net pabotaem B
CuHranype, noaTomy 3acTpoiika Ha Farrer Road siBnsieTcs NpoaomxeHneM Tuia-
TENIbHOrO U3YYeHNs HaMU 3[ELUHEN FOPOLCKON TKaHW. TN ceMb OallieH B OLHOM
13 CaMbIX NHTEPECHbIX MECT B CMHranype OTpaxatoT Halle CTpeMsieHne K aasb-
HeliLueMy UCCNeL0BaHMI0 TUMONOTrMYecknx 0cobeHHocTeit HeGockpeBboB 1 opra-
HM3ALMOHHBIX CUCTEM MX B3aMMOLENCTBUS C €CTECTBEHHON cpepon. Kaxaas
6allHg B OTAENbHOCTN COCTOUT U3 CBOEro poaa nenecTkos, B 3aBUCMMOCTU OT
NAaHUPOBKN TOTO U NHOMO 3TaXa».

Bce cemb GallieH no NonTopbl COTHY METPOB Kaxaas kak OyATo BbIpacTaioT U3
YaCTHbIX CaMKOB, TYT M TaMm pa3bpocaHHbIX OKpecT. KHM3y 3aaHus cyxaroTes,

4TO COKpALLAEeT NoLLaab OMnopsl, yBe-
nnymBag TeM CaMbiM OTKPbLITOE Mpo-
CTPaHCTBO BOKPYr GallHK, yTonatwLlee
B 3en1eHu, 4TO BeCbMa HGOﬁbI'—IHO, yuu-
ThiBasi MacLUTab v NNOTHOCTb 3aCTPOI-
ku. JlenecTkoB y GallHW CTONbKO Xe,
CKOJbKO KBapTup Ha aTaxe. Kaxpapi
NenecTokK BbIXOAWUT Ha TPW CTOPOHbLI
6narofaps U3NOMy rpaHeit no BepTu-
Kanu, 4yTo npupaeT ocobyl YEeTKOCTb
nvHusM dacapa v obecneumsaet
CKBO3HYIO BEHTUNIALMIO 60MbLIMHCTBA
anapTaMeHToB. 34aHNS BEHYAIOT pas-
HOBbICOKME BEPTUKa/ibHble KOHCTPYKLMW, KOTOPbIE OXWBNAIOT Nepexon mexay
apXMTEKTYPHbIMKU 06bekTaMu 1 naHopamoii Heba. [POCTOpPHOE pacnonoxeHue
3[aHWI U TIWATeNbHO MPOLYMaHHOE UCMoNb3oBaHue GankoHOB, @ Takxe Camo
YCTPOIACTBO hacafoB AenatoT 13 B 06LLEM-TO OAMHAKOBLIX MO BUAY BalleH BecbMa
3aMbICNIOBATYIO aPXMTEKTYPHYIO FPYNNy HE3ABUCUMO OT MECTOMNONOXEHNS HabM0-
narens. W HakoHel, yoeneHo BHUMaHue TOMY, Kakoi BU OTKPLIBAETCS M3 OKOH.
TyT n ropa Bukit Timah, n BotaHnyeckunii cag, n Bogoxpanunuiie MacRitchie, n
naHopama ropoga co ctopoHsl Orchard Road.

3acTpoLLMKOM MO JaHHOMY MPOEKTY CTOMMOCTbIO B 1,1 MApa GYHTOB BhICTY-
naeT koHcopumym CapitaLand. B 4ncno npounx AenoBbiX NApTHEPOB BXOAAT
Hotel Properties Limited, Morgan Stanley Real Estate Special Situations Fund IlI,
L.P., a Takxe Wachovia Development Corporation. 3TOT KOMNeKC CTaHeT Kpyn-
Henwen B uctopuu CuHranypa Xunoii 3acTponkom.
Zaha Hadid Architects
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Odomcbl Knacca nrokc

B Bpucbexe He Gepery mopsi no agpecy 111 Eagle Street ctpontcs 44-atax-
Hast opurcHas HaluHs o6Lwei nnowaabio B 62 500 kB. M.

Mo 3ambicny co3pateneit, Cox Rayner Architects ¢ yyactnem ARUP, ocHoB-
HOV BEC 9TOW OpPraHW4YHON BEPTWKANbHOW CTPYKTYpPbl MEPEHOCUTCS Ha Kpaw
CTPOEHWS, Tak Kak NPsiIMO NOA HUM HAXOAATCA NOAbe3aHAas 3CTakaaa U Bbesn
Ha aBTOCTOSIHKY. Takoe apXWTEKTYPHOE PELUEHWNE CMHEPreTUYeckn CBS3aHO
C TEM, YTO MPAMO Mnepen 34aHWeM PacTyT [BE OrpOMHbIE JereHaapHbie
CMOKOBHWMUbI. oes KoOHLenTyanbHO pasBnBaeTCs B 03€7EHEHHbIX CaHAPMKaX
Ha Teppacax Kpbllu, 4TO 3PUTENBHO YBENNYMBAET BICOTY 3aaHMs. Mpn npo-
€KTUMPOBAHUM KOMMNEKCA LUIMPOKO MCNOAb3YIOTCA 3KONOTMYECKME PeLleHus,
KaK TO: ra30Bbl€ CUCTEMBI TENNO3NEKTPUYECKON KOreHepaLum, 0TBOA, Tenna B
NPOTOYHYIO BOAY, CUCTEMA KOHANLIMOHMPOBAHUS C OXNaxaaolwymy 6ankamu,
a Takxe 060poTHOe BOJOCHabXeHVe. Bce 3TO HanpaBfneHO Ha 3aBOeBaHue
LecTN3Be3n04HOro peituHra Green Star. [pyroil OTAMYMTENBHON 4epTOW
SBASETCS 3aMeyaTeNbHas MPOAYMAHHOCTb pacnpefeneHns ABUXEHNS NIOA-
CKUX NOTOKOB. HUXHUIN ypOBEHb 3[1aHWS NPeAcTaBnsieT coboi OXUBNEHHYIO
NELWeX0AHYI0 30HY MexAy nnowaaamMu no obe CTOpoHbl 3aaHus. IMeHHO
noaToMy BecTuOI0IM ODUCHON 30HbI Pa3MeLLeHbl Ha BTOPOM U TPETbEM
YPOBHE, B TO BPEMS KaK MePBbIi YPOBEHb BbIMOMHAET GYHKLMIO CBOErO poaa
BHYTPEHHEr0 ABOPYMKA.

Cox Rayner Architects

U2 Tower nputopmo3sunu

U2 Tower nonxHbl Obinv BO3BECTM B pamKkax 3aCTPOMKM paiioHa CymocTpou-
TenbHoro 3asopa B [lyb6auHe, ogHako M3-3a HEOmpeaeneHHon 06CTaHOBKM Ha
PbIHKE HeaBMXMMOCTW AgmuHucTpaums JybnuHa no 6naroycTpoincTey parioHa
cynocTpoutensHoro 3asoga (Dublin Docklands Development Authority (DDDA))
1 nHBeCTOpbl U3 Geranger Ltd 6binn BbIHYXAEHbI CBEPHYTb PabOoThl N0 NPOEKTY.
MpWHATO peLueHne NPoaUTb KOHcynbTaumn oo 31 okTabps, 4ToObl NPOBECTU
JanbHenwuin aHanns GrHaHCOBON CUTYyaLMN.

B okt6pe npownoro roga koHcopumym Geranger Ltd, B kOTOpbIA BXOAAT
Ballymore Properties, Patrick McKillen n August Partners (accounupoBaHHble
YY4aCTHUMKM M PykoBOACTBO npoekTa U2), usbpan DDDA B kayecTBe npenBapu-
TENbHOr0 MPUBUIErMPOBAHHOIO NOAPAAYMKA NPOEKTUPOBAHUS, COOPYXEHMS
1 duHaHcmpoBaHus B pa3mepe 200 MAH GYHTOB OAHOrO M3 Haubonee 3Hauu-
TENbHbIX Ha4YMHaHUIA NO BGNaroyCcTPOWCTBY paioHa Cya0CTPOUTENBHOr0 3aBoAa
(Docklands area) — U2 Tower and Britain Quay Building.

Foster + Partners cozpanu npoekT 120-mMeTpoBoiA H6allHM CO CMOTPOBOIA MIO-
LLLaAKON, FOCTUHULIEN, MarasuHamu, a Takxe xunbem, 20% kotoporo 6yaeT coum-
anbHbIM MO0 3KOHOM-KNacca. A Hap, Kpblllen 34aHna NOABECAT HALCTPOWKY B
dopMe aiLa, rae 060CHYeTCS YNbTPACOBPEMEHHas CTyamsa 3Byko3anucy U2.

MecTo, roe 6atuHs fomkHa ObiTb BO3ABUTHYTA, NPEACTABNSET HEMANbIA MHTE-
PEC C TOUKM 3peHns apxuTekTypsl. o npoekTy Foster oHa ByneT pacnonoxeHa Ha
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CAUSHUK Tpex BOLAHbIX apTepuin: pek Jinddu n Jopaep, a Takxe lpaHa-kanana,

COCe[CTBYS C TaKUMU TBOPEHUAMU LPYrUX BEAYLLMX MUPOBbLIX apXUTEKTYPHbIX
KomnaHuii, kak Teatp Grand Canal ot Studio Libeskind, naTn3se3goyHas roctu-
Huua MaHyana Aiipeca Mateyca, a Takxe HelaBHO OTKpbiTaa nnowaas Grand
Canal no npoekty MapThl LLBapy,. Ecnv koHcynbTaumm 3aBepluatcs 6narono-
NY4HO, CTPOUTENLCTBO HauHeTCs B 2009 ropy.

Foster + Partners

—= || MexnayHapoaoHei1 Dopym
CityBuild cTPOUTENBLCTBO FOPOMOB. City Build 2008

BbICOTHOE C

POUTENbCTBO 2008

TPETHA MEXOYHAPOOHARA BHICTABKA

10 - 13 Hoabpa 2008, Mocksa, MBLl “KPOKYC 3KCMO"

I Mewmmaponses  pactasks =BbICOTHOE
CTPOMTENBCTBO» - aro ensncTBeHian BuCTa8KE
A Poccis, KOTODER  NQWIAAHA  OCRETHTL  BCE
'W"EHLI' M TEIEHLM, CERESHHLE C  [RE3EATHEM
BHICOTHOND CTDOMTEMBCTEE B CTDaME ¥ 33 Dylemow

HebocxpeEm IIGEHOE  YRDALLSIAE  COBDEREHIR
WETANGIACOE, B Myl rODOEES MWpE  BLIDECTEROT
LS BCOTHE KOMITTHRNGbL

JRCHONAUMA BRCTABNM OPMCHCTRDYET  OCODeHHOCTH
DEEH - NSHFDOBE b, it IR T TR
pelissn  e00CRpaioa, HOBMHHM  BONONbIesE
TEMHONMMA M CTDOWTENBHER! MATEDHANDE.

B pawsay BLCTAESM COCTOMTCR HEy4HO-MDEKT-ECKEn
wofepesLeA “TEHoNGrH BRICOTHND CTRWATENLCTRR ™
npd nonzepsse ST HEL “CrposTencscien”,

Pa3fenbl BbICTaBKM:

ARHTEETY P HE W ROHCETP AT GE PELLEHAE, NPOEKTIAPOBAHAL

TELYIN PrECFAE M HHEEHEPHD) = SN PHELKME

CUEERTECRLE. DRDCHOEAHRE BLBUFR CTPOWMTEBHED, IWKRLATHR

EETOHMENE W MEMEXEETOHHE HOHCTRMI B
TEEHOMON P MOHOATHD

WETAITMECEHE KOHCTRYRBE W 046G
PEREHHAPHHT W

CORPEMEHHLE CTROMWTENEHEE MATEPUATL

n i MATEFAATE:

CEETO SHEE KORCTPYRLEA

ACATHE

ONAITECMERE. CACTERS

KPOEETRHLE CHCTENS]

CHCTENS BEMTAMALLET 10 solsTTa aeam AR

CLOPY[ICHASE 5l CACTENE OTONIENAR

CHETENR BOTOOHAESTRIN W KAHAMAIAL iR

DOPTAHWIATOPEE
-ﬁw'-' 000 STORAT SHCT0

(A0 HOB0E KLMbLD MOCKBL"

| st

HN C00G NPOH3BOOATENEA BETOHA"

OPTAHU3ALIMCHHAR NMOOOEFKKA:

(Denepanssoe AFeHTCTRG NG CTRGFTEnsCTEY B KX

Mpamprermcren Moo

§am

Arrnpanps oipoeened Poccms

000 «FMOBAN JKCMOw: 129223, Mockaa, Mpocnewr Mupa 119, BEL cp. Mo 51,
Ten: = 7495 930-21-86, S81-82-20, dawc +7(405) S81-82-21, wewcity-build.ru, e-mail: ity global-expo.ru
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Tekct MAPWAHHA MAEBCKAA, d®oTto Sanjay Puri Architects. FXFOWLE
Architects. James Law Cybertecture International. P and T Group, Unitech

3PMbIE OBPA3bI
NMHONNCKOIO YvOA

MHpua — ogHa 3 Hambonee HaceneHHbIX U AUHAMUYHO
pa3BMBalOLUXCA CTPaH Mupa. BonbLWMHCTBO 3anagHbIX
NPOMBILLJIEHHbIX KOpnopauuu UMeLoT B 3TOW CTpaHe NpeanpuaTus
u paccmatpmBaloT MHOUIO KaK O4eHb NepPCrneKTUBHbIN PbIHOK.
O6nacTtb apXuTEKTYpbl U CTPOUTENILCTBA TaK)XX€ MHTEHCUBHO
pa3BuBaeTtcs. N ecnm nonBeka Ha3ag BeCb MUP BOCXMULLANCS
TPagULMOHHOWN apXUTEKTYPOWU 3TOW CTPaHbl, TO B HOBOM
TbicsYeneTum y MHamMm ectb BCe LUAHCbl YAUBUTb MUP
U He6aHanbHbIMM COBPEMEHHbIMU 06bEKTaMM

OKTAGPbL/HOAGPb Bb“:ﬂ“lbjﬁ
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Ho4Hon Mym6an
(Bomb6en)

The Bombay Stock
Exchange

ocle MpPOBO3rnaWeHns He3aBuCu-
MOCTU pecnybankum oT GpUTAHCKON
KOPOHbI B 1947 rogy onnLEeTBOPEHNEM
COBPEMEHHbIX TEHAEHUMWIA B apXmTek-
Type CTpaHbl cTan YaHaurapx — agMu-
HUCTPATMBHBIA LEHTP HOBOrO LUTaTa, CAPOEKTUPOBAH-
bl BenukuMm Jle Kop6iosbe B 1960-e ronbl. OpgHako B
0671aCTN CTPOUTENbCTBA BLICOTHBIX 3aaHWii MHans oo
HEL,ABHEr0 MOMEHTA CYLLECTBEHHO ycTynana 6avxai-
wmm cocensim — ocobeHHo Kutato, TaiBaHto, CuHranypy
1 1.4. CEeroaHs MHANALLI NOJHbLI PELIMMOCTU N3MEHUTb
3Ty cuTyaumio. Mpuyem CTpoUTENbCTBO HOBbIX BbICOT-
HbIX 06BEKTOB NIAHUPYETCS CPa3y BO MHOMMX ropofax.

MYMBAU - GOPMNOCT
BbICOTHOIO CTPOUTEJIbCTBA CTPAHbI

Hanbonee akTMBHO B 3TOM HampaB/ieHWW Pa3BUBAET-
cs Mymbam (mo 1995 ropa - Bombeit), ctonuua wraTa

MaxapawTpa. K cerogHsiluHeMy MOMEHTY 3TO OLUH 13
Havnbonee rycToHaceneHHbx ropofioB cTpaHsbl (6onee 15
MJH YENOoBeK) W Nuaep B 3KOHOMUYECKOM W (DUHAHCO-
BOM cekTope. bombeit — ropop ¢ 6oraTeiiueit CTopue.
Ero 0651k HEOOHOKPATHO MEHSNCA 332 MHOTME CTONETUS
CyLLEeCTBOBAHUS. TpaanLUmMoHHas ¢bunocodus 1 MUpoBOC-
NpUSTUE MHOYU3MA UMENO SPKO BbIPAXEHHYIO 3CTETUKY
B apxutekType. MycynbMaHCckoe BAMSHUE OTPa3wnoch B
nobasneHnn HoBbIX GopM, cnocobax opraHM3aLmm npo-
CTPaHCTBa W OpHaMEeHTasbHbIX MOTMBax. lMocTeneHHas
KOMOHW3aLMs CTPaHbl aHrnMyaHamm HaumHas ¢ XVII Beka
cnocobCTBOBaNA NPOHUKHOBEHMIO XPUCTUAHCKUX LLEHHO-
CTE N HECKONbKO BECTEPHM3MPOBANa MECTHYIO ropog-
CKylo cpegy. B peaynsrare apxuTekTypHas COCTaBASIOLLAS
XW3HW rOPOLLa TOXE BUAOU3MEHSNACh BO BPEMEHM.
MepBas BoNHA MHTEPECA K BbICOTHOMY CTPOWUTENLCTBY
B 1970-e roasl 0Tpasunach B MHAMACKON apXMTeKType B
BME NPSIMOYTONbHBIX BBICOTHbBIX 3,aHNIA «B CTUne Mucar,
60BLUMHCTBO M3 KOTOPbIX ObINM TaKXe COCPESOTOYEHBI B

BblchM OKTAGPbL/HOAGPb

Bombee. Mpu aToM MacluTabbl 1 XapakTep BO3BELEHHbIX
BbICOTHBIX MAACTUH BCE Xe OCTaNUCb BTOPUYHBI AAXe B
pamkax HaLMOHANbHOW apXUTEKTYPHO TPAZULMN.

HoBoe Thicauenetvie yxe B Mymban 0TMEYEHO HACcTOS-
LLUMM «@PXMTEKTYPHBIM B3PLIBOM», CTPOUTENBHLIM BYMOM,
MPW3BaHHbIM HE MPOCTO OCOBPEMEHUTL OTAENbHbIE paii-
OHbl rOpoAa M 0BLWMPHON arnoMepawm, Ho n chopmu-
pOBaTb COBEPLUEHHO HOBbIV CKAMNaH, BbICOTHbIA CUIY3T
Mymb6an. B camoe Gnmxaiiliee BpeMs B ropoje niaHu-
pyetcs BO3BeCTU [OecsTki Hebockpe6oB, OOMbLUMHCTBO
13 KOTOPbIX U ByAYyT OAMLETBOPATL HOBOE NINLLO APEBHETO
Bombesi. C 2002 roga B Mymbau yxe 3aBepLieHO CTpou-
TEeNbCTBO BOCbMW HEBOCKPeOOB, Camblii CKPOMHbLIA U3
KOTOpbIX NOAHUMAETCs Ha BbiCOTy 149 m (Ashok Towers,
53 ataxa), a camblin Beicokuin — fo 180 m (Planet Godrej,
51 atax). Ewe 17 BbicoTok B camom Mymbaw v npuro-
pofax HaxoasTCcs CErofHa B CTaguu CTPOWUTENbCTBA U
OynyT 3akoH4eHbl K koHuy 2010 roga. Hambonee 3Ha-

4NTENBHON M3 HUX npepcTaBnsetcs 80-aTaxHas GaluHs
Raheja Platinum, koTopasi BO3BbILLAETCS HaA rOPOAOM
Ha 421 M. A cnMCOK NPOEKTUPYEMBIX 41 CTOMMLbI LUTaTa
MaxapaluTpa, HoO elle He peanu3oBaHHbIX HebockpeboB
UCHMCNSETCS AEeCATKaMU.

Y MHOMIALEB yXe eCTb CBOI CyneprnonynsipHbli bonnueya,
SBNSIOLLMIACS HALMOHANbHBIM 3aKOHOAATENEM MOJ, B
06nacTy KHOBU3HECA 1 04EHb YCNELLHO NPOTUBOCTOSLLMIA
MOHOMOMM aMEePVKAHCKON KUHOMHAYCTpuK. Ha nopo6Hyto
Xe ponb B 0611aCTV COBPEMEHHON apXUTEKTYPbl — CBOE-
06pasHoro mHAminckoro «MaHxaTTeHa» MpeTeHayeT W
Mym6an. ®opmbl HOBbIX HEGOCKPEOOB AEMOHCTPUPYIOT
TO, YTO X CO3AATENN 1 3aKa34MKM 3HAKOMbI C BOMBLUIMHCT-
BOM aKTyasibHbIX TEHAEHLIMIA B 3TO 061aCTW apXMUTEKTYPHI
1 CTPOMTENBCTBA.

MokasaTenbHa B 3TOM CMbIC/IE WCTOPUS MPOEKTUPO-
BaHusa komnanuelr FXFOWLE Architects 6awnn «MHpus
Tayap» (301 m, 60 aTaxeit). MpoekT GaLHn LEMOHCTPUPYET
3pUTENIO BbICOKOKAYECTBEHHYIO KOMMEPYECKYIO apXUTEK-

TYpY, COOTBETCTBYIOLLYIO CaMbIM XECTKUM MEXAyHapoa-
HbiM cTaHaapTam (LEED Gold v gp.), - ruraHTckuin ctep-
XeHb C HaHW3aHHbIMW Ha HEero Kybuieckumu obbemamu
C pas3nunyHbiMM dopmamMmn OCTekneHns. BusyanbHo SBHO
YnTaeTCs Mepeknmyka ¢ Temamm Jprka BaH Arepaata B
MOCKOBCKOM npoekTe «[opoaa ctonuyy» B Cutu, nepepa-
60TaHHLIMU 1 3aKOHYEHHBIMW APXUTEKTOPAMM KOMMaHUK
NBBJ. BbicoTHbI py6ex B 300 M oka3ancs o4eHb 6a1M30K
VHOMIACKOMY 3aKa3uunKy, OfHaKo BbIGOpP COOCTBEHHO Npo-
eKTa okasasncs npobnemMaTuyHbIM, U CEroAHs CYLLECTBYET
BEPOSITHOCTb peanv3aLmy Apyroro NpoekTa Toro Xe Mac-
wraba (64-ataxHoro Hebockpeda Dynamix-Balwas Tower
(DB Tower)) Ha TOM Xe y4acTke B IOXHOI YyacTn Mymbau,
C MaHopaMHbIMW BUAAMU Ha ropof v Ha Apabckoe mMope.
B niobom cnyyae, Hebockpeb, KOTOpbIN NpeanonaragTcs
BO3BECTU, ByAET NONNDYHKLMOHANBHBIM U COAEPXaLLUM
60/bLLIOE KOSMYECTBO 30H, OPUEHTUPOBAHHBIX Ha 06LLe-
rOPOACKME HYXbl.

Cx0oACTBO C POCCUICKON cuTyaumei HabniogaeTcs He
TONbKO B TOM, YTO CTPaHy paccMaTpuBaloT B KayeCTBe
WHTEPECHOro nnauAapmMa A1 MHOCTPaHHBIX, MpenmMyLLe-
CTBEHHO EBPOMNENCKNX, aPXMTEKTOPOB, e CTPOUTESNbHAS
aKTWBHOCTb PacTeT 04eHb ObICTPLIMM TEMMamMu. He ToMbko
B XENaHWN 003aBECTUCH CTATYCHBIMU «BbICOTKAMM», HO 1
B MOTEHLMANbHOM BO3MOXHOCTM BbIXOAA 32 PaMKM CO3-
[aHVS YACTO YTUAIMTAPHO apxuTEKTYpbI. BecbMa npuyya-
NMBbIE NINYHBIE MPUCTPACTUS ONUrApPXOB B apXMTEKTYpe
BbI3bIBAIOT K XWN3HU HEOPAMHAPHLIE 0OBLEKTHI BO MHOMUX
cTpaHax. Ho B MiHaum maclutabbl nogo6HbIX CTPAaHHOCTEN
MOUCTMHE nopaxatoT. B cnyyae ¢ BbICOTHBIMU 0OBLEK-
TaMy peyb WOET O CTPOMUTENbCTBE 27-3TaXHOW GaluHu
«AHTUANS», BBICOTA KaXA0r0 3Taxa KOTOPOW 3HAYMTENb-
HO MPEBLILAET CTaHAApPTHYN. BaluHi npepnonaraeTcs
CMONb30BaTh B KAYECTBE JIMYHON PE3NAEHLMM )1 MHOTO-
YNCNEHHON CeMbU MHAMIACKOrO MarHata Mykelua AM6aHu.
3paHue Takxe npepacTasnset coboii napadpasy TEMbI
HaHW3bIBaHUS NPSIMOYTO/IbHLIX 06LEMOB Ha EANHBI CTEP-
XeHb, 0[1HaKko Ha GopmMupoBaHue $acafoB Hanbonbluee
BNIVSIHWE OKA3bIBAET 3KONOMMYECKAs COCTABNAIOLLAN. TOT
NPSIMOYroNbHbIA 173-MeTpoBbIi HeGockpeb kak 6yaTo
COCTaBEH M3 MHOTUX FOPWU30HTasbHLIX NNACTUH C pas-
nnyHbIMK acaiammn. Ha KOHTpacTe OTKPbITbIX M 3aKPbITHIX
$opM nocTpoeHa BM3yasbHAs WHTPUra Xunoi OallHu.
ApxutekTopamu npoekTa BeicTynuau Perkins & Will, ans
€XEeHEBHOIO PYHKLIMOHMPOBAHWS 1 0BCYXWBAHWS STOTO
komnnekca Tpebyetcsa no 600 yenosek nepcoHana.

Boobuwe, undpa 60 nmeeT kakyto-T0 0COBEHHYI0 Npu-
TAraTeNbHOCTb AN MHAWACKMX 3aKa34yukoB. TOMbKO B
Mymban oxumpaeTcs nosiBNeHne no KpaiHei Mepe LecT
HeBoCKpebOB C TakMM KONMMYECTBOM 3KCMNyaTUPYEMbIX
aTaxeit. B yactHocTwn, npoekT Elphinstone Mills. 60-atax-
Has GalHs B npefenax MCTOPWYECKOr0 LEHTpa ropo-
[la NPETEHAYET HA POfb OLHON U3 OCHOBHBIX BbICOTHBIX
JNOMMWHAHT 1 HOBOrO COBPEMEHHOrO CUMBOMA ropopa.
ApxutekTopamu nNpoekTa BhiICTynuno 6topo Adrian Smith
+ Gordon Gill Architecture. Momumo nnowaaeit 0dUCHBIX
noMeLlleHnin knacca A komnnekc Oyaet BkaouaTb B ceds
OOLIMPHYIO MELLUEXOOHYIO 4acTb, PAcKPbITYI0 Ha rOpOA.
Takoe pelleHre NPoAMKTOBAHO B NEPBYIO 04epeb CaMnM
mecTononoxeHneMm Hebockpeba M comepXuT amekeat-

India Tower

HbIl TPaOCTPOUTENbHBIN OTBET HA 3aMPOCHI OKPYXEHMS.
MpoekTnpoBaHue Hebockpeba M3HAYaNbHO OPUEHTMPO-
BaHO Ha MNOJIHOE COOTBETCTBWE CTaHAApTaMm, U 3TOT 00b-
€KT CTaHeT HOBbIM akLLEHTOM CckainaiHa ropoga. Kaxapin
atax 6awHu BGyaeT comdepxaTb OTKPbITbIE Teppachl K
BbIXOAb!I K MHOTOYPOBHEBOMY aTpPUYMy C XUBOW 3€MNEHbIO,
NONHOCTbLI0 MHTEMPUPOBAHHLIE B OCHOBHbLIE paboyue npo-
CTpaHCTBa 0PUCOB. ATU «wKMBbIE» GpParMeHTbl NPOCTPaH-
CTBA CTaHyT MeCTamu Anis OTAblxa M HedOpMasnbHOro
006LLeHNs COTPYAHMKOB M nocetuteneli Hebockpeba. B
3[1aH1N NPEaYCMOTPEHO MaKCKUMasbHOE UCMONb30BaHNE
€CTECTBEHHOr0 CBeTa Npu Heo6X0AVMOM YPOBHE 3aLLiu-
Thl OT M3NIULUHEN UHCONALMW, Y4TO BECbMA aKTyasbHO BO
BCEM pErvioHe B LenoM. Kpome TOro, npemsycMoTpeHo
oTonneHne Hebockpeba OT conHeyHbx GaTapei, a Tpe-
GyeMbli1 ypoBeHb KnMmaTuyeckoro komopTa bynet obec-
NEeYMBaTLCS B MOIHOM COOTBETCTBUM C CAMbIMI XECTKUMU
3KONornyeckMmn craHgapTamu. NMpocTpaHCTBO Kaxoro
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OTAENbHOrO aTpuyMa CooBLLAETCS C MaBHbIM aTPUYMOM
6allHW. BeHTuUnsaumMoHHas cructeMa Takke NocTpoeHa Ha
MaKCUManbHOM EeCTECTBEHHOM ABWXEHUM BO34yxa OT
OCHOBHOrO aTpuymMa K MasbiM C MOMOLLbID Cepun cne-
umanbHbIX TypbuH. Mpy 3TOM JONONHUTENBHO BbIpaba-
ThIBAETCS 3HEPrUs LN NPOYMX NOTPEBHOCTEN 3aaHus.
BosseneHnne GawHwu Elphinstone Mills gonxHo 6biTh
3asepuieHo B 2008 roay.

[Lna Bcex 6e3 uckntoyeHns mymbaiickux Hebockpe-
608 0COOEHHO BaXHbI BOMPOCHI aHTUTEPPOPUCTUHECKON
3alWMTLl NPU CTPOUTENLCTBE W 3KCMNyaTaLunmM  3LaHUIA.
McTopnyeckn Ha TeppuTOpUKM COBPEMEHHOrO LuTaTa
Maxapalutpa B 10ro-3anafHoi 4actu CTpaHbl MPOUCX0-
LLUNN CTONKHOBEHWSI MEXAY PaAMKaNnbHO HACTPOEHHBIMU
NPeACTaBUTENSIMU TOCMOACTBYIOLUMX PEAUrnii — UHOY-
“3mMa M MyCyNbMaHCTBa. ITU KOHONMKTH He noTeps-
NN CBOEN OCTPOTHI W MO Ceii [ieHb, @ AOMNONHATENbHbIE
couuanbHele U gemorpaduyeckne Npobnemsl TONLKO
06aBMAN HanpsixeHHOCTU. BecbMa akTyanbHbIMU OCTa-
l0TCS Takxe NpobIeMbl TEPAKTOB NPOTUB MHOCTPAHLIEB 1
T1.4. Mo3TOMY Kaxaoe HOBOE BbICOTHOE 3aaHne Mymban
CHabXEHO CamblMU COBPEMEHHbIMK cucTemamu 6e30-
MacHOCTU W OPWEHTMPOBAHO HAa MaKCUMManbHO 3pdek-
TWBHbIE NIOTUCTUYECKME CXEMBI 3BaKyaLMW NIOAEN B pas-
JINYHBIX SKCTPEHHBIX ClyYasiX.

B coBpemeHHOM MHOMKM BCe yalle NpOeKTUPYIOTCS
KpynHble rpasohopMupytoLme 00bEKTHI, PACCYUTaHHbIE
Ha 6onbLLIOE YMCNO XMTeNeit. B akTvBHO pa3BuBaloLLEM-
cs painoHe Greater Noida B 50 km oT lenn npegycmotpe-
HO CTPOUTENLCTBO BoNee ABYX AECSTKOB XMIbIX JOMOB
Pa3NNYHOM STAXHOCTU, OT HEBGOMbLUMX B KOXHOW 4acTu
yyacTka no 25-45 ataxeit Gnmxe K CEeBepHOMY Kpaio
3actponkun. Komnnekc Unitech Grande npepctasnser
co00ii cMCTeEMY AMHAMUYHO Pa3BpOCaHHbIX NO MOLaAN
B 19 ra 3gaHuil, UMEIOLWMX CXOLHbIE MPSAMOYrOfbHbIE
3NeMeHThI 1 60KK, HO NMPW 3TOM PUCYHOK dacafoB He
nosTOpsieTCs. B kKax10M 13 4OMOB NpeanonaraeTcs npu-
CYTCTBVE ECTECTBEHHON 3€N1EHU HA BankoHax, KPoBe 1
1.0, B 6onee BbICOKMX JoMax — BacceliHbl U aKcnayaTu-
pyeMble 3eNeHbIE MPOCTPAHCTBA Ha KPbILLE.

B npoekTe ynensietcs 60bLLOE BHUMaHWE CoLManb-
HOW CTOPOHE MHTErPUMPOBAHHOCTY KOMMEKCA B XN3Hb
BCEro painoHa, noaToMy Kpome COOGCTBEHHO XWbIX

anapTamMeHTOB B JOMax 3anpoeKkTUPOBaHbl pasnmy-
Hble 3NeMeHTbl 0OLIECTBEHHbIX MOMEeLeHUn. IToMy
Xe MPUHLWNY NOAYMHEHO 6naroycTpoincTBO npune-
raiowmx tepputopuin. Greater Noida nonyuut csoe-
06pa3Hble «BOPOTa» C ABYX CTOPOH MO Kpasim yyacT-
ka. Bopota 6ynyT npencTtasnatb coboit aHcambnb 13
[BYX Pa3HOBBLICOKMX MPAMOYrofbHbIX Hebockpebos,
45 n 35 ataxeit. B cTpykType paiioHa Takxe Oymet
neBaTb 6aweH BbicoTo B 40 aTaxei. ApXUTeKTypHOe
NpoeKkTMpoBaHne Hambonee BbICOKMX 34aHWIn Hopauu
ocywecTensaT 6putaHckoe Biopo RMJIM, a Takxe
LCC n Calisson. Peanu3auuneit 3T0ro HacywHoro gns
rYCTOHACENEHHON CTPaHbl NPOEKTa 3aHUMAETCs KOM-
naHuus Ansal Properties & Infrastructure, oaunH u3 seay-
WX UIPOKOB Ha WHOWACKOM PbIHKE HEABUXUMOCTU.
3aBepwuTb NPoekT nnaHmpyetcs K 2015 .

Knumatunyeckne ocobeH-
HOCTU B Pa3NNYHbIX pain-
OHax CTpaHbl HECKO/bKO
anddepeHumMpoBaHbl, HO
3TO CYLLECTBEHHO He BMs-
€T Ha BbIOOpP OCHOBHbIX
WHXEHEPHBIX COCTaBNAO-
WX 6OMbLWMHCTBA MPOEK-
ToB. TpagmumoHHo dacan-
HblE KOHCTPYKLMM Npu3Ba-
Hbl OrpaHMyMBaTh NOCTYyM-
NIeHWe COMHUa W Tenna B
NOMELLEHUs, NO-NpexHe-
My BecbMa MOnynsipHLIMM
0CTalOTCH «YMHbIE» CMUT-
CUCTEMbBI NPUHYAUTENBHOW
BEHTUNSLMN, OCOOEHHO B
Xunblx Maccusax. B Hebo-
ckpebax, npeTeHayoLLmX
Ha HECKOJbKO OTCTPaHEH-
HOE MONOXEHWE B ropof- e
CKOW 3acTpouke, 4alie Lk
MPUMEHSIOTCH KOMGUHMPO- j;{ E\ A
BaHHbIE CUCTEMbl €CTECT- TEXY
BEHHOW 1 MPUHYANTENBHON
BEHTUNALMW, KaK NPaBwuno,
06YCIOB/EHHbIE aPXUTEK-
TYPHBIMU 11 NPOCTPAHCTBEHHBIMU OCOBEHHOCTAMU KaX-
[0r0 3[aHNS.

TeHaeHUMs BO3BeLEHWS OLHOBPEMEHHO HECKOJbKUX
Pa3HOBLICOKMX BalleH CONepHUYaeT cerofHs B MHaum ¢
6onee TPaAMLMOHHOW N NPOCTOI B UCMONHEHWUN MOAe-
Nbl0 MOBTOPA MAEHTUYHLIX 00bemoB. [epBas cxema,
kaKk Hambonee BapuaTVWBHAsS U C TOYKWN 3PEHUS apxu-
TEKTYPbl, N C TOYKU 3PEHUS PA3IUYHBIX PYHKLMOHAMb-
HbIX Harpy3ok npu BbipaboTke onTUManbHOro GanaHca
B MCMONb30BAHUM BO3MOXHOCTEN y4acTka, CTaHOBUTCS
Bce Gonee BOCTPeBGOBAHHOM (HanpuMep, KOMMNEKC 13
35- n 25-ataxHbix OGaweH Reflections 8 Mymbau). B
CBOIO 04epefb, CNeflyst BTOPO MoZeNU, 3a nocnesHue
rogbl Gbl10 BO3BEAEHO HECKONBbKO BalleH-6nM3HeLoB, a
k 2010 ropy 3aBepLUNTCS CTPOUTENLCTBO ELLLE HECKOJb-
KnX aecsTkoB nogoOHbIX HeGockpeOoB Mo BCei cTpaHe.
Mnnioctpaupeit nogobHOro noaxoaa MOXET CHYXWUTb

LA

1

ARG

cAaHHbIi B akcnayataumio B 2007 rogy komnnekc Oberoi
Woods Tower (Mymbaun) u3 tpex 170-meTpoBbix GalleH,
npegnaraowyx eguHyto cxemy 40-3TaxHbIX 0UCHBIX
NMOMELLEHWNA.

YHUKAJIbHbIE MPOEKTbI

HecmoTpst Ha 06unMe BLICOTHOW 3aCTPOWKM B CTpa-
He, LefiCTBUTENBHO spkue 06pasbl — No-npexHemy [oc-
TaTO4HO peakoe saBneHue. [103ToMy XO4eTCs OTMETUTH
NAKOHWYHBIA, HO OYEHb SCHBIA MO 3aMbICITY MPOEKT XMOM
6awwHn Waves Tower B Bopan (Mym6au). Bamsocts Mops
HaBesna apxutektopam komnanuu Sanjay Puri Architects
MOPCKYIO TEMY, BOMJIOLLEHHYIO B €J1HOM ABUXEHUM 6enoit
«Beryuiein BonHbl». BonHooBpasHbiii dacas [OCTaTONHO
MaccvBHOW BallHK, HECMOTPS HA CBOIO HEMPO3PAYHOCTb
1 MaTepuanbHOCTb, HE IAaBWUT Ha OKpYXeHue Gnarofaps

YOAYHO HaAEHHOMY PUTMY KakK FOPWU30HTasbHbIX, TaK U
BEPTUKA/bHbIX YNeHeHWA. CMCTEMA BbIHOCHBIX KOHCOSb-
HbIX YPOBHEN PA3fensieT BHYWUTENbHbIA 80-3TaxHbINA
00beM Ha HECKOJIbKO 4acTeil, NMpu 3TOM He paspyLuas
BMEYaTNEHNs LenoCTHOCTU dacagos. BHumaHue k apxu-
TEKTYPHOI 06pa3Hoii cocTaensioLLei TeM Gonee 0ObsC-
HMMO, YTO CamoO MECTOMOJNOXEHNE 3[aHUs 00S3bIBAET:
BbIJAIOLLMICS B BOAbl MHAwmickoro okeaHa Bopan cum-
TaeTCs OfHUM 13 Hanbonee pelueHebenbHbIX U AOPOrvX
paiioHoB Mymbau.

VicknioueHnem 13 0oOLLErO MpaBuia MOXHO Has3BaTb
npoexT oduca B BUAE aiua ans LieHTpanbHoro LenoBoro
paiioHa Mymb6an (Central Business District). Mogo6Hble
NpoekTbl BCerna 0OpeyeHbl Ha EAMHUYHOE CYLLECTBO-
BaHWe Ha GoHe BGonee TPAAMLMOHHBIX BEPTUKANbHBLIX
cobpatbeB. Bnuskne opraHnyeckre GOpMbI YalLlle 0Xu-
[laeMbl B MasblX apXMTEKTYPHbLIX NMPOEKTaX MW BbICTa-

Waves Tower

.-r!ﬁa.
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Greenhut, KanbkyTtTa
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KeapTans! Jenu

BOYHbIX MaBWIbOHAxX, BXO4AX B METPOMOAWUTEH W T.A.
Ho yBuaetb nogobHoe B MacwTabe BLICOTHOrO 34aHus
- COBCEM YX 3Kk30TuKa. Apxutektop James Law (James
Law Cybertecture International) nony4nn 3aka3 Ha BnosiiHe
TpaauumMoHHoe 3aaHne oduca Ha 32 Thic. kB. M. OgHako
€ro BWOEHWE COBPEMEHHOW apPXUTEKTYPbl Kak KOHro-
MepaTta KMOEpPHETUKM, KOMMbIOTEPHBIX TEXHOMOMWA 1
CYNepCOBPEMEHHbLIX CTPOWUTENbHBIX MaTepuanos npu-
BEJIO K NMOSIBNEHWIO HETUNMYHOTO 3ambicna. Punocodus
co3naHus «knbeptekTypbl» (Cybertecture) Hawna cBomx
CTOPOHHWKOB Cpeav MHAMNCKMX 3aka3dyvkos. lMoatomy
B 2010 rogy Mymbaun oxupgaeTt oTkpbiTue 14-3taxHoro
oduca B BMAE A1LA, NONOXEHHOrO FOPM30OHTANBHO U
umelolero dacagHblil «Cpesd» M3 CTPYKTYPHON Amaro-
HaNbHON CeTKU. HeCMOTPS Ha TEXHUYECKYID CNOXHOCTb
BOMJIOLLEHNS 3aMbICNa, HOBble 0MUCHI BHYTPU HEOObIY-

HOW NOCTPOIkK ByayT 06nafaTh NOBbILUEHHLIM YPOBHEM
komdopTa, a COTPYAHUKM 34aHMS Noy4aT caMoe COoBpe-
MEHHOe TexHuyeckoe obecnedeHne v IT-nopaepxky. B
Ka4yeCTBe [OMOSHUTENbLHBIX YCIYT 3AaHNE MOXET OCyLLe-
CTBASITb MOHUTOPWHI COCTOSIHWS 3[4,0POBbSt COTPYAHWKOB
W BbIMOJHATH APYrne NHTEPECHbIE GYHKLMN.

Cpeav NpoekT1pyeMbIX COOPYXKEHMIA BLICOTHAsA Nanbma
nepBeHCTBA B Yepeae MHAnNCkMx HebockpeboB NpuHaa-
nexwut Lanco Hills Signature Tower nnsa Xaioepabaga.
Mockonbky ropop nmpeTeHAyeT Ha CO3JaHue Makcu-
MaJlbHO MHBECTULMOHHO NPUBAEKATENbHbLIX YCNOBUIA MO
CPaBHEHWIO C APYrMMK KPYNHbIMU ropogamu MHaum,
TO OH 3aMHTEPECOBaH B BOMIOLEHUN «CaMblX-CamblX»
HaLMOHaNbHbIX NPOEKTOB. BalHs cTaHeT aBCoOTHLIM
pekopACMeHOM Mo BbicoTe B cTpaHe: k 2010 rosy, MOMeH-
Ty 3aBeplUeHust CTPOWTENbCTBA, €e BbICOTA COCTaBUT
640 M, a akcnnyaTupyembiMu okaxyTcs 112 aTaxei.
Pa3paboTkoii NpoekTa aT0ro YHUKanbHOro COOPYXeHUs,
a Takxe BOMpOCaMu ero HenocpefCTBEHHON peanvaa-

BblchM OKTAGPbL/HOAGPb

Lmm 3aHumaeTcs komnauusa Lanco Group Tower, cneuma-
JIN3VPYIOLLANACS HA BO3BEAEHUM YHWUKANbHBIX BbICOTHBIX
06bekToB. HoBbIn Hebockpeb ByaeT accouMmMpoBaThes C
TUraHTCKMM 0BENMCKOM 13 CTEKNIA U CTanu, Tak yCTpeM-
JIeHbl BBbICb €r0 TPEYroMbHbIe NMPaMUAAsbHbIE OYepTa-
Hus. TPYAHO NPEACTaBUTh, 4TO B 00bEME TaKoi N3SLLHOW
$OpMbI pa3mMecTaTCs ABa NATU3BE3L0UHbIX OTENS, XUble
1 0dUCHbIE anapTameHTbl, MHOTOYMUCIEHHbIE PECTOpa-
Hbl U camblii GOMbLION B CTPaHe TOProBbIi LEHTP. Ans
OTAbIXa 1 pa3BeyeHnii B BallHe NPesyCcMOTPEHDI WECTb
MHOr03abHbIX KUHOTEATPOB, BOYNMHI-KNY6, HECKONLKO
MCKYCCTBEHHbIX KaTKOB 1 6acCeilHbl, COOTBETCTBYIOLLME
BCEM OIMMMUIACKMM CTaHAApTaM.

ELle 0QHON BbICOTHOW AOMUHAHTOW B MATUMMUINOHHOM
Xaipapabane 6ynet 100-ataxHas APIIC Tower, koTopas
TOXe fomkHa 6biTb focTpoeHa B 2010 ropy. Ee Gonee
CKPOMHble 450 M OyayT MCMonb30BaTbCs B KAYecTBe
0dUCHBIX M 0OLLECTBEHHBIX NPOCTPAHCTB. Mopasnsiolee
GONBLUMHCTBO CTPOALLUMXCS W MPOEKTUPYEMBIX WHAMWNA-
Ckux HebockpeboB 061aal0T PA3BUTON 3KONOrMYECKON
cocTansioweit. Obunne ecTeCTBEHHOW 3eneHu, pekpea-
LIMOHHBIX 30H ¥ Pa3BUTLIX OOLLECTBEHHLIX MPOCTPAHCTB
BKyNe C 3HeproaddeKTUBHbIMU CUCTEMAMUN BEHTUAALMN
3[aHunii B HOBbIX MPOEKTax ABNSeTcs HOPMOW. B obnactu
9CTETUYECKMX MPUCTPACTUA PA3NNYHBIX apXMTEKTOPOB,
paboTalowmx AN WHAWACKUX FOPOLOB, NMPeBanupyet
cyrybo HeomopepHucTckas cTunucTuka. Mpu aTom ans
00BEKTOB X0 3aCTPOIKK, KaK NMPaBuio, UCMNO/b3YIoT-
cs 6onee caepxaHHble GOPMbI U ECTECTBEHHbIE LIBETA
(Hanpumep, TEPPaKoT, OTTEHKM CEPOr0 WAM 3ENIEHOrO),
YMEPEHHOE YepefioBaHWe CTekna W bonee «Matepuanb-
Hbix» dparMeHToB CTeH. Toraa kak B CTpoMTeNnsCTBe 0du-
COB M MHOTOG®YHKLMOHAbHBIX KOMMIEKCOB NPAKTUYECKU
6e3pasienbHO roCMOLCTBYIOT Pa3/INYHbIE BUAbI CTEKSH-
HbIx pacagos.

PacnonoxeHHas Ha BocToke MHaum Konkata, ctonuua
wrata 3anagHas beHranus (oo 1999 roga - KanbkyTTa),
MeHee aKTMBHO MO CPaBHEHWIO C APYruMu KPYMnHbIMU
ropogamu CTpaHbl MaaHupyeT pasHoobpasuTtb 06Kk
ropoza HoBbIMU HeBockpebamu. He cTapasicb yrHaTbes 3a
Mymbaw, roe HoBble NPOEeKThl 3aaHN Boiwe 150 M ncumnc-
NSI0TCS AecsiTkamu, 3ToT ropog cobupaetcs 063aBeCTUCh
MoKa TONbKO HECKOMbKUMMW BLICOTHBEIMW COOPYXEHWUSAMY,
B YacTHoCcTM BawHen CESMA International B 50 aTaxeii.
Yxe BefeTcs cTpouTenscTeo 50-aTaxHoro komnnekca LIC
Towers, koTopoe 3asepmntca k 2010 roay, n 35-3TaxHOro
South City. A B «<nCTe OXnAaHUS» HA PEANM3aLMI0 3HAYNT-
cs ele 45-ataxHas GalwHs otens Shrishti International n
oTenNb 13 AByxX napHbix OaweH Vedic Hotels. HoBble 6nn3He-
Libl CMPOEKTUPOBAHbI MEXAYHAPOAHOW rPYNMon apxuTek-
Topos 13 Ucnanum (Cervera & Pioz), Utanum (King Roselli
Architett) n LLsenuapum (Ruben Anderegg). Pesynstatom
nx paboTbl cTan npoekT ayx 150-MeTpoBbix Hebockpe6oB
B BWIE MACCUBHbIX LUIVHAPUYECKMX KOOHH C CUJIbHBIM
9HTA3UCOM, PAa3[ENEeHHbIX BbiE MEPBON TPETU OTKPbI-
TbIMW 3€1eHbIMW MPOCTPaHCTBamMu. Kpome TOro, akueH-
TWPYIOT Ha cebe BHUMaHWE cnerka 3a0CTPEHHble CPe3bl
3aBepLLeHniA, oBpaLLeHHbIX apyr K apyry. Hecmotps Ha
BHELLHee CX0ACTBO, PYHKLMOHANBLHOE Ha3HaYeHWe GallieH
OyneT OTNMYaTLCS: B OAHOW PacnoNoXMTCs NSTU3BE304-

HbIA OTEb, @ BO BTOPOI — anapTaMeHTbl A5 CAA4YM BHaeM
Ha LNMTENbHbIA CPOK M OCHOBHLIE OBLLECTBEHHBLIE 30HbI
BCEro komnnekca.

YaHnaurapx, He xenas ycTynaTb CnaBy ropoga C
WHTEPECHOW COBPEMEHHON apXUTEKTYpPOi, NnaHupyet
NOCTPOWTb LieNblii paiioH U3 nonyTopa AECSTKOB MHO-
rodyHKLMOHANbHLIX BalleH Ans HOBOro (MHAHCOBOMO
ueHTpa Gujarat International Finance Tec-City (GIFT).
B ocHoBe cero macwTabHOro HayMHaHUs NEXWUT NPo-
3payHas rpafocTpouTenbHas MAes O PasyMHON KOH-
LIeHTPaLMM BbICOTHbIX COOPYXEHUI A Ha OrpaHWYeHHOM
yyacTke, 00ycnoBneHHass QYHKLMOHANbHLIM Ha3Haye-
HWEM paiioHa, KOTOpblA ByneT MMeTb MPOAYMaHHYI0
MHPpPacTpykTypy. BoicoTa HebockpeboB BapbupyeTcst
ot 210 go 350 m. B pamkax 3T0ro npoekTa naaHupyeTcs
BO3BeAEHNE OTAENbHbIX BNIOKOB M3 HECKOMbKMX BalueH
Bollwe 200 m. Tak, npoekT GIFT Crystal Towers npeg-
cTaBnseT coboin keapTan u3 AByx 65-3TaXHbIX U ABYX
55-3TaXHbIXx HEOOCKPEOOB Pa3NNYHOrO HasHayeHus. A
B npoekTe GIFT Block Package no ogHoit GalHe B 65,
55 1 45 ataxeit, nnioc elle aBe 60-aTaxHble BLICOTKM C
XUNbIMU 1 OPUCHBIMU DYHKLMSMK, @ TakxXe pasBuTon
TOProBOVi U pekpeaLMoHHON 30Hamu. Ho Gosblie BCero
B YaHgurapxe xayT peanusaumu npoekta 80-3TaxHoro
Hebockpeba GIFT Diamond Tower BbicoToin 400 M, KOTO-
pbliA PacrnonoXuTcs Ha MCKYCCTBEHHOM OCTpOBE. ITO
BEJIMYECTBEHHOE CBEPKAIOLLEE CTEKNISHHOE COOPYXEHWE
C XapakTepHbIM 3KUr3aroobpasHbIM PUCYHKOM dacanos
000CHOBAHHO MPEeTeHAYEeT Ha 3BaHWMe CaMOro BbICOKOMO

e

L e m— e —

3[aHKs B LUTATE M POJb rpagodopmMupytollero obbekTa
BCEro okpyXeHus. CUCTEMHBIN NOAXO0A, K CTPOUTENLCTBY
rpafloCTPOUTENBHBIX JOMUHAHT NPWU3BaH AOCTOMHO NPO-
DONXUTb Tpaamumum Jle Kop6to3be, NnoHepa «COBPEMEH-
HOro [BWXEHUs» B apxMTeKType, CMpPOeKTUPOBABLLErO
aAMUHUCTPaTMBHLIA LeHTP ropofa B Haubonee npo-
MbILLNIEHHO pa3BMTOM wWTaTte Mnamu. Peannsaumein atoro
npoekTa 3aHMMaeTCs creumanbHo Co3AaHHas KOMNaHKs
Gujarat Finance City Development Company Ltd, noaaep-
XUBaeMasi kak ropofACKMMI BAACTSMM, Tak U YaCTHbIMU
nHeectopamun. CTpouTensCcTBo OyAeT OCYLWeCTBASTLCS
B Heckosbko ¢a3 n 3asepuntes k 2017 rogy, 4To NpuHe-
cet ropogy 6onee 400 Tbic. paboynx MecT un obecneynt
KOMQOPTHLIM XunbeM cBbilie 50 Thic. yenosek. MeHee
MacLTabHbIM, HO aHanorMyHbIM MO CTPYKTYpEe oXuaa-
eTca LeHTp B Koun, roe camast BbICOKast MHOrOMYHKLMO-
HanbHas G6awHs Kochi International Trade and Exhibition
Centre B3meTHeTCs ax Ha 500 M u ByaeT HacuMTLIBATb
100 akcnayaTMpyemblx aTaxen.

Ho He Tonbko MHOrOQYHKUMOHaNbHbe BGM3HEC-Mpo-
eKTbl cerofHs BoctpeboBaHbl B MHamu. Byayun opHoi
M3 camblX FYCTOHACENIEHHbIX CTPaH B MUpe, OHa OCTPO
HYXX/[aeTCs B YBENNYEHWUMN J,0nM Xunoro ¢oHaa. Mostomy
0YEBWAHO, YTO XMAWLLHOE BbICOTHOE CTPOUTENLCTBO,
KaKk Hanbonee apHEKTUBHOE C TOUKWM 3PEHUS UCMOSb-
30BaHWS roOpPOACKOI TeppUTOPUM, UMEET B 3TON CTpaHe
KonoccasbHblli pa3max 1 camble pagyXxHble NepcnekTu-
Bbl. B cTagum peanunsaumm apxmtekTypHbIX 3aMbIC/IOB B
0fHOM TObko Mymb6an HaxoaaTcs NPOeKThl, BKOYato-

Gujarat International
Finance Tech-Cit

.1 I

Camblii BbICOKUIA MUHapET

WHaun (82 m)
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Pavion Greater Noida

wye ot 30 no 80 (Evershine Cosmic, Gladstone Heights,
Sanghvi Heights, Raheja Waterfront, Amrit Shakti,
Mahavir Universe, Dosti Flamingos, Interface Heights...)
XWUNbIX 30aHWiA Bellwe 25 ataxeil. Cpeim MHOMOYNC/IEH-
HbIX XWMbIX KBAPTaNOB BO3HUKAIOT U BbICOTHbIE BALUHM
- oTenu, nerko npeogonesaiolye otMeTky B 100 M (kak,
Hanpumep, 127-metposble 3panus ITC Grand Maratha
Sheraton and Towers, 32-ataxHble The Lokhandwala
Apartment Hotel unu Radisson Hotel B Mym6au). 3naHus
BbICOTOI 0Koso 30 aTaxei CTposiTCs LieNbiMy paitoHamu
(kak, Hanpumep, aktmeHo pactywwmit G. C. Complex B
arnomepauun Mymbau, BKAYaoWmMii 26 COOPYXEHMIA
pa3nnMyHoro HasHaueHus Boile 30 ataxeid, unm Ariisto
Heaven 13 12 6aweH no 40 ataxeit, Sumer Burhani Park
¢ ero aByms Hebockpebamu, umerowmmmu no 40 Xumbix
3Taxel, W LECTbIO 22-ABYX3TAXHbIMMU).

Ha ¢doHe Takoin MaccuMpoBaHHOW «PSL0BON» 3aCTPOWA-
KW XMWAbIX KBAPTANOB BbILENSIOTCS «LUTYYHbIE» OOBEKTHI
[OPOroii U POCKOLUHON HeLBUXMMOCTU. [MpOekT AByX
60-aTaxHbIx xunbix 6awweH The Imperial B Mymbau npeg-
naraet ceoum OyaywiMm obuTaTeNsIM BCE MbICIUMbIE
yno6etea. MomMmMmo TOro, 4TO anapTamMeHThl A4S OAHO
CEMbM TPALMLMOHHO 3aHUMAIOT LieNbIii 3Tax, a «yMHas»
LOMaLLHAS 3NeKTPOHMKa 0OECneynBaeT noaaepxaHune
XenaTeNnbHOro ypoBHS TEMNepaTypbl U UHconsLMmM, 249-

BblchM OKTAGPbL/HOAGPb

METPOBbIE MMraHTbl UMEIOT HECKONbKO HACCENHOB 1 Cna,
MOMHOCTLIO aBTOHOMHYIO CUCTEMY XU3HE0OecneyeHns
Cammx 34aHuiA 1 ObITOBbIX NOTPEBHOCTEN WX XMbLOB.
CTpouTtenbCTBO 34,aHUI BEAETCS N0 PYKOBOLACTBOM Cre-
umanuctoB komnanun SD Corporation v 3aBepwnTcs B
koHue 2009 ropa. K aToMy MOMEHTY ye npogaHo 6onee
60% BCex anapTaMeHTOB, YTO EMOHCTPUPYET akTyab-
HOCTb Takux NpoekToB ansg MHauu. B Gopbby 3a Bu3y-
anbHOE JOMWHMPOBAHWE B FOPOLE BCTYNWUIU elle ABe
xunble 60-3TaxHble GalHyM 1 Hebockpebbl Jogeshwari
Residential Tower, Spring Mills, Mill Lands. YuutbiBas
«nofpacTaHme» B pasHbix yactax Mymbau u npoyero
okpyxeHust (Hanpumep, komnnekca RNA Metropolis 13
[IBYX CTeKNsHHbIX GalleH no 48 ataxeii, Lenoi cucte-
Mbl BbICOTHbIX 3aaHunii RNA @ Central Park n3 yeTbipex
GaweH no 45 ataxein n Hebockpeba RNA Metropolitan
Ha BCe 54 aTaxa), MOXHO C YBEPEHHOCTbIO CKa3aTb,
yto cunyat Mymbaun B Gnuxaiwme ropbl pagukanbHoO
n3meHuTcs, a MHama ctaHeT ofHoi M3 Hambonee Gora-
TbiX Hebockpebamu CTpaH, conoctaBuMblx ¢ Kutaewm,
Ly6aem n paxe CLLA.

Temy napHbix BbICOTOK MymbGaw npoponxaer npo-
eKT cBoeobpasHbix BopoT-6nn3HeLos Gateway Towers
noyti Ha 100 M Boiwe GawHu The Imperial. Mx npoekT-
Has BbicoTa cocTaBnseT 362 m. Ewe Gonee rpaHau-
03HbIM 06elaeT 6biThb India International Trade Center
- Hebockpeb B 72 aTaxa.

B MHaMM npakTnyeckn HeBO3MOXHO HaiiTu Hebockpe-
Obl, NOCTPOEHHbIE NO TPAAMLMOHHON CeBEpOaMepmKaH-
CKO Cxeme nepuopaa «30/10TOr0 Beka» BbICOTHbIX 3[a-
HWIA: HeboCcKpebbl C TpexyacTHbIM AeneHueM dacanos
Mo BEPTWKaM, MaCCWBHOW LOKOMbHOM 4acTblo, pas3su-
TOV NNAcTUKOA W [LeKopaTUBHbIM YOPAHCTBOM CTEHbI,
wnuneobpasHbiMK 3aBeplueHusimu. lpakTuyieckn He

BCTPEYAETCS B MHAMIACKOM BbICOTHOM CTPOUTENLCTBE W
MOCTMOAEPHUCTCKNIA BapUaHT OCMBICNEHNS 3TUX Tpa-
Auumia. NMockonbKy NOCTPOeHHbIE HEBOCKPeOLI B CTpaHe
0TPaxaloT ABA 3HAYNTENbHbBIX MUPOBBIX 3Tana BbICOTHOIO
cTpoutenbcTea — 1970-e rofbl v HoBeliLee CTPOUTESb-
ctBo (mocne 2000 ropa), To B 06oMX Chyyasix rocrnog-
CTBYIOLLEN CTUANCTUKON BbICTYMAET MOAEPHU3M. [TpocTo
Ha HOBOM 3Tarne apxuTekTypa «CTekna 1 MeTanna» 4pes-
BblYaiiHO paclumpuna cBoi GopmMabHblii 36k 6naroaa-
Pt BO3MOXHOCTSIM KOMIbIOTEPHBIX TEXHONOTMIA 1 HOBbIX
maTepuanos.

ELe ogHol 06LLelt YepTON MHAMINCKOI BLICOTHOM apxu-
TEKTYpbl HOBOTO BEKA MOXHO CHMTaTh €€ YPE3BbIYANHYIO,
MPOrpaMMHyIo, Aaxe NypuTaHCKYI0 PaLvOHanbHOCTb.
Takas apxuTekTypa peLlaeT UCKIOYNTENbHO MpakTuye-
ckve 3apaun: obecneyeHne XunbeM ObICTPOPACTYLLErD
HaceneHus, CO3AaHne HOBbIX OPUCHLIX MPOCTPAHCTB,
yBeNu4yeHve yncna komdopTabenbHbix oTenen u T.4. Mpu
9TOM MOYTW OTCYTCTBYET MAES POMAHTUYECKOW W30bl-
TOYHOCTW, KPaCMBOCTW W 3aTEIMBOCTW HOBbLIX 3[aHWIA
UCKNIOYUTENBHO pagn CaMOi KpacoTbl. Takoi noaxon,
BCTYNaeT B NPOTMBOpEeYMe C boraTeiiiueii TpafuLyoHHON
OPHAMEHTANbHOM M NNACTUYECKOWN KynbTypon WHamu.
BONBLWNHCTBO HOBLIX BLICOTOK BOCMPUHMMAETCH Kak
HEYTO VMHTEPHALMOHANbHOE W YHUBEPCANbHOE, MO3BO-
nsiolee NpubAN3NTL MHAWACKME FOPOAA K HEKMM YCNOB-
HbIM CTaHfapTam 3anagHoro 06pasa Xu3Hu, Y4To B CBOKO
oYepepb LOMKHO CBUIAETENbCTBOBAThL O BLICOKOM CTaTy-
Ce 1 ypOBHe pa3BuTus MHAMM Kak rocynapcTBa B LENOM.

MonoG6HbI B3rNsSiA HA BLICOTHOE CTPOUTENLCTBO B
LLeNIOM 3aMETHO OT/IMYAETCH OT TOYKU 3PEHUS APYrux
cocefelt No permoHy. MHorve kutaiickme Hebockpebbl
3aknioyatoT B cebe pasnuyHbie napadpasbl HaLMOHANb-
HbIX MOTVBOB, MEPEHECEHHBIX C TWUMOMOTUMYECKN WHbBIX

3p0aHuiA. Manansminckue unm CUHranypckue BbICOTKU
OTYET/IMBO AEMOHCTPUPYIOT MYCY/ibMaHCKue AeKopaTuB-
Hble npuembl. Ha nepBbiii B3rnsn Takoe pasHoobpa-
31e MOXET Nnoka3atbCsl 60ee COOTBETCTBYIOLMM Uaee
BbIP2XEHNS HALMOHANBLHOr0 CBOe06pPa3ns B apxuTeKkTy-
pe. OnHaKO UHAMIACKAs NPUBEPXEHHOCTb 3CTETUYECKUM
LeHHOCTSM MOZEPHU3Ma U TOPXECTBO PaLMOHAsbHbIX
$opmM CTONb NOCNefoBaTeNbHbI, YTO MOMYT paccmarpu-
BaTbCA YXe Kak HauuoHanbHasd dopma npenomieHus
006LLEMVPOBBIX TEHAEHLMIA B BBICOTHOM CTPOMTENLCTBE.
Oc06eHHO yuMThIBas €ro KonoccasbHble MaciiTabbl. M
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M NpoeKTupoBaHue

ARCHITECTURE ', TekcT EJTEHA TONYBEBA, hoTo npenoctaBneHbl macTepckoi A. AcajgoBa

-
Hoseﬁm'puﬂ BbICOTHbIX SAaHNN & POCCHN HE HACHTBIEaeT VA C TeTy
TEM 6onearo GOHELUMHCTBO U3 HUX jm-;mj_m-f gp"o-- rcsi no npoeKkTam
3ariagHb _ NTEKTOPOB, HO_B TNOCJICHACE BPREMAIBIOT 0T poLieCC aKTMBHO
BKIOYMINCE CUIA UTEKTYPHBIE (hNPMBINOCEONE COBPEMEHHBIE
TEXHOMNOrnm »SfAHHbIE MU Npou3BeeHNs HU B IEMHE]
yCTynatoT 3ana v M, @ HEpPeKO M NPEBOCXOANAT UX CMEITOCTBIOW
anbHOCTBIO ApPXUTEKTYPHO-KOHCTPYKTMBHbBIX PeLueHUM. O HOBbIX NPGC el
BbICOTHBIX 3AaH U, Co3aBaeMbiX B apXUTEKTYPHOM MacTepckou A. AcafioBa,
PACERAEHEHETe0Y I?_ﬂi?!;l‘%ﬂb AnekcaHap Acapos. o
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Anekcangp Acagos

Anekcangp Padaunosuy, ecnu He owmnbaioch, nep-
BbIM OMbITOM NPOEKTUPOBAHUS BbICOTHOIO 3AaHUS
ANS Bac cTan NPoekT MHOroyHKLMOHANbHOIO KOM-
niekca Ha mecte YepemylKUHCKOro pbiHka? byaer
JI1 OH peanu3oBaH?

CTOMETPOBOE 3[aHWe, NMPOEKT KOTOPOro paspaboTaH
B HaWenW MacTepCKoW B paMKax PEeKOHCTPYKUUW
YepeMyLLKMHCKOrO pbiHKa, Hafeloch, OyAeT MOCTPOEHO.
Celyac npeTt npouecc COrnacoBaHUs NPOEKTHOWN
AOKymeHTauun B MocropakcnepTude. 3T0T MPOEKT
OYEHb BAXEH A5 HAC ewe W NOTOMY, YTO Mbl BNepBsble
npeacTtasngeMm paboTy Hawel MacTEPCKOW Ha
BeHeuuaHckoit GueHHane B 4ucnie Aecatka NpoekTos,
BbINOMHEHHbIX B Poccumn. Knaccuueckne HebockpeObl
CTPOSITCS B HALLIE CTPAHE NOKa B AVHMNYHBIX 9K3eMmispax
M B OCHOBHOM MO NPOEKTaM 3anafHblX apXUTEKTYPHbIX
®VpM, HO yXe NosBMAOCH AO0BOJILHO MHOMO 34aHWUi
BblcoTon 30-40 aTaxen, NPoeKTbl KOTOPbLIX pa3paboTaHsbl
POCCUNCKMMM apXMTEKTOPAMU, TOSTOMY ECTb BOSMOXHOCTb
UX CpaBHMBaTh. KypaTopbl BbICTaBKM PELUMAM NPEACTaBUTb
POCCUIACKYIO 3KCMO3MLMI0 KaK CBOEOBPA3HYIO LAXMaTHYHO
napTui0 MEeXAy NPOEKTaMmy HALMX apXMTEKTOPOB W
npoekTamy 3anagHblX apXUTEKTOPOB, BbIMOJHEHHbIX

OCco06eHHOCTb NewexoaHOro MocTa B TOM,
YTO OH COBMELLAeT TOProBYH U XUJTYIO 30HbI
no aHanorum ¢ 30510TbiM MOCTOM BO dnopeHUUn

: _'““3___3.:&““
— : "\\xf‘-‘-
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(L FAK. 1] MoaTaxHble NnaHbl MocTa

BblchM OKTAGPbL/HOAGPb

ana Poccun. Y Hac yxe nosiBUACH CEPbE3HBbIA OMbIT
MPOEKTUPOBAHNS BbICOTHBIX 0OBEKTOB, O3TOMY UHTEPECHO
WX COMOCTaBUTb U MOCMOTPETb, HACKOJIbKO BCEPbEe3
CMOTPATCS O4HW PSAOM C APYrMW WAKM OOHW MPOTWB
Apyrux. TpakToBaTb MX COCELCTBO MOXHO MO-pasHoMY,
HO r/11aBHOE, YTO BCE 3TO NPOMCXOOMT Ha OLHOM none - B
Poccun, n 6onblueii 4acTbio B Mockse.

B 4yeM 0coOeHHOCTH 3TOro npoekTa?

970 34aHME WMHTEPECHO HE CTONIbKO CBOEW BLICOTOM,
CKONbKO TeM, 4To Ha ¢acange OyaeT OrpPOMHbIN
Me[MasKpaH, a HaBepxy — KOHCONbHbIN 06beM, rae
pa3MecTUTCs NaHopaMHoOe kade C BULOM Ha YHUBEPCUTET
n ueHTp Mocksbl. Mpuwnocb pewarb MHOro 3ajad,
4yT0Obl 06ECNEYNTH MHOTOPYHKLMOHANBHOCTL 3TOMY
3[,aHWI0, B KOTOPOM MpeaycmatpuBaeTcs G0MbLuoi
NOA3EMHbBIA NAPKUHI, YETbIPEX3TAXHbLIA TOProBbIA LEHTP,
rOCTMHULA U O0bUChl, GUTHEC-KNYO, @ TaKKe COXPaHUTCS
PbIHOK. TeM cambiM Mbl BO3BPALLAEMCS K KIIACCUYECKOMY
NPeACTaBNEHUI0 O 3[aHWUU, B KOTOPOM [JOMXHbI ObiTh
XWinbe, mMarasuHbl ¥ T.4., U YXOAUM OT MPWUHLMUMNOB
}YHKLMOHANLHO 0 pa3feneHns roposa, NpoBO3riaLleHHbIX
AduHckoi xapTreit. MofoBHbIX KOMMIEKCOB CTAaHOBUTCS
Bce GorbLLe, TaK Kak XW3Hb 3aCTaBNSET HAC BO3BPALLATHCS
K LLeNIOCTHOM apXMTeKType, OpraHnyHo BBupartoLLeii B cebs
BCe HeobxoauMble GYHKLMM, NMPUYEM C MaKCUMASbHO
YA0OHLIMU KOPOTKMW CBS3SMM.

B Mockge aTa TeHAeHLMs 0COOeHHO 3aMeTHa,
a B gpyrux ropogax?

Mon pykosoacTeom M.M. MocoxmHa Mbl NPOEKTUPYEM
B AcTaHe Gu3Hec-LeHTp «MockBa». 3T0 NMPUMEPHO Te Xe
BLICOTbI 1 TO € MHOroo6pasve GyHKLWMIA: YETbIPEXaTaX-
HbIA TOPrOBbIA LEEHTP, MYNLTUMIEKC, PECTOPaHLI, FOCTM-
HULA 1 0PUCHI, HO pa3eNieHne 3TUX 30H BbIMOJIHEHO MO
rOPU30HTaNIbHOMY MPUHLWMY, @ HE NO BEPTUKAJIbLHOMY,
Kak B Yepemylukax. Hag TOProsbIM LLEHTPOM HaxXoAATCS
rOCTUHWYHbIE HOMEPA, Bbile — 0DUChI, BEHYAIOT 34aHne
pecTopaHsl C NaHopaMHbIMU BUAAMU. BU3HEC-LEHTP yxe
CTPOWTCS, BbIMNOMHEHbI PaboThl NO MOA3EMHON YacTU 1
BO3BE/IEHbI YEThIPE 3Taxa cTunobara.

Mo 3aka3y komnanun «[lepecseT» CNPOEKTUPOBAH
XWNoin [OM Ha HaxnMMOBCKOM NPOCMEKTE BLICOTOM OKOJ0
100 M. OH coCTOUT U3 ABYX HE3aBUCUMBIX CEKLMIA pas-
HOW 3TaXHOCTWU. Pa3fBuHyTb CEKUMM HAC BbIHYAMAO TO
06CTOATENBCTBO, YTO Yepe3 y4aCTOK NPOXOAUT KOMIEK-
TOp M BOAOBOA Gonbloro avameTpa. [ns co3paHus

efMHOI Komno3uummn Gbinun NepeKnHyTbl OCTEKNIEHHbIE
MOCTbI, B KOTOPbIX Pa3MeCcTUaMCb neHTxaycbl. MocCThl
pacnonoxeHbl B TPEX YPOBHAX, 4TO CO343€ET WO3UIO
OFPOMHbIX OKOH B MPOCBETAX MEXAY HUMW. HaZetoCh, 4To
NPOEKT NMeET BCE LLIAHCbl BONJIOTUTLCS B XWU3Hb, TaK Xe
KakK 1 T€ NPOEeKTbl, 0 KOTOPbIX Mbl FOBOPUNIN BHA4ane.

MpoekTupoBanu nu Bl He6ockpeobbl
Ana «Mockea-Cutun»?

[a, onobpeHa apxuTekTypHas KoHuenuus 55-aTax-
HOro OPUCHO-BLICTABOYHOrO KOMMIEKCa, KOTOPbLIA mnna-
HUpyeTca nocTpouTb Ha 20-M yyacTke «MockBa-Cutu».
Pagom, Ha 15-m yyqacTke, CTPOMTCS HOBOE 3[aHue npa-
BUTENbCTBA MOCKBbLI MO NPOEKTY apxutekTopa Muxauna
XasaHoBa. Hebonblume pasmepsl yyacTka CyLeCTBEHHO
OrpaHn4MBany Hac B NOMCKEe BO3MOXHbIX BapuaHTOB. Mbl
nonbITaNnCb COPUEHTMPOBaATL Hall 06bekT Ha MockBa-
PeKy ¥ 13 KBaApPaTHOrO OCHOBAHWSI, XXECTKO O4EPYEHHOTO
rpaHMLamMm yyacTka, NepenTu K 0BasbHOMY 3aBepLUEHIO
3naHus. Mo Mepe pasBopoTa B CTOPOHY pekn GaluHs
pacLunpseTcs KBepXy, NIaBHO MEHSIS CBOM O4YEPTaHus, 1
NOCTENEHHO NpeBpaLlaeTcs B anamnc. Ham 6bin0 BaxHO
CMSIrYUTb CUITYaT 3TOM BLICOTKM, peLLas ero Ha KOHTpacTe
€O 3[1aHMEeM MOCKOBCKOr0 NpaBuUTENbCTBA.

A KaK cknaabiBaeTcsl COTPYAHUYECTBO
BalLeil MacTepckol ¢ «Mupakc Mpynn»?

HeaaBHO Mbl BbIMrpany 3aKpbITbiiA aPXUTEKTYPHBIA KOH-
Kypc, 06bsiBNeHHbIN «Mupakc Mpynn», Ha 00yCTPOWCTBO
HabepexHoNn, NpuMbIKatoLLed K TeppuTopun LenoBoro
ueHtpa «Mupakc lnasa». lNepen Hamu cToana 3ajaya
6N1aroyCTpoOuUTbL TEPPUTOPUIO Ha Bepery peku, ¢ TeM YToObI
NpeBpaTUTb ee B PeKPeauMOHHbIA LeHTP AAs Tex, KTOo
OyneT pabotath B Cutun, «Mupakc Mnase» mam Npoxu-
BaTb B HEMOCPEACTBEHHOWM GAM30CTM OT HKX. MpoekT
npefycMaTpuBaeT PasBOPOT FOPOACKOW XWU3HU K PEKe,
nepeHoc 06LLEeCTBEHHOMN 30HbI Ha HabepeXHYI0, CO3aaHVe
NPOCTOPHOro npomMeHaga. HabepexHas, kctatu, Oyaet
MHOMOLIBETHOM MPaKTUYeCcKn KPYrblii rod (ecTb Takue
pacTeHuns), a NoA, Hel pa3mMecTaTcs MarasuHbl, pecTopa-
Hbl, MNApPKOBKW. B KOHTPACT MOHOXPOMHOMY OKPYXEHWIO
3aHnii CUTM Mbl CO3[12EM MOSIMXPOMHYIO LIBETHYIO AOMM-
HaHTY HabepeXHOW C LIBETOYHbIMU KiTyMOaMu, NeLLexoa-
HbIMW JOPOXKaMM 1 MHOXECTBOM OTKPbITLIX Teppac.

BusHec-LeHTp
«Mocksa»
B AcTaHe

OT HabepexHO Ha Apyrylo CTOPOHY Peku, rae Takxe
OXMAAIOTCS 3HAYUTENbHblE U3MEHEHUs, ByaeT nepeku-
HYT NeLwwexoaHbln MocT. Ero 0co6eHHOCTL 3aK/Iio4aeTcs B
TOM, 4TO OH COBMeELL,aeT TOProBYIO M XMWY 30HbI MO aHa-
norum ¢ 3on0TbiM MocToM BO ®PnopeHumn. Ha nepsom
YPOBHE MOCTa Pa3MecTaTCsl TEXHUYECKME MOMELLEeHNs,
Ha BTOPOM OyaeT nmeliexofHasi 30Ha M MaraauHbl, a Ha
TPETLEM—MATOM YPOBHSIX — anapT-0Tenb. To eCTb MOCT
TOXE CTaHOBMTCS CBOEro poAa 34aHWEM, YCIIOBHO €ro
MOXHO Ha3BaTb «rOPU30HTaNbHBIM HEGOCKpPeEOOoM».

AHa neBom Bepery peku, rae ceiidac HaxoanTCs KOMMY-
HanbHas 3oHa Cutu, «Mupakc Mpynn» nnaHMpyeT NOCTPO-
UTb BbICOTHbIA MHOrOMYHKLMOHANbHbIA KOMMNEKE, 00b-
€[IMHEHHbII C MOCTOM 1 HabepexHoW B eAuHblil rpaao-
CTPOUTENbHLINA kKoMNaekc. ECTb U BTOPOIA y4acTok — 3T
AnTekapckuii cag, Haxoasumiics B peaepanbHoli cobeT-
BEHHOCTU, KOTOPbIV TakXe HYXAAeTCs B PEKOHCTPYKLIMM
n GnaroycTpoiicte. B HacTosiLee Bpems Mbl pa3paba-
ThIBAEM KOHLLEMNLMIO OCBOEHNS 3TO TEPPUTOPUN.

Kakue pelueHus Bbl NpeanoXunm 3aka3unky?

9TO MeCcTO 04YeHb OTBETCTBEHHOE, MOCKOJIbKY Haxo-
anTcs mMexay ctposiwmmes Cutu M npoekTupyemoit
TeppuTopueit bonbworo Cutn. B TO Xe Bpems oye-
BUIHO, Y4TO KOMMO3MLIMOHHO 3aCTPOMKa 3TUX Y4acTKOB

OdUCHO-XWIOI KOMMNEKC

Ha HaxumoBckom

npocnekte, Mocksa

MnaH odomcHo-

XUIOro Komnrekca Ha
HaxumoBckom npocnekTe,

Mocksa
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[MpoekT Hebockpeba-apku
oo

[MpoekT Hebockpeba
«/BaH Benukunin»

OpvH 13 BapraHToB
ANs CTpoMTeNnbCTBa Ha
y4actke AnTekapckoro

caga

F{

HE MOXET M He [oMKHa NOoBTOPSTb CuTtk. YyacTkm pas-
HeceHbl Ha 120 M, NO3TOMY CHayana Mbl TPAANLMOHHO
pa3MeLlany Ha KaxaoM M3 HUX OTAeNbHOE 3[aHne, HO
noToM ponmnacb naes 00befMHUTL WX NOCPEACTBOM
o0bLero obbema.

Tak BO3HMKNA KOMNO3ULWMS, HanoMKHaloLwas dndenesy
6alUHI0, HO HE Ha YeTbipex, a Ha AByX omnopax, kaxaas

:f.-,..‘_[ X

13 KOTOPbIX CTOUT Ha CBOEM yuyacTke. Ha otmetke 450
M OHW COeaMHSIoTCS 1 nogHumatotcs Beepx Ao 800 m.
KOHCTpyKLMS O4eHb YCTONYMBAS 1 NPEKPACHO OPraHnay-
€T NPOCTPAHCTBO, MOCKO/bKY CKBO3b 3[,aHNE «MPOXOLUT>
BO3[YX, U1 OHO BHIMMSANT OYEHb NIETKMM, HECMOTPS Ha
cBov pa3mepsbl. Ha yposHe 50, 150 n 250 M MbI pelunnm
coeauHUTL onopbl Hebockpeba OrpoMHbIMK Nnatdop-
mMamu, rae 6bi10 Bbl CAENnaHo O3eNeHeHMe, OTKPbITHI
pecTopaHbl 1 kade. MaHopamHble BUAbI, pasHo0Opa3Hbie
ycnyru npuenekanu 6l ThICS4M TYPUCTOB, AS KOTOPbIX
Mbl MPEAYCMOTPENN OTAENbHbIE NMNGThl U 3CKaNaTopsl.
HoBoe ka4yecTBO NPOEKTa 3aKNYAETCS B TOM, 4TO 00LLE-
CTBEHHbIE NMPOCTPAHCTBA, LOCTYMHbIE NS BCEX, WHTEr-
pUpYIOTCS B KOMMNO3WLMIO Hebockpeba no BepTukany.
Ewe 6Gonee ybenmTenbHbiM NpPencTaBAseTcs BTO-
POV BapuaHT, koraa Ha aTuX [BYX Nolazkax BO3HWKaeT

:ilh

ruraHTckas apka Bbicotoi 280 M. Co CTOPOHbI TpeTbero
TPAHCMOPTHOIO KOMbLLA apka BMAHA NOMHOCTLIO, @ 0T CrTu
BLIMMISAMT KaK PSL0BAs HEBLICOKAS MNACTUHA, Y UMEHHO
Gnarofaps 3TOMy He BCTYMaeT B NPOTMBOPeYME C 00Lueit
KOMNo3uLen. MNockonbKy 3T0 04€Hb CUIbHBIN MIACTUYHBIN
3IEMEHT, apka He CropuT No BbicoTe ¢ CuTK, HO MPOCTPaH-
CTBEHHO aBCOMIOTHO AOMNONHSIET €rO.

L
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CnoXHO NOCTPOUTb TaKoe 3AaHne-apky?

MpoekT 6bin 04eHb NOAPOGHO NPoPaboTaH KOHCTPYKTO-
pamu LHUNCK nm. KyvepeHko. CoBmecTHO ¢ Bnagummpom
Mnbuyem TpasyLuem Mbl CLienany KOHCTPYKTUBHYIO CXEMY,
paccunTanu Bce nepemeLlleHns, konebaHus n faxe asa-
pUHbIE HArpy3kKW, U Y HAC NosiBMNAck YBEPEHHOCTb, YTO
Takoe 34aHne MOXeT ObiTb MoCcTpoeHo. Caenatb 37O
HEMPOCTO, HO BO3MOXHO. MpaBaa, ecTb eLLle 0fHa nNpuyn-
Ha, KOTOpasa ABNgeTca npenaTcTsnem ang ero CTpouTeb-
CTBa. ,[l,eno B TOM, YTO B HaCTOsLLEee BpemMs HNKTO He Npo-
N3BOAUT HAKJTOHHbIE J'IVI(bTbI — MaHOPaMHbIe, N CKOPOCTb NX
JBWXEHNS OrpaHuyeHa 3-4 M/c, Toraa kak BepTUKabHbIN
CKOPOCTHOW NPT NOAHMMAETCS CO CKopocTbio 8-10 m/c.
[lymaio, 4To 3TO CNOXHAA TEXHUYeckas npobnema, HO eciu
NOCTaBUTb TaKyto 3aZiady, OHa OyaeT peLueHa.

Apka Ha poHe CUTU CMOTPUTCS BENIMKOJIENHO,
a B Mupe ecTb 4T0-1160 nogooHoe?

Moxoxux 06bekToB coBcem HemHoro. B CLUA B CeHr-
Jlyuce ectb MOHYMEHT B popme apku — Gateway Arch BbICO-
1ol okono 200 M. BHYTpUM 3TOro COOPYXeHust eCTb UQTI,
KOTOPbIE MOAHUMAIOT TYPUCTOB K CMOTPOBBLIM OKHaM, OTKyAa
OTKpbLIBAETCS BreyatnaoLwmii Bua,. B MekuHe n Jybae cTpo-
ATCA NOXOXMe 00bLEKTbl, HO MEHEE BbLICOKVME — HEMHOTVM
6onee 200 M. Ha OTKpLITOM MPOCTPAHCTBE Mapka VMEHHO
3Ta NPOCTPaHCTBEeHHas ¢hopma J0CTOMHO 3aBepLUAET KOM-
noavumio «Mockea-Cuti» 1 B TO e BPeMs CMSryaeT CBepx-
KOHLIEHTPALIMIO He60CKPEeOOB, HAXOASLLMXCA 30ECh.

rriiLELh
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EcTb v y BaC KOMNPOMUCCHbIV BaPMaHT, KOTOPbIA
noaxogun Obl KaK AN OQHOI0, TaK U ANS ABYX
yyacTkoB?

Hapsiay ¢ pasmelleHmeM 04HOro o0bekTa Ha AByX y4acT-
kax npopabaTtkiBatoTcs U 6onee TPALULMOHHLIE PELLEHMS,
npeaycMaTpuBatoLLIMe aBTOHOMHOE OCBOEHME Y4aCTKOB.
B aTom cnyyae npegnonaraeTcs pa3MecTuTb 34eCh JBe
aHanoruyHble 6aLlHy, pasaeneHHble Ha ABa 6noka. B kax-
L1011 13 BalleH eCTb CBOSt MUHU-apKa, HO OHW Pa3BEPHYThI
OTHOCUTENbLHO APYr Apyra Taknm 06pa3oM, YT0 HEBO3MOX-
HO O[HOBPEMEHHO yBuaeTb 06e apku. PaboTas B nape,
6aLLHM He NOBTOPSIOT OAHA APYryI0, a uX GOpMa HaCTOMb-
KO MNaCTWYHA, YTO NOCTOSHHO 3MEHSIETCS B 3aBUCUMOCTH
OT pakypca, uckmioYas ogHoobpasve komnosuumm. Ux
KPUBOAMHENHbIE dacaibl OTPaXaloT MELLIEXOAHbIA MOCT,
KOTOPbI/A OPUEHTMPOBAH HA NMPOCTPAHCTBO MEXAY HUMM,
co3/aBas eAunHblii 06pa3 aToro MecTa. A NoAMXPOMHOE
pelieHne HabepexHoin 1 MocTa no0aBnseT KPacok Kak
3TUM BaLLHsAM, Tak U opgHouBeTHOMY CuTu. B TO Xe Bpems
kaxzas balHg SBASETCS CaMOL0CTaTOYHbIM 0OBEKTOM 1
MOXET CYLLEECTBOBATb HE3ABKCKMO OT APYroi.

TpyaHO ckasaTb, BOMIOTSTCS /M 3TN NPOEKThI B KU3Hb,
HACKOJNIbKO OHW U3MEHSITCS B NPOLIECCE CTPOUTENBCTBA,
HO NS Hac 3Ta paboTa, HECOMHEHHO, BblNa OYEHb MHTE-
pecHa n nonesHa. Mbl uckanu HOBble HETPaAULMOHHbIE
PELLEHNs, KOTOpble NOMOII HAaM NEPENTU B UHOE Kave-
CTBO, 1 51 YBEPEH, 4TO ECIIN HE Ceiivac, To B ByayLiem 3ToT
OnbIT 0693aTENBHO NPUroaMTCs. M

OKTAGPbL/HOAGPb BblchM
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oﬁbﬂBneH HO TOYKY B 3TOMU MCTopvm -gJ'aBMTb noxanyu, pafo. Eu.l,eILB mae - 5 L e it 2 R S v
“—JHa.KoHdepeHuun npe3naeHT EPAD MaTpuk [leBeabsH YyNOMsHY O O3MO)KHOCT
~_peanusauumn Bcex NaTu npoekToB-tpuHanuctos. U ,quCTBMTeano '
==CMW Hanepe6oM coobLlaloT 0 3auHTepecoBaHHOCTHN BniacTeun BICIPOY
BLICOTOK no npoektam HopmaHa ®octepa u XXan-Muwens Bu 1 fex
A o Bo3BefeHMN Hebockpeba Xaka Peppbe, NpeacTaBiIeHHOrG
12'mapTa 2008 ropa Ha kaHHCKoM BbicTaBke MIPIM coBmMecTHO ¢ AeE enone%

-

KomnaHuen Hermitage, coo6LuaroT yxxe ¢ 605bLLION yBepeHHOCTb

" 1 CPOKM peanusauuu (no npeasBapuUTesibHbIM AaHHBIM CTpouTensc ﬁ
Ha4HeTcsa B 2010 roay, a 3akoH4YuUTCcsa — B 2014-m), BbI6GpaH y4acTo pouTennLCcTBa,
BEAyTCS NeperoBopbi N0 paccesieHuto XubLoB U3 KBapTup, Haxonﬂ {;
B TOM panoHe, rae npeanosiaraeTcd BO3BECTU GaLLHIO.
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0YETHOE MECTO B uucne natv GuHanu-
CTOB, BO3MOXHOCTb peanunaauum npoek-
Ta U XVUBENLLIUIA MHTEPEC, NPOSBIIEHHLIN
K Hermitage Towers, — 370, HECOMHEHHO,
ycnex s Takon AOBOALHO MOSIOLOV KOM-
naHuy, kak Hermitage. Oco6o xo4eTcst OTMETUTb POCCHIA-
CKOe MponCXoxaeHne opraHudaumn. Hermitage sensercs
dpaHuy3ckum dunmanom kopnopaumy «CTPONMOHTaX»
— OJHOro U3 NAEPOB [EBENONEPCKOro U CTPOUTESNIbHO-
ro pbiHka B Poccuu, kotopas Gbiia 0CHOBaHa ApTypoM
Kupunerko n Cepreem MonoHckum B CaHkT-lNeTepbypre
B 1994 rogy. Co BpemMeHeM KOMMaHus NpeBpaTuiach
B OFPOMHYIO U BIUSITENbHYIO OPraH13auuio, OCHOBHbIM
HanpasieHVeM AEATENBHOCTU KOTOPOI SBASIETCS CTPOM-
TENbCTBO SMIMTHOTO XWNbS U KOMMEPYECKOR HeABUXM-
moctu. HaumHaa ¢ 2000 roga komMnaHms GyHKUMOHMPYET

BblchM OKTAGPbL/HOAGPb

1 Ha MOCKOBCKOM PbIHKE MOJ, CTABLUMM YyXe GpeHA0BbIM
nmerem Mirax Group. B 2002 roay, BOOXHOBNEHHbIE yCre-
xamu B Poccuu, BnagenbLbl KOpropawmm peLunay BolBec-
TV KOMMAHWIO HA MMPOBYIO apeHy — 1 B anpene 2004-ro B
Mapuxe oTKpbINach Ao4epHss opraHudaums Hermitage,
KOTOpYI0 BO3rnaBun SMunH MickeHaepos.

ABTOp NpoeKkTa 34aHus, KOTOPOe B Clyyae peanunsa-
UMM CTaHET OZHMM M3 CaMblX BbICOKMX B Mapuxe, — XXak
@eppbe — UMEHUTLI MAPUXCKWIA apxuTekTop, nony-
YMBLIMIA Takme Harpagbl, kak Premiere Oeuvre, yeTbipe
HomuHaumm Ha Equerre d’Argent, oee — Ha Grand Prix
National d’Architecture, npu3 3a camoe WHHOBALMOHHOE
3pgaHue 2007 ropa (Bex award for the most innovative
building), n Tem cambiM 3aCNyXVBLUWIA NPU3HAHUE Y NPOY-
HO BOLWIEALINA B MUPOBOW apPXUTEKTYPHBLIA MCTEBANL-
MEHT. 3a nneyaMu apxuTekTopa NPECTUXHAs NapuxXcKas
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LKona MHxeHepHoro uckyccrea Ecole Centrale, cteneHb
B apxuTekType B UPA8 1 nocnenoasllee 3a 3TM 0pu-
LmansHoe npr3HaHue — 3BaHue apxutektopa DPLG. Ceoe
cobCTBEHHOE apxuTekTypHoe 61opo Peppbe OTKPbIN B
1990 roay, nocne Yero v Hayanach ero akT1BHas AeSTENb-
HOCTb, HaNOMHUBLUAS NPOMECCUOHANBHYIO KOMWAKY apXu-
TekTOpa obpasuamy pa3Hoobpa3HON M WHHOBALMOHHO
apXMTEKTYpbI: 0OLLECTBEHHBIMU U KYNBTYPHBIMU LEEHTPA-
MU, odrcCaMu, YHUBEPCUTETCKUMMW 3[4aHUSMK, UCCNeno-
BaTENbCKUMU LIEHTPaMW, XWUIbIMW KOMMAeKcamu v mp.
OnvH 13 nNocnegHWx ero NpoekTOB, MPUHECLUMX 3achny-
XEHHYI0 CnaBy, — BBICOTHOE 34aHue B Issy-les-Moulineaux.
Kpowme Toro, kaHamaarypa Xaka Peppbe B 4ACAE HEMHO-
rvx cneumanucToB Obina ofobpeHa BnacTsMu ropopa
AN NpoekTMpoBaHus Hebockpebos B paiioHe Massena.
MexpyHaponHoe npusHaHue GpaHLy3CKUA apXMTEKTop
MONy4Ynn 32 CBOIO MPUBEPXKEHHOCTb 3KOMOTMYHON U TexX-
HONMOTMYHON apXMTEKTYpe, pa3paboTaB NPUHLMMUANBHO
HOBYIO KOHLLEMLMIO MHOrOLLE1EBOr0 CTPOUTENLCTBA C NPy~
MEHEHMEM MOCNEAHUX TEXHONOTMYECKMX HOBLLECTB AN
DOCTVXEHUS MAKCUMaTbHOW SHEPTroaddEKTUBHOCTML.
barax aeTopa MO3BOASN paccyWTbiBaTb Ha ambu-
LMO3HYIO apXUTEKTYPy, OTBeyvawLlyl TpeboBaHusM
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KOHKYpCa: Cambleé BbICOKME MUPOBBLIE 3KONOTrMYECKME
crangaptel BREEAM (Building Research Establishment
Environmental Assessment Method) n HQE (Haute Qualité
Environnementale) n HeTpaaMUMOHHbIE aPXUTEKTYPHbLIE
pewenus. MoctasuB Ha ®Peppbe, komnaHus Hermitage
He nporagana.

Mpeanonaraetcs, 4To Hebockped Xaka Deppbe, nony-
umMBLLMIA Ha3BaHWe Hermitage Towers, npeopones py6ex
B 309 M, CTAHET OJHUM U3 CaMblX BbICOKMX 3[aHWIA B
3anapHoii EBpone, coeauHnT B cebe M MHOrodyHKLMO-
HabHOCTb, 1 3PrOHOMUYHOCTb, U BEPEXHOE OTHOLLIEHWE
K OKpyXaroLei cpege. Y4actok, Ha KOTOPOM KOMMaHWs
NAaHMpyeT BO3BECTM OaLLHI0, HAXOAUTCS B KpACHBELLEM
painoHe Ha MepecevyeHnn NCTopuyeckomn Yactu Mapuxa,
0TKyAa MOXHO yBupeTb Jlyep, TpuymdanbHylo apky u
6eper CeHbl ¢ BbicOTHbIMK Wnunsmu Ledanca. Mepeq,
apxXMTeKTopaMmn CTosia HEMpocTas 3ajadya — BhMcaTb
OrpOMHbIA N0 cBOUM Maclutabam (250 ThiC. KB. M) KOM-
nnekc B cOanaHCMPOBAHHYIO NAHOPaMy U CTPOrniA CunyaT
ropoga.

KomMnoanumoHHo 06bem 3aHns peLeH A0BOJLHO NPo-
CTO: B€e BGallHM Pa3NNYHO BbICOTbI, CBS3aHHbIE MeXAay
€000/ MacCHBHOI KOHCTPYKUMEN — MMraHTCKUM HaBecC-
HbIM «MOCTOM» B A,€BATb 3TaXei Ha roNIoBOKPYXUTENb-
HoW 75-meTpoBoii BbicoTe. O6pa3 dacanos hopmmpytoT
nepenagbl penseda CTEH, AMANO3UTKBLI Y NEPEnmBLI
uBeTa, bnarogaps 4eMy BOCNPUSATUE SKCTEPbEPA MEHS-
€TCs B 3aBMUCVMOCTYM OT TOYKM CO3epLaHms: ¢ 6a13koro
paccTosHUS — 3TO rPOMafa-XaMeneoH, U3ganm — r’uraHT-
CKWIA 3eneHoBaTblii MOHOMUT. paHeHble Goka GaluHu
NOAYEPKMBAIOT AMHAMUKY YCTPEMEHNS 3[1aHNS BBbIC,
€ro HeBepOSTHyI0 BbiCOTy. CunyaT 3naHusi, GopMbl ero
GallieH Takxe BbIrNAAST No-pa3HOMY B 3aBUCUMOCTU OT
yrna 3peHns 1 BpeMeHU CYTOK.

MHorouenesoii Hebockpeb CTPOUTCA rMaBHBIM 00Pa3OM
KaK Xunoi komnnekc. OmHaKo MOMUMO 3/IMTHOMO XWUMbst
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1 anapTameHToB 34eckb OyayT pacronoXeHbl roCTUHULA,
Kny6bl, GUTHEC-LIEHTPBI, 0PUCHI Knacca A, Toproeble rane-
pen u T.0. MNepBbii aTax OyoeT 0TBEAEH UCKNIOUYUTENBHO
nof, OBLLECTBEHHbIE U KYNLTYPHbIE YYpexaeHus. Boiwe
pasmecTstcs oduckl. KompopTtabenbHas NATU3BE3L0Y-
Has rocTuHuua Ha 300 HomepoB 3anMeT ¢ 14 no 26 aTaxu,
HEMOCPEACTBEHHO HaL KOTOPbIMM MPeLyCMaTpuBAIOTCS
XWIble KBApTUPbI BMNOTb 10 75-r0 aTaxa B 0AHOMN OallHe
1 60-ro — B Apyrom.
bawHn Hermitage MakcMmanbHO y4uTLIBAIOT MHTEpE-
Cbl ropoja, co3naBas OOLECTBEHHbIE OTKPLITbIE MPO-
CTPAHCTBA 1 TEM CaMbIM BHOCS OXMUB/IEHWE B NPYBLIYHOE
TEYeHe ropoackoi Xu3Hu. MepBbii 3Tax 34aHus
MOJIHOCTBIO OTKPBIT A4S ropoda 3a CHET CTPyk-
TYPHOTO OCTEK/NEHWUS U HANOMMWHAET HEKYIO
OpaHXepelo, HAMONHEHHYI0 CONHEYHbIM
CBETOM. B3rnsgy npoxoxux OTKpbIBaeT-
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CS LUMPOKWIA BECTMOIONb, PACKMHYBLUMIACS MEXAY ABYX
6allieH 1 BeAyLLMIA K MOHYMEHTANIbHOMY (hOViE FOCTUHNLLbI.
Bokpyr LMpoKoro aTprymMHOro NpocTpaHCTBa npeanona-
raeTcs pa3mMeCTuUTb MarasuHbl, PECTOPaHbl, 30HbI OTAbIXA,
MEX[y KOTOPbIMU NOCETUTENb CMOXET CBOOOAHO nepe-
melatbest Gnaropapst NpesyCMOTPEHHLIM MELLEXOHbIM
MOCTaMm, PacronOXeHHbIM Ha TPEX YPOBHSIX M NO3BOASIO-
WMM BUOETb OKPYXAIOWWiA neisax. 34ecb Xe O0MKHA
NOSIBUTLCS MIOLLAJKA MHOrOLENEeBOro UCNOAb30BaHUS:
POMNMKOBBIN KAaTOK, 3CTPaAa, NOAUYM s NOKa3a MOAHbIX
konnekumit. C opyroi CTOPOHbI OT aTpUymMa PacnonoXnUTCs
KOHLEepTHbI 3an Ha 1300 3putenbckux Mect. Hanpotus
6yneT opraHn30BaH LIEHTP COBPEMEHHOTO UCKYCCTBA, e
NAaHUPYEeTCS NPOBEAEHNE PErynsipHbIX XYAOXECTBEHHbIX
BbiCTaBOK. LleHTp pomxeH cTatb aywon [edanca, ero
KYNBTYPHBIM CPESOTOUMEM.

VIHTEepbep Kaxaoro 3ana KoOMMiekca crneuyanbHo npo-
IyMaH v OT/INYAETCSH CBOMMU UHAMBYAYANbHBIMUA CTUNEBbI-
MU xapakTepuctukamu. peaycMaTpuBaloTCcs napagHole,
OTKYAA NOCETUTENb MOXET MOAHSTLCS HA CAEAYIOLLWA 9TaxX
MO ABYXbSAPYCHbIM NECTHULLAM. M3 x0nna oCcyLLecTBNSETCs
[OCTYN K IMTOBLIM rpynnam, KOTOpble AOCTABASIOT NOCe-
TWUTENS B €70 anapTaMeHThl UM HA CaMble BEPXHUE STaXW,
rAe pacnonoxarcs CMOTPOBbIE MIOLLALKM M TEPPACHI BUCS-
4nX CafioB, OTKYAA MOXHO No060BaTLCS OHON U3 Kpacy-
BelLLMx naHopam lNapuxa. OBYCTPONCTBO BEPXHIX STaxel
TaKkXe AEMOHCTPUPYET MakCUMasbHYtO 3a00TY v BHUMaHUE
K ropoxaHam. 3aecb OyayT naHopamHble pecTopaHbl 1 6ap
Moz, OTKPLITbIM HEGOM, HOYHO Kiy6, Nepeoe Bo PpaHumm
naHopamHoe Cna, BUCSUME cafbl, NOCETUTb KOTOPLIE CMO-
I'YT HE TOBKO XWJbLbl, NOCTOSIbLIbI FOCTUHWLE! UNk paboT-
HUKW OPUCOB, HO 1 BCE XeNatoLLme.
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Xunble KBapTUPLI B KOMIIEKCE CTAHOBATCA eLle 6onee
NPUBNEKATENbHbLI OTTOMO, YTO YCAYri, NPELOCTABASEMbIE
NoCTOANbLAM FOCTMHULbI, KaK TO: BbICOKOTEXHONOIMY-
Hble WMHXEHEPHbIE CMCTEMbI KOMMEKCA, CMyTHUKOBOE
TenesuaeHue, o6CnyXnBaHue anapTaMmeHToB, cna, GpuT-
Hec-3asbl U np., OyayT AOCTYMHbI M AN XU/bLOB. Takum
06pa3om, aBTOpbI MPOeKTa NpeafiaralT COBEPLUEHHO
HOBbIi 06pa3 XW3HW nof 3HakoM komdopTa, Bedb He
KaXZoMy MpenocTaBiseTcss BO3MOXHOCTb CBOBOAHO
NoNb30BaTbLCA YCAYyramMmn roCTUHMLBI, NPOryAnBaTLCSA MO
BMCSYMM CaaMm M eXeLHEBHO YXMHaTb B pecTopaHe. Te
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CneBa: NoaTaXHbIl
nnaH otens
CnipaBa: NoaTaxHbIi
nnaH 6apa n pectopaHa

xe Gnara pacnpocTpaHsioTcs 1 Ha paboTHWMKOB oduca.
Paboune nomeLlleHns paccumTaHbl Ha yiyyleHne ycno-
BUIA TPYAQ, 3@ CYET ONTUMANBLHON kKOMbOpTabensHOCTH,
TEXHONOrMYECKOr0 OCHALLEHWS N eCTECTBEHHOr0 0CBe-
wenus. Cayxalume HeNpeMEHHO OLEHAT NONHbIA CNEKTP
cneunanu3npoBaHHbIX yenyr u ynobCTB: PecTopaHsbl,
kadetepuu, 30HbI OTAbIXA U CNOPTA...

OnHUM 13 CaMblX BaXHbIX MOMEHTOB B POEKTUPOBAHMM
BbICOTHOIO KOMMJIEKCA CTana ero 3Konornyeckas Hanpas-
NEeHHOCTb. lMoayepkuBas BAXHOCTb MHOrOGMYHKLMOHAMb-
HOCTW 34aHus, aBTOPbI, TEM HE MEHEE, OTAENBHO OCTaHO-
BUNNCb HA BOMPOCE BEPEXHOr0 OTHOLLEHMS K OKPYXalo-
wen cpepe. OCHOBaHHLIE HA 3KONOMMYECKOM MOAXOAE,
Hermitage Towers nosHOCTLIO COOTBETCTBYIOT TpeboBa-
Husm dpaHuysckoro ctaHpapta HQE® n ameprkaHCcKoro
LEED. liraHTckoe 3paHue, HECMOTPS Ha 3aHMMaeMmble
nnowanmn, CoOOTBETCTBYET HOPMaM 3HEProcOepexeHus.
bonee T0ro, Ha y4acTke B 10 ThIC. KB. M YAan0Cb NOAYYUTb
MaKCVManbHbIA BbIXOA, MONE3HbIX naowanen — 250 Tbic.
KB. M, NPy TPaAMLMOHHOM nopaxofe notpe6oBanoch Obl
He meHee 80 Thic. kB. M. bnarogaps coTpyaHUYECTBY C
komnaxuer Bouygues Construction, OCHOBHEIM NPUHLM-
NOM [EeSTENbHOCTW KOTOPOW SBASETCS OCYLECTBNEHWE
CUCTEMHOrO MOAXOAA U LOCTUXEHUE 3KOHOMUYECKOW
Bbirofbl 6e3 yuwepba ans o6LieCTBa MW OKPyXaloLei
cpefnbl, HA TEpPUTOPUM, rAE NPEeAnonaraeTcs NoCTPOUTh
Hermitage Towers, 3HaunTenbHble nnowann byoyT o3e-
NeHeHbl. 3aMbICeN 3aKI4aeTcs B TOM, YTOOLI KOMMNEKC
Hermitage Towers cymen nony4yutb NpaBUTENbCTBEHHbIE
NbroThl, CBA3AHHBIE C MOOLLPEHNEM YYPEXAEHUNA, CTpe-
MSILLMXCS CHU3WTb BbIOPOCHI Yrekucnoro rasa. Yxe B
npoLecce aKcnayataumy COOPYXEHW OXWMAAeTCs, 4TO
B pesynbrate AaHHbIx Meponpustuii o 50% o6bemMos
ammceumn CO, Gymet nornowlatbes. Kpome Toro, 4acTb
I0XHOrO ¥ BOCTOYHOro dpacafoB 06amLyioT doToransea-
HUYECKUMU NAHENsMK, MO3BONSIOLMMU UCMONb30BaTh
COJHEYHBIV CBET 1151 06ECNEYEHMS 30aHNS 3NEKTPOSHEP-
ruen. MpeaycmMoTpeHa COBPEMEHHAst aBTOHOMHaAs cucTe-
Ma BEHTUISLMKU, NO3TOMY OxNlaxaaTtb nnbo oborpesatb
NMOMELLEHNst MOXHO 6e3 0cobbIx 3aTpar.

Mpobnembl o6orpesa M OxNaxnaeHus NoMeLleHuin
PEeLaoTCs C NOMOLLBIO UHTErPALMK LLEHTPANbHON CUCTe-

Mbl, 06eCneynBaloLLEN TEMNIOM BECb PaiOH, 1 aBTOHOM-
HOW CUCTEMbl PEBEPCUBHbLIX TEMAOBLIX HACOCOB.
Mpepnonaraetca M3BneYyb MakCUMaNbHYIO
nonb3y OT 3HeprooOMeHa Mexzy npo-
CTPaHCTBAMM, HYXAAWWUMUCH
NPEeVMYLLECTBEHHO B OXNaXAEHUN

B (oduchbl 1 TOProBblE 30HbI) U NOME-
WeHnsIMn, KoTopble HeoOXoaumo
oborpeBatb (FOCTUHWYHbIE HOMEpPA

1 kBaptupsl). Llenb Takoro pacnpene-

NEHNs COCTOMT B TOM, 4TOObl OCTaTb-
cs B npegenax 75 kBT/4 notpebneHus

MEPBUYHON SHEPrUM Ha KBAAPATHLIA METP.
MHxeHepbl Takxe pa3paboTanu cuctemy cbopa
N0XAEBOW BOAbI AN TEXHUYECKUX LieNei.
Bce 910 no3BonsgeT HaZedaTbCs, YTO HOBas BbICOTKA
[LedaHca cTaHeT ero o4epeHol, a MOXeT ObITb, 1 OAHOM
13 rNaBHbIX 4OCTONPUMEYaTeNsHOCTEN. M
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Cronuua Benbrum — 3aTo TUNNYHbLIK EBPONENUCKUN
6ypiKya3Hbi ropoa U O[HOBPEMEHHO KPYMHbIN
NOJSIMTUYECKUWA LIEHTP MUPOBOro 3Ha4YEeHMUS.
3pecb HaxopaTcs WwTab-kBapTUpbl CoBeTa
MuHUcTpoB EBponeunckoro coo6uiectsa, HATO

W Apyrux MeXxayHapoaHbIX opraHusauum.
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ldhboTodakT

HenpeTeHuno3sHoe coeguHeHue
BEJINYECTBEHHbIX 3AaHNA U
COBpeMeHHbIX HE60CKpPeboB,
Bproccenb — CKpoMHas,
yBepeHHas B cebe cTonuua,
umerowiasi CBOKO CO6CTBEHHYIO
atmocdoepy.

-~
Bl)“:l"!!bjﬁ OKTAG6pPbL/HOA6PL

OuapoBaHue 1 pa3Hoo6pa3ue aToro ropoaa

nposiBNsieTcsi BO BCeM: 6yJibKHble MOCTOBbIE
LLeHTpa ropoaa BepHyT Bac B CpeHeBeKOBbe,
HO B TO XX€ BpeMsi ropof OKPY>XUT Bac
apXUTEKTYypoun ap-HyBO U ap-AeKo (ropop
6blN poaoHaYasibHUKOM 06eunx
XYAOXXE€CTBEHHbIX LUKOJI).

g
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Bptoccesnb — LEHTP Hay4YHOW U KYJIbTYPHOU
X13Hu benbrun. 3gecb HaxoaAaTcA
yHuBepcuteT, Fleorpacpm4ecKknm NMHCTUTYT,
OCHoOBaHHbIN J. Peknto, MHcTUTyT MNMactepa,
AKagemMus HayK U UCKYCCTB.

ldhboTodakT

CEIREERL WY
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lhboTOodakT
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Cpeau XeCcTKUX KaHOHOB
MOAEPHUCTCKOU apXUTEKTYpPbI
1970-x Bproccenb Hallen cBOIO

0COO6YI0 JINHUIO B OTPaXXeHNU
pauMoHanM3ma B apXuTeKType.
Cpepun He60/bLUMX €BPONENCKNX
ropoAoB C KAMEPHOU CTPYKTypou
KBapTanoB bproccenb

nepBbiA OTBAXXUJICA HA HOBbIN
rpagocTpouTesibHbIN MacLuTab,
KOTOpbIM Aan ropoay oCHoBaHMe
cYMTaTbCA NOJSIHOLLEHHOW

COBPEMEHHOMN CTOJNIULIEWN.
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Ipakypchl

Tekct ANNNTA MABJINKOBA, doto eVolo Architecture

IBONHOLMA =

-

lNMpoeKTbl, He OTMe4YeHHble HarpagamMmu KOHKypca
Skyscraper Competition, nposogumoro
opraHusauuen eVolo Architecture, npogosnxatroT
pa3BuBaTb UAEU «3eJ5IeHOro» CTPoUTesibCcTBa

MU CMeJNioro aKcnepumeHtaTopctTea ¢ hopmowu,
NPOCTPaHCTBOM U 3CTETUYECKUM BOCMNPUATUEM,
a NoToOMYy 3aciyXXMBarOT He MeHee NpucTasibHOro
BHUMaHUA, HEXeNu no6eauTenn cCopeBHOBaHUS.

HEBOCKPEB HAZL ABTOCTPAOM (THE FREEWAY
INTERCHANGE TOWER)
CHRISTOPHER TALBOTT, GEORGE TOLOSA, CLLA
Ocobo xoyetcs 0TMeTUTb HeBockpeb ameprKaHueB
KpucTtodepa TanboTra n Oxopoxa Tonoca. B npo-
€KTe apXWTeKTOpbl MOMbITANNCL PEWUTb NPo6semsl
UCNONb30BaHNS TaKk Ha3biBaeMblXx OPOCOBLIX 3eMEfb.
B yacTHOCTU, OHM BbIBpany s NPOEKTMPOBAHMS yya-
CTOK HEeWcrnosib3yemMon TeppuTOpPMU BO3JIE MOLLHOIo
TPaAHCNOPTHOro y3na. epeceyeHne CKOPOCTHLIX aBTO-
cTpag oxHon KanudopHum ¢ 1ora u BOCTOKA rPaHnymT
C ManosaceseHHbIMU XUbiMY panoHamu, ¢ CEBEPHOM
CTOPOHbI PACMONIOXEHbI, B OCHOBHOM, OOLLECTBEHHbIE
YYpexaeHnus, a ¢ CceBepo-3anafa NpOXOAMT rIaBHbIV
LpPEHaxHbIN kaHan. B TakoM pa3HOPOLHOM KOHTEKCTe
TPaHCMOPTHAas pa3Ba3ka CTAHOBWTCA Mperpagoi ans
HOPManbHOrO GYHKLIMOHMPOBAHMS FOPOAA, HEKMM pas-
Jensiowmm 6apbepom.

The Freeway
Interchange Tower

Ll

3

Tr—

OKTAGPbL/HOAGPb BblcﬂTM 47



Ipakypchl

Symbiotic Interlock

Mpes npoekTa 3akn4aeTcs B MPUAAHUM yyacTky,
VMEIOLLEMY NNWb YTUAMTAPHOE Ha3Ha4yeHue, cTaTtyca
006LIECTBEHHO 3HAYMOro paioHa. Bo3HukHOBEHME Hap
TPAHCMOPTHLIM Y3/10M BbICOTHOrO MHOTOQMYHKLMOHANb-
HOrO KOMMIEKCA MO3BOMUT 0OLEAMHUTL Pa3pPe3aHHyo
MarucTpansMu 1 noToMy HeaKCrnyaTupyemylo Teppu-
Topuio. BallHa 1 npoxoasiias ckBO3b HeEe aBTOCTpaza
HOpMUPYIOT HEKWA CUMBMO3 U3 CYLLECTBYIOLLEI rpajo-
CTPOMTENLHON cpeabl 1 HOBOro obbekta. ABTOMOGUN,
BbE3XAlOLWMe B 3[1aH1e, [ABUrasicb No BUTHIM «JIEHTaM»
Hebockpeba, ByayT MOAHMMATLCS BBEPX Ha YPOBEHb
aBTOMNAPKOBKM, BbILLE PAcMoNoXaTcs MarasuHbl, 0630p-
Hble NNOWAAKM, OPUCHbIE MOMELLEHNS, FOCTUHMLA W
X0 MOA, OTKPbLITbIM HEBOM.

dopma 30aHKs NMOX0Xa Ha ’MraHTCKWiA KyboK HUTEN,
CMyTaHHbIX MOLLHLIM NOPLIBOM BETPa. JIeHTbl, 06BMBalO-
LMe CTepXeHb 3[aHusl, BbIMNOHEHbI U3 aNIOMUHUEBbIX
naHenew, BbLIMOJHSAIOLWMX POSb CUCTEMbI MOMMOLLEHNS
3BYKa W 3aLLMUThI OT CONHEYHbIX JTYYEA.

MpennoxeHne HanpaBfeHO HA YCOBEPLUEHCTBOBAHME
CBSI3EN MEX[Y CYLLECTBYIOLMMU XUNbIMU KBapTanamm
1 0OLLECTBEHHBIMI 30HaMK, OLHAKO ero napazokcarb-
HOCTb COCTOWT B TOM, 4TO CTPOUTENLCTBO Interchange
Tower, co34,aB NPOMEXYTOYHbIE MaPLLIPYThl M TEM CaMbiM
CHU3UB WU3NNLIHIO MHTEHCUBHOCTbL NOTOKOB aBTOTPAHC-
nopTa, NpMBeAeT K yTpaTte HeoOXoaMMOoCTM B NOL0OHO
TPaHCMOPTHOM MEracTPyKTYype.
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HOBbIE FOPOACKUE MPOCTPAHCTBA
(SYMBIOTIC INTERLOCK)
DAEKWON PARK, CLLA

HeCcOMHEHHO, caMOVi OpPUrMHANBHON HAaX04KOM NpPOo-
Leawero KOHKypca CTan MpPOeKkT MOMOAO0ro apxuTek-
Topa 13 CLUA JasksoHa Mapka. Hebockpebbl, Oyayun
NOAJIMHHBIM TEXHONOTMYECKUM U MUPOBO33PEHYECKNM
OOCTUXEHWEM, CErOAHS CTann MPUBbLIYHLIM SBAEHUEM
ons meranonmca. OgHako GOpMMpPYyEMOE MMU ropoa-
CKOE NPOCTPAHCTBO, Kak NpaBuno, GparMeHTapHo,

OrpaHUYEHHO W OYEHb HeapyXeNtobHO MO OTHOLIEHWIO
K npupoge.

MpoekT Symbiotic Interlock, paspaboTaHHbIii kKak pa3
NS Takoro ypOGaHMCTUYECKOr0 KOHTEKCTa, POXAAET
accoumaumy ¢ 3K30TWHECKMM pPaCTeHUEeM-NapasuTom,
KOTOPOE «MPUCACLIBASACH» K YXE CYLLECTBYIOWMM HEBO-
ckpebam, NopoXAAET LENOCTHYIO TPDEXMEPHYIO CUCTEMY,
006bEAMHSAIOLLYI0 U30IMPOBAHHBIE FOPOACKME KBApTabl 1
BHEPSIOLLYIO B HX CETW OOLLECTBEHHBIX M 03€/IEHEHHbIX
TEPPUTOPUIA.

CTpykTypa aToro cB0eobpasHoro ycTponcTBa-Hacas-
KW COCTOMT 13 BYX KOMMOHEHTOB: NEPBbI — 3TO CTep-
XEHb, HECYLLWI BCIO KOHCTPYKLMIO, BTOPON — CuCTeMa
6/10KOB, BCErO WX YETHIPE.

Mep.biit 6nok NpeacTasnsieT coboi YCTaHOBKY, BKIO-
YaloLLyl0 YeTbipe BETPOBLIE TypOWHBI, Cryxalme Ans
npeobpa3oBaHNs KMHETUYECKOW SHEPrM BETPA B 3NEK-
Tpuyeckyto. MpeanoyTeHne 0TAAETCS BETPSHOW TypbuHe
C BEPTWKA/BLHOI OCbIO, MOCKOMNbKY OHa Hanbonee rnbka
B pa3meLLeHun reHepatopa 1 9ddekTBHaA B UCMONb30-
BaHWW 3HEPruun BeTpa kak C HAaBETPEHHOM, TaK 1 NOABET-
PEHHOIN CTOPOHBI.

Btopoit 6nok BMeLLaeT B cebs BepTHKasbHble cafibl C
130061IMEeM PaCTEHWIA, HACEKOMBIX 1 Jaxe XMBOTHbIX. B
Meranosnmcax, rie He TO Y4TO XMBOTHbIX, HO W PACTEHUIA
CTaHOBUTCS BCE MEHbLLIE 1 MEHBLUE, TaKUE MOZYN MOTIN
Obl CTaTb YaCTNYHOW KOMMNEHCALMEN OCTPOro HeflocTaTka

NPUPOLHBIX 1 NAPKOBbLIX 30H. Pa3nnyHbie KOMOMHALMM 13
OTKPbITBIX MOAYNeii-CaloB N0 3aMbICNy aBTOPa AOMXHbI
CnocoBCTBOBATL OXMAXAEHWIO N OYMLLEHMIO BO3AyXa 3a
CYEeT YBEIMYEHUS KONNYECTBA 3e1eHbIX HACaXAEHUA.

TpeTuii TMN GnokoB o6pa3oBaH HABECHLIMW JOKAMU
“ mocTamu. [IoMUMO TOro, 4TO 3TOT y3eN Mo3BonseT
COOPYXEHMI0 HAAEXHO NPUKPENUTLCA K CYLLECTBYIOLLE-
My Hebockpeby, OH elle yCTaHaBNMBAET CBA3b MexXny
COCEAHVMM 30aHUSMU C TakKUMMU Xe MPUKPemneHHbIMM
K HAM Moaynamu. Takum o6pasom opraHusyeTcs npo-
CTPaHCTBO HOBOrO FOPOAA BbICOKO Hall YPOBHEM 3eMiiu,
YTO NO3BONIAET XKNTENAM NEPEMELLATLCS HE TONbKO BHYT-
PV BbICOTHbIX 3[jaHUIA, HO 1 MEX Y HUMMW.

MocneaHuii KOMMNOHEHT HeOBbIYHOM KOHCTPYKLMK, Tak
Ha3blBaeMblil «<NPOrpaMMUpyeMmblii» 610K, SBISeT coboit
3aKpbITOE MPOCTPAHCTBO, KOTOPOE MPUMEHUTENBHO K
MEeCTY pasMeLLieHIs 1 N0 XeNaHuo NoNb30BaTeNs npes-
nosaraeT BCeBO3MOXHOE hyHKLIMOHANBHOE NCMONb30Ba-
HUe: T kade UM MarasuHa 1o 61BAMOTEKN NN My3es.

CUCTEMA UHTEPAKTUBHbIX MOCTOB
(INTERACTIVE TRANSITION)
TINGXING TAO, CLLA

MayTUHY XaOTWMYHO CNAETEHHbIX NEPEXOLOB U
MocToB Hebockpeba Interactive Transition apxutekTop
T. Tao npepnaraet BCTPOMTb B Oonee 4em CNOXHbIN
ypbaHucTuyecknidi koHTekcT LLlaHxasi, KOoTopblAi CerogHs
SIBNSIETCS €4Ba I HE CaMbiM AMHAMUYHO Pa3BMBAIOLLMMCS
ropogom B Mmupe. ABTOpoM paspabaTtbiBaeTcs Waes
CO3/aHNS CUCTEMbl MHTEPAKTUBHbLIX NEPEXOAOB,
NO3BONSIOLLMX CBOOOLHO MEPEMELLATbCS Kak BHYTPH,
TaK ¥ CHapyXu 3[aHus, Hanaxueas B3aUMOCBA3U Mexzy
Pa3NNYHbIMK Er0 HaCTAMM.

CeTka MOCTOB, NPOTSHYBLUMXCS OT OAHOM YacTu 3aa-
HUS K LLPYroii, 00beANHSET Pa3HbIE CEMbY 1 MOKONEHUS,
NpepocTaBAsSeT BO3MOXHOCTb GeCnpensTCTBEHHOrO
o6LieHus Lenomy paiioHy ropoga. Ocoboe BHUMaHWe
yoensietcs KOppekTHOMY BcTpamBaHuio Hebockpeba B

Interactive Transition

Escaper

O

rOPOACKON nanAwadT, yCTaHOBAEHWUIO TECHON B3aUMO-
CBSI3M C OKPYXaloLLlen cpepoin. Mexay pacxomasmMmcs
y 3eMAn onopamu GallHKM NPOXOAWT FOPOACKOE LLOCCE.
NanpwadT ckoMOMHMPOBAH N3 FOPU3OHTANbHBLIX U BEP-
TVKasbHbIX 3neMeHTOB. MopobHas camoopraHuayioLas
cTpykTypa Hebockpeba, BO3BLILAIOLLErOCS Hapg pas-
BA3KON aBTOCTPaA, CO34AET HOBbIE OTHOLIEHWS MEXAY
apPXUTEKTYPOW, MHOPACTPYKTYPON M TPAHCMOPTHON CUC-
TEMOVA, @ KPOME TOr0, 3HAYMTENBHO 3KOHOMUT FOPOACKOE
MPOCTPAHCTBO.

[porpeccuBHbIf xapakTep peLLeHmns npeacTaBneHHOro
XWUNO0ro 3[1aH1si pPa3BMBaeT XMBOIA imanor ObICTPO TPaHC-
dopmupyloLerocs ropoga v ero obutartenei.

OTPbIBASICb OT 3EMJ1U (ESCAPER)

SOHTA MORI, YUICHIRO MINATO, ANOHUS
CBoeobpa3sne M y3HAaBAEMOCTb SMOHCKON apxuTek-

TYpbl XapakTEpHbl W AN NPOEKTa, KOTOPbIA npone-

MOHCTpUpOBanu sinoHckue apxutektopbl C. Mopu u

t0. MunaTo. Escaper - 6ernew, — Tak Ha3Banu OHW CBOE
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Ipakypchl

JleTuile, B OQHOM C/OBE OTPa3uB XapakTep MPOeKTu-
pyemoro 3aaHug. CTpemnieHne oTopBaThCa OT 3eMu
1 NOAHATLCA K Heby BbiNo MPUCYLLE YEN0BEeKY MUCMo-
KOH BEKOB. Escaper, nogHMMasCh BLICOKO Haj, 3eMeit,
Jlenaet BO3MOXHbIM noBer oT 3eMHOI cyeTkl K cBo6oae
- k o6nakam. Mo MHeHWI0 aBTOPOB NPOEKTa, 0ObIYHbI

Urban
By-Pass
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Escaper

Hebockpeb Mo3BONSET MOAHATLCS HAZ, MOBEPXHOCTbHIO
3eMAV, OLHAaKO HE NPEOA0NEBAET OLLYLLIEHNS 3aMKHYTO-
CTU, OGHOCTOPOHHOCTH, CO3epLaHus.

3n1aHne 3a CYET M3NIOMOB KOpMyca MPUHUMAET Takne
(OopMbl, KOTOPLIE HE MO3BONSIOT YENOBEKY CBEPXY BULETb
3emni0. bnaropapsa 3epkanbHON HapyXHON OTAEnNKe
o6naka 0TpaxaloTcs B NOBEPXHOCTY 3[1aHUsl, TEM CaMbIM
CTaHOBSICb €ro YacTbio. He melwaoT Bocnpustuio Hebo-
ckpeba kak yacTv Heba jaxe ero OrpoOMHLIE Pa3Mepbl.

CtpykTypHOo Escaper o6pa3oBaH Tpems Koprycamu,
NnepecekanLwMMNCs U CNAeTaoWMMUCS Mexay coboii.
BosHukaloLLee B LEHTPE NPOCTPAHCTBO OCTAETCS NYCThIM
M 3anoNHseTcs NUWb KapTUHOW HeGecHoro ceona,
koTopasi JOMOHAETCs BUCSYMMK cagamu. MpoekTom
npegycmMaTpuBaeTcsq BO3MOXHOCTb CBOGOAHOrO
NEPESBIKEHUS MO HUM MEXJY KOoprnycamu U Cryck C
YPOBHSI HA YPOBEHb.

Kaxgbli kopnyc 3paHus umeeT cneunduyeckoe
(dYHKLMOHaNbHOE Ha3HAYEHME 1 CBOY 0CODbIN XapakTep.
CoepnnHss kopnyca nyTeM OpraHu3aumm UCKYCCTBEHHbIX
CajoB, apXWTEKTOPbl MPeAnofarakT, Y4T0 WU rpaHuLbl
GYHKUMOHANbHOro pas3nuyus O6yayT NOCTEMNEHHO
CrNaXmBaTbCs, NPOLECCHI AEATENLHOCT — NepeTekaTb
13 OJQHOro Kopmyca B APYrol, 4YTo CO3[acT HOBOE
LBVXEHWE, a 3HAuMT W Xu3Hb B Hebe. OpraHusauus
GbYHKUMOHANLHOW CTPYKTYpbl 3[aHUs MO BepTuKam
KaxeTcs aBTOpaM OrpaHW4YeHHOW, OHU Xe npeaniaralT
[aTb nogsaM ceob0oay NEpEMELLEHUs U CaMOe MNaBHOE
- 06LLeHNs apyr ¢ ApYrom.

JlocTuraetcs OCHOBHasi LeNb MpOekTa — 0TOpBaTb
YenoBeka 0T 3eMIM U OTKPLITh 1111 HEro Hebo.

OBXOAHbIMU NYTAMM K BJIATOM LLESN
(URBAN BY-PASS)
CLAUDIU BARSAN-PIPU, OANA MARIA NITUICA,
IRINA MARIA DRAGOMIR, BOGDAN NICOLAE ISPAS,
PYMbIHUA

YpbaHucTnyeckas cTpykTypa ropoga byxapecta
BO3HMK/IA MOYTU CMOHTAHHO, 0€3 yTBEPXAEHHOro
reHepanbHoro nniaHa. OcCHOBHbIMU rpagoCcTpPonUTENIbHbIMU
XapakTepncTukamn CTOoJINLbI PYMbIHVIVI OblnM MOCTOAHHO
nepeMeLLaioLMecs pPainoHbl, KOTOpble KM3-3a MUrpaLun

HaceneHus BblpacTann BOKPYT PEAUrMO3HbIX LEHTPOB
ropoaa. Takoe HenpekpaLLaloLLEeecs ABMKEHNE HE MO0 He
0TPa3UTbCS Ha rPafoCTPOUTENBHON CUTyaumum byxapecTa,
NPYOBPETAIOLLEN XaOTUYHBIA HEYPABHOBELLIEHHBINA, HO NPK
3TOM CBOW 0COOBI HALMOHAMBHBIN XapakTep.

B nocnegHve rogbl KOMMYHUCTUHYECKOTO pPexXuma
npaBuTeNb CTpaHbl Yaylecky CTpemMuics HaBsa3aTb
ropofy CBOE YTOMMYeckoe, TOTanMTapHOe MUPOBO3-
3peHue. Ero nogxopn «HU3-BepX» He CMOT KapAMHaNbHO
N3MeHUTb YPOAHUCTUYECKYIO CTPYKTYPY ropoaa, OAHa-
KO yAap no MCTOPUYECKM CIIOXMBLUEHCS cucTeme Bbin
HaHeCeH KON0CCanbHbIA, CNPOBOLMPOBAB CEPbEe3HbI
pe30HaHC, AoWenlniA [0 HawuxX AHeit. Tpybbiv BMe-
LaTeNbCTBOM B rOPOACKOM NaHAwadT CTano yHUYTO-
XEHWE NOYTU YETBEPTU UCTOPUYECKOW 3aCTPONKK, YTO
SIBUAOCb PE3ynbTaTOM Henenow MombiTKU MOLEpPHU-
31poBaTb ropoh. Bmecto momepHu3auum HaceneHue
NONYYUNO XUNble PaliOHbl, KOTOPbIE CTanu Ha3biBaTb
rOPOLCKMM HEKPO3OM.

Hekpo3s «HoBoW ypbaHW3aLmmn» He PELLNN CYLLECTBYIO-
wmx npobnem, npueeas K ele 60blIeMy OTAANEHMIO
HOBOW 4aCT1 ropofa OT ero NCTOPUYECKMNX PANOHOB.

KomaHga pyMbIHCKMX apXUTEKTOPOB BbICTynuna C
npeanoXeHMeM HOBOrO TUMNa paanKansHOro BMeLwaTenb-
CTBa, CNOCOBHOro BhipacTy A0 Maclutaba yTonMyeckom
TOTanuMTapHoin ypbaHMcTYeckon MeuThl. Hekasi HoBas
ropofckasi cocygucras cuctema npusBaHa OXWBUTb
MOBPEXAEHHYI0 TKaHb byxapecTta, He nbiTasCb CKPbITb
€ro Lwpambl, HO NOPOXAAS HOBbIA CTUMb XWU3HU U HOBA-
TOPCKUIA NOAXOA K MPOEKTUPOBAHMIO U CTPOUTENLCTBY.

YyutbiBas, 4T0 Yaylwecky npakTudecku cTep C auua
3eMAN CTPYKTYpY MCEBAONPOBUHLMANBHOMO rOpoaa,
OCHOBHOW 3afayell PyMbIHCKME apXUTEKTOPbl BUAAT
BOCCTAHOB/IEHWE CBSI3WN MEXAY CTapOR, TPaAWLMOHHOW
TKaHbIO rOpOAa, W HOBOW, BO3HWKLLEA MNOA BAUSHUEM
KOMMYHUCTU4ECKOrO PEXMMA, a NO34HEE — COBPEMEHHbIX
TEHOEHLWIA B apXUTEKTYpE.

[ToMMMO 3TOrO aBTOPbLI MAAHMPYIOT OPraHn30BaTb
9KONOrMYECKME LEHTPbl Pa3BNEYEHUIA, KOTOPbLIE CMO-
co6cTBOBaNM Gbl HOBOMY M CaMOLOCTATOYHOMY 06pa3sy
XWU3HU 0bUTaTeNen ropoaa 1 ypaBHOBELLMBANMW BObl TN
TPagMUMOHHOrO Xunuwa Byxapecta ¢ KOMMyHUCTUYe-
CKMM Hacneguem.

The Urban Ski Mountain

W HEBOCKPEB, U FOPHOJ1bIXXHbI CKJIOH
(THE URBAN SKI MOUNTAIN)
NATALIE GHATAN, BEJINKOBPUTAHUA

3aBepluaeT Haw pacckas 0 MpowenlemM KOHKypce
npoekt n3 Benukobputanum The Urban Ski Mountain.
Y4acToK NPOEKTUPOBAHWUS PACMONOXEH HEeMmoganeky ot
rOPOACKOr0 FOPHOMBIKHOrO CKAOHA U XapakTepu3yeTcs
[IOBOJILHO CJIOXHOW reoMeTpueit, 4To camo no cebe yxe
CO34aeT Npeanochiiku Ang NPOeKTUPOBaHWS 34eChb
MOMMMO BLICOTHOIO 3AaHusi, 06bEMbI KOTOPOr0 CMOCOOHI
YOVBUTb CBOVUMM XUTPOCMIETEHUSIMM, ELLE U 3aKPYYEHHON
FOPHOMbLIXHOW TPAcchl C AOMONHATENBHBIMI 06beKTamm
[LNS FOPHONBIXHWKOB (30HbI OTABIXA, kade 1 np.)

Mpoesa npoekTa BO3HMKNA HeciyyainHo. ABTOpP A0Aro
1 KPOMOTAMBO M3yyana 0COOBEHHOCTU COBPEMEHHOrO
ropona, GeHOMEH rOpPOACKOr0 YMAOTHEeHUs, YCNOBWS
KayecTBa XM3HW B MEranoimMce M BO3MOXHble Mepbl,
HanpaB/ieHHbIE HA €ro noBbllleHWe. MpuHUMas BO BHU-
MaHue CUTYaLmio HTEHCMdUKALMM rOPOACKOrO NaaHu-
poBaHusl, KOraa Bce ¢ 60/bLUeli HACTOWYMBOCTbIO aKLEHT
[lenaeTcs Ha KayecTBe BO34yxa, OTKpbITble Gnaroyc-
TPOEHHble MPOCTpaHcTBa M obliee 61arococTosiHme

HaceneHus, BaxHOCTb pPacCMaTpyBaeMblX BOMPOCOB

CTaHOBWTCS O4YEBUAHOMN.

Kpome Toro, apxmtektop B pa3paboTke npoekTa
onmpaetcs Ha GUONOrMyeckme KOHLEenuumn, ncnosb-
3ys kak npoobpa3 ¢opmy pacteHus lenukoHa.

34aHne He TONbKO pearvpyeT Ha TEHAEHUMM

S BapbUPYIOLLVXCS NapaMeTPOB Harpy3okK, HO

1 B6upaeT B cebsi nporpammy rnocre-
MEHHOro0 3BOJIIOLMOHHOIO0 pas-
BuTnsa. CoueTaHue

The Urban Ski Mountain

3QPEKTUBHOCTY C PYHKLMOHANBHBIMU TPeHOBAHUSAMM
CTPYKTYpbI, NPeAHA3HAYEHHON ANS KaTaHWUs Ha Nbikax,
npuBeno Kk BbipaboTke psiga ONTUMAnbHLIX Pe3ynbTa-
TOB. [loCTENEHHbIE N3MEHEHMS B CKIOHE N0 MEpe TOro,
Kak nonorue ckatbl 34aHUS BbipacTaloT B BepTuKasb-
Hyto GallHIO, B CYLLECTBEHHON Mepe Bblan pacCuuTaHbl
Ha YpOBEHb MacTepCTBa FOPHOMBLIXHUKOB. Kpome Toro,
UMeNn 3HayeHune Takue ¢akTopbl, Kak CKOPOCTb, yO0B-
NETBOPEHHOCTb MapLUPyTOM Crycka M MakCuManbHas
LNvHa Tpacchl. M
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InpoekT

AHaTonui ViBakuH,
rMaBHbIN apXUTEKTOP
npoekrta

BukTtop Yypunos,
pykoBOAWTENb NpoeKkTa

[les CO34aHusl KOMMekca MHOrOQYHK-
LIMOHaNbHOro 6usHec-LieHTpa B MuHcke
nosisunacs B 2003 rogy. Mectom cTpon-
TenbcTBa ObiN BoIOPAH y4acToK MnoLla-
[bl0 6 ra, pacnonoXeHHbIN B LLEHTpasb-
HOW YacTu ropoga no ynunue Makcmuma TaHka.
lpapocTpouTeNnbHOM NPEAnoChIKON K BbiGOpPY 3TOro
yyacTka SIBUnach B YMCNE NPOYMX BO3MOXHOCTb 0bora-
LEHNs CuNyaTa LeHTPaNnbHOro siapa CTOMUUbl BbICOT-
HbIMM OObeMamy KOMMNeKca, LOMUHUPYIOWMMU Hag,
CYLLECTBYIOLLEN 3aCTPOVKOM M 3aBepLlaioWwmMmMmn rpa-
LOCTPOUTENLHYIO MEPCMNEKTUBY LEHTPANbHbIX YNuL,
- KanbBapuiickoin, Tummpssesa u K. LLeTkuH.

Matepuansl GOTOCHEMOK, BbIMONHEHHBIX C TNABHbLIX
BUIOBbLIX TOYEK FOPOAA, U NOCNEAyOWMiA naHawadTHO-
BU3yabHbI aHaNN3 NOLTBEPAMIN NPABUILHOCTb BbIGO-
pa MecTa pa3MeLLEHMS KOMMIIEKCA VM ONPELENIN OCHOB-
Hble rPafoCTPOUTENbHBIE MapameTpbl Ans pa3paboTku
€ro 06bEMHO-NNAHNPOBOYHOIO PELLEHUS.

K paspaboTke 3aka3unkom npoekta — BGenopycckum
nogpasfeneHnemM komnaHwm «Mtepa» — 3a nepuog c
2003 no 2006 rop GbiNO MpYBNIEYEHO MOpsiAKa BOCHMY
TBOPYECKMX KONNEKTVUBOB, B TOM YMCAE 1 3apyOEXHbIX — U3
CepOuu, Mpubantuku, Poccum.

B dvHan BbiLwAM ABa BapuaHTa KOHLENTYaNbHbIX peLLe-
HuiA — n3 CepOun n Poccuu. Mpun pacecmoTtpernm nx B 2006
rogy npesnoyTeHne ObiNo OTAAHO NPOEKTY, NPEAJIOXKEH-
HOMY apxuTekTypHoi komnaHuen AK «LeHTplpoekT»
13 Mockaebl, BO3rnaBnsemMon suue-npesungeHtom Cotosa
apxuTekTopos Poccun BrukTopom Hypunosbim.
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B cooTBETCTBUM C MPUHATEIM BapuaHToM yxe B 2007
roay AK «LleHTplpoekT» Ha fOrOBOPHOW OCHOBE paspa-
60Tana HacTosiLLee 3CKU3HOE NPeOXEHNE, KOTOPOE B
aBrycte Toro xe roga 6bl10 pacCMOTPEHO 1 0400peHo
[pamocTponTENbHEIM COBETOM ropoga MuHcka.

ApxuTekTypHas KOMNO3WLUS MPUHATOrO BapuaH-
Ta MOCTPOEHa Ha COYETAHUM TPEX OCHOBHbIX 0OHLEMOB
— rOPU30HTaNLHOr0 TPEXYPOBHEBOrO CTUN06ATa, hopMa
naaHa KOTOPOro OTBEYAET CAOXMBLLENCS CUCTEME rOPOA-
CKMX TPAHCMOPTHBLIX KOMMYHVKALMIA, U ABYX Pa3HOBLICO-
Knx BepTukanein — 54- n 43-3TaxHoro Kopnycos.

B cTunobate pa3meLlleHbl MOMELLEHUS TOProBO-pas-
B/IEKATENBHOrO KOMMMEKCa M NOA3EMHbE MapKOBKM, B
BbICOTHbIX KOpPMyCax — 0bUCHl, FOCTUHWYHLIE HOMEpPA U
anapT-oTenb.

SCKkM3HOE NPefIoKEHNE BBIMONHEHO C Lenbio 6onee
[eTanbHoi npopaboTkn 06bEMHO-NNAHUPOBOYHOMO
PELLEHNs 3aCTPONKM y4yacTka GU3HEC-LIEHTPA C Y4ETOM
€ro PacnonoXeHus B LEHTPAIbHON 4acTh ropoaa B CUC-
TEMe CYLLECTBYIOLLEN FOPOACKOW MHDPACTPYKTYPSI.

O6beMHO-NNAHMPOBOYHOE peLleHne npopaboTaHo B
napameTpax NPUHATON rpafoCTPOUTENBHOW KOHLENLWH,
B OCHOBY KOTOPOW MONOXEHbl UAEs CO3AaHNS NCKYCCT-
BEHHOr0 nangwadra — «BTOPOA 3emMan» — Ha Kpblwe-
nnathopme TOProBO-pas3BAEKATENbHOrO KOMMaekca
OW3HeC-LIeHTpa B YCNOBUSIX MPUHATON apXUTEKTYPHON
KOMMO3MLMN NPU COXPAHEHUWN CROXMBLUMXCS YAWY-
HO-AOPOXHbIX U MELIEXOOHbIX CBSI3EN Mexay ynuuewn
KanbBapuinckomn n CTaHuMeRn METPO C OOHON CTOPOHbI U
ynuuei Makcuma TaHka — ¢ opyroin.

C 37OV Lenblo Ans NEWeX0[0B OPraHW3yeTCst CKBO3HOM
MPOX0A, 0T METPO A0 yAnLbl Makcrma TaHka no BHYTPEHHeN
TOProBOW yNNLLE, MEPEKPBITON HA YPOBHE BTOPOrO aTaxa.

TpaHcrnopTHoe 06CnyXunBaHWe PasfnyHbIX MO CBOUM
byHKUMSM 30H BU3HeCc-LeHTpa C TOProBO-pa3Bieka-
TENbHbIMY NOMELLEHUMI NPESYCMATPVUBAETCS B OCHOB-
HOM C ynuubl Makcuma TaHka.

OCHOBHO Nofbe3f K NPUEMHO-BECTVBIONLHOI rpynne
6W3HeC-LeHTPpa, rOCTUHULEI M anapT-0Tens npegycmar-
p1BaeTCs ¢ yauubl KanbBapuinckom.

3arpyska noa3eMHON MapkoBKW FOCTUHULBI W anapT-
0Tens NPOEKTUPYETCH TakXe C yaunubl KanbBapuinckoi.

Bble3abl 13 NOA3EMHbIX NAPKOBOK MHOMOQYHKLMO-
HanbHOro GM3Hec-LeHTPa — Ha ynuubl Makcuma TaHka
n Tummpsasesa.

Kak Heobxogmmoe ycnosue Bbii0 MPUHATO pelleHue
NOCTPOUTb KOMMOPTHOE XWUNMbe AN COTPYOHUKOB Mpea-
CTaBUTENbCTB, MHODUPM, BM3HECMEHOB — M0/b30BATENEN
0MUCHBIX NOMELLEHMUI — B LLArOBO AOCTYMHOCTW OT 613-
Hec-UeHTpa. XXunoi SOM MPOEKTUPYETCS B MAaHWPOBOY-
HOW CTPYKTYpe OM3HEC-LIeHTPA Ha YHacTKe, OrpaHnYeHHOM
yanuamm Tummupssesa u Kanbeapuinckomn ¢ nepcnekTYBHLIM
Pa3BUTVEM XWMIIO 3aCTPOIKM A0 Ty4MHCKOro nepeynka.

[ns MakCMmanbHOro COXpPaHEHWs 3KONOrM4eCcKoro
6anaHca 3aTPOHYTOM NPOEKTOM TEPPUTOPUN HEN3DEXHbIE
nOTEePW 3eneHbIX HACaXAEHWA CyLLECTBYIOLLErO CKBepa
no ynuue Makcuma TaHka nnaHMpyeTcs KOMMEHCMPO-
BaTb 03E/IEHEHNEM, B TOM HYUCAE U TEPPUTOPUM «BTOPOW
3emnn», OJHOBPEMEHHO 06ECNeyrB BO3MOXHOCTb NPOBE-
LEHVS Ha Hell MacCOoBbIX 0BOLLECTBEHHBIX MEPONPUSTUIA.

MpoekToM npepycMaTpuBaloTcs 6GNaroycTpoicTBo
BCE TeppuTopumn BU3HEC-LeHTPa, OpraHM3auus Ha Hei
NPOryA0YHbIX NELIEXOAHbIX MPOCTPAHCTB C 0hOPMIEHU-
€M VX MaJibIM1 aPXUTEKTYPHLIMK GOpMamK, YCTaHOBKOM
¢doHapeli HapyXHOro OCBELLEHWs, NOcCaakol B obLuein
cnoxHoct 148 pepesbeB 1 co3paHuem 21 240 kB. M
ra30HOB U LIBETHWKOB.

B cocTtaBe GU3HeC-LEHTPa NPOEKTUPYIOTCS ABa pas-
HOBBLICOKMX, UAEHTUYHbIX MO NAAHUPOBOYHOW CTPYKTYPE
Kopnyca.

97O 3NNUNTUYECKME B MNaHe 34aHWS, KaXaoe C CUM-
METPUYHBIM SIPOM XECTKOCTMW, B KOTOPOM Pa3MeLLeHbl
NMGTOBbIE LLIAXThI, NECTHUYHBIE KNETKM U BEPTUKANbHbIE
WHXEHEPHbLIE KOMMYHMKALWN.

Kopnyca nmetot 54 (kopnyc «A») n 43 (kopnyc «b»)
Hal3eMHbIX 3Taxa, 00beAuMHEHHble NATUITAXHbLIM
ocHoBaHueM. @acapbl 060Mx 34aHWIA NOAHOCTLIO
0CTeKJIEHbI 11 NMPOMOPLMOHANLHO AEnaTca No BepTUKam
rOpM30oHTabHbIMK nosicamun. Kaxzablii M3 KOprycoB B
KauecTBe 3aBepLUEHNst UMEET AeKOPATUBHYIO «<KOPOHY».

Mone3Has nnowaab ataxa kopnyca «A» COCTaBNsSET
950 kB. M npwn o6uein nnowaan 1310 kB. M; nonesHas
nnowanb ataxa kopnyca «b» — 880 kB. M npv 06LLel nno-
waamn 1210 KB. M, TEXHUYECKME 3TAXM pacnonaratoTcs Ha
5-M («A») n 4-m («B»).

B kopnyce «A» Ha 8-19-m n 21-35-m ataxax pac-
MoNIOXeHbl OPUCHbIE NomelleHnst, Ha 40-47-m aTaxax
HaxoasTCa HoOMepa NSATU3BE3[J04HON FOCTUHMLILI, NpW-
€MHasi rpynna nomeLleHnin ceperc-cryx0bl KOTOPOW, a
Takxe GU3HeC-LeHTP 1 apyrue niowasm ooLecTBeHHO-
ro Ha3Ha4YeHUs HAXOAATCA Ha aTaxax ¢ 1-ro no 7-i.

OodwucHble nomelLeHns kopnyca «b» nnaHnpyeTcs pas-
MECTUTb Ha 3Taxax ¢ 8-ro no 17-i u ¢ 19-ro no 32-i.
Ha ataxax ¢ 34-ro no 39-ii pa3amecTuTcs anapT-0Teb,
a MOMeLLeHNss NPUEMHOI Tpynmnbl CEPBUCHOWM CRyX-
Obl, OU3HEC-LLEHTP 1 Apyrve nnowaan o6LeCcTBEHHOro
Ha3Ha4YeHns1 — Tak Xe, kKak B kopnyce «A», Ha aTaxax ¢
1-ro no 7-n.

TpexcekuMOHHbIA XN0A LOM MNOBLILLEHHON KOM-
dopTHOCTU (Kopnyc «[»), BXOAAWMIA B COCTaB 34aHUMN
Ou3Hec-LeHTPa, MMeeT 0OLLYI0 BLICOTY 25 aTaxein, U3
KoTOpbIX 1-1, 2-I1 U 4-i1 npeaHa3Ha4YeHbl Ans noMelle-
HUIA 06CNYXMBAHMS XWNbLOB AoMa. KONn4ecTBo Xubix
aTaxei npu aTom cocTasnsiet 18-19. B nome 160 kBap-
TUP, PACMONOXEHHbLIX MO TPU-YETbIPE Ha OLHOM 3Taxe
KaXaomn Cekumn.

Lna XunbuoB foMa, UMEIOLMX aBTOMOBUAKW, npeay-
CMOTpeHa Nnof3eMHasi NapkoBka, a Ha CBOHOHO Teppu-
TOPUK NPOEKTUPYETCS OTKPLITAsA rocTeBas aBTOCTOSHKA
Ha 20 MalWMHO-MeCT.

Xunow pom B CBOEW MNNaHWPOBOYHOW CTPYKTYpe
nMeeT 0OLLEeCTBEHHbIE 30HbI, U3 KOTOPLIX MO YPOBHIO
«BTOPOI 3eM/nM» MOXHO NPOWTM HENOCPEACTBEHHO B
OU3HEC-LLEHTP.

Kopnyca 6u3Hec-ueHTpa 00befnHeHbl HAa3eMHbIM
TPEXypOBHEBbLIM CTWN06AaTOM, B KOTOPOM HaxoasTcs
NOMELLEHUS TOProBO-pa3BiekaTeslbHOr0 Kommnaekca
(6nokmn-kopnyca «B» 1 «»).

[Lenenve ctunobarta Ha gga Gnok-kopnyca B ypOBHe
NEPBOro 1 TPeX NoA3EMHbIX 3Taxel 00yCcnoBNeHo Heob-
XOAMMOCTbIO COXPaHEeHMS CYLLEeCTBYIOLLMX FOPOACKMX
NOA3EMHbIX MHXEHEPHbIX KOMMYHMKaLWA, o6ecneyerns
BO3MOXHOCTU MX OOCNYXMBaHWS CMELTPaAHCMNOPTOM, a
TakXe opraHusaLmm npoxoaa s NewexonoB v BO3MOX-
HOCTV NPOe3a NoXapHbIX MaLLKH.

MomeLLeHns TOProBo-pa3BneKkaTeslbHOro Kommnniekca
OCBELLAOTCS 3EHUTHLIMWU (OHaPsSIMK BEPXHEro CBeTa,
PEWEHHbIMM B BUAE MablX apXMTEKTYpHbIX GOpM Ha
ypoBHe 61aroyCTPOEHHON 1 03eIEHEHHON KpPbILUW-NNaT-
GOpMbI — «<BEPXHEN 3EMAN».

Mog Bceii nnoLaabio KOMMekca NPOeKTUPYIOTCS TPex-
M YEeTbIPEXYPOBHEBbLIE MOA3EMHbIE CTOSHKM AJIS aBTO-
TpaHcnopTa COTPYAHWMKOB U MOCETUTENe, pa3ieneHHble
CTPOro Mo NPUHaANEXHOCTM K ONpeaeneHHbIM QYHKLMO-
HasbHbIM 30HaM BU3HeC-LeHTPa C Y4eTOM OpraHu3aLmm
HE0OX0AMMbIX MPOTMBOMNOXAPHbIX OTCEKOB. M
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|[KoHUEenTyanbHaa apxuTekTypa

MAPXW, H. TepeWwkKoB (HUNAOMHbBIA NPOEKT), pykoBogutens — npod. Cepren PomaHOB

MHOTOQYHKUMOHANBHOM MY3€MHOM
Komnnekce npeanonaraeTcs pasme-
CTUTb 3KCMO3MLMIO NO BCEM BUAAM
ropoACKOro Ha3eMHOro TpaHcnopTa,
C BKJIIOYEHMEM [ABYX MaBWUIbOHOB-
nebapkanepos, rae OyayT BbICTaBNEHbl XENe3Hoa0-
POXHblE BAroHbI.

MpoekT npepnonaraet HajaMyne B KOMMeKce Nog-
3EeMHON ABYXYPOBHEBOW aBTOCTOSHKM. AKTWMBHas
aCUMMeTpUsI CTPYKTYPbl KOMMaekca NPOAMKTOBAHA
$OopMON yyacTka 1 HanpaBieHWeM FrOPOLCKUX MarucT-
paneit: ynuy, OnbXxoBCKov 1 HoBOpS3aHCKOW 1 Xenes-
HOLOPOXHbIMY NYTSMU. My3ein oenntca Ha CEMb Cek-
TOPOB: BXOAHAsA rpynna, akcno3unuus peTpo-10KoMo-
TUBOB (BEEPHOE [eno), XenesHoA0POXHbIX BaroHOB
N TEXHUKK (naBunbOHbI-aebapkagepbl), TpaMBaiHO-
TponnenbycHOro TpaHcnopTa (TpaMBaiHO-TPONNENn-
OycHoe [eno), COBETCKUX rpy30BbIX aBTOMOOUNei
(rapax K.C. MenbHuKoBa), NaBUNbOH HOBLIX TEXHONO-
rui B TpaHcnopTe, 0GUCHO-AEN0BON LEHTP.

CBeTonpo3payHble KOHCTPYKLMU, UCMNONb3yeMblE
B MY3eWHOM KOMMNJeKce, MO3BONSAT AOCTUYL
MaKCUManbHOW CTEMEeHW OCBELLEHHOCTU 3alibHbIX
nomeweHnin. Ha nepBoM 3Taxe pacnonarakwTcs
a[IMUHUCTPATVBHLIE MOMELLEHNS W BXOAHAs rpynna,
Kacchl, BeCcTnbIONb, PecTopaH a Takxe MOMeLLeHNs
cnyx06bl akcnnyaTaumm u 6esonacHocTu. Ha BTopom
3Taxe — 3KCMNO3MLMOHHbIE NOMELLEeHUS, 00eLeHHbI 3aN
pecTopaHa, oduckl. Ha TpeTbem 1 YeTBEPTOM 3Taxax
pacnonoxeHbl OPUCHI 1 BbICTABOYHbIE 3abl MYy3es,
B MOA3EMHbIX 3Taxax PasMecTaTca TexXHuyeckue
NOMELLEHUS N aBTOCTOsIHKA Ha 2064 MawmnHo-MmecT. M
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NUMJIOMHAS BEPTUKAJIb =
==+ :
PacTeT uHTepec K NPOEKTUPOBaHUIO BbICOTHbIX 3AaHUN, B 3TOT NPOLLECC aKTUBHO Sii=Esi= =t
BKJIIOMAIOTCA He TOJIbKO MacTUTble apXUTEKTOpPbI, HO U HauuHalwwue. Mpegnaraem = ﬁ: HEE= :
BHMMaHUIO YuTaTenen paéotbl ctyaeHtoB MAPXN. ! i =
= Ee— e o =

d :
MHOr0®YHKLUOHAJIbHbIN MY3EUHbIN KOMNJEKC p” fﬂfgﬁ' ’-
MpoekToM MHOro(yHKLIMOHANLHOrO My3€eiHOro KoOMniekca npefycmoTpeHa i RNy === S et
YacTU4Has PEKOHCTPYKLMUA CYLLECTBYIOLLUX HAa TEPPUTOPUM 3[aHUN C
BOCCTaHOBJIEHUEM TaKUX NaMATHUKOB apXUTEKTYpPbl, Kak rapax rpy3oBbixX
asTomo6unen K.C. MenbHukoBa, OKTA6pbCKOro BeepHOro u TpameamnHo-
TpONNendéycHoro aeno, KOTopble YaCTUYHO MJIaHUPYeTCs UCMOJSIb30BaTh

B Ka4yeCcTBe 3KCMO3ULIMOHHOro npocTtpaHcTBa. Cneayetr oTMETUTb, YTO
Npu 3aCTPOMKE COXPaHATCSH U Apyrne COopyXeHus, rge pasmecTtarcs
aAMUHUCTPaTUBHbIE NOMELLEHUS.
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|[KoHUEenTyanbHaa apxmuTekTypa

MAPXW, Anekceil BynbiruH (AUNNOMHBIA NPOEKT), PykKoBOoAMTeNnb — npod. Bnagumup MnoTKuH
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PA3BJIEKATENbHO-FOCTUHUYHbIA KOMNNEKC

NMpoekToM npeaycMOTPEHO pacrnofioXXeHue oTensa B AonuHe peku Cenpyxu, paaom
¢ nocenkom JlepmoHTOBO (Hepaneko ot Co4un). OCHOBHOWN KOHLENUUeENn pasBuUTUA
AenbTbl PEKU U AOJIUHDI, BbIXOASLLEA K MOPIO, CTAHOBUTCA MakKCMMalibHOe
coxpaHeHue NpUpoAHbIX 60raTcTs, KNMMaTa U yAUMBUTEJNIbHOIO Nem3axa.

OTenb npepcraBnsieT CO60M KOCMUYECKUIA KOpabnb UNu KpucTans, nonaswinm

B HETPOHYTOE MEeCTO U 3abbITbiM KEM-TO Ha no6epexbe. KoHuenuusa otens
No3BOJIIET COBMECTUTb BCE BUAbI OTAbIXa — OT 6€3MATEXXHOro NoKos nop
30HTUKOM U O aKTUBHOIO NMOJIb30BaHUS BCEN MHAYCTPUEN pa3BieYeHUN.
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HELUHSS MOBEPXHOCTb 3[aHua caena-

Ha 13 ABYX OTJMYAIOLLMXCS BU3YasbHO,

HO WAENHO rapMOHUPYIOLWMX APYr C

Lpyrom Mmatepuanos. BepxHss yacTb

npencTaBnseT coboi KPYXeBo CTekna,
oTpaxalolero metanna u 6enoro nnacTtuka. B To Bpems
Kak HUXHSS 4acTb 3[aHWs oTaenaHa GenbiMu rnsHue-
BbIMU MEPHOPUPOBAHHLIMI NAHENSIMU U HAMOMUHAET
KOpNyC KOCMUYeckoro kopabns. 3ta YacTb 3[4aHNs, Kak
KpucTann, OTpaxaeT CBET M NPOCTPAHCTBO, CO34aBast
aypy MUCTUYECKON HEMO3HAHHOCTM Ha GOHE NPUPOZHOIO
cunyaTa rop.

] aim -l-'-l r-.I .Il -h{

HWXHSS 1 BEpXHAS YaCTb 34,aHUs Cnerka oTaeneHbl Apyr
ot apyra. CTekno, 3anonHsiolee 310 pa3aeneHne, Haxo-
[MTCS MeXAy XPOMUPOBAHHON 1 6enoii MOBEPXHOCTAMM
¥ [enuT 34aHne Ha [Ba 06bema, KOTOpble MMEIOT Pa3Hble
dyHkummn. CtrnobaTHas yacTb BKoyaeT B cebs Bce o6Lue-
CTBEHHbIE NOMeELLEHMS, KOHDEPEHLL-3abl, kKNyObl, BbICTa-
BOYHbIE ranepeun, 06CNyXMBAIOLLME HE TONLKO NOCTOAb-
LieB, HO 1 rocTew oTens. ToNbkO CEePBUCHbLIE MOMELLEHNS
3aKJI04EHBI B CMOLLHYIO0 Genyio NoBepXHOCTb. Bce nome-
LLEHNS BEPXHEN PELLETYATO-XPOMUPOBAHHOM 4acTn — 3TO
Homepa. CBET NPOHMKAET B HUX CO BCEX CTOPOH, @ XUTenu
MoryT HabioAaTh NAHOPAMHbIE BUALI OKPECTHOCTEN. M
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Tekct CBATOC/NIAB JOUEHKO, HayanbHuk otnena BeHtunauum 3A0 «[OPMPOEKT», KaHL. TexXH. Hayk;
ANEKCAHOPA OMWTPWEBA, Begywuit cneumanuct otgena BeHtunaumm 3A0 «TOPMNPOEKT»

[BEHTUNSALMS
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BbIC( K SOAH Bl e
B npouecc POBaHWNA BbICOTHbIX 34aHUN Baxueﬁmei"'mecm 3aHuUMmaroT , |
BOMpPOCHI O A KOMIMNEKCHON, U B TOM YUCJie noxa U, 6e3onacHocTu |
30aHUA U J 3AaHunda B cuny cBOeun cneuudmxu nmerT :
6onbLUylo € {WanbLHON NoXXapHOW onacHOCTU B CPaBHEHUN CO 1
3naHMAMU HOpMa 3TaXkKHoCcTU. C KaXxabiM rogoM BONPOChI MNOBbILLEHUS !
I10)K3p06630ha C I OCHalLLleHUs1 COBpeMEeHHbIMU CUCTeMaMM MOXKapoTYyLLUEeHUdA U ] .
nO)KapHOI7I 3awnTthbl CTaHOBATCA Bce 6onee aKTyaJIbHbIMU, a npoq)eccvm noXapHoro Ce !
— 6onee BOCTpGGOBaHHOﬁ. Yem cnoxxHee TexXHUKa, [ 6_0]'!bLLIe ANEeKTpUu4ecKux I
ceTen, YeM aKTUBHee CTPOUTENbCTBO, TEM 60J1b i DpPOK CO0 eT N3BEeYHbIN ; :
CNYTHUK YenoBe4vyecTBa — ONOHb. Ll 3 . - L. '
L }
POCTOM 3HEPTOOCHALLEHHOCTM COBPE-  MPUHLMME, MPUMEHUMBI MYTU 1 CMOCOBLI, pa3paboTan- i
MEHHbIX COOPYXEHWI YBENNYMBAETCS U Hble 11 anPOGMPOBAHHbIE Ha 3[aHNSX, BbICOTA KOTOPbIX He T | g
pUCK BO3HWKHOBEHWS NOXAPOB U Noxa-  npesbiluaeT 20-25 aTaxen. =am
POOMNACHbIX CUTYaLWA. [Ons npyroi 4acty CUCTEM MPOTMBOALIMHOW 3aLLUTbI Er=. =L === O I}
BbINONHEHME MPU MNPOEKTUPOBAHUM  TaKOW NOAX0S, CTAHOBUTCS HEMPUEMEMBIM. = i aien | ! R e
Tpe6oBaHNil NoxapHO 6e30MacHOCTY 3LaHNii SBAKETCS Co3paHue Noanopa B IECTHUYHbIX KNETKaX, pasfeneH- SR == = e =S .3 -
06s13aTeNbHbIM. NS pelieHns atoil npobaeMbl HE06X0-  HbiX Ha 30HbI MO 7-10 3Taxei, MOXET BbITb MCMOb30BAHO =

AMMO PacCMOTPETh TPY 3a4auu:

* NPOBEPUTb MPUMEHUMOCTb CXeM MPOTUBOALIMHON
3alUMThI, UCMONb3YEMbIX B HalLEei cTpaHe Ans 34aHui,
BbICOTA KOTOPbIX HE MPEeBLILLAET 75 M;

* B CNly4yae HeobxoaMMOoCTU NPEAI0XUTb HOBLIE CXEMbI
ANs NPOTUBOALIMHOM 3aLLMThI BLICOTHbIX 3[aHWIA;

* YY4eCTb BANSIHNE N3MEHEHUsI BETPA MO BbICOTE 34aHNS
Ha nMapameTpbl BEHTUSLMOHHbLIX CUCTEM MPOTMBOMbIM-
HOW 3aLLMTbI.

lMpy 1CMoNb30BaHUN OTAENbHBIX COCTABASIOWMX CUC-
TEM MPOTUBOALIMHON 3aLLWThl 4SS BLICOTHbIX 34aHUNA, B

60 BblchM OKTAGPbL/HOAGPb

B 3[1aHusiX NMPOW3BOMLHON aTaxHocTu. Co3paHue nop-
nopa B WaxTax AMbTOB 1 AbIMOYOASIEHNE U3 KOPULOPOB
n I'IOMeLU,eHI/IVI C POCTOM J3TAXHOCTU 30aHUA NpPpUBOAUT
K TakMMm 3Ha4YeHWAM MnapameTpoB, KOTOPble HE MOryT
ObITb 06ecneyeHsbl CYLLEeCTBYIOLWUM BEHTUNALMOHHBIM
obopynoBaHneM, a ecnn Takoe 060pyaoBaHUE U €CTb,
TO AJ1S1 ero YCTaHOBKM TPEBYETCS YPE3MEPHOE YCUIEHNE
HECYLLMX KOHCTPYKLMI 30aHNS.

Bo3MOXHbIM BbIXOAOM M3 3TOro NOJIOXEHUA npen-
cTaBiseTcs pas3paboTka 1 000CHOBAHWE HOBLIX CXEM
I'IpOTI/IBO)J,bIMHOI7I 3alMThl U onpeaeneHne npenenbHbIX

Pwac. 1

CTPYKTYPHASAl CXEMA CUCTEM NOANOPA HAASEMHOW YACTH

TpagruUWoOHHOW CXEMOW OpraHMzauvM nognopa soagyxa
B LLUZXTY .III.-'.':'|]'I.;-'1 AENASTCA COCPpeoTOYerHHaa nogaydya

HapYHHOro Bo3ayxa B BepXHEN €ro 4acmH

OKTAGPbL/HOAGPb BblchM



[BEHTUNSALMS

BbICOT MAW STAXHOCTU 34aHWIA, NPU KOTOPbIX NapaMeTPbI
BEHTUNSLMOHHOrO 0060PYL0BaHUS He BLIXOAAT 3a Npeje-
bl PA3YMHOTO.

TpaZuuMOHHOM CXeMOI OpraHuM3auum noamnopa Bo3ay-
Xa B LWaxTy Audra SBASETCS COCPEAOTOYEHHAs nogaya
Hapy>XHOro BO3ayXa B BEPXHEN ero 4actn. HopMaTuBHbLIM
TpebOoBaHVEM K CUCTEME NOAMNOPa BO3AyXa NPy NoXape B
waxty nudTa SBASETCS CO3AaHME B €€ 00bEME HA YPOBHE
MOCaA04HOr0 3Taxa U30bITOYHOrO MO OTHOLLIEHWIO K HABET-
peHHomy dacapy 3aaHus aasnenus He mexee 20 Ma.

PacueT napameTpoB BeHTUAATOpPa MOAMNOPa BO34yXa
B WaxTy Andra, o06CNYyXMBAIOWEFO U NOA3EMHbIE,
W Hag3eMHble 3Taxu, N0 TPAAMLUOHHON CXEME
(cocpemoTo4eHHas Mogaya BO34yxa B BEPXHIO 4acTb
WaxThl) [AeT pacxof B waxty nudra 72 145 m3/4 u
NPVBEAEHHOE K HOPMasNbHbIM YCNOBMAM AABIEHWE HA
oronoske waxtbl 188 Ma.

CyMMapHbI pacxoq BO3ayxa, MOAABAEMOr0 B LUAXTY
AMdTa HECKONBKMMM BEHTUASTOPAMM Ha Pa3HbIX YPOBHSIX,
cocTaenseT 18 767 m%/4, yTo B 3,8 pasa MeHbLLE pacxoaa
BO31yXa, NOAABAEMOr0 OAHUM BEHTUASTOPOM.

OpnHoii 13 CXeM, NPYMEHEHUE KOTOPbIX NPEACTABASETCS
LenecoobpasHbIM B BbICOTHBIX 3[aHUSX, SBASETCS CXeMa
C He3a4bIMASEMbIMW NECTHUYHBIMM KNeTkaMu 3-ro Tuna
(H3), T.e. C NECTHMYHLIMM KNETKaMK, 3aLLMLLAEMbIMA OT
3aAbIMIEHNS MyTEM CO3[aHWS MOAMNOpa BO34yxa npu
noxape B Tambypax-lwio3ax. Takas Cxema Mpoxogmna
ucnoitaHnsg 8o BHUWMO Ha ycTaHoBke «dparmeHT
3Taxa BbICOTHOrO 34aHus» W MOATBEPAUNA CBOIO
3 deKTMBHOCTb. B 31Ol CXEMe BO3ayx B TamMByp-Luo3
NOAAETCA MO CNeuyanbHOMy KaHany.

MeTogukn pacyeta mapameTpoB BEHTUAATOPA,
NojatoLLero Bo3gyx B TamOyp-Lunio3, HE CYLLECTBYET.
PasymHoI npeacTaBnsgeTcs cxema ¢ Nogaden Bo3ayxa B
KaHan HECKONbKUMU BEHTUASTOPAMM, YCTAHOBAEHHLIMU
B PA3/IMYHbIX YPOBHAX 3AaHKs. Takas cCXxema MOXET ObiTb
“cnonb3oBaHa Ang nojauy BO3gyxa B LWaxTbl NMHTOB
BbICOTHbIX 3[@HWI, KaHabl NOAA4YM BO3LyXa B TaMOypbI-
LWI03bl M B 00bEMBI MO3TAXHBIX KOPULOPOB.

CpaBHEHME pPEe3ynsTaToB KOHCTPYKTOPCKOrO M MOBE-
POYHOrO PACYETOB MOKA3asio, YTO OTAMYMS B BEIUYU-
Hax pacxo4oB W OaBNEHWIA He MpeBbiwadT 3-6%, 4TO
[0Ka3bIBAET MPABOMEPHOCTb MCMONb30BAHUS OMUCAH-
HON METOAMKN Ol MHXEHEPHBIX PACYETOB TPEOYEMbIX
NapameTpOB BEHTUASTOPOB.

[lns npoBepKM BANSIHUS USMEHEHWS CKOPOCTM BETPA MO
BbICOTE 3JaHVs Ha TpeOyeMble NapamMeTpbl BEHTUASTOPOB
CUCTEMbI MPOTMBOLLIMHOM 3aLuThl ObINY pa3paboTaHsl
crneumanbHbe NporpaMmel. I3MeHeHne ckopocTu BeTpa
Mo BbICOTE MPUHMMANOChb B COOTBETCTBUU C AaHHLIMU
CHwul 2.01.07-85* «<Harpy3ku 1 BO34eNCTBUS».

PacuyeTbl, npoBefeHHbIe Ans AByx baweH «Peaepauys»
MMZAL, «Mockea-Cutu» [1], nokasanu, 4To BAMSHWE
M3MEHEHNs1 CKOPOCTM BETPA MO BbICOTE HA NapameTpbl
BEHTUASTOPOB CUCTEM NPOTUBOABIMHON 3aLLMThI HE O4EHD
BEJIUKO.

MeToamkm pacyeTa napaMmeTpoOB BEHTUATOPA,
nogaroLlero BO3Ayx B Tamoyp-Lunio3s,

He CyLlecTByeT
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[ns cuctembl AbIMOYAANEHUS 13 KOPUAOPOB GallHu
A y4eT U3MEHEHMS CKOPOCTW BETPA MO BbICOTE YBEM-
ynBaeT pacxon BeHTUnaTopa ¢ 23 393 oo 23 481 mP/y,
a NPUBEAEHHOE K HOPMAnbHLIM YCOBMAM [OaBNEHWE
BeHTungaTopa — ¢ 1600 go 1786 Ma.

[na 6awHn b pacxon BEHTUNSTOPA YBENNYMBAETCS C
23 387 0o 23 474 M*/4, a NpUBEAEHHOE K HOPMabHbIM
yCNoBuSM AaBneHne BentunsTopa — ¢ 1111 go 1231 Ma.
[lns BEHTMNATOPOB noanopa B Wwaxty nudra 1 B 6aluHe
A y4yeT n3MEHeHMs CKOPOCTW BETPA NO BLICOTE 3[4aHMS
MPVBOAMT K YMEHBLLEHUIO CyMMaPHOro pacxofa BO3ayxa
BeHTUNsITOpamu ¢ 23 773 po 18 767 M3/4. s BEHTUNS-
TOpPOB nognopa B waxty nudra 1 B 6awwHe b yyeT name-
HEHMS1 CKOPOCTM BETPA MO BbICOTE 34aHUS NMPUBOAUT K
YMEHbLUIEHWIO CYMMapPHOr0 pacxofa BO3A4yXa BEHTUNSATO-
pamu ¢ 18 099 oo 13 488 m%/u.

Cepbe3Hble NPo6EMbI BO3HUKAIOT NPV MPOEKTUPOBAHNN
OrHECTOMNKMX BO3AYXOBOAOB 1 YCTAHOBKE MPOTMBOMNOXap-
HbIX K/lanaHoB B CMUCTEMax Kak 0ObIMHOM, Tak 1 NPOTMBO-
[bIMHOW BEHTUASLMM (B KakuX Clydasix Crneayet ycTaHas-
JMBaTb NPOTUBOMOXAPHBIE KNanaHbl U C KaKUM NPeaenom
OrHECTOMKOCTW, B KaKUX HET; rAe B 30aHUMM W C Kakum
NPEnenoM OrHECTOMKOCTW CnefyeT NpPoKnafpiBath OrHe-
CTOVKMe BO3ayx0BoAbl). OCOBEHHO MHOIO CIOXHOCTEN
BO3HVKAET NPV MPOEKTUPOBAHNY OBLLECTBEHHBIX 3AaHUIA 1
ABTOMOOWIIbHBIX CTOSIHOK, B OCHOBHOM MOA3EMHbIX [2].

B HacToflee Bpemsi pacyeT AbIMOyAaneHus u3
NOA3EMHON aBTOCTOSIHKM NPOW3BOAMUTCH NO METOAU-
ke, npeanoxeHHon pepakumen CHull 2.04.05-91%, -
Mo NEpUMMETPY o4ara noxapa Ang AbIMOBON 30HbI A0
1600 M2. MUHUManNbHbIV PACXOA, BLITSXXHOMO BO3AyXa (Mpu
BbICOTE CTOSHMS AbiMa 2 M) cocTaBnseT 45 000 m%/y, ewwe
60/1bLUMI pacXof, BO3yXa MPU BbICOTE CTOSIHUS AbIMa 2,5 M
- 63000 M/4. MeToaMKM pacyeTa no yaeabHOMN NoXapHOW
Harpyske (n. 8.4 CHul 41-01-2003) n 519 AbIMOBOI 30HbI
110 3000 Mm? (. 8.8 CHuIM 41-01-2003) B HacTosLLEee Bpems
HeT. M3BecTHO, 4To BO BHUUITO MYC pa3pabaTtbiBaeTcs
Takas MeToamka, Mo HEN PACX0f, BbITSXHOrO BO3A4yxa —
3HAYMTENBHO MEHbLUAs BeNnYMHA. YXenatenbHo, YToObl
no 3TON METOAMUKE CMOT CAENATb pacyeT (M Nyylie aaxe
Mo NporpaMme, COCTaB/EHHON MO 3TOW MeTOAMKE) N0OON
CMELMAnUCT N0 OTOMAEHWIO U BEHTUASALMUM, KOTOPLIA MPO-
€KTUPYET CUCTEMbI MPOTUBOALIMHON BeHTUAALMK. Pacyet
[OMXEH 3aKaH4MBaTbCS ONPEAENEeHNEM Pacxoaa BO3ayxa
1 AaBneHns npu pacyeTHoi Temnepatype 20°C.

Bce aaHHble 1 k03GOULMEHTBI B TPUBEAEHHBIX HOPMY-
Nax AOMKHbI 1ETKO HAXOAUTBLCS UKW ONPELENaTbCs.

B nocnegHee BpeMS apxuTEKTOPbI CTanu NPOEKTUPO-
BaTb B CTOSIHKaX aBTOMOOWIEN ABYXbSAPYCHbIE BOKCHI 1
rpy3osble nMdTbl BMECTO pamnbl. B CHull 2.04.05-91*
HET METOAMKM PACHYETOB CUCTEM MPOTMBOOLIMHOW BEH-
TUNALMM B TaKUX CTOSIHKAX.

Ellle 0anH BaxHbIN ANEMEHT CUCTEMBI NOXapHON 6e30-
MacHOCTY, HE PerNameHTUPYEMBI AENCTBYIOLLMMI HOPMa-
MKW, — 3TO anroput™ YHKLMOHMPOBAHWS (B3aUMOLENCT-
BMS1) CUCTEM W MPOTMBOMOXAPHOW 3aLLuThl. AKTYaNnbHOCTb
pa3paboTky anroputMa Lns COBPEMEHHbLIX KOMMbIOTEPU-
31poBaHHbIX koMnnekcoB CM3 naBHo 06cyxaaeTcs v noa-
JEPXMBAETCH B HAyYHbIX Kpyrax, OAHAKO HOPMATMBHOM
«peanu3aLum» 3Toro TpeboBaHNS A0 CUX NOP HET. [oaTomy

CTpyKTypHan Cxema CHCTEM NPOTHBOABIMHON BEHTHNALAN
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B TEXHMYECKME YCII0BMS BKIKOYEH Psif, TPEOOBAHNI K Nopsia-
Ky pa3paboTtku u cocTaBy anroputMa pabotsl Cl3, yto
MO3BOMINT KaK MUHUMYM NOTPeOOBaThL Pa3paboTKu Takoro

pasnena npoekTa Ao BBoAa 30aH1A B aKkCnyataunio.

CoBepLIEHHO 04eBMAHO, 4TO Oe3 3apaHee pa3pabo-
TAHHOrO aNropuTMa Hesnb3s, HanpuMep, OCYLLECTBAATb
9BakyauMio HECKONbKNX ThICAY Ye10BEK U3 3AaHNA KOM-
nnekca mapuu, Tem 6onee ynpaensTb UX ABUXEHUEM
B 3aBMCMMOCTM OT OMaCHOW CUTYyaLmMW: Moxap, yrposa
TepakTa u T.4. lMprBoaum npumep anroputMa ans 6aLlHm

«EBpasus» B «<Mockea-Cutu».

AJITOPUTM PABOTbl CUCTEM
NPOTUBOALIMHON BEHTUNALIUM

BkntodeHue OV 2-9, 2-10

Bos3HukHoBeHne | OTtkpbitne knanaHos KOM u MIMK
noxapa B H.3. Ha aTaxe noxapa
NOMELLEHUNSX OtkntoveHue M2-2, B2-11, A2-1,
CEBEPHOro A2-2
BECTUOHONS 3aKpbITe OrHe3afepXXmBaroLLMX
KnanaHoB H.0. Ha 3Taxe noxapa
Bkntoyenne 1Y oTkpbiTVem
aBTOMaTn4eckmnx pamyr
Bo3HMKHOBEHNE BkntoyeHnue MA2-8
noxapa B BkntoyeHnue MO2-8
NOMELLEHUSAX OtkpbiTve knanaHoB KOM wn MNK
FOXKHOT O H.3. Ha aTaxe noxapa
BECTUOHONSA OtkntoyeHne A2-5, M2-3, B2-12
3aKpbITVe OrHe3afaepPXunBaroLLMX
KnanaHoB H.0. Ha 3Taxe rnoxapa
Bkntoyenue MAo2-9, 2-7
BosHukHoBeHne | OtkpbiThe knanadoB KOM m MK
noxapa B H.3. Ha aTaxke noxapa
NOMELLEHNSAX OtkntoyeHue M2-17, 2-18, B2-29,
06LLIECTBEHHOIO -30, -31, -32
nuTaHus 3aKpbITVe OrHe3afepXunBaroLLMX
KnanaHoB H.0. Ha 3Taxe noxapa
Bkntovenune AY 2-5, 2-6
Bkntovenune Mpo2-1, 2-1a, 2-3, 2-4,
Bo3HuKkHOBEHME

noxapa B 0QHOM
13 NOMELLEHNI

TOProBOM 30HbI

Ha —1-M 3Taxe

2-5,1-5, 1-58, 1-9, 3-17, 3-15
OtkpbiTve knanaHos KOM v MNMNK
H.3. Ha aTaxke noxapa
Otkntoyenue MB2-1, B2-1
3aKpbITe OrHe3aaepPXnBaroLLMX
KnanaHoB H.0. Ha 3Taxe noxapa

Bkntoyenne 1Y 2-4, 2-8
Bkntoyenue MQO2-2, 2-2a, 2-1a
OtkpbiTre knanaHoB KOM v MNK

BosHukHOBEHNE H.3. Ha aTaxke noxapa
noxapa B Bkntouerwe MNB2-3 B pexumve
aTpuyme nogropa

3aKpbITe OrHe3afepXu1BaroLLmnx
KnanaHoB H.0. Ha 3Taxe noxapa
(kpome NB2-3)
Bo3HunkHOBEHME

rnoxapa B OgHOM
13 NOMeLLLeHUN
TOProBOW 30HbI,

Bkntovenne 1Y 2-5
OtkntoyeHue cuctem MB2-1

coobLatoLLencs 3akpbiTve knanaHos KJ10IM 1
C aTpMyMOM, Ha
+0-M aTaxe
Bkntoyenne Y 2-7
BosHukHOBEHME

noxapa B OQHOM
13 MOMELLLEeHUN
BECTMOHOSIbHOM
rpynnbl

OTtkpbiTHe knanaHoB KOM v MNK
H.3. Ha aTaxe noxapa
OtkntoyeHue M2-13
3aKpbITE OrHE3aAEPKMBAIOLLIMX
KanaHoB H.0. Ha aTaxe noxapa

lMoxapoonacHas [Nepe4yeHb COBMECTHO
cuTyauus OEeNCTBYIOLLMX CUCTEM
Bkntovenue AV 1-1, 1-2
Bknioyenwue MA1-1, 1-3, 1-3a, 1-4,
1-4a, 1-5, 1-5a, 1-58
OTtkpbiTye knanaHoB KOM m MNK
Bo3HukHOBEHME
noxXapa B H.3. Ha aTaxe noxapa
Otkntoyenue M1-1, B1-1, 1-2
oTceKe «A»
3aKpbITe orHe3agepXmnBaroLLmnx
ONs XpaHeHus
i KIanaHoB H.O. Ha 3Taxke noxxapa
aBTomo6unen
OtknioyeHve ABO
Ha —2...-5-m
OTkpbITMe knanaHa MNE1-1 Ha
aTaxax
aTaxe noxapa
Bkntoyenune Y1-1, 1-2 B pexxume
BO3[YLLHOW 3aBeChl nepen
pamnamu
v 1-3, 1-4
nai-2, 1-5,1-5a,1-58,1-6, 1-6a,
Bo3HMKHOBEHNE 1-7, 1-7a,1-78, 1-8, 1-8a, 3-17
noxapa B OtkpbiTe knanaHos KOAM wn MNK
oTceke «b» H.3. Ha aTaxe noxapa
0N XpaHeHus Otkntoyenune M1-2,1-3; B1-3, 1-4
aBToMob6unen 3aKpbITVe OrHe3afepPXXMBaroLLMX
Ha —2...-5-Mm KranaHoB H.0. Ha aTaxke rnoxapa
aTaxax OtkntoyeHne ABO
OtkpbiTve knanaHa MNE1-2 Ha
aTaxe noxapa
ay 2-1
OtkpbiTve knanaHa KOM u Ha
Bo3HukHOBEHME aTaxe noxapa
noxapa B pamne BkntoyeHne Y1-1 B pexvme
Ne 3 nognopa B pamny
OtkpbiTre knanaHa MK H.3.
nognopa
oy 2-2
OTkpbITve knanaHa KOM Ha
Bo3HukHOBEHME 3Taxe rnoxapa
noxapa B pamne BknioyeHve Y1-2 B pexume
Ne 4 nogropa B pamny
OtkpbiTre knanaHa MK H.3.
nognopa
Bkntovenue AV 1-3, 1-4
Bkntoyenwue MA1-10, 1-10a, 1-9,
BO3HUKHOBGHME 2-4, 2-5, 1-5, 1-5a, 1-8, 3-15
—— OtkpbiTre knanaHos KOM n MNK
p H.3. Ha aTaxe noxapa
B 3J1EKTPOTEXHU-
OtkpbiTre knanaHa MK H.3.
YEeCKMX
I — MO1-5a Ha TexaTaxe MEe30HWH
e _2“4 | OTkniovenve M1-4.1-02, 1-4.2-02,
1-5-02, 1-6.1-02, B1-6.1-02, 1-5.1-
aTaxax

02, 1-5.2-02,
3aKpbITVe orHe3afepXmnBaroLLmx
KnanaHoB H.0. Ha aTaxe moxapa

Bo3HukHOBEHME
noxapa B 0QHOM
13 0OUCHBIX
NOMeLLIEHUI Ha
3-22-M aTaxax

Bknioyenne AV 3-1, 3-2, (B3-4
BKJIIOYAETCH NpU TemnepaType B
BeHTKamepe Y 6onbLue 50°C)
Bkntoyenue MA3-1, 3-2, 3-3, 3-4,
3-5, 3-6, 3-7, 3-8, 3-9, 3-10, 3-11,
3-12, 3-13, 3-14, 3-15, 3-16, 3-17
OtkpbiTe knanaHos KOM wn MNNK
H.3. Ha aTaxe noxapa
OtkpbiTve knanaHos MMIMK H.3.
MQa3-3, 3-12 Ha 2RG aTaxe,
MNO3-17 n B3-160 Ha 3-m aTaxe
Otkntoyenue M3-1, 3-2, MNB2-4,
B3-1, 3-2, 3-3, 3-11...3-90
3aKpbITe OrHe3afaepPX1BarLLMX
KnanaHoB H.0. Ha 3Taxe rnoxapa

BblchM OKTAGPbL/HOAGPb

Pwc. 3. CTPyRTyDHan CKEME CACTES
B THITALIA MORIMMHEOH Sa0TH

4 kpobnas
cmuaobama

mn

2 Me30HUH

'
]
_-_m
E: E
-8
g
—p: |k
-
L)
e P
g &
L :
il -
E 4
— -
K 2
-—{F =
B
o4
——®

=
!

= |

o

_._@ J:
&

=

a2

—-—a £
'

"I:II'I.I':I

OKTAGPbL/HOAGPb BblchM

65



[BEHTUNSALMNS

66

Bkntoyenve Y 4-1, 4-2, (B4-6
BKJIO4AETCA NpU TEMMepaType B
BeHTKamepe [1Y 6onblie 50°C)
Bkntoyenuve MNMA4-1, 4-2, 4-3, 4-4,
4-5, 4-6, 4-7, 4-8, 4-9, 4-10, 4-11,
4-12, 4-13, 4-14, 3-18 (npn noxape

I_ic;::m;HBoge:ga Ha 44-m 1 45-m aTaxax), 3-19
P A OTtkpbiTHe knanadHoB KOM m MNK
13 OHUCHbBIX

H.3. Ha aTaxe rnoxapa
OTkpbiTHe KnanaHos MK H.3.
MO4-9, 4-1, 4-2, 4-13, 4-14 Ha 46-m
ataxe, 3-18, 3-19 Ha 3-m ataxe
Otkntoderuve M4-1, 4-2, 4-3, 4-4,
4-5, B4-1, 4-2, 4-3, 4-4, 3-(88-180)
3aKpbITE OrHE3aAEPKMBAIOLLIMX
KranaHoB H.0. Ha aTaxe noxapa

Bkntoyenue MA5-1, 5-2, 5-3, 5-4,
5-5, 5-6, 5-7
Bo3HukHoBeHne | OTtkpbiTne knanaHos KOM w MIMK

noxapa B OfHOM H.3. Ha 9Taxe noxapa

13 NOMELLEHNI OtkntoveHue MNB5-1, 5-2,
UTHEC-LIEHTpa B5-1, 5-2

3aKpbITVe OrHe3afaepXmnBaroLLnX
KnanaHoB H.0. Ha 3Taxe rnoxapa

NOMELLEHNI Ha
23-45-m aTaxax

Bkntovenve Y 5-1 (BeHTUNATOp
B5-9 BkntovaeTca npu
TemnepaType B BeHTkamepe Y
6onbLue 50°C)
Bkntouenwue MNAs5-1, 5-2, 5-3, 5-4,
5-5, 5-6, 5-7
OtkpbiTre knanaHos KOM n MNNK
H.3. Ha aTaxKe noxapa
Otkntoyenwe MN5-3, 5-4, B5-1, 5-2,
5-3, 5-4, 5-5
3aKpbITe OrHe3agepX1BaroLLmnx
KnanaHoB H.0. Ha 3Taxe noxapa

Bo3HuWKHOBEHME
noxapa B 0gHOM
13 MOMELLIEHUN
Ha 47—-66-m
aTaxax

Mpy MPOEKTMPOBaHWV MPOTUBOALIMHON BEHTUNALMUM
HEKOTOPbIX BLICOTHBIX 34AHWIA CMeuManncTel oTaena
BeHTunsuum 3A0 «TOPMPOEKT» cTonkHynmcb ¢
npobnemamu, KOTOpble MONE3HO YYUTLIBATb BCEM
NPOEKTUPOBLLMKaM. Ha npumepe 72-3TaxHOro 3aaHus
«EBpasug» B MMIL, «Mocka-Cutu» paccMoTpum 3tu
nPo6AEMbI U NMYTU UX PELLEHMSI.

1. PazpaboTka CTPYKTYPHbIX CXEM CMCTEM AbIMOyaa-
JIeHNs M NOANOPA BO3AYyXa BbIMOMHAETCS TPAANLMOHHBIM
METOAOM U OCNOXHEHUI Yy NPOEKTUPOBLLMKOB HE BbI3bl-
BaeT. Ha puc. 1-3 npuBeeHbl CTPYKTYPHBIE CXEMbI CUC-
TEM NPOTVUBOALIMHON BEHTUAALMU. Ha3HaueHne 1 cocTaB
CUCTEM OMpeLEeNnseTcs, kak npasuno, B TY Ha NpoekTMpo-
BaHWE MPOTMBONOXAPHON 3awuTel. CTPYKTypHas cxema
B 3HAYMTENbHOM MEPE 3aBUCUT OT GYHKLMOHANLHOrO
Ha3HAYeHUs MOMELLEHUI 1 OeNeHus 30aHNS Ha NoXap-
Hble OTCEKM.

2. Pacyet crcTeM BbINOHAETCS NOXapHLIMY B 00bEME
npunoxenus k TY. B HacToswwee Bpems MeToauyeckne
[LOKYMEHTbI YCTapenm U He COOTBETCTBYIOT COBPEMEH-
HbIM TEXHONOrUSM. Yoanenue abima u3 nOMeLLEHnin cne-
umanuctsl OB cumTaloT No NnepuMETpy o4Yara BO3ropaHus,
cornacHo Mpunoxenunto H 8 CHul 2.04.05-91%, a noxap-
Hble — MO BENNYMHE KOHBEKTVMBHON COCTABASIOLLEN O4ara
noxapa. Pacxoxpenue coctasnset ao 30%, MeHbluee
3Ha4YeHne noayyat noxapHele. Mpy pacyete cucTem no
30HaM TaKXe eCTb PACXOXAEHNS, HO MEHBLLE.

3. MNprmeHeHMe 06LLMX MarucTpabHbIX BO34YXOBOAOB
CUCTEM BbITSXKHON BEHTUASLMM U AbIMOYAANEHUS BOLLIO

BblchM OKTAGPbL/HOAGPb

B Hallly XM3Hb M3 MPaKTVKM NPOEKTUPOBaHUS 3apybex-
HbIX CMEUManucToB. HOpMaTUBHBIMKA LOKYMEHTAMW HE
3aMpeLLaeTCs NPUMEHATb OOHU U T€ XE BO3AYXOBOAbI.
[py 3TOM 3KOHOMUTCS MECTO MOA LwaxTbl. OAHAKO HEfb-
39 3a0bIBaTh, YTO TPEOOBAHWS K BO34YXOBOAAM LOMXHbI
COOTBETCTBOBAaTb TPEOOBAHUSM K CMCTEMAM MPOTUBO-
ObIMHOW 3aLLUNTBI.

4. MpnMeHeHne 06LLMX MarncTpabHbIX BO34YX0BO-
0B MO3BONSIET UCMNOb30BATb BEHTUASTOPbI AbIMOYAA-
NleHus B KayecTBe pesepsa npu npesbiwenun MK CO
B NMOA3EMHbIX aBTOCTOSIHKAX. AHaNN3 TEXHONOMNYECKUX
MPOEKTOB MO aBTOCTOSHKAM BbICOTHbIX 34aHUMA MOKa-
3bIBAET, YTO HE WCKIII0YEHA 3ara30BaHHOCTb UX B Yachl
MUK, W PACYETHbIE CUCTEMbI HE CMPAaBATCA C TakuM
KONMYECTBOM YrapHoro rasda. Torga KpaTKOBPEMEHHOE
BKJIIOYEHWE CUCTEM ObIMOYLAANEHUS — BbIXOA, U3 Hepac-
YETHOW CUTYyaLuK.

5. BbinosiHeHue TpeboBaHMa No KOMMeHcaLun B Noj-
3EMHbIX aBTOCTOSIHKAaX yOansiemoro npu noxape AbiMa
OCYLLECTBASETCH AN C MOMOLLBID aBTOHOMHbIX LWIAXT C
€CTECTBEHHbLIM MPUTOKOM, WU C NMOMOLLbIO OTBETBEHNUI
0T 3260POB BO3/yXa HA NPUTOYHBIE YCTAHOBKM.

6. PacyeT cucteM AbiMOyAaNeHNs NpU UCMOMb30BaAHN
B @BTOCTOSIHKaX ABYXSIPYCHbIX CUCTEM MapKOBKW aBTO-
mobunein Tuna KLAUS pekomeHZyeTcs BbINOAHATL MO
MeToAy KOHBEKTMBHOW COCTaBASIOWEN Oyara moxapa,
paccMaTpvBasi BOSMOXHOCTb BO3rOpPaHus ABYX MallUWH
— HUXXHErO 1 BEPXHEr0 pyCcoB. MoxapHble He BO3paxaioT
MPOTUB TAaKOro MOAX0Aa, HO METOANKU HET.

7. B nog3emHbIX aBTOCTOSIHKAX Ha Bbe3ne B pamnbl
BMECTO TamOyp-LLNO30B MPUMEHSIIOTCS APEHYEpPHAs 1
BO34yLUHAs 3aBeca. Hamu Gbino npepsiokeHo BO3myLu-
HYI0 3aBECy NPUMEHNTb B ABYX BapMaHTax:

+ KaK BO3AYLUHYIO 3aBECY CO CTOPOHbI CTOSHKW Mpu
NoXape Ha aBTOCTOSIHKE;

+ KaK CMCTEMY MOAMNOPa BO34yxa B pamny npv noxape
B pamne.

8. [pMMEHeHVe 04HON CUCTEMBI MOAMNOPA B HECKOMBKO
TaMOyp-Lunio308. COrnacHo HOPMaTMBHBLIM TPEOOBAHKAM
aBTOHOMHbIMU CUCTEMaMM NOANOPA BO34yXa OCHALLAITCS
TOJIbKO MOXaPHbIE IUDTHI I NPUMBIKAIOLLME K HUM TamByp-
Wwio3bl. B 6nmxaiwmii TamOyp-LU03 OCYLLECTBAEHME
MOAMOPa BO3MOXHO BbINOAHWATL NEPETEKAHNEM U3 LLAXTbI
namdTa Yepes COOTBETCTBYIOWMIA MPOTMBOMOXAPHLIN
knanaH (HopManbHO 3aKPbIThIN) HA ATaXeE Noxapa.

9. 19 BLICOTHbIX 34aHWI NpeaycMaTpnBaeTcs Noanop
BO3[yXa Ha 3Taxe noxapa BO BCE X0Mbl npu nndTax ans
MEPEBO3KN MOXAPHbIX NOAPA3LENEHUA B HAL3EMHOW
yacTn 3gaHus. Moanop opraHu3yeTcs NepeTtokom u3
Wwaxt nndToB.

10. Bonpocbl BO3HMKAM MpW MPOEKTUPOBAHUU
BEHTUNALMU NoXapobe3onacHbix 30H. HopmaTueHbie
Tpe6oBaHMS Ha TaKOBbIE OTCYTCTBYKT. PasHble
CMEeunanmcTbl NPUHUMAIOT 3@ UCXOOHbIE AaHHble M 60
M%/4 — kak anga oducos, u 20 M3/4, Kak ONs NOMELLEHMI
C BpeMeHHbIM NpebbiBaHWeM Ntoaeit, 1 2 M%/y, Kak ans
yoexuw, MYC PO. B tepputopmanbHbix HopMax CaHKT-
Metepbypra TCH 31-332-2006 «Xunble 1 06LECTBEHHbIE
BbICOTHbIE 3[aHUs» TPEOOBAHWS OTPAXEHbI LOCTATOYHO
noapo6Ho.

11. TlpumMeHeHne OrHe3afepPXMBAIOLLUX HOPMASIbHO
OTKPbITLIX kKJlanaHoB 60/1bLwmnx paamepos, fo 2000x3000
MM, BbI3Bafo HEOOJbLLON NEPENONOX y pa3paboTynkos
knanaHoB. [0 MHEHWI0 MHOTMX CMELMAanUCTOB, MHOMO-
CEKLUMOHHbIE OTHe3aAepXuBalowWwme KnanaHa CuibHO
«LIYMST» B BO3AYLUHOM NOTOKE. [lnsi HUX TpebyeTcs ycu-
NeHne kopnyca, YTo6bl He MPOK30LLIO Nepekoca B Mpo-
Llecce MOHTaxa 1 akcnayataumm.

12. Mp1 NPOEKTUPOBAHNN BbITSXHBIX CUCTEM C €CTECT-
BEHHbIM MOBYXAEHNEM B XWUIbIX 30AHNAX MOXHO NpUMe-
HSATb HA OTBETBAEHMSX UV OTHE3aAEPXUBAIOLLME KNlanaHa,
WM TPagUUMOHHbIE BO3AyLUHbIE 3aTBOPLI. Mpu npume-
HEHUN KNanaHOB SKOHOMMWTCS OTHE3ALUMTHOE MOKPbITME,
MEHbLUE Pa3MEPbI LLAXT, MPOLLE W AELIEBSIE MOHTAX BO34Y-
x0B0Z0B. OQHAKO CTOMMOCTb KNanaHOB JOCTATO4HO BbICO-
ka. [lymaetcs, 4To LenecoobpasHo BbINONHATL SKOHOMIYE-
Ckoe 0O0CHOBAHWE MPUHATOrO PELLEHUSI.

13. [10 HacTOALLEr0 BPEMEHN HET PELLEHNS MO KOM-
NEHCUPYIOLLMM MEPaM B YacTu 06ecneyeHmns 3aaHHOro
nepenasga AaBfeHus Ha LBEPU B TamOyp-Lu/io3ax He
6onee 150 Ma. MpomblLLNeHHOro 060pPYAOBaHNS, UMELD-
wero ceptudukar PP, He Buinyckaetcs. KnanaHa nepe-
naga LaBeHVs He BbiNyCKAOTCS C MPELEnOM OrHECTOM-
koctu EI45, yto TpebyeTca ans neperopomok Tambyp-
WNo30B 1-11 kateropun. 34eCb 04EHb aKTyalbHO NPea-
TIOXEHVE MHOTMX BeyLLMX CeLManmcToB 06 USMEHeHNN
HanpaBieHNs1 OTKPbITUS ABEPE B MPOTUBOMOMOXHYIO
CTOPOHy. Toraa cpasy peLaeTcs 1 BONPOC C Nepenagom
LaBNeHns B TaMOyp-LU03€, U KOMMNEHCALMS YaaneHus
AbIMa 13 KOpuaopa.

14. YoaneHve rasos v Abima Nocje noxapa m3 nome-
LEeHVI, 3aluMLaeMblX aBTOMATUYECKMMU YCTAHOBKaMU
rasoBOro Wav MOPOLLUKOBOIO MOXAaPOTYLUEHUS, NpPeay-
CMaTpMBAETCS CUCTEMaMK C MEXaHW4eckum nobyxae-
HUEM U3 HUXHEW 1 BEPXHEN 30H MOMELLEHUN C KOMMEH-
cauueit yaansemoro 06bema rasoB U AbiMa NPUTOYHBIM
BO34yXOM. [1ns yoaneHus ra3os 1 gbiMa nocne AeNCTBNS
aBTOMATWNYECKMX YCTAHOBOK ra30BOr0 MW NOPOLLIKOBOrO
MOXapOoTyLIEHNS B COOTBETCTBUM C TY npegycmaTtpuea-
I0TCS CUCTEMbI OCHOBHON WAN @BapWNHOM BEHTUASLMM
U1 NepeaBuXHble (MOBUIbHBIE) YCTaHOBKY.

BbIBOAbI

HecmoTpsi Ha OrpoMHYI0 BaXHOCTb BONPOCOB 06ecne-
YeHust 6e30MacCHOCTM IOAEN B BbICOTHBIX 3aHUsIX, METO-
Anyeckue pa3paboTky NPOTUMBOALIMHOM 6e30MacHOCTH
OCTalTCS HA NPEXHEM YPOBHE.

MpakTuka nokasana, 4To Ans 06ECNEYEHNs BbICOKO-
ro YPOBHSI MOxapHoii 6e30MacHOCTY BbICOTHLIX 34aHWIA
LenecoobpasHo paspabaTbiBaTh CNELMAbHbIE TEXHUYE-
CKMe YCNOBUSi HA MPOEKTUPOBAHWE CUCTEM WX NMPOTUBO-
NOXapHOIA 3aLWThI, KOTOPblE MO3BONIAIOT YYECTb TEXHO-
NIOrNYECKME, aPXMTEKTYPHBLIE U ApYrue cneunduyeckmne
0C06EeHHOCTM 0ObeKTa.

[lna BbICOTHbIX 3[aHW Lenecoobpa3Ho BCe BOMPO-
Cbl NOXapHo 6e30MacHOCTM paccMaTpmBaTh B E4MHOM
KOMMJIEKCE: OPraHM3aLMOHHO-TEXHUYECKME MEPONPUS-
TUSI, KOHCTPYKTUBHBIE N aPXUTEKTYPHbIE MEPbI, MPOTUBO-
AbIMHasl BEHTUNALMS, NPOTUBONOXAPHLIA BOAOMNPOBOA,
CUrHanM3aums, OnoBeLLEHME, YNPaBIEHNE U T.A.
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Onbra Jonrotuesa

pagocTpouTenbHbIi kogekc PO (cT.
48.1), FOCT P 22.1.12-2005, MI'CH
4.19-2005 n uHble peicTeyloWME
HOPMAaTMBHbLIE [OKYMEHTbl He Knac-
CUDUUMPYIOT YHUKANbHbIE 0ObEKTHI

T
~ N0 CTeneHn n cocCTtaBy 3auUlALLEHHOCTU, B TOM 4ucne

aHTUTEPPOPUCTUYECKOW (AT3), M OCHALLEHHOCTU CTPYK-
TYPVUPOBAHHON CUCTEMOW MOHUTOPUHIA WMHXEHEPHbIX
cuctem (CMIC) B 3aBUCUMMOCTM OT CIOXHOCTM 00bEKTA.
Kpome TOoro, 0TCYTCTBYIOT YTBEPXAEHHLIE B YCTAHOB-
NIEHHOM MOPSAKE HOPMaTUBHLIE TPEOOBaHUS N0 06BLEMY
1 cocTaBy AokymeHTauum no pasgenam CMUC, AT3 u
KB (komnnekcHo 6e30MacHOCTY) Ha NOArOTOBUTENb-
HbIX 3Tanax W NPy MPOEKTUPOBAHMM (MCXOLHO-pa3pe-
WNTENbHAs AOKYMEHTALMS, KOHLENLUMS, NPoekT, pabo-
4as AOKyMeHTaLuns).

He yTBEPXAEHbI B YCTAHOBMEHHOM MOPSAKE HOpMa-

TUBHbIE TpeéoBaHMg' k 06bEMY 1 COCTaBy CrieLmabHbIX

TexHu4eckux ycnosuin (CTY) Ha ocHalieHue 06bekToB
CMUC v cpeacTsamu AT3 u Kb.

B nocraHoBneHusix Fpasutensctea PO ot 16.02.2008
Ne 87 n Mpaeutenscraa Mocksbl 0T 06.05.2008 Ne 375-[1M
yKa3aHHble BOMPOCH-0TPaXEHUs HE HALLY,

Bo ucnonHeHve -ynoMsHyTOro-BelLtie MoCTaHOBNEHNS
MpaeuTensctBa PP B MHC.Poccuu Bepetcs paspaboTka
4aCTW HOPMATMBHbLIX [OKYMEHTOB, HO-HA HAGTOSALLMIA
MOMEHT He 3aBepLLEHa.
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[le-tope BBeOEHbI HOPMaTUBHbLIE JOKYMEHThI O paspa-
60TKE MOHUTOPUHIA U 3alLWTLI, 8 Ae-DaKTO NONHOCThIO
OTCYTCTBYET MEXaHWU3M UX MPUMEHEHUSI.

Takoe NonoxeHve Aen ¢ HopMaTUBHbIMU TPeBGOBaHNS -
MU CO3Aa€eT HeMoHUMaHVe 3aa4 MPOEKTUPOBLLMKaMI 1
3aKa34yukamu NP1 COCTaBIEHUN TEXHUYECKUX 3afaHuii 1
COOCTBEHHO Pa3aenoB.

Kpome Toro, He peLLeH BoNpoc 0 pacLieHKax Ha BbIno-
HEHWE NPOEKTHbIX paboT Mo cnewyanbHbIM pasaenam, YTo

HE NO3BOJISET 06BLEKTUBHO OLLEHUTH TpeGyeMble 3aTpathbl -

13 ropoackoro 6oaxeTa.

Cuctema nepepadn AaHHbIX B EAvHYIO AeXypHO-aumc-
neryepckyio cryx6y MHC Mockas (EAAC), aBnsiowyiocs
BEPXHUM ypoBHeM CMIC nokasnbHbIX 0GLEKTOB, HAXOAUTCS
B cTaauu 3Kcnepm'ng|eHTa;1bH017| 3Kcnayataumm ceti nepe-
Ja4n [N eONHCTBEHHOTO PYHKLIMOHMPYIOLLIErO Ha TeppU-
TOpUM roposa obbekTa B LLAM MYC no ropogy Mockse.

B CBA3N C OTCYTCTBMEM KpUTEPUEB OLEHKA PaccMo-
TpeHWe cheLmanbHbix pasdenos CMUC, AT3 u KB no
COCTaBY U COAEPXaHUIO np'g)e_lgTHoﬁ JOKYMeHTaLUK npe-

BPALLAETCS B CMIOP ABTOPUTETOB Ha «ILIANSIMMHCKMX> NPpa-

BaX: 4eli roNoC rpomye, TOT 1 Mpas.

HecMoTpsHa BCE Cka3aHHOE BhILLE, C@,uye‘r'omemfb,

470 paboTa B HanpasfeHUN o_ée;':__[réueﬁ’wﬁ- 6esonacHoi
aKcnnyaTaLuy, 'npep,OTBp;a;_ﬂél-Mﬁ,- paHHero oBHapyxe-
HUS 1 IUKBUAALMN YPesBblyaiiHbx cuTyaumii (YC) Ha
06beKTax MOCKOBCKOrO CTPOUTENLCTBA KpaliHe BaxHa,

Texkct ONIbFA OONTOWEBA, rocyfapCTBeHHbIA 3KCNEPT — UHXEHep YNpaBneHWs NMPOM3BOACTBEHHbBIX 3AAHNI
«Mocrocakcneprtunga»

0C0BOEHHO B HACTOsILLEe BPEMS, KOra CTPOUTENLCTBO B
ropofe NpuHANo cTonb rnobansHble MacluTabel, a 34a-
HUSi CTAHOBSITCS BCE BhILLE U C/IOXHEE.

Bbixoa, 13 NONOXEHNS MPY OTCYTCTBUM pa3paboTaHHOM
U YTBEPXAEHHON B YCTaHOBNIEHHOM MOPSLKE HOPMA-
TVBHO Gasbl Kaxaas opraHu3auust (MPOEKTUPOBLLMKMY,
3aKa34uMKM) BbIHYXEHA MCKATb CaMOCTOSITENBHO.

B nocnenHee Bpemsi akTMBHO BELETCH MOMCK KOM-
MNEKCHOr0 MOAX0AA K PELLEeHMo Npobaembl, B KOTOPOM
NpMHUMAET yyacTue n MocrocakcnepTusa, pacnonaraio-
Las BO3MOXHOCTbIO MPOBEAEHUS aHAnM3a BCEro KOM-
nnekca npobnem, cesi3aHHbIX ¢ 06ecneyeHnem Gesonac-
HO aKcnayaTaumm oObEKTOB.

XoTenocb 6bl 0CTAHOBUTLCS Ha HECKOMbKMX OCHOBOMO-
naralolwmx MOMEHTaXx, ONPeaensiowmx KOMMIEKCHOCTb
nopxopaa kK npobneme.

Mpw aHann3e npegnonaraemMsix cueHapues YC Ha 06b-
eKTax paccMaTpuBaAlOTCS YETLIPE Yrpo3bl: NPUPOAHas,
TEXHOTEHHAs!, KPUMUHABHAS U TEPPOPUCTUYECKAS.

Mo cyTu, Npu Hannuun pexuma GuUaLTPaLUM NPonycka
Ha 00bekT, OCYLLECTBASIEMOrO NPU MOMOLM CUCTEM
6e30nacHOCTU (I0CTYNa, BUAEOHAB 0 AEHNS, OXPAHHOM
CUrHan“3aumu, KOHTPONS NPOHOCMMOrO Y MPOBO3VMMOTO
UMYyLLECTBA W T.M.), TpeboBaHMs no obecneyeHnto bes-
OMacHOI aKkcnnyaTauuu NpenbsBAsioTCs K CUCTEMaM
MHXeHepHOro obecneyeHns. TO NPOUCXOLMT NOTOMY,
4TO BTOPWMYHON Yrpo30M (pe3ynbTaT NPOHUKHOBEHUS
Ha 00bEKT KPUMUHASBHBIX 3IEMEHTOB 1 TEPPOPUCTOB)
CTaHOBWTCS BO3HWKHOBEHME W PA3BUTUE YrpO3 TEXHO-
FEHHOr0 XapakTepa: Noxap, HapylleHUe MHXEHEPHbIX
KOMMYHUKaLWiA, BnekyLye 3a coboii yrposy Lns K13HK
NIOAEN 1 yTpaThl MaTEPUANLHOrO UMYLLECTBA.

COOTBETCTBEHHO, MOXHO CLAENaTh TakoW BbIBOA;

+ BO-NepBbIX, chlepyeT obecneynBaTb HaLEeXHOCTb
VHXEHEPHbIX CUCTEM 00BEKTA W UX 3ALLUMLLEHHOCTb, B TOM
YNCNE MHXEHEPHBIX KOMMYHUKALMIA, OT NOCAraTenbcTs
KPYMUHANBHBIX 3NIEMEHTOB U TEPPOPUCTOB;

* BO-BTOPbIX, MeponpusiTus no o6ecrneyeHunio 6e3omnacHom
aKcrnyaraumm 1 3amieHHoCT obbekTa npy HYC [onxXHbI
NPeLycMaTpuBaTLCs B TEXHUYECKMX PELUEHWSIX OCHOBHbIX
VHXEHEPHBIX PA3AEN0B NPOEKTHOW OKYMEHTALWN.

PaccMOTpeHMe NHXEHEPHBIX Pa3Aenos, BKOYas KOH-
CTPYKTUBHbIE PELLEHNS MPOEKTA, C TOUKM 3PEHNS TEXHUKM
BbINOJIHEHUS CUCTEM NPOMU3BOLUTCS HEMOCPEACTBEHHO B
Kaxzom pasgene.

B3anmocBssian, o6ecneunBaioLe COBMECTHYIO paboTy
B LUTATHOM pexume akcnnyatauuu u npu YC, uHTte-
rpaumio CUCTeM ChnegyeT paccMmatpuBatb KOMMAEKCHO,
yunThIBasH Cneunduky ynpaBneHns NHXEHEPHBIMU CUC-
Temamu, 06MeH MHbOPMaLMKN MexXy CUCTEMaMU aBTO-
maTtm3auuy, LMcneTyepu3aumm n «cnyxebHbIMU» CUC-
Temamm 06HapyXeHus, NPeAOTBPALLEHNS U IUKBULALNN
YC B pamkax efyHON cucTEMBI ynpasneHns 06bekTom. K
«CNyXebHbIM» OTHOCATCS CMCTEMBbI, 06ecneyvBatoLLme
HeJonyLeHne NOCTOPOHHMX MWL, (HapyLnTenen n Tep-
popucToB) Ha 00BLEKT, a Takxe BuaeoHabnoaeHus (CBH),
onoBeLLeHus 1 ynpaenexns asakyauueii npn YC (COYI).
MoxHO npogonxaTb 3TOT CMUCOK A1 KaXA0ro KOHKPeT-
HOro 06bEKTA C Y4ETOM €ro cneumnduki.

Mpu o6ecneyeHn HaAEXHOCTU paboTbl CUCTEM WHXe-

m coopyxeHum TAY r. MocKkBbl

HepHoro obecneyeHnss 0coboe BHUMaHMe cnemyeT yaoe-
NSTb NOAAEPXAHWI0 TEMMNEPATYPHBLIX PEXUMOB B TEXHU-
YeCKMX MOMeLLEHNsX, HeobxoaumbIx ans GesonacHom
paboTbl 060pYyLOBaHMS M annapaTypsl aBTOMAaTM3aLum
1 ynpaeneHus npu noxape. Ecnu Temnepatypa Bo3ayxa
nogHumaetcs Boiwe 40-45°C, aTo NpuBOAMT K OTKa3y
annapartypsl aBTOMaTU3auuyM U YNpaBieHUs 31eKTpo-
NPUBOAAMW YCTPOICTB, 00eCneynBaloLwmX AMKBUOALMIO
noxapa (CucTembl Nognopa Bo3ayxa B Tambypbl, LWaxThl
MGTOB 1 NECTHULBI, AbMoyaaneHune, cuctemsl AMT un
MNB, AMNC, cpencTsa aBTOMATM3aLMN 1 yNpaBieHust 06b-
eKToM). TexHM4eckoe peLleHne NoMumo Bhibopa COOT-
BETCTBYIOLLErO 000PYLOBaHWS 1 KabenbHON NpoayKLmMm
06ecrneynBaeTcs KOMMIEKCOM MEPONPUATUIA MO KOH-
CTPYKTVMBHOWM HafEXHOCTW 3[aHus 1 TpeboBaHUSMU K
NPOTVUBOMOXAPHON 3aLUMTE KOHCTPYKLMIA, UX TENONPO-
BOJIHOCTW 1 OFHECTOMKOCTMW.

CucTemMbl 06HapyxeHus YC, Bknouas AMNC, AOMXHbI
SBNSTbCS MEPBUYHLIM 3BEHOM MOYYeHUs MHbOpPMaLMK
st GOPMMPOBAHIS aNropuTMa Nepexofa CUCTEMBI yrpaB-
NEHVs 30aHNEM B PEXMM CHa4Yana TPeBoru, a nocne nony-
YeHVs NoATBEPXAEHNS HacTynneHus YC — ype3BblyaliHbIiA.

AHanuaunpys ckasaHHOE BbiLLE, MOXHO CLLENAThb BLIBOA,
4YTO B NPOLLECCE NPOEKTUPOBaHNS 06bEKTA 1 B HOPMATUB-
HO YTBEPXAEHHOM COCTaBe MPOEKTHOW LOKYMEHTaLMK
HE HaLLMO OTPaXeHwe CneayioLLee:

Mpn aHanus3e npepgnonaraemMbix cueHapues 4YC

Ha 06beKTax paccMaTpUBalOTCs YEeTbIpe YFPo3bl:
npupoaHas, TeXHoreHHasi, KpPUMUHanbHas

N TeppopucTu4eckas

+ CTaausi KOHUEMUMM WHXEHepHOoro obecneyeHns 1
ynpaeneHns 06beKTOM, KOTOpasi N03BoNMIa Obl HA paHHe
CTaguy OCMBICIUTb CTPYKTYPY YrpaBfieHnst 06beKTOM 1
B3aMMO/IENCTBIE UHKEHEPHBIX U «CIYXEOHbIX» CUCTEM;

+ pasgen «CucteMa ynpasieHus 3aaHnem», 6e3 KoTo-
poro HEBO3MOXHO, Kak MoKa3blBaeT MpakTika, onepa-
TVWBHO B PaMKax BbIMOSHEHUS CTAAMMN «POEKT» B CXaTble
CPOKM NpopaboTaTh NOAXOA K OpraHu3auun anroputMa
ynpaBieHust 06beKToM 1 06ecneynTb CTPYKTYPHOE B3au-
MOLENCTBME CUCTEM aBTOMaTU3aLuWK, OMCheTYepusa-
umu, AMNC n «cnyxebHbix» cucTeM 0ObekTa.

HeBO3MOXHOCTb cOOpaTh BOEAMHO OCHOBHbIE MPWH-
uMnuanbHble pelleHns ans o6ecrneyeHns KOMMIEeKCHO-
CTM YHKUMOHMPOBaHNS 06bekTa, a CnefoBaTesbHo, 1
OCMBICTIUTb WX, YTO NPVUBOAMT K Nepefenkam (B 60MbLLNH-
CTBE C/y4aeB 3HAYNTESNbHLIM) B MPOLLECCE NMPOXOXAEHNS
NPOEKTHOI AOKYMEHTaLMM CHayana Ha CTaum paccMoT-
peHusi Ha HTC MKA, a 3atem B MI'3.

MocneaHwii rof B ropoae BeAETCS NoaeMuka no Bornpo-
cy onpeneneHus TpeboBaHuii kK COCTaBy, NOPAAKY W CTa-
AUIAHOCTY pa3paboTku, COrNacoBaHMIO U YTBEPXAEHUIO
cneumanbHbiX TexHudeckux ycnosuit AT3 u Kb, CMUC u
COOCTBEHHO COOTBETCTBYIOLLMX CrELMaNbHbIX Pa3aenosB.

Mpu3blBalo 3aMHTEPECOBAHHBIE CTOPOHbLI K KOHCTPYK-
TUBHOMY AMAnory A1 COBMECTHOIrO CKOPEMLLEro pelue-
HUS NPOBNEMBI.

Yem GbicTpee Mbl Haingem obLmii 93bik, Tem 6esonac-
HEE 1 Kpallle CTaHeT Halla nobrmas cTonmua. M
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MoprotoBuTenbHble, 06LLECTPOUTESNbHbIE, 3eMIIiHble, 6ETOHHbIe PpaboTbl — BCe 3TO
MMeeT CBOK O4epefHOCTb, OnpeaesieHHYH CyLeCTBYHOLWMMM HOpMaTUBaMMm.

Banepuin TennyeHko,
n0.T.H., akagemnk PAACH,
pektop MI'CY

NMPOAOJIXXEHUE.
Havano umkna craten
cM.: TenmyveHko B.
TexHonornyeckune
0CO6EHHOCTW BO3BEAEHNSA
BbICOTHbIX 3aaHWiA /

B. Tenu4eHko, E. Kopornb,
M. Karan, C. Komuccapos,
C. ApyTioHoB // BbicoTHbIe
3gaHus. 2008. Ne 2.

C. 104-109

NOoAroTOBKA U COCTAB CTPOUTEJIbHO-
TEXHOJIOrT'MYECKOWN BOKYMEHTALUU

CyliecTByOWMNA ONbIT MPOEKTUPOBAHUS U CTPOU-
TenbcTBa 3aaHuii Boicoton go 100-120 m (30-40 aTta-
Xeit), npnobpeTeHHbIn B 1970-1980-x ropax, no3sonseT
UCKJIIOYNTb MX M3 PacCMOTPEHWs! U NpoaHann3npoBaTh
CUTyaLMIO, XapaKkTepHYIo A5 NPOEKTUPOBAHNS U CTPOM-
TeNbCcTBA 0O0bEKTOB, OTHOCSLLMXCSA K 1-11 1 2-1 kKaTeropum
CNOXHOCTY.

CocTaB CTPOUTENBHO-TEXHONOMMYECKON AOKYMEHTa-
LMK Ha 00bEKTI TaKMX KaTeropuid AOSIKEH BKIOYAT:

* MPOEKT opraHM3auumn CTPOMTENLCTBA HA NOATOTOBM-
TENbHbIN NEPUOS;

* MPOEKT OpraHM3auum CTPOWUTeNbCTBa HA OCHOBHOM
nepvoga,;

* MPOEKT NPOU3BOACTBA PabOT Ha NOArOTOBUTESbHbIN
nepuoa, B LesioM Ha 06bekT;

* NPOEeKT NPoM3BoACTBA PabOT Ha OCHOBHOI Nepuos, B
LiesIoM Ha 00BbEKT;

* npoekTbl Npon3soacTea paboT (MMNP) no oTaenbHbIM
BMAAM, a IMEHHO:

- MNP no BOAONOHUXEHMIO U OTBOAY aTMOCGhEPHON
Bnaru;
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- MNP Ha npoknaaky BPEMEHHbIX Jopor (npu cTpou-
TeNbCTBE KOMM/eKca 34aHui);

— NPOEKT NPOM3BOLCTBA rE0AE3MYECKUX PaboT;

- MNP Ha pa3bopky (nepemeLLieHne) CyLLECTBYIOLMX
3[aHui;

- MNP Ha yCcTPOWCTBO BPEMEHHOr0 OrpaxaeHus
CTPOWTENBHOM NNOLALKK;

- MNP Ha MOHTaX OXPaHHOM CUCTEMbI CTPOUTENLHOM
nnoLanKu;

- MNP Ha npoknaaky HapyxHbIX ceTeit BOOAOCHabXe-
HUS;

- MNP Ha npoknaaKy HapyXHbIX CETEN Tenn0CHabXeHUs;

- MNP Ha npoknaaKy HapyXHbIX CETEN BOAOOTBEAEHNS;

- MNP Ha npoknagky HapyXHoi TenedoHHO CeTH;

- MNP Ha npoknazky Hapy>XHbIX OXPaHHbIX CETEN;

- MNP Ha npoknagky HapyXHbIX ceTei anekTpocHab-
XEHNS;

- MNP Ha yCTPONCTBO M AEMOHTaX OrpaxAeHuns KoT-
NOBaHa;

- MNP no ycuneHnio 0CHOBaHUS (Mpv HaNNYUM AaHHOTo
Bu1aa pabor);

— NMPOEeKT NPOW3BOACTBA 3eMAsHbLIX paboT (BKOYas
00paTHyo 3achINKy KOTIOBaHa);

TekctT BAJTEPUA TENWYEHKO, ENEHA KOPONb, MABENN KATAH, CEPTEW KOMWCCAPOB, CEPFE/N APYTIOHOB

- MNP cBaitHbIXx paboT (Npy YCTPOWUCTBE CBAWHbIX U
CBaNHO-MAUTHbIX GYHAAMEHTOB);

- MNP Ha 6eToHMpOBaHVe GYHAAMEHTHOW NANTHI (NpK
YCTPOMCTBE MAUTHBIX U CBAWHO-NAUTHBLIX GYHAAMEHTOB);

- MNP no Bo3BeAEeHMNIO NOA3EMHOW YaCTN 34aHUS;

— NPOEKT NPOV3BOACTBA MMAPOU30NSALMOHHLIX PaboT;

- MNP Ha MOHTax CTPOUTENBHOrO NOABEMHO-TPAHC-
MOPTHOro 060pPYL0BaHNS;

- IMNP Ha BO3BEAEHNE HECYLLMX KOHCTPYKLMIA HAA3eM-
HOW YacTV 30.aHUS;

— MNP Ha yCTPONCTBO OrpaxaatoLyx KOHCTPYKLWIA;

- MNP Ha MOHTaX 1 AEMOHTaX CTPOUTENBHbIX IECOB

(B Cnyyasx NPUMEHEHNS CTPOUTENbHbIX TECOBY);

— MNP Ha MOHTaX KOHCTPYKLMIA OCTEKIEHUS;

- MNP Ha MOoHTaX NNPTOB;

— MNP Ha MOHTaX BHYTPEHHUX CUCTEM OTOMNEHMS;

— MNP Ha MOHTaX BHYTPEHHUX CUCTEM BOIOCHADXEHNS;

— MNP Ha MOHTaX BHYTPEHHNX CUCTEM BOAOOTBELAEHNS;

— MNP Ha MOHTaX BHYTPEHHUX CUCTEM BEHTUASLNN;

- MNP Ha MOHTaX BHYTPEHHUX CUCTEM KOHAMLMOHU-
pOBaHus;

- MNP Ha MOHTax BHYTPEHHWX CUCTEM MOXaPHOro
BOLOCHAOXEHWS;

— MNP Ha MOHTAX BHYTPEHHUX CETEI 3NEKTPOCHABKEHNS;

- MNP Ha MOHTaX BHYTPEHHUX CUCTEM MOXAPHOW
6e30MacHoOCTH;

— MNP Ha MOHTaX BHYTPEHHUX CUCTEM PALAMOBELLAHUS;

- MNP Ha MOHTaX BHYTPEHHUX CUCTEM TENEKOMMYHU-
Kauui;

— MNP Ha MOHTaX BHYTPEHHUX CUCTEM MOHUTOPUHTa;

- NPOEKT NPOV3BOACTBA OTAENO0YHbIX PaboT;

- MMP Ha MOHTaxX KOHCTPYKLUMIA BEPTONETHON Nno-
Laakm,

— MNP Ha ycTPONCTBO NOCTOSHHBIX LOPOT;

- MNP Ha ycTpOCTBO NMBHEBOI KaHaNM3aLUum;

- MNP Ha ycTPOWCTBO HA3e€MHbIX MOCA[OYHbIX
BEPTONETHBIX MIOLLAA0K;

- MNP no 6naroycTpoincTBy TEPPUTOPUIA;

* KOMMNEKTLI MPOEKTOB NPOW3BOACTBA paboT no BO3-
BELIEHMI0 COMYTCTBYIOLLMX 0OBEKTOB (ECNM TAKOBbIE Npe-
LYCMOTPEHBI MPOEKTHBIMMW PELLEHUSIMMU).

K pa3paboTke npOEKTOB opraHu3aLuy CTPOUTENLCTBA
(MOC) npucTynaloT Ha CTaaMM TEXHWMKO-3KOHOMMYECKOrO
o6ocHoBaHus (TS0), 0OCHOBLIBasCh HAa MaTepuanax ackus-
HOro npoekTa. MPoeKkT1pOBaHNe OCYLLECTBASIET BeayLas
NPOEKTHas OpraHn3auus nnbo cneLmann3vpoBaHHas opra-
HK3aLMs, CepTUPMLMPOBaHHbIE Ha NpaBo pa3paboTku MOC
[LJ191 BLICOTHBIX 0OLEKTOB (1-14 11 2-4 KaTeropum CNOXHOCTK).
CocTaB npoekTa OpraHM3auum CTPOUTENbCTBA PernamMeH-
Tnpyetcs TpebosaHmsmm CHulM 12-01-2004.

Ha ctagmu TexHUKO-3KOHOMMYeckoro o60CHOBaHMS
(T30) paspabaTbiBatoTcs:

+ 06LLMe NoNoxeHMs, 060CHOBLIBAIOLLVE BOSMOXHOCTb
BO3BEEHNS 00BEKTA;

* KOMMEKCHBINA YKPYMHEHHBIA CETEBOW UMW NIMHENHBIN
rpaduvk Ha BO3BEAEHWE KOMMNEKCA;

* NPUHLMNWANbHLIE OPraHU3aLMOHHO-TEXHONOMMYe-
CKVE CXEMbl BO3BELEHUS;

* NepeyeHb CYLLECTBYIOLLErO 060pyL0BaHMUS Aas NPO-
n3BoacTea pabor;

+ 060CHOBaHME HeOBX0AMMOCTH Pa3paboTKn HECTaH-
[apTHOro 060pyLOBaHUS U HOBBIX CMOCO60B NPOM3BOA-
cTBa pabor.

B panbHeiiwem, B nepuos pa3paboTku apxUTeKTypHO-
CTPOWTENBHOM 4acT NpoekTa HE0OX0AMMO COrnacoBbI-
BaTb NPUHUMaeMble 06bEMHO-MNAHUPOBOYHbIE U KOHCT-
PYKTWBHbIE peLleHusi ¢ TpeboBaHMsIMU OpraHM3auumn 1
TEXHONOT MW CTPOUTENBHOMO NPOVN3BOACTBRA.

BaxHenwwne pasgensl MOC Ha OCHOBHOM Nepuog,
CTPOUTENLHO-MOHTAXHbIX PaboT HE W3MEHUNUCHb, W
NPOEKT BKIIOYAET:

+ 06LLMe NONOXEHNS, 000CHOBbIBAIOLLLME BO3MOXHOCTb
BO3BEAEHNS 00BEKTA;

+ MeponpusTUs No oBecneyeHunio B NPoLLECCE CTPOU-
TeNbCTBa MPOYHOCTW U YCTOMYMBOCTW BO3BOLMMbIX U
CYLLECTBYIOLLMX 30aHUI U COOPYXEHNIA;

* KOMMNEKCHBIA YKPYMHEHHBIA CeTeBON rpaduk nim
KaneHaapHbIA NnaH;

* OPraHN3aLOHHO-TEXHONOMMYECKIE CXEMbI BO3BEE-
HUA 00beKTa;

+ CTPOUTENbHbIE FEHEpasibHble MfaHbl HA OCHOBHOM
nepuos, CTPOUTENLCTBA, a Takxe, Npu HeoBXoaMMOCTH,
CUTYaLMOHHbIN NNaH CTPOUTENbCTBA;

+ BeAOMOCTM 06bemoB paboT 1 NoTpebHOCTU B MaTe-
puanax; rpaduk noTpebHOCTU B pabounx kagpax;

* PELLEHMS MO OXPaHe TPYAQ, 3KONOrMYECKON M NOXAPHOM
6€30MacHOCTH, @ TaKXE N0 OPraHW3aLyy yrpaseHus;

* yKasaHusi 0 NOPSIAKE MOCTPOEHMS FEOAE3UNHECKON
pa3bMBOYHOI OCHOBbLI 1S CTPOUTENLCTBA U OpraHM3a-
LMK MOCTOSIHHO AEMCTBYIOLLEV Fe0AEe3UYECKON MPYNMbl;

* nporpaMmmbl HEOOXOAMMbBIX UCCNENOBaHUN, UCMbI-
TaHW 1 PEXUMHbLIX HabBMIOAEHWIA, BKNOYAs OpraHu3a-
LMIO CTaHLWMIA, NONNIOHOB, U3MEPUTENbHBIX MOCTOB (A9
CNIOXHbIX U YHUKANbHbIX 0ObLEKTOB, KOUMMW SBNSIOTCS
BbICOTHbIE 3[JaHUSI U KOMMNEKCHI);

* nepeyeHb paboT 1 KOHCTPYKLMIA, NoKa3aTenm KayecT-
Ba KOTOPbIX BNMSIOT Ha 6e30MacHOCTb 06bEKTA U B NPO-
Liecce CTpOMTENbCTBA NOANEXAT OLEHKE COOTBETCTBUS
TpeboBaHMSIM HOPMATMBHBIX [JOKYMEHTOB 1 CTaHLAPTOB,
SBNSIOLLMXCS Aoka3aTeNbHo 6a3oii cobnioaeHns Tpedo-
BaHWI TEXHNYECKUX PETNAMEHTOB;

* PELLeHNs No OopraHW3auuu TpaHcnopTa, BOJoCcHab-
XEHWS, KaHanu3auum, aHeprocHabxXeHus, CBs3uW, peLue-
HUS MO BO3BEAEHMIO KOHCTPYKLMIA, OCYLLECTBAEHUIO
CTPOWTENBLCTBA B CNIOXHBIX NPUPOAHO-KMMATUYECKMX, @
TaKXe CTECHEHHbIX YCIOBHUSIX;

* MEPONPUSTUS N0 BPEMEHHOMY OTrPaHUYEHUIO ABUXE-
HWSt TPAHCNOPTA, U3MEHEHMIO MAPLLPYTOB TPAHCNOPTa;

* MOpsZOK U YCNOBWS MCMOMb30BaHWS W BOCCTAHOB-
NEHNS| TEPPUTOPUIA, PACMONIOKEHHBIX BHE 3EMENbHOIO
yyacTtka, NPUHAANEeXaLlero 3aCTPOMLLMKY (3aKasuuky);

+ paboumne YepTexw crneuman3npoBaHHoro 06opyao-
BaHWS 1 OCHACTKM, TEXHONOMMYECKME KapThl UX UCMOfb-
30BaHWS;

* NMOSICHUTENbHYIO 3anKCKy.

MpoekT npou3soacTsa paboT SBNSETCS AanbHenLIei
JeTanvaaumeli opraH13aLoHHO-TEXHONOMMYECKUX PeELLe-
HWiA, paspaboTanHbix B MOC. McxopHbIMU MaTepranamm
ans paspabotku MNP senstoTcs pabounii npoekT, MOC.

[HeiicTaytowwin B HacToswwee Bpems CHull 12-01-2004

Enena Kopone, A.T.H.,
Yy1eH-KOPPECMNOHAEHT
PAACH
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MaBen KaraH, K.T.H.,
noueHT MI'CY
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Ceprevi Komnccapos,
K.T.H., goueHt MI'CY

Ceprevi ApyTIOHOB,
K.T.H., goueHt MIFCY

(83ameH CHwuIM 3.01.01-85*) He npeaycmaTtpmBaeT pas-
paboTKy NPOEKTOB NpPoM3BOACTBA paboT, B CUNy Yero
ccoinka Ha Hero B MAC 12-23-2006 HekoppekTHa.

OpnHaKo yuMThIBasi CNOXHOCTb U YHUKANIBHOCTb 0OLEKTOB
BbICOTHOrO CTPOMTENbCTBA, HEOOXOAMMOCTb pa3paboTku
MNP kak B LenOM Ha 06bEKT, Tak 1 Ha BO3BEAEHUE OTAEb-
HbIX Ero Y3/I0B 1 Ha BbINONHEHWE OTAENbHbIX BULOB paboT
ouesnaHa. TpaHchopmupys nonoxenns CHull 3.01.01-85*
«OpraHn3aums CTpOMTENbLHOrO MPOU3BOACTBA» NPUMEHU-
TENbHO K BICOTHLIM 3[1aHMSIM, MOXHO yka3aTb, 4To MNP Ha
CTPOUTENBCTBO BLICOTHOIO 3L4aHNS W KOMMNAEKCA JOMKEH
COCTaBNATLCS NOAPSOHON OpraHu3aumnen, ocyLwecTBasIo-
e CTPOUTENbCTBO, AN CNELMANM3MPOBAHHON MPOEKT-
HOW OpraHv3aumei Npu HannamMm cepTudukata COOTBETCT-
BMS, JOMYyCKa HAa NPOEKTMPOBaHWe MHcnekumm rocyaapeT-
BEHHOr0 apXMTEKTYPHO-CTPOUTENBHOMO Haa3opa (MFACH)
1 B Ja/bHELLEM COrNacOBbLIBAETCS C 3aKa34MKOM.

MpoekT nponssoacTea paboT Ha 06bEKT pa3pabdartbi-
BAETCS OTAENbHO HA NOArOTOBWUTENbHBLIA U OCHOBHOM
nepuoabl CTPOUTENLCTBA.

CocTaB npoekTa Npou3BoacTBa PaboT Ha OCHOBHOW
nepuog CTPOUTENbCTBA:

* KaneHAapHbIi NNaH Npou3BoAcTBa paboT (Kommnekc-
HbIl CETEBOW rpadwk);

* CTPOWTENbHBIE FEeHEPANbHbIE MAAHbI A NOATOTOBM-
TENbHOrO M OCHOBHOIO NEPMOAOB CTPOUTENBCTBA;

* rpacduku NnoTpebHOCTH B MaTepuanax;

* rpaduk notpebHOCTU B paboumx Kagpax U OCHOBHbIX
CTPOMTENbHBIX MALLIMHAX;

* TEXHONOTNYECKME KapThl;

* MEPONPUATMS MO KOHTPOJIIO Ka4eCcTBa NPOM3BOLACTBA
paboT (koHKpeTuanpyloTcs B coctase MNP Ha oTaenbHble
BUAbI paboT);

* MEPONPUSTUS MO TExHUKe 6e30MacHOCTY U 3KONOr -
yeckoi 6e30MacHoOCTY;

* pPEeLLeHNsi N0 NPOU3BOACTBY reofeanyeckunx pabor;

* PeLeHnsi No Pa3MELLEHNI0 BPEMEHHbIX CETEN;

* NOSACHUTENbHAA 3anncka.

OPTAHU3ALUOHHbIE NPUHLMUNBI
BO3BE[EHUS BbICOTHbIX 30,AHUNA

MeTopbl OpraHusaumy CTPOUTENLCTBA ONPeLeNstoTCs
B 3aBMCUMOCTM OT TWMA W CTEMEHW CNOXHOCTU CTPOU-
TeNbHbIX 0O0BEKTOB 11 KOMMIEKCOB.

Ha cnoxHbix 06bekTax 1 KOMMekcax BONpoc O MeTo-
[laX OpraHW3aLun CTPOMTENbCTBA PELLAETCS B KaXaoM
KOHKPETHOM Cly4ae B 3aBUCKHMOCTM OT KOJMYECTBa,
O[HOPOZHOCTM N 06bEMOB PaboT, CreLManu3MpPoBaHHbIX
CTPOMTENbHbIX MPOLECCOB, TEXHONOMMYECKOI B3aMMOCBSI-
311 npoLieccos B 006LLEM komnnekce paboT, BO3MOXHOCTH
BbILENEHUSI OAMHAKOBBIX UK 6a13kux No 06bemy pabot
3aXBaTOK U APYrx OpraHN3aLMOHHBIX YCIOBWIA. Mpu aToM
BO3MOXHO COYETAHWE PA3AeNbHOrO Y NOTOYHOr0 METOA0B
opraHusauv pabor.

Mpu oueHKe BOMPOCOB OpraHM3auuu npolecca BO3-
BE[EHWS BbICOTHbIX 3[aHUA HeoOXoLMMO ONpenennTb
0061aCTb paLMOHanbHbIX PELLEHNIA C TOUKM 3pEHUs nocne-
[0BaTENbHOCTM U METOAOB BO3BELEHWS 3[aHUA (KOM-
nnekcoB). PaccMOTpeHne OpraHn3aLmMoHHbIX NPUHLMMNOB
BKJ/IIOYET:
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* BOMPOChI MPOCTPAHCTBEHHOMO YNEHEHNS 34aHUS UK
KOMM/EKCa Ha apyChbl, 3aXBaTKM W y4aCTKu;

* HanpasfEHWE 1 NOCNef0BaTENbHOCTb Pa3BEPTLIBA-
HUst paboT NO BO3BEAEHWNIO 3[aHWIA NO Apycam, 3axeart-
KaM 1 y4yacTkam;

* XapaKTePWUCTVKY OCHOBHbIX METOLOB BO3BEAEHMSA
00BLEKTOB.

VicxopHbIMM faHHbIMKU Anst pa3paboTku 1 BbIGopa Cxem
opranusauum CMP gaensioTcs:

* NPOEKTHbIE PELLEHUS MO 34AHMI0 (KOMMIEKCY);

* aHanM3 onbiTa peann3auum OpraHM3aLmnoHHbIX peLLe-
HWIA NPU CTPOUTENLCTBE OTEYECTBEHHBIX W 3apyOexXHbIX
00bEeKTOB-aHaNOoroB;

* CBELEHWS 0 MaTepPUanbHO-TEXHUYECKOM NOTEHLMane
OpraHu3auuin, NPUBAEKAEMbIX K CTDOUTENLCTBY.

Pa3pabaTbiBasi OpraH13aLMoHHbIE CXeMbl, HeoOxoau-
MO UCXOAMTb U3 BO3MOXHOCTM MCMONb30BaHWs addek-
TWBHbLIX METOZ,0B BO3BEEHUS 3[4aHus, 00eCneynBaIoLLNX
Tpebyemoe kauecTBo u 6e30MacHOCTb CTPOUTENLCTBA, a
TakXe BO3MOXHOCTU COOMNIOAEHNS 3a[aHHbIX TEMMOB 1
CPOKOB CTPOMTENbCTBA, HAaMBONEE NOHO peannayemblx
npv NOTOYHOM METOAE.

Mpn CTPOMTENLCTBE BLICOTHBLIX 34aHWIA U KOMMIEKCOB
OpraHn3yeTCs KOMMEKCHbIA NOTOK, OXBATbIBAIOLLMWIA BECb
KOMMNEKC CTPOUTENbHO-MOHTaXHbIX Pab0T: UHKEHEPHbIE
KOMMYHUKaLWW OTAeNbHbIX BI0KOB 3aHUst (KoMnekca) ¢
pa3buBKOiA X Ha YCTPOWCTBO OCHOBAHWIA, NOA3EMHO 1
HaA3eMHOI YacTe 3aaHns, GnaroycTpoNCTBO 1 03eNeHe-
Hue. Mpu GopMMpoBaHUM CTPYKTYPbI KOMMAEKCHOMO NOTO-
Ka no 3acTpoiike CnefyeT yunTbiBaTb COCTAB KOMMIEKCA,
Ha3HAYeHWe 30aHWIA N COOPYXEHWNIA N UX KOHCTPYKTUBHbIE
1 06bEMHO-MNNIAHNPOBOYHBIE PELLEHNS, COCTaB MOArOTO-
BUTENbHBIX PAB0T M UX XapakTEPUCTUKY, XapakTEPUCTUKY
CTPOUTENbHBIX OpraHn3auuin-ucnonHuTenel (cneunanm-
3aLMI0, MOLLHOCTb, OCHaLLEHue) n apyrue GakTopsl.

Yncno 1 nepeyeHb 0OLEKTHBIX MOTOKOB, HAMEYAEMbIX B
COCTaBe KOMMEKCHOrO, 3aBUCST OT Ha3HA4Y€eHUs, COCTaBa
M pasMepOB CTPOALLEroCs KOMMNEKCA, apXUTEKTYpPHO-
MIaHNPOBOYHON U KOHCTPYKTUBHOM XapakTepucTuK 00b-
€KTOB, BXOASILLMX B €r0 COCTaB U APYrvX KOHKPETHBIX YCI0-
BUiA. B 06bEKTHbIE NOTOKM FPYNMUPYIOTCS TEXHONOMMYECKN
OfHOPOLHble 006BLEKTHI. [pn CTPOUTENLCTBE KUMULLHO-
rpaxzaHcKux KOMMIEKCOB LienecoobpasHo OpraHW30BbI-
BaTb 0OLEKTHLIE MOTOKM N0 BHYTPUMNOLLAL04YHBIM W BHE-
NAOLLAA0YHBIM KOMMYHMKALMAM PA3fenbHO Mo UX BUAAM;
BO3BELEHMIO OCHOBHbIX 3[,aHWI; BO3BEAEHWIO BCNOMOra-
TeNbHbIX 3faHu1i; 61aroyCTPONCTBY 1 03ENIEHEHMIO.

C uenbio opraH13aumm NOAroTOBKM NOTOYHOMO CTPOU-
TenbCcTBa, 06ECneYeHnsl CBOEBPEMEHHON WHXEHEPHO
NOAroTOBKM, BBOAA B 3KCMyaTaLMI0 roTOBbIX 0ObEKTOB
MO NYCKOBbIM KOMMEKCaM, NPaBuibHON NOCNEA0BATENb-
HOCTV CTPOMTENLCTBA CPOK, OTBOAMMBIN AAS CTPOUTENb-
CTBa, pPa3fenseTcsd Ha Asa nepuoga — noaroToBUTENb-
HbIA 1 OCHOBHOW.

B noarotoBuTeNbHBIA NEPUOA BbINOAHAOTCS Chneayio-
wye paboTbl:

* MHXEHepHas NOAroTOBKa TEPPUTOPUM CTPOUTENLCT-
Ba C OCBOEHWEM MNJOLLAAKM — reofe3unyeckas pa3bureka,
OCYLUEHNE TEPPUTOPUM, CHOC CTPOEHWIA, NMKBMAALMS
UKW Nepeknagka CyLeCTBYIOWMX KOMMYHUKALWA 1 T.0.;

* YCTPOWCTBO MOABE3AHbLIX AOPOr K CTPOUTENBHON Mo-
Laake, COopyxeHne 0ObEKTOB CTPOWUTENLHOMO XO3SIACT-
Ba, BK/IOYAs aAMWUHUCTPATVBHbIE W CaHWUTAPHO-ObITOBbIE
30aHUs1, BPEMEHHbIE CKadbl, MOCTOSHHBIE COOPYXEHUS,
1CMOMb3yEMbIE A BPEMEHHbIX HYX [, CTPOMTENLCTBA, BPE-
MEHHbIE NPOE3abl M AOPOTW HA NIOLLAIKE, BDEMEHHbIE CETH
BOJOMNPOBO/A, 3HEProcHabXeHs 1 BOAOOTBO/A (B Cyyasix,
KOria NOCTOSIHHBIE CETU HE MOTYT BbITb NPONIOXEHI);

* NOABOL MarucTpanbHbIX IMHWIA UHXEHEPHBLIX CETEV 1
npoknagKka YacTu BHYTPUKBAPTANbHbIX NOA3EMHbLIX KOM-
MYHMKaLWiA 1 JOPOT C LENbIO UCMOb30BAHNS NX A4S HYXA,
CTPOUTENBCTBA, CBEAEHNS K MUHUMYMY 3aTPaT Ha YCTPON-
CTBO BPEMEHHLIX CETEV M J0POT M CO3JaHNsi He0OX0AMMOro
OMNePEXeHNS B 3TUX paboTax Mo OTHOLLEHWIO K BO3BEAEHWIO
OCHOBHbIX 34aHNA. OAHOBPEMEHHO JOMKHbI BO3BOANTLCS
BHYTPVKBAPTaNbHbIE WMHXEHEPHLIE COOPYXEHWS: TpaHC-
¢hopMaTopHbIe NOACTAHLWN, TENIOBLIE MYHKTbI U T.11.

PaboTbl OCHOBHOrO nepuofa HadMHaloTCs, kak npa-
BWO, MOCNE MONHOrO OKOHYaHWS MOLrOTOBUTENbHbLIX
paboT. B OCHOBHOM Nepuoae CTPOUTENLCTBA COOPY-
XaloTC NOA3EMHbIE U HAA3EMHbIE YaCTW OCHOBHBIX U
BCMOMOraTenbHbIX 3[1aHUI, 3akaHumMBatoTcs paboTsl No
MHXeHepPHOMY 060pyLOBaHWiO, OCyLLECTBAseTCS Ona-
rOyCTPOWCTBO W O3€NEHEHNE, CAAOTCS B KCMayaTaumio
roToBble 0OLEKTHI KOMMEKCa.

[na opraHm3auum CTPOMTENbHOrO MOTOKA 34aHue
(koMnnekc) AennUTCs Ha SPYChl MO BEPTUKANMN 1 3aXBaTKM
(y4acTtkm) no ropu3oHTanu 1 BEPTHUKaNM, KOTOPLIE MOTYT
ObITb N0 CBOMM pa3mMepam 1 06bemam paboT 0IMHAKOBbI-
MU 11 Pa3HOBENUKMMM.

Pa3mepbl 1 rpaHuLbl SPYCOB, y4aCTKOB YCTAHABANBAIOT
13 YCNOBWIA NNAHUPOBOYHO-KOHCTPYKTUBHBIX PELLEHWIA C
yyeTom TpeboBaHWii 06ecneyeHns NPOCTPAHCTBEHHO
XECTKOCTM M YCTOMYMBOCTM BO3BOAMMBIX YaCTel COopy-
XEeHUN (Ha oTaenbHbIX 06bekTax), BO3MOXHOCTEN Bpe-
MEHHOr0 NpekpaLLeHns 1 nocnemytoLlero Bo306HoOBNE-
HUst paboT Ha rpaHULax y4acTkoB, BO3MOXHOCTel BBOAA
B 3KCNAyaTaLmIo OTAENbHBIX COOPYXEHUIA KOMMAEKca.

Paamepbl M KONMMYECTBO 3axBaToOK MOXeT (1 Oymer)
MEHSITbCS B 32BMCMMOCTU OT BUAA BbINONHSEMbIX paborT,
npyv 3TOM MECTOMOOXEHUE TPaHNL, 3aXBaTOK AOMKHO
no3BONSTH Npekpaliatb M BO30OHOBASTL NPOU3BOACT-
BO paboT 6e3 yuwiepba Ans KayecTsa Kak KOHCTPYKLWA,
TaK ¥ HENOCPELCTBEHHO cammx paboT. Mpu HazHaYeHWUn
pasMepoB ¥ KONMYECTBA 3aXBaTOK ChefyeT npeaycmar-
puBaTh TakxXe BO3MOXHOCTb BbIMONHEHUS PA3NNYHbIX
MPOLLECCOB HA CMEXHbIX 3aXBaTKax.

MAC 12-23-2006 pekomeHayeT He pa3buBaTb Ha
3axBaTky BbICOTHYIO YacTb 3A4aHNS C MOHOMMUTHLIM Kapka-
coM GallleHHOro Tvna NpW opraHu3aLun GeTOHMPOBaHUS
Ha[I3eMHO YacTW, a nocnegytume 3a GETOHMPOBAHWEM
CTPOUTENbHBIE PABOTLI BLINOMHSTH TOLKO B TE CMEHI, KOrfia
6ETOHMPOBAHME (MOHTAX) KOHCTPYKLMIA Ha BbILLENEXALLMX
aTaxax He mpou3BoaMTCs. B cnyyae ecnu BbINOMHEHHbIE
MPOEKTHON OpraHM3aumMen pacyeTbl NepPeKpbITUA Ha BOC-
NPUATIE YOAPHOW HArpy3Ku OT BO3MOXHOIO NafeHus rpy3a
C BbICOTbI NOKA3bIBAOT, YTO NEPEKPLITAS BbIAEPKMUBAIOT 3TN
HarpysKu, To BO3MOXHO COBMELLIEHVIE BbINONHEHMS paboT no
BepTukany. B aToM cnyyae 3naHue LenecoobpasHo pa3butb
Ha OTAEeNbHbIE ApYyChI N0 8—10 3TaXe HauMHas C HUXHETO.

OnHako BbICOTHbIE 34aHNS B COOTBETCTBUM C TPeboBa-
HUSMU MOXaPHON 6€30MaCHOCTU LOMKHbLI UMETb IENEHNE
Ha 6nokm BeicOTOW He Gonee 50 m (16 aTaxein). meHHo
C TaKUM UHTEPBAJIOM B 34aHUM PACTIONAralnTCa TEXHNYe-
CKME 3TaXU 1 COOTBETCTBYIOLLME 30HbI 6€30MacHOCTH, K
KOTOPbIM NPEALABNSIOTCS Takxe TPeboBaHNs No 3awmTe
OT NPOrpPeCCUPYIOLLEro paspyLlleHns. YunTbiBas AaHHbI
daKT, NPeaCTaBNgeTCs PauMOHaNbHbIM [eNeHne 34a-
HUS Ha ApyCbl, coBNagawoLime no rabaputam ¢ 610KOM.
MonaTBEPXAEHMEM 3TOMY CRyXaT Takxe TpeboBaHMa K
PELIEHNIM BHYTPEHHUX WMHXEHEPHBIX KOMMYHUKALWA,
6onbLuas 4acTb U3 KOTOPbIX LOMKHbI QYHKLUMOHNPOBATb
ABTOHOMHO B npeaenax kaxzaoro 610ka.

TexHUKO-3KOHOMMYECKME NoKasaTenu, BXOAsLME B
COCTaB NOSICHATENLHOW 3anMCKW, MOTYT BKOYATb Che-
AyloLmMe faHHble: 00LLyI0 MPOLOMKUTENLHOCTL CTPOU-
TENbCTBA, B TOM 4MCNe NOArOTOBUTENIbHOO NEPUOAA U
neproaa MoHTaxa 000pya0BaHNS; MaKCUMAIbHYIO YUC-
NIEHHOCTb paboTatoLwyMxX; 3aTpaThl TPYAA HA BbINONHEHWE
CTPOMTENBHO-MOHTaXHbIX PaboT.

TexHNKO-3KOHOMMYECKME NOKa3aTeNy ONPeaensioT no
YKPYMHEHHBIM HOPMAaTMBam ¥ OHW MOTYT COZEpXaTb:
o0LLyl0 TPYAOEMKOCTb BO3BEAEHWS 3[aHMS, 3aTparthl
MaLLUMHHOIO BPEMEHU, PACYETHYIO CTOUMOCTb. M

OkoHuyaHue cnepyeT

ApocaascKoe w., 826,
MI'CY, akToBbIR 3an

HAYYHO-TEXHHYECKAA KOHOEPEHUMA

COBPEMEHHBIE ®ACAAHBIE

CUCTEMDI:
JOOEKTUBHOCTE U AOATOBEYHOCTD

OpraHnsaTopbi:

MOCKDBCKHA rNOCYA3PCTEEHHBIN CTPOHTEALHBIR
yHHBepcHTeT (MICY)

POCCHHCKMA XHMHKO-TEXHONMMMYECKHH YHHBEPCHTET
WM. A H.Menaeasera (PXTY)

AccoumMauMa npoHasoANTeAed dacasibx pabor (ANDGP)
NPH NOAABPRKE

Texuuuecxoro komuteta TK 465 «CrpouTeascTaos
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Ax! ecnin poxgeHbl Mbl Bce riepeHnmars,
XoTb y kutaneB O6bl HAM HECKOJIbKO 3aHSITb
lpemygporo y HUx He3HaHbs MHOCTPAHLIEB.

ABCTpanug,
HoBaa 3enaHaus...u

CHull

ELwle He BbiCOXJIN YepHUNa Ha 3aktovyeHun Accouuvauum ctpoutenen Poccum

K NPOEKTY TeXHUYECKOro pernameHta «O 6e30nacHOCTU 3faHUNA U COOPYXKEHUN»
(aBTOop — OAO «LIHC»), elie He O KOHLia ero COMMHUTENU NMPoYnUTanun cTaTbio

B. Boxuukoro «PernameHT, MexaHukKa u pycckum isbik» (BbicoTHble 3gaHus. 2008.
Ne 2. C. 74-81), nocBsiLLeHHYI0 3TOMY pernameHTy, KakK 0.H. EnuceeB

M npeacrtasuTesnib pupmbl ¢ Yyrpo-pOuUHCKUM Ha3BaHueM «Pyykku Pyc»

C.B. YepHbiweB B Ne 6 3a aTOT rog xypHana «[lpomMbilunieHHOe U rpaXpaHcKoe
CTPOUTENLCTBO» MPEAJSIOXUIIN YATaTEeNIIM CBOKO BEPCUIO perfnaMmeHTa, 4to

u cneposano oxuaarth: 10.H. Enucees, y4yaCcTHUK coBellaHusi, rae oo6cyxxaanach
pa6ota OAO «L|HC», pa3rpomMHO KpUTUKOBanN perfiaMmeHT B MUCbMe NPe3npeHTy
Accouuvauunm H.MN. KowmaHy. B atom nucbme 10.H. EnnceeB cosepLueHHO

BEPHO NMpPoOBO3riacusl He06xoAUMOCTb «hopMMUpPOBaTL OTPACIIEBYIO CUCTEMY
TEeXHUYECKOro peryiimposaHusi U COCTaBNAIOLMNX €e HOPMaTUBHbIX aKTOB»

M Ha4yan 3TUM 3aHMMaTbCH.

Tak 4to xe npepgnaratwT [0.H. Enucees n C.B.
YepHbiwes?

TexkcTy pernameHTa NpeawecTByeT CTaThs, KOTOPYIO
MOXHO pacLEeHVBaThb Kak KOHLEMNUMIO 3aKOHa O TeXHWYe-
CkOM HopMaTvBHOM akTe. C ee aHanu3a cnepyert HayaTb.
dopma 13NoXEHNS YXKE NCMbITaHA: U3BNEYEHUS U3 TEKCTA —
00bIYHLIM LIPUDTOM, 3aTEM TE KE CaMbIE MBICIW, HO B MOEM
NOHUMaHWK — KypcreoM. Popma NpocTa, HO LOX04MBA.

«3aKOH ABNSIETCA NPOrpecCcuBHbIM, €ro Oyx COOTBET-
CTBYET COBPEMEHHBIM MEXZAYHAPOAHbIM TEHAEHLUMSM,

LENCTBME 3aKOHa OXBaTblBAET BCE OTPACAM 3KOHOMM-
KM CTpaHbl, BKIKOYAs CTPOUTENbCTBO» (peyb MAET O
®depepansHom 3akoHe oT 27.12.2002 Ne 184-D3 «O Tex-
HUYECKOM PETYINPOBAHUI»).

OH Mmor cTath Takum, ecaun Obl B HEM 13HaYyasIbHO OblI0
MpeayCMOTPEHO 0TPACAEBOE PAa3BUTUE MOA3aKOHHBIX HOP-

A.C. 'pnboenos. ope oT yma

MaTvBHbIX akToB. Tora He npuLLIoCk Obl O4EBUAHOE [ioKa-
3biBath kputnkam 3akoHa, v 0.H. Eavceesy, kcTatu, Toxe.
OH MoOr ObITb MPOrPeccuBHbIM, eciu Obl Packpbil
punocopekyto cywHocTe be3onacHocTn. besonacHocTs
- Ko4eBoe noHsaTne 3akoHa. OHa He cylecTsyeT cama
o cebe B npupoae 1 OT NepBow A0 nocnaenHen OykBbl
CBSI3aHa C Y€/I0BEKOM — MHaye, ¢ CyObeKTOM CTPOUTE Tb-
cTBa. OH — BUHOBHUK BCEX OEA, U OH Xe — TBOpPeL BCex
TPUyM0B B Halem gene. MoXHO 40ro nckats B 3aKoHe
- ¥ Befb He Haiaewb - TPeOOBaHWS HENPEPbIBHOrO
00YyYeHns rnaBHbIX AeCTBYIOLUNX JINL CTPOUTENbCTBA;
HET B HEM yKa3aHuii NEPCOHaNbHO JINLEH3NPOBAaTh Aes-
TE/IbHOCTb CrEeuMamcToB, paboTamLmx CO COXHbIMU
(YHUKanbHbIMM) 0OBEKTAMU; HE YCTaHOBJIEHbI Mpegde-
PEHUMM AN1S NPUMEHEHNS HOBLUECTB, CrIOCOOCTBYIOLMX
9KOHOMUM PECYPCOB, YKPENIEHNIO CBSI3EH C HAYKOW U T.4.

TekcT HUKONAN HUKOHOB

IO.H. EnuceeB MOXeT BO3pasnTb, YTO NEPEYUCTEHHOE
— TeMbl APYruX, MOA3aKOHHbIX, JOKYMEHTOB. HO 310 He
Tak. Bce, 40 kacaetcs 4enoBeka, — BaXHENLLINIA 3NEMEHT
J1060ro 3aKoHa, u 3aKoHa O TEXHUYECKOM PeryampoBa-
HUW HE B MEHbBLLEI CTEMEHM.

MocTasbTe BO @By yrna TObKO YTO Ha3BaHHbIE yCTa-
HOBKY — v rnaBHasi Tema 3akoHa — 6e30MacHoCTb — M1oJy-
YUT NPOYHBIA PyHAAMEHT.

«B Poccum B Lenom pelueHa 3agada co3gaHns opra-
HU3ALMOHHbLIX M NPABOBbIX YCAOBMIA AN HaYana Wwupo-
koMacwTabHbIX paboT Mo TEXHMYECKUM pernameHTam
B Pa3/MYHbIX CEKTOpPax 3KOHOMWKM CTpaHbl. B 710 xe
BPEMS HEMb3S HE OTMETUTb TOT dakT, Y4TO BaXHENLWas
Ans rocygapcTea 1 obuiectsa pedopma kak ynpasnsie-
Mas 1 KOOPAMHUPpYEMas OesTenbHOCTb B CTPOMTENb-
HOM KOMMJEKCEe CTPaHbl MPAKTUYECKW HE Hayanach, B

OTPAC/IN HE TONIbKO HET YETKO BbICTPOEHHOW, MOHATHOM U
COrnacoBaHHO Mexay rocynapcTsoM, 6uaHec-coobLue-
CTBOM, Hay4HbIMW Kpyramu 1 Apyrumun 3anHTEPECOBaH-
HbIMU CyObEeKTaMM CUCTEMbI TEXHUYECKUX PErlaMeHTOB
1 COMPOBOXAAIOLMX UX OKYMEHTOB, HO JAXe OTCYTCT-
BYIOT KNacCUbUKALMOHHbIE OCHOBbI 4151 €€ MOCTPOEHNS
1 KpuUTepumn 3akpenneHns 06beKTOB TEXHNYECKOro pery-
NMPOBaHNS 32 TEXHUYECKMMU PErNAMEHTAMM>,

Ecnn He npuHMMaTh BO BHUMaHUE CTU/b U3JIOXEHMS,
T0 ckasaHHoe abcosmoTHO BepHO. OT v 0. Y aTo XopoLLO.
Yro 6yner nanblue?

«CTpyKTypa pernameHTa (NpemnoxeHHoro anis obcy-
xaeHus.. — H.H.) n ero cogepxaHwve nHTerpupytot B cebe
Kak nepefoBOi MeXAYHapOAHbI/ OnbIT pa3paboTku aHa-
NOTMYHBIX MO NPaBOBOMY CTaTyCy AOKYMEHTOB, Tak W
MHOrOKpPaTHO NPOBEPEHHBLIE OTEYECTBEHHON MPAKTUKON
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BaxHelwue TpeboBaHWs no 6e30MacHOCTV AeiCTByio-
LLMX HOPMATMBHBIX OKYMEHTOB B CTPOUTENCTBE.

B xone paboTbl Haf, pernameHTom akcnepTsl BAM n3y-
YUKW COTHW aHANNTWUYECKMX CTaTel, LECSTKU 3aKOHOB,
MOA3aKOHHbIX aKTOB, HALMOHANbHbIX CTAHAAPTOB U CBO-
nosnpasun CLUA, Kanagel, Benvko6putanum, ABcTpaniu
1 Hoson 3enanguu, dAnoxnun, N3pauns n gpyrux passu-
ThIX CTPaH Mupa no Bonpocam obecneyeHust Gesonac-
HOCTU MPOEKTUPOBAHMUS, CTPOUTENLCTBA
1 aKcnnyataumy 006bEKTOB HeLBY-

XUMOCTH... NPELCTaBNSAEMBIN

TEXHWYECKWA pErnaMmeHT B

MOMHON MEpE Y4uTbIBAET

nepenoBoit 3apybexHblii

onbIT B 06/1aCTN TEXHNYE-
CKOr0 HOPMWPOBAHWS

B CTPOUTENLCTBE».
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Movi komnbloTEp MOACKA3bIBAET, 4TO ¢pasa CA0XHa
ang Bocnpustus. Ho 4yto ¢ Hero, ¢ Xenesku, B3siTb?
Pa36epycs.

To, 4TO PErnameHT WHTErpupyet, — xopoLo. To, 41O
ObIT Pa3BUTLIX CTPAH YYTEH, — TOXE XOPOLLO. TOJbKO BOT
Mexzy CTPOK M0JIy4aeTcs, 4To Poccusi ¢ no4T BEKOBOM
paboroii no CHull u NOCTam k pasBuTsIM CTpaHam He
OTHOCUTCSI.

He CHull 1 TOCTbi noxarcs B )yHAaMEHT HOBOW CUCTE-
Mbl TEXHUYECKOrO PEryampoBaHus, a KOAbl APYrux CTPaH.
CHull u FTOCTbl HE KOPPEKTUPYIOTCS U LLTNQYIOTCS, y4u-
TbIBasi HOBbIE TPEBOBAaHWS BPEMEHW, a NPOCTO CTaBsATCS
BHe 3akoHa. Bmecte ¢ Tem kaxawiii naparpag, kaxaas
cratbss CHull nocssiyeHsl 6e30rMacHoCTH. TOIbKO HYXHO
YCUINTb UX 3HA4YEHNE B HOBbIX JOKYMEHTAX, U3MEHUTb
$OopMy, HO CyTb AOMKHA OCTATLCS TAKOH, Kakoui ee 3a0-
Xum B HOpMbI [Bo3aes, Ctpenevkuii, OHULLEHKO

W Opyrue y4eHole, COCTaBASIIOLUME LIBET MUPOBOM

CTPOUTENIbHOM HAYKMN.

Kakoii ponxHa 6biTb ¢opma? OHa [O/X-
' Ha CTPOUTLCA HA KJIOYEeBbIX MOHSITUSIX 3aKoHa
- «6e30nacHoCcTu» u «406POBOJLHOCTY».
BesonacHocTb xapakTepu3yeTcsi noporoBbi-
MU 3HAYEHUSIMU SIBIEHWH, MPEBBILIEHNE KOTO-
= PpbiX rpo3nT aeapwed. lopor — 310 rpaHnua,
ee Henb3si nepectynatb. [1oporoBbie 3HAYEHNS
6e30MacHOCT MOryT BbipaxarbCsi Yucnamu,
CN0BECHbIMU (DopMynamu, BU3yasnbHO BOCMPU-

| HUMaeMbIMn OrpPaHN4eHnsImMu, 410 0COOEHHO

————L  BaXHO /19 apXUTeKTOPOB. Ho Bcetaku T0/1bKO

YUCJI0 MOXET KPATKO M HELJBYCMbIC/IEHHO 0Ka-
3aTb MPefesbHoe COCTOSHUE KOHCTPYKUMM,
COOPYXEHUS, 060PYA0BaHUS.

Bce noproseie 3HayeHns ectb B CHull — nx
Haz0 TO/IbKO YBULETh, B3Tb Y BCTABUTL B HOBbIE
JOKYMeHTbI. Tak BbICTpauBaeTcs nepsasi YacTb
CYCTEMbI — HA30BEM €€, 4TOObI VKO0 He 00u-

KaTb, TEXHNYECKUMY DETNIAMEHTaMM.

HAobpoBonbHOCTE — 3TO BO3MOX-
HOCTb BbI60PA 13 MHOTX BEPHBIX pELLe-
HUW, TO, 4TO COrNIacyeTcsl C BHELIHUMY
YCII0BUSIMU Y aBTOPCKVMU YCTaHOBKAMM.

Jaiite pabotaroLmm noasm 3ToT BbI6OP,

orpaauTe TBOPYECTBO OT BOJIOHTapU3Ma

- u nonyyaiite 6e3neexkTHbIi NpoLecc.
Becb 3TOT HabOp TEXHUYECKUX PeLUeHWit
CKNazablBaeTCsl B OTAE/bHbI TOM HOPM —
Ha30BeM ero CBOAOM rpasusi, 4TOObl OnsiTh
COXPaHUTb Y BCEX XOPOLLIEE HAaCTPOEHUE.

Ho v 370 ewye He Bce. Obsi3aTesNbHO AOIXHA
ObITb 1 TPETBS YaCTb, KOTOPAs NPeLCTaBIs-
eT coboii TeopeTuyeckue 060CHOBaHMA,
== — HayYHbIii PyHOAMEHT [BYX NEPBbIX, M0 MyHK-

7aM ¢ HuMmmM cBs3aHHas. OHa Heobxoauma
| TOMY, KTO 3aXO4eT 3Hatb, OTKYaa MOJy4YEHbI

roporoBble 3HayeHusi 6e30racHoCTy, noye-
| My KOHCTPYMPOBAaTb TOT WAN UHOW 31EMEHT
| COOPYXEHUS MOXHO TaK, & MOXHO WHaye
— TOr/1a OH BbIHYXAEHHO 00PaTUTCS K TE0pUY,
Ha KOTOPOW MOCTPOEHbI HOPMbI. U OH, BO3-

MOXHO, OCMOPUT €€ HEKOTOPbIE MOMOXEHNS, NPEAAOXNT
He4To HOBOE, CBOE U, TakuM 00pa3om, OyaeT y4acTBoBaTh B
COBEPLLIEHCTBOBAHNM CUCTEMBI.

ObpartHble ¢BS3uU — 3a10r MOBbILLEHUS MPOPECCUOHE-
IM3Ma, TBOPYECKOr0 POCTa N BMECTE C TEM — CHUXEHUSI
pucka karacTpod. BCroMHuM, 410 MMeHHO 06 3TOM roBo-
pun akagemuk B.W. ApHonba. Bes cuctema B CBEpHYTOM
Bue: nepBas 4acTb — 6e30MacHOCTb, BTOPas — 406PO-
BOJIbHOCTb, TPETHS — TEOPUS ABYX NepBbix. Y Tak Ans
Kaxzaoro cOopHuKa.

JBuratbcs xe K nOIHON rapMOHUM C MEXAYHaPOAHbIMU
HopmatvBamy CienyeT noaTanHo, kak COBETYET Mpo-
peccop MICY B.O. AnmasoB: «...0T NpakTM4eCcKux 3aaaq
MPOEKTUPOBAHMSI U CTPOUTENLCTBA K 3a4a4aM METOANK,
DELLEHWI 1 TEOPETNHECKOro 000CHOBaHMS».

«LleHTpanbHoe 3BeHO — TpeboBaHMs No 6e30nacHOCTH.
B upeanbHOM cny4ae OHM [ONXHbI BblpaxaTtbCs B
KONMYECTBEHHBIX HOPMATMBAaX Ha OCHOBE MPOrHo3a
OLLEHKM PUCKOB>.

Hy uto TyT ckaxeLub? [paBnsbHO. ToabKo, Ha MOV B3rS4,
TOYHEe: Ha OCHOBE MOIOXEHWI TEOPUM BEPOSITHOCT.

«OpHako pans 060CHOBAHWUS [aHHBIX HOPMATKUBOB
HEOOX0AMMbI KOMMEKCHbIE METOAMKM PacyeTa PUCKOB,
KOTOPbIE B HACTOfILEE BPEMS MPUMEHUTENbHO K
Bonpocam 6e30MacHOCTY CTPOUTENbHLIX 0OBEKTOB (Kak
CNOXHbBIX TEXHUYECKMX CUCTEM) OTCYTCTBYIOT. C TOYKM
3peHnst akcnepToB BAM, nns cTpouTenbHbiX 00bEeKTOB
KOMMAEKCHas OLeHKa pUCKoB M ee dopmanusauus B
KONMYECTBEHHBbIX NapameTpax - 3afjadya CNoxHas B
METOAMYECKOM OTHOLUEHUM, a B NPAKTU4ECKOM MNnaHe
- 100 2010 . BpSA v paspeLumnmasn».

O-xo-xo! bena ¢ atumu skcneptamu! Bce Hemnpas-
Aa. Jlntepatypbl 0 NPOrHoO3ax v puckax — yima, B TOM
uucne n metoamyeckoi. Cxoay, Ha namsite: MU, PbixkuH
«Puckn ctpoutenbctBa v MOHTaxa», A.fl. Menbyakos
«PacyeT u oueHka pucka aBapuu u 6e30MacHoOCTh
pecypca cTpouTesibHbix 00bekToB», A.[l. MenbyakoB
«K Teopun nNporHo3upoBaHusi aBapuii CTPOUTESbHbIX
00bEKTOB», «PUCK-aHamM3 VHBECTULIMOHHOIO NPOEKTa»
noa pea. M.B. paqesout, 3.[0x. Xenim n X. KymamoTo
«HapexHOCTb TEXHUYECKUX CUCTEM U OLEHKA PUCKa»,
B.[. Panzep «Teopusi HAAEXHOCTN B CTPOUTENLCTBE» U
MHOro euie apyrux kHur. Ho rnaBHasi u3 Hux, Ha KoTo-
POVi NOCTPOEHA BCSA TeOpusi PUCKOB, — «[ToHATUE ANH-
rBUCTUHYECKOV NEPEMEHHOMN U €€ 3HaYeHNe B NPUHATAN
MPUBSINXKEHHBIX PELLEHWNIT» aMEPUKAHCKOro MaTeMaTtuka
J1. 3age, suiwna B CCCP B 1976 roagy. A 10 cpasy — Her,
bynem obxoauTbcsi cnoBamu. Het - mobumoe €a0Bo
Jofew, He HaCTPOEHHbIX Ha paboTy.

CnoxHble mateMaTuyeckue 3a4a4u CI0BaMu He PELLNTB,
HO OHY C/I0XHbI 40 TEX MOP, 10Ka HUYEro He Aenaelub. Beco
CMbICJT PEACTOsILLEV PaboTbl B TOM, 4TOObI UX PELLNTS,
Tem 6osiee cresyeT noHUMaTh. roporoBbIe 3Ha-

YeHns: 6e30MacHOCTH, Te, YTO YXe BbISBJIEHbI B

CHul1, — pe3ynbrar paboTbl ¢ Teopueii BeposiT-

HOCTY, a Te, 4T0 eLye NPEeACTONT OTKPbITb — NOXa-

nyiicTa, matepuana noJsHo, NPUAOKNTL 6kl rosioBy

v nocneLatb MeAIeHHO.

«...N0 MHEHMIO aBTOPOB, UMEHHO eBpone-
cKas Moaenb TEeXHUYECKOro peryimpoBaHvs

ana Poccumn ceropgHsa siBnsieTcs HauOonee npuem-
nemoi...»

Mo-MoemMy MHEHWIO, NPUEeMIEMO TO, HYTO OCO3HAHHO
NPUHUMAETCs] TeMY, KOMY OHO HarpasfieHo, a TO, Y4TO
HaBs3bIBAETCSl, — HEPAboTOCrnoCcoOHO. BOT 4T0 M0 aTOMY
nosofdy ckasasn H.B. loronb: «[leno Beab B NPUMEHEHBE,
B YMEHbE MPUIOXUTL JJaHHYI0 MbIC/b Takum 00pasom,
yTO6bI OHA MPUHSAACk U NocennIach B Hac. Yka3, kak Obl
OH 004yMaH, onpeaennTesneH Hu Obl, ecTb He 6osiee kak
6.1aHKOBbIVA JINCT, €C/N He BYAET CHU3Y TaKoro Xe YACTOro
XenaHbsl NPUMEHNTL €ro K Aesy TO MMEHHO CTOPOHOM,
KaKowi HyXHO v Kakow CNeayeT».

premnemocTs — 370 TO, YTO CBSI3bIBAET MOKOJIEHUS, HE
OTTOPraeT npesablAyLLNI OMbIT, @ MPUBNEKAET ero HocuTe-
J1eV K NOCTUXEHMIO HOBOIr0, HE B3pbiBas yHAAMEHT, Ha
KOTOPOM BbICTPOEHO OTEYECTBEHHOE 3aHNEe CTPOUTE Tb-
HbIX HOpPM. «B3sTb nyyLiee, ocTaBuTb xyalwee» (Cepreit
OpaH, TpeHep ®K «Xumku»). HeBO3MOXHO MOBEpPUT,
YTO LiEHa YHUYTOXEHUSI CBOEM, HE CaMOU XyaLuer B Mupe
CTPOUTENLCTBA, CUCTEMbI TEXHNHECKOrO PErympoBaHus
- BcTynnexne B BTO. HEBO3MOXHO MOBEPUTb, YTO HEJb3ST
HalTV KOMIMPOMUCCHbIE PELLEHUS], O3BONSIOLLME HE YCT-
pavBatb PEBOJIOLMIA.

«PaccMOTpeHHbIE... Moaxoabl K pa3paboTke TEXHWYE-
CKWX PErNamMeHTOB B CTPOUTENLCTBE HAXOAAT LUMPOKOE
pacnpocTpaHeHne no Bcemy Mupy. Mx npeumyliectsa
04Y€BWIHbI:

Be3onacHOCTb XxapakTepuayeTcsi NOporosbiMu
3Ha4YeHUAMM SAABJIEHUN, NpPeBbILLIEeHNe KOTOPbIX
rpo3vuT aBapuen

— BO3MOXHOCTb ONepaTUBHOrO BHEAPEHUS HOBbIX
TEXHUYECKUX PELUeHUI M TEeXHOJIOTMIA — OTCYTCTBME
HEeoOX0aMMOCTMN OXNIAHNS BHECEHWS U3BMEHEHWI B IENCT-
BYIOLLLYIO HOPMATVBHYIO NPaBOBYID a3y W NoNyyeHns pas-
peLLeHNiA Ha UCTMONb30BaHNE Pa3paboTaHHbIX HOBALLWIA;

- CTUMYNUpOBaHUE WHHOBALMOHHOW AEATENIbHO-
CTU...».

BhigaBaTth Xxenaemoe 3a gevicteutesnibHoe — a3byka PR-
akuwii. Bo-nepBsbix, B peasiaraeMoM rpoekTe pernameHTa
(Kak v B pYrux Bepcusix) He HauTv cTatel u naparpagos,
NocCBsILLEHHbIX paboTe ¢ HoBbIM. O Kakux npegepeHLmnsx
MOXET UATU Peydb, €CAN O HUX Hu ca0Ba? Bo-BTOPbIX,
crieyma’sibHble TEXHUYECKUE yYCa0BUs Ha MPOEKTUPOBaHNE
M CTPOUTENILCTBO M03BOJIS/IN BHEAPSATL HOBOE BYEPA,
M03BOJISIIOT 3TO Aenatb ceroaHs u OyayT crnocobCTBo-
Batb Mporpeccy 3asTpa v Aajnee. B-TpeTbux, kak MOXHO
BUETb HEBUAMMOE U HE 3ameyqarts Jiexallee nepes rna-
3amu? CTPaHHbI AEGEKT 3PEHUSI.

«DepepanbHbliil 3aKoH «O TEXHUYECKOM

PErynpoBaHun» — 3T0 3aKOH PaMOYHbII».
MpaBunbHO, HO rae 06 3TOM cka3aHo B
3akoHe npsiMbiM TEKCTOM?

«AHANOrMYHO [aHHOMY 3aKOHY TEXHU-
yeckuin pernameHt «O 6e30MacHOCTM
30aHVA 1 COOPYXEHWN» OONXEH npen-
CTaBNATb TEXHWUYECKYID KOHCTUTYLMIO
oTpacau, T. €. UMeTb PaMOYHbLIN Xapak-
Tep, OCHOBBIBATLCS HA DYHKLIMOHANBbHBIX
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ITOYKA 3peHNS

noAxofax K HopMMpoBaHuio TpebosaHmiA No 6e3onacHo-
CTW 1 NPEACTaBNATbL COO0 KOHCEHCYC B3rNS08 pas3amy-
HbIX 3aMHTEPECOBAHHLIX rPynn (MIHBECTOPLI, 3aKa34MKY,
NPOEKTUPOBLLVKMW, CTPOUTENU, NPODECCUOHASbHBIE 00b-
e[VHEHNS NpeanpuHUMATENeil, HayyHoe COO0OBLLECTBO,
rOCyAapCTBEHHLIE OPraHn3auumn, opraHbl BNacTu v T.4.)
Mo BOMPOCaM NOCTPOEHNS U GYHKLIMOHMPOBAHUS CUCTE-
Mbl TEXHNYECKOTO PETYNIMPOBAHNS B CTPOUTENLCTBE>.

Kak pa3 TexHuueckuii pernameHT «O 6e30rMacHoCTu
3aHWI N COOPYXEHWIT» HE MOXET ObITb PAMOYHBIM MOTO-
My, 4T0 6€e30MacHOCTb — 3T0 0603Ha4YeHne nopora, rpa-
HULibI, KOTOPOE HE MOXET HOCUTbL Pa3MbITbiii XapakTep,
TOJIKOBATbCS ABOSIKO, — MHaye 60/bLunx 6es He u3bexars.
Pamku MOXHO pasaBurath, a rpaHuly Asuratb Tyaa-
cloaa, kak KoMy 3aX04€eTCs — €CTb HapyLUEeHNEe 3akoHa nim
eLe Xyxe — Bo/Ha.

Hanee aHanu3npyetrcd cam npoekt 3akoHa o0
TEXHUYECKOM PErNameHTe.

«[maga 1. O0wWMe NoJI0XKEHUS.

Cratbs 1. Llenn TexHu4eckoro pernameHTa

1.1, HacTosLWmIA TEXHUYECKIWIA pErNaMEHT NPUHUMAETCA
B LLeNsX (BblAENEeHO MHON. — H.H.):

1.1.1. 3aLWMTbl XM3HW UAKN 300POBbS FPpaxaaH, nmyLle-
CTBa GUINYECKUX MNW IOPUAMHECKIX NULL, FTOCYLAPCTBEH-
HOTO MY MYHULMNANBHOTO UMYLLLECTBA;

1.1.2. OXpaHbl OKPYXaIOLLEN Cpeapl, XU3HU an 340P0-
BbSl XMBOTHbIX 1 PACTEHWIA;

JdanbHenLas KpUTUKa pernameHTa Bpsg nm
Heo6xoauma. B nocnepyrowmx rnaesax —
O[HU cnoBa...

1.1.3. npeaynpexaexns aeincTeunii, BBOAALLMX B 3a611y-
XAeHue npuobpeTateneil.

OxpyxaroLuas cpesa — 310 BO3AYX, BOAA, 3eMJIs, X1Bble
cylHocTn. OKpyXaeT oHa Hac C Bamu, C/1e[0BaTesbHO,
6e3 yuiepba ans cmeicna, n. 1.1.1 v n. 1.1.2 moryt 6bITb
00bEANHEHBI.

Mpunobpetatenn — ato k10? Y10 OHM NpPuobpeTatoT? [ne
B perniaMeHTe On1ChIBaOTCS AENCTBUS, 3alumLLaloLimne
npuobpertateneii (yero?) ot obmaHa u yuepba ux
KOLLIeJIbKY.

OueHb MHTEPeCHas! CUTYaLUST MOXET BO3HUKHYTb: Kak
ObITb NLAM, HE UMEKLUMM rpaxaaHcTea P®, — um yto
3aKOH He nncaH?

Yroy OAO «LJHC>», 4yTo y Accoumaumm meTannoctTponTenei
uenn noagmeHsoTcs 3apadamu. Lleneii moxet ObiTb
MHOro. Ho ato He Bcerga xopoLwo. B Haluem ciyyae uesb
o/Ha, npaB boxuuknii: «Ljenb TexHnyeckoro pernameHTa
ogHa - coopmynmpoBaTb TpeboBaHus, 00513aTeslbHOe
BbINOJIHEHNE KOTOPbLIX 0becneynt 6e30MacHOCTb
MPOEKTOB, CTPOUTENbCTBA W SKCMyaTaumm oObLEKTOB
HeABMXUMOCTN», A nepeyncneHHele gevictea B n. 1.1.2
n 1.1.3 - 3710 3agayn: COXpPaHWUTb XW3Hb, 3aLUNTUTb
OKPYXaloLLYyIO cpeay 1 npeaynpeanTs obmaH. B npoekte
pernameHTa eLue 4 pa3a BCTPE4aloTCs C/10Ba «B Lieisix». Mx
MOXHO NPUHSITb KaK INTEPATYPHbIV MPUEM B LIMPKYISPHOM
MMCbME, HO B PErnamMeHTe OHWU BOCHPUHNMAIOTCS TOJIbKO
Kak pactLuenneHue Lesm.
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«CtaTbs 2. Chepa npuMeHeHUs TEXHUYECKOro per-
nameHTa

2.1, HacToawwumin TEXHNYECKMIA PErnaMeHT pacnpocTpa-
HSeTCS Ha Niobble 3[aHNS U COOPYXEHNS NPOMbILLNEH-
HOrO ¥ rpaxAaHCcKoro HasHayeHus, a Takxke Ha 34aHusa 1
COOPYXEHWSA BOEHHON NHPPACTPYKTYPHL...»

{-to gyman, 4to b. boxwuukui npas, Hanuicas:
«PeryiaMeHT He MOXEeT pacrnpoCTPaHdTbCs Ha 34aHus
M COOPYXeHWs, eC/in TOJIbKO ero He pa3selumBaThb Ha
nx cteHax». Ho n oH HeToYeH. PernameHT — He rnoxap v
He MOXET pacnpocTpaHsaThCs. B pycckom si3bike C€10BO
«pacrnpoCTPaHaTbCS» 03HAYaeT «caenarbcs 00sbLue,
006LUMpHee; nepemeLLasch, 3aHsITb 6osee LMPoKoe npo-
CTPaHCTBO; CTaTb W3BECTHbIM MHOIMMM; PAcCKa3biBaTb
0 4eM-TO NPOCTpaHHo». W Bce. [pyrux 3HaYyeHuii Her.
Kak pernameHT MOXeT pacrpoCTpaHsTbCs Ha «iobbie
34aHusI», ecim OH kHura? Ho noa 1opucamkumio ero Tpe-
60BaHWii NONaAaloT; MPOEKTUPOBAHNE, CTPOUTENLCTBO U
akcnnyataums «mo0bbIX 34aHNA U COOPYXeHUit» 1 aaxe
«BOEHHOW MHPPACTPYKTYPbI».

PernameHT pnonxeH ObiTb TOYHbIM? 06513aTE/LHO.
CmeluHbIM? Hukoraa.

lNonyyaetcsi, 470 He To/bKO TaTtbsiHa JlapuHa, HO w
cneumanmctel OAO «LJHC», a Takxe npogu n3 BAM ¢
PYCCKUM S3bIKOM HE B 1aJjax.

«2.4. B cnyyae, ecnn ang OTAENbHbIX 34aHWIA U
COOPYXeHW, Bxoaswmx B 061acTb pacnpoCcTpaHeHus
HaCTOSALWEro pernamMeHTa, CTEMEeHb pucka Bbllle
CTEMNEeHN PUCKa, YY4TEHHOrO HaCTOALLMM PErNaMeHTOM,
TO MOTYT NPUHUMATLCA TEXHUYECKWUE PEernameHThl
¢ TpeboBaHusMM M0 6€30MaACHOCTW AN OTLENbHbIX
00BLEKTOB KanuTabHOr0 CTPOUTENLCTBAx.

Ewe 4utatens He gowen go cratbu 4 «OCHOBHbIE
MOHATUS», & eMy yXe Hano Hanpsiratbcs Hajg
CJ/I0BOCOYETaHNEM «CTEerNeHb pucka». He MoXeT aTa cTatesi
pacrionaratbCs B CcepeanHe AOKyMeHTa — TOJIbKO B ero
Hayane, B «O6LUMX MONOXKEHUSIX» UM BO «BBEAEHUN».

Tak 4T0 Xe Takoe «CTeneHb pucka»? PernameHT onpe-
JeNseT ee Kak: «...KONMYECTBEHHYIO UM KaYeCTBEHHYIO
OLIEHKY pUCKa C YY4ETOM THXECTU BO3MOXHbIX nocrien-
CTBUIA»,

Bo-nepsbix, «CTeneHb» — MOHATUE U3 Marematuku n
Bbipaxaercs yucsiom. [lpy yem 34ecb KayecTBeHHas
oueHka?

Bo-BTOpbLIX, B /MTeparype 0 pucke codeTaHue
«CTerneHb PUcka» He BCTpevaeTcs. Hu y PbixkuHa, HU'y
Menb4akoBa, H1 B pyHAaMeHTabHOM Tpyae [padyeBoit
ero HeT. A.ll. Menbyakos onpenenser pucK Kak yuco,
rokasblBaroLee rnpesbilleHne npPoekTHOro pucka. Puck
aBapum — Mepa (4ncio 6e3 BCKOI CTeNeH) 0XnaaemMoro
yiiepba B cy4ae apapum oObekTa.

W B nepBoii peaakumu Gbis10 NOJIHO CJI0B, BCTABEHHbIX
B TeKCT B yuepb cMmbicay, n ceiyac... bega! Yro Hago
umeTb B BuAy? Ko BCeM OnpeneneHusM, CBSI3aHHbIM C
pac4YeToM COOPYXEHWIA, CeAYeT OTHOCUTLCS C OO/bLLION
OCTOPOXHOCTbIO. KpaTkoCTb M TOYHOCTb!

«5.7. fonycTuMble ypoBHU pucka AN 06LEKTOB Kanw-
TaJIbHOr0 CTPOMTENbLCTBA, OTHOCAWMXCH K pPasfivy-
HbIM KaTeropusam OTBETCTBEHHOCTW, YCTaHaBIMBAKOTCA
MpasutensctBom Poccuiickoit @eaepaumi».

YpoBeHs, ecsiv He UMeTb B BUly BaTepnac, Toxe mare-
MaTn4eCckoe MoHATUE, UMEKLLEEe CBOE BbipaxeHne AJis
Kaxgoro ksacca KOHCTPYKLIA nin CoopyxeHni. Ero He
crenyert BKINHNBATL MEXAY C/10BaMu  «A0MYCTUMbIA» U
«PUCK», MOTOMY 4TO «L4OMYyCTUMBIA PUCK», KaK LiesIbHbIA
Y BaXHbI TEPMUH, AABHO onpeaesnied (cm.: HukoHos H.
Puck - 6naropoaHoe aeno // BoicotHbie 3aanus. 2007.
Ne 3. C. 76-79; Ne 4. C. 76-81).

Heyxenu ¢ kaxabiM 06bekTOM, 4TOObI YyCTaHOBUTH
KaTeropuio oTBeTCTBEHHOCTU, uaTn K B.B. IMyTuHy?

«Ctatbst 6. Tpe6oBaHUS MEXaHM4ECKO MPOYHOCTH
M YCTONYMBOCTMN

6.1. OObEKTHl KanuTanbHOro CTPOUTENLCTBA JOMXKHBI
o6nafarb MEXaHNYECKOW MPOYHOCTHIO YCTOMYMBOCTHIO B
TEYEHMEe BCEro PACYETHOr0 Cpoka Cnyxobl».

Hetr B Teopum COOPYXeHWN Takoro TepMuHa, Kak
«MexaHn4eckas POYHOCTb U yCTONYNBOCTb». ECTb IpocTo
MPOYHOCTB U YCTONYUBOCTb. VIX KOPPEKTHLIE ONPeaeneHus
[1aBHO U3BECTHBI. «[IPOYHOCTb, XECTKOCTb U YyCTONYNBOCTb
— CBOVICTBA MarepuasoB, KOHCTPYKUMI U COOPYXEHWit
B LEJIOM CONpOTUBAATLCS PAa3PYLUEHUIO (MPOYHOCTB),
COXPaHsiTb o4 Harpyskou ¢Gopmy ¢ LONyCTUMbIMU
A5 aKkcnayaraumu pegopmaunamu (XecTtkocTb)
N HaxoAuTbCA B PAaBHOBECUW 104 LEVCTBUEM CUJI,
B03BPaLLasIChb B UCXOLHOE M0JI0XEHNE N0CIIE OTKIIOHEHUI
OT 1epBOHaYaIbHOV HOPMbI (YCTONYUBOCTD).

[naBHbIE XapakTepuCTuKy 3TON 1 MOCAEAYIOLMX CTaTen
- 10pOroBele 3Ha4yeHus 6e3onacHocTy. s OCHOBaHwI
n QyHAAMEHTOB — 0CaaKu, AJIS HECYLUMX KOHCTPYKLMIA
— NPOrubbl Y BLIPAXEHUS BHYTDEHHUX YCUAWIA B HUX, AN1S1
orpaxaeHuii — napameTpbl BJaxHOCTH, TENM03aLUNTHbIX
CBOVICTB M T.4. Bce oHM [OMXHBI BXOAUTH B nacropt
ob6bekTa). lloporoBbie 3Ha4eHus 6€30M1acHOCTY A4S
34aHni, COOPYXEHWI, KOHCTPYKUWIA, OCHOBAHUA —
BaXHOE MOHATUE, KOTOPOr0, K COXAJIEHUIO, HET B NPOEKTE
pernameHTa. OHM 03HA4aloT, 4TO 3a@ UX MPEBBILLEHNEM
c/iefyet 0Tka3 OAHOIr0 WM HECKOJIbKUX 3/1IEMEHTOB
KOHCTPYKLINM WIIN B LIETIOM COOPYXEHUS.

He meHee BaxHO nns cnyx6 akcrimyataumu, 4106k
MPOEKTUPOBLUMKMA He 3abbiBany BKO4YaTb B Pasfesn
npoekta «IpeboBaHMs K IKcnayataumm obbexkTa» Mecra
YCTaHOBKW AMarHoCTUYECKUX npubopoB, npeaycMaTpu-
Banv cpescTsa Ans yao6HOro 4OCTyna K HUM v paboTsl.
Y1061 HE NOBTOPSANCH CUTYaLMK, Kak B Jle0BOM ABOp-

ue B Kpbinatckom, korga ans Habmozenwii 3a npubo-
pamu BAPYr noHagobunack crieynasbHas 3arpaHuqHas
TEXHMKA.

JanbHeiilwas Kputuka pernameHta Bpsa v HeobXo-
Auma. B nocnegywowmx rnaBax - oaHu cnosa, 6osee
WM MEeHee NoAroToBEHHOMY CMeunammcTy OHU AaBHO
3HaKOMbl. Hwdyero HoOBOro k ero 3HaHusM 0 6e3onac-
HocTu oHM He pobassrt. peackasanne K0. Boskosa u
0. Ha3aposa cObiBaeTcsi: B KOTOPbIA pa3 nofobHbie
TPYAbl OKa3blBalOTCS HepaboTocnocobHbiMu. CHulT no
CPaBHEHWIO C HAMU — 3TaJIOH NPOYECCUOHaNN3Ma, 3Ha-
HU N OTBETCTBEHHOCTM.

Ho He Bce Tak nnoxo. Bo-nepBbix, BTOpas peaakums Bce
XK€ JlyyLue nepBoi — HEeNenocTeil MeHbLe. Bo-BTOpbIX,
oOHazexuBaeT u3peyeHue, npuHagnexawee 0.H.
Ennceesy(CtpontenbHbiiakenept.2008.Ne 15(274)): <410
kacaetcst CHull, To HeoBx0aMMO NPOBECTU TLLATENbHBIN
ayauT 3TUX [LOKYMEHTOB, BbIOPATh 13 HUX 0653aTENbHBIE U
akTyanbHble Tpe60oBaHKs N0 6E30MACHOCTU U NEPEHECTH
UX B TexHuyeckue pernameHTbl. OcTaBwascs 4actb
CHul moxeT 6bITb TPaHCHOPMUPOBaHA B HALMOHAbHbIE
CTaHAApThbl, @ YCTApEBLUME MONOXEHUS BbIBEAEHbI U3
obpatleHns. Takum 06pa3om, HOPMbl — B TEXHUYECKNI
pernameHT, npaeuna (Kak BapuaHT BbIMONHEHUS HOPM,
HOCSILLMX LOOPOBONbHBIN XapakTep) — B HALMOHANbHbIN
ctangapt! Bot Bam u mecTto CHwI B Hawwe COBPEMEHHO
ncTopum».

C HeborbLLOV KOpPeKLme aToi ¢pasbl — BCE Xe Heslb-
351 MPOCTO Tak 6€3 0CMbICIEHUS U L0PabOTKM IEPEHOCUTD
- 9 Obl 1104 Hevi nognucancs, Tem 60ee 0 YeM-TO OYEHb
MOXOXeM §1 yXe nucan u [Jaxe 3Hal, rae Haxoautes
HanucaHHoe. |
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YT106b1 3aaHUE ObINIO AENCTBUTESNIbHO BbICOTHbLIM, AJI €r0 BO3BeAeHUS TpebyloTcs
Nerkue 1 B TO XXe BpeMsl NPOYHble CTPOUTESIbHbIE KOHCTPYKLUU, BbINOJSIHEHHbIE
M3 obnaparoLmMx TOYHO TaKUMM XKe Ka4yeCcTBaMU CTPOUTESIbHbIX MaTepuarnos.

OpHaKo 4YTO6bl K 3TOMY NMPUIATU, HY)KHO COBEPLUUTb HAaCTOSILLMIA

NpopbIB B 0651aCTU CTPOUTESIbHLIX TEXHOJNOMUN.
Yem 1 3aHMMaeTCs Hay4YHO-NPOEKTHas opraHu3auus

000 «®dupma NICTOKCTpoun» n o0 4em pacckasbiBaeT

ee AupeKTop, A.T.H., akageMuk MAHJ3b
AHppen Be3pykoB.
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Mupe pa3BepHynocb Hacrtofuiee
COPEBHOBaHME MO BbICOTE CTPOSILLMX-
cs 3paHuil. Yepes aBa roga cambiM
BbICOKMM 3[laHUEM B MUpE CTaHeT
705-meTtpoBas 160-3taxHas rpoma-

AvHa Burj Dubai, kOTOpYI0 K TOMY BpEMEHU [OCTPOST

B O0bepuHeHHbix Apabckux dmupatax. HblHelwHuit

pekopAcMeH no pocty poaom u3 TaiBaHs. 1o 509-

MeTpOBbIf puHaHCOBLIA LeHTP Taipei, NOCTPOEHHbII

B 2004 roay B ropoge Tait63ii. B Heganekom Gyayuiem

eronnaHupyetnepepactuindependence Tower B Hblo-

Mopke (541,3 m). Boasogumblii ceituac B Mockse Kom-

nnekc «dPepepaumns» (Bbicota 6awHu A — 342 m) gaxe

BMecTe cO wnuiem (432 m), B KOTOPOM NMaHUPYIOT

caenatb NAaHOPaMHbIV NPT ¥ CMOTPOBYIO NNOLWAAKY,

B NPU3O0BYIO0 TPOIKY BbICOTOK MMpPa He BOWAET, 3aT0

CTaHeT CaMbIiM BbICOKMM 3aaHuem EBponbl. OH oTBOIO-

€T 3T0 MecTO nog conHueM y 300-MeTpoBOro 3aaHus

KommepubaHka, pacnonoxeHHoro Bo ®paHkdypre.

Ectb B MockBe 1 ewie oAuH eBpONenCKuii pekopa-
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CMeH (3aHMMaloWwuiA, NpaBaa, Npu 3ToM B 00WemMu-
POBOM pEiTHHre BbICOTOK NULb 59-10 CTPOUKy). ATO
61-3TaxHbiil u 264-meTpoBbiit «Tpuymd-MNanacy,
nocJie YCTaHOBKM LUMWNS €Le HEMHOro NOApPOCLUMIA
¥ nonyuyvBwuini ot Poccuiickoro KkomuteTa peruct-
pauum pekopAoB MNaHeTbl TUTYN CaMOro BbICOKOrO
Xunoro 3gaHus Eeponbl. AMOMLMO3HOE CTpEeMIIeHne
nepennioHyTb APYr APYra BnoJsiHe NOHATHO. Ho ecTb in
TEXHONOrMYeCcKkuii npeaen nNo BbICOTHOCTU 3A4aHNIN?
Be3ycnosHo, y NtoObiX YHUKaNbHbIX 34aHUI — MaKCUMarib-
HbIX KaK MO BLICOTE, TaK 1 MO WHpUHE (60/bLIENPONETHbIE
KOHCTPYKUMKM) — npenen no rabaputam ectb. OH 06ycnoB-
NeH 0COBEHHOCTSMU 3TUX COOPYXEHWA U CBOMCTBAMM,
KOTOPLIMM A0/KHbI 06/1a1aTh U CTPOUTENbHBIE MaTEPUATbI,
1, COOTBETCTBEHHO, CTPOUTENbHBIE KOHCTPYKLMW — NErKO-
CTbt0, MPOYHOCTbLIO M AOArOBEYHOCTBIO. TO CTh A9 CO3Aa-
HWS| YHUKANbHBIX 34aHWIA, A1S PELLEeHus MoBbIX HETUMOBbLIX
3agay4 (6yob TO CTPOWTENLCTBO BLICOTHBIX 3A4aHUIA, BO3-
BefieHne 06BLEKTOB Haf, XeNe3HOA0POXHLIMU MyTAMU UK
MOBBIMA UHBIMU KOHCTPYKLIMSIMUW, PEKOHCTPYKLMS CTapbiX

Tekct HATANTbA MABJ/TOBA-KATKOBA, doto 000 «®upma WCTOKCTpoi»

[IOMOB W/ NPOBEIEHNE MOHTaXHbIX PABOT B CTECHEHHBIX
YCNOBMSIX MAOTHOWM FOPOACKOWA 3aCTPOVKM 1 MPOY.) HYXHbI
COBEPLUEHHO HOBbLIE, TOXE B CBOEM POAE YHUKANbHbIE
CTPOUTENBHBIE TEXHONO M 1 MaTepuansl. M OHU, KOHEYHO,
nosienstoTcs. Hanpumep, Gyoyuiee, 6e3ycnoBHo, 3a nerku-
Mu 6eToHamu. U oHm yxe ecTb. Ho korpa Mbl Havanm nay-
YaTb 3Ty TEMY, TO CTONKHYAIMCh C TEM, YTO, K COXANEHUIO, HA
NPaKTUKE NPUMEHSITb Takue GETOHbI NOYTN HEBO3MOXHO.

Moyemy? OHM Xe JalOT BO3MOXHOCTb 006N€erynTb
KOHCTPYKLUM.

[leno B TOM, 4TO Yy nerkux OETOHOB OYEHb HU3KKE
NMPOYHOCTHBIE XapakTepucTuku. MoTomy 4To Ang
UX CO3[aHWs MUCNONb3yeTcs 0ObIYHbIA KepamauT, y
KOTOPOro MWHMMabHAs MPOYHOCTb dpakumid. YTobbl
KOMMEHCHPOBaTh 3TOT HEAOCTaTok, Tyaa AobaensioT
MECOK ... MONYHAIOT TAXENbld OETOH. A TAXenbll — 310
1800 kr Ha kyOGomeTp, ero 3ahheKTMBHOCTb MPONaaeT U
3TO COBEPLUEHHO HE TOT CTPOUTENbHBIN Matepran! HyxHbl
neicteutensHo nerkue 6etoHsl, 1200-1400 kr Ha kyGomeTp.

FECPIRRA L LLA AR AL
ALTTRIRET TR TAARURLEEET |.l|.|IIIII1

e
“at i

Tl Llrll || lillllll
1 if

Il“ \' ki

1111“1

B

}111111111‘111}1 =il
iy =

Ho npv atom npouHble. M Mbl Takve GeTOHbI caenanu v
YK€ NMPUMEHSEM WX A1 HALMX MEPEKPBITUA. A NOAYYaem
nerkue GeTOHbI cneaytoLyM 06pa3oM: BMECTO 0ObIMHOMO
necka MCrosib3yem KepamsuTOBbIN NecoK, 3a CYET 4ero
Pesko yMeHbLIMAM GPakKUMo, HE HapyLIMB MPO4YHOCTHbIE
XapakTepucTuku. Takum 06pa3om, 3TOT MaTepuan MOXHO
Ha3BaTb KepamanTOOETOHOM. Ha CeromHsWHMA MOMEHT
Hamu paspaboTtaH kepamantobeToH mapku 250. Moka Mbl
MPUMEHANN €ro NMPEUMYLLECTBEHHO MPY PEKOHCTPYKLMN
YXXe CYLLECTBYIOLLMX 30aHUIA, FOe 3aMEeHs IV Uv yeunvusanm
nepekpbITys. MocKobky GETOHbI NOMYYAIOTCS JIErkne, OHK
He TpebyloT pa3bopkn HUXXHEro NEPEKPLITUS, Mbl MEHSEM
N1LWb BEPXHEee, YTO CYLIECTBEHHO obneryaet npouecc
PEKOHCTPYKLMN W MO3BONSET COXPAHWUTL CTPOUTESNbHYIO
BbICOTY. Ha 3anage Mocksbl, B TaTapoBCKOI MoMMe Hamu
yXe peann3oBaHO HECKOJNIbKO AECHTKOB TakuX MPOEKTOB.
[MloaToMy yXe MOXHO cKasdaTb, YTO Ha NPaKTUKE 3TU
martepmarkl nokasanm cebs Havunyywum obpasom. Mpuyem
Takxe npy HeoBXOAMMOCTM Mbl MPUMEHSIEM TEXHONOMMIO
06XaTuns NAMT BbICOKOMPOYHBIMK KaHaTaMu NyTeM UX

Anppen Bespykos
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MHorosipycHoe
nnaTopMeHHoe
CTPOUTENLCTBO

[MpoekT MHOrosipycHoOro
60/1bLLENPONIETHOrO
cTpouTensCcTBa B ropofe
XnMku

HaTAXEeHNA B MOCTPOEYHbIX YCNOBUAX, ANA TOro 4TOObI
nepekpbiTHe ObI10 MEHbLLE M0 TONLLMHE. ITO BAXHO W ANs
6OJ'IbLIJeI'IpOJ'IeTHbIX KOHCprKLI,VIVI, 1 A5 BbICOTHBIX 34aHWI.

Bbl CKa3anu, 4YTO Ha NPpaKTUKe Takoro poaa nerkume
6eToHbl 3apekoMeHA0Banu ceda Hamny4wmm obpa-
30M. A BO3HUKaNU nn npOﬁﬂeMbl C UX ucnosnb3oBa-
HUEM Ha cTpoinnowagkax?

OueHb cepbesHas npobnema — cnocob TpaHCNoPTMPOB-
Ku nerkux 6eToHOB 0T NOAHOXbSA CTpOVITeﬂbHOI‘/'I nnowanku
Ha BepX BO3BOLAMMOT0 3aaHus. Oka3anoch, YTO CyLLECTBYeT
TOJIbKO OgHa HaJeXHad TEXHONOrng, <<)J,8)J,OBCKVIVI>> cnocob:
CHMN3Yy B 6a,£l.bIO 3acbinasan — N HaBepxy BCE BbICbINan.
Ho He Bcerga 9T0 BO3MOXHO, OCOGEHHO B CTECHEHHBIX
CTPOUTENbHBIX YCITOBUSX. A uyTO [enatb, Korga pevb nget
O BbICOTHbIX 3,u,avax? Mbl mbITanmcb MeXaHn3npoBaTb

3TOT MPOLECC C MOMOLLbI0 BGETOHOHACOCOB, HO B UTOre
JMLLb COXTTIM HECKOJbKO MEXaH3MOB 113-32 06pa30BaHust
kepam3uToBbIX MPOBOK B moparollein Tpybe. Ux npows-
BOAMTENM AaBanyi HAM pasHble PEKOMEHZALMM, KaK Mpe-
040NETh 3Ty NPOBNEMY, HO HA MPAKTUKE HU OAHA U3 3TUX
pekomeHaaumii He cpabotana. MoaTomy Ha Hawem 06b-
ekte B Tponapeso, rae Mbl CAENnanu OfHO NEPEKPLITUE
13 kepamanTobeToHa, Pa3HOCUTL MaTepuan NPUXoAMIoCh
BPYYHYt0. MOHMMAs BaXHOCTb BO3HWKLUEN NPOBGNEMBI, Mbl
CaMOCTOSITENIBHO 3aHSINCb MOMCKOM ee pelueHus. U Ha
CEroAHsLUHMIA fieHb Y HAaC eCTb YHUKasbHas pa3paboTka no
3TOMY MOBOAY, Mbl HALLM GUINYECKM NOHATHBIA CNOcod, C
MOMOLLbIO KOTOPOrO MOXHO OPraHn30BaTh NOALEM NErKUX
6eToHOB. Ha AaHHbI MOMEHT 3Ta pa3paboTka TeopeTuye-
cKas, Ho, nonarato, npy HeoBXoAMMOCTM Mbl BHEPUM €€ 1
Ha NpakTuKe.

[LaBaiiTe BepHeMcs K nerkum 6eToHam. Tonbko nn
B HanpaB/ieHUN Pa3paboTKM HOBLIX TUMOB Kepam3u-
TOOETOHOB BefyTCcs NOUCKM BO3MOXHOCTel obner-
YEeHUS CTPOUTENIbHbIX KOHCTPYKUMiA? Tonbko nu
KepamM3UTOBbIl NeCOK MOXHO NPUMEHATb?

Het, He Tonbko. Ceityac, Hanpumep, nom Tam60oBOM
Hanagmv NpoM3BOACTBO COBEPLLEHHO HOBOro Marepuma-
na - TperpaHa. [ymato, Mbl Gynem ero npuMeHsTb Ans
nerkux 6eTOHOB, Tak Kak OH 0OnamaeT HU3KON TenIonpo-
BOZHOCTbIO U MMEEeT 3epHa Masioro anameTpa 1 6nmskue
no pa3mepam. ITO MO3BONSET NONAYYATb XOPOLUME MPOY-
HOCTHbIE CBOWCTBa BETOHA.

Be3ycnoBHO, MCMONb3ysl HOBbI HAaNONHUTEb,
MOXHO B JIyYLIYI0 CTOPOHY W3MEHUTb CBOWCTBA
6eTOHOB. A MOXHO N1 fO0OUTLCH TOI Xe LiesIn UHBIMK
cnoco6amun?

[eiicTBuTENBHO, 0BLIYHO NPV Pa3paboTke HOBLIX 6ETOHOB
3KCMEePVMEHTHPYIOT C COCTaBNSIOWMMI BETOHHON CMeCcK
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- NeckoM, LIEMEHTOM W UHbIMM foBaBkamu. ECTb, Hanpu-
MEp, BbICOKOMPOYHbIE BETOHBI, MPY NPOKU3BOACTBE KOTOPbIX
UCMOJb3YIOT MUKPOKPEMHe3eMHble [100aBku, U OeiCTBU-
TenbHO A0BUNMCh BICOKMX MAPOK. HO Mbl peLumam noiTv n
apyrim nytem. Y Hac ecTb pa3paboTka no CTpyKTypu3auun
6eTOHHbIX CMeceit. To ecTb YNopsA0YMBaHIE BHYTPEHHEN
CTPYKTYPbI (B TOM YMC/IE 1 32 CYET NPUMEHEHNS OKPYTJIO-
rO HamoJIHUTENS!), 3@ CYET YEro CHUMAETCsl BHYTPEHHee
HanpsixeHne 6eToHa npu Gonblumx Harpyakax. Mpy 3Tom
NPy ONPeAeneHHOM YNOPSA0YMBaHUM MOXHO MOBLICUTb
NPOYHOCTL BETOHA MPOLLEHTOB Ha 50, y HAC MMEIOTCA Takue
pacyeThl. [puyem Ha BbIXoAe nonyyatcst 6eToHbI kak Gonee
MPOYHble, Tak U Gonee PacTAXMMBLIE U [ONTOBEYHbIE, YTO
Ype3BbIYaiHO BaXHO. [1eN0 B TOM, YTO Y 6ETOHOB 6ONbLLMX
MapOK €CTb O[JHO HEMPUSITHOE CBOMCTBO: OHM NOABEPXKEHHI
TPeLmHo0BPa30BaHM, YTO CHUXAET WX [0/IrOBEYHOCT.
3T0 COBEPLUEHHO HEXENaTebHO B JIO6OM CTPOUTENLCTBE,
He roBopst yxe 00 YHMKaIbHbIX BbICOTHbIX 1 GObLIENPO-
NETHbIX 3AaHUsIX. [TO3TOMY CHUXEHUE XECTKOCTY — 3a/a4a
KpaiiHe aKTyasibHas, U PeLINTb ee MOXHO Jilb 3a CYeT
U3MEHEHUsl BHYTPEHHEl CTPykTypbl 6eToHa. Ho ons Toro,
4To6bl CO3AaTb TakMe CMECU, HYXEH COBEPLUEHHO WHOW
YPOBEHb TEXHOMNOIUMU, T. €. TEXHONOTMHYECKUIA NPOPbIB.

HaBepHoe, 3apa4ya NOBbIWEHUS MPOYHOCTHbIX
XapaKTepUCTUK peluaeTcs He TONbKO 3a cyeT OeTo-
HOB, HO U 3a CYeT APYrnxX CTPOUTEJIbHbIX 3JIEMEHTOB,
ckesieTa 3AaHus, apmartypbl. MoSBMIOCL KU 4TO-TO
HOBOE B 3TOM HanpaBneHun?

Ha mon B3rngn, B BbICOTHbIX U 60J1bLueI'IpOJ18THbIX
CTPOEHNAX O4YeHb aKTyaslbHO NMPUMEHEHNEe BbICOKOMPOY-
HbIX kKaHaToB. OHM [1aXe MO CPABHEHMIO C LIMPOKO pac-
npocTpaHeHHoi ceiyac apmatypoit A500C obnapatot
BTPOE Ny4LMMKN MPOYHOCTHBIMW XapakKTepucTnkamm, u He
MCNob30BaThb MX NPOCTO rpex. Kpome Toro, NpUMeHeHne
BbICOKOMPOYHbIX KaHATOB A19 MNPONETHbIX coopyx(eanZ
06YCNIOBNEHO YMEHbLUIEHMEM WX CTPOUTENBHON BbLICOTHI.
To ecTb 3a CYET HATKEHUS MO CUJIOBLIM JIMHUAM (XOTFI
€CTb BAapuaHTbl, KOrgaa HaTsaXeHne npoucxoauTt He no
CUNoBbIM J'IVIHVIFIM) B 30HaX pPacTsaXeHUa Mbl NOBbLILLAEM
XXECTKOCTb KOHCTPYKLINN. V|, COOTBETCTBEHHO, YMEHbLLUAEM
€€ CTPOUTEJIbHYIO BbICOTY. ATy 0COOEHHOCTb Mbl peanunay-
€M Ha npakTuke. Mtoc, kak 9 yxe ckasan, UCrnob30BaHue
MPOYHOCTHbLIX XapPakTepPUCTUK KaHaTOB.

ELLI,e OJHO O4YeHb NepcnekTMBHOE B 3TOM MJiaHe HanpaBs-
JleHne - yrnennactukoBble Matepuasbl. OHM MOSBUAUCH

COBCEM He[laBHO ¥ MNO3TOMY [O0BOJILHO A0OPOrk, HO UX Npu-
MEHEHWe ONpaBAaHo B paae cnyydaes. Cneayet OTMETUTS,
4TO NPWU HAIMYMKN BbICOKMX MPOYHOCTHBIX XapakTepPUCTUK
y 9TUX MaTepuasnos, K COXaNeHWIo, NOBOSIbHO BbICOKAs
yoenbHas pactaxuMocTb 10-20%. To eCcTb OHM TSHYTCA.
Mx 0BbIMHO MCNONB3YIOT A1 YCUNEHWUS KENE300ETOHHbBIX
KOHCTPYKLWIA, HaKneusas B pacTsHYTbIX 30Hax. Ho, Ha Mo
B354, 3T0 HE Camblii 3GEKTUBHBIA BapPUAHT X UCMOb-
30BaHKs. CumTalo, 4To Hambonee SMPEKTUBHO X NpUME-
HEHWe C NpeaBapuUTENbLHON BLITAXKON. B TakoM COCTOSHMUM
MX NMPOYHOCTHbIE CBOWMCTBA MPOSBASIOTCH MakCUMaJbHO U
NO3BONSOT 3HAYUTENBHO MOBBLICUTL MPOYHOCTHBLIE Xapak-
TEPUCTUKM KOHCTPYKUMIA. Mpruem yxe He B 2-3 pasa, kak
KaHartbl, a Ha NopsaoK. Ho 1 3TO eLwe He BCe. YrnennacTuku
0011a1a10T BbICOKO KOPPO3VOHHON CTOMKOCTbIO, OrHEYC-
TOMYMBLI W AONTOBEYHBI, YTO MO3BOMSET AeNaTh U3 3TUX
MaTtepuanoB He TONbKO MIEHKM, HO U NPOQUIIbHLIE 3IEMEH-
Thbl TUMA aPMaTYPHBIX CTEPXHEN.

[eiicTBUTENbHO, BCE MaTepuasbl, O KOTOPbIX Bbl
pacckasanu, yHuKanbHbl N0 CBOUM KayecTBaM W,
Ka3anocb Obl, JOMKHbI YXXe HaWTU OYEHb LUMPOKOEe
npuMeHeHune. Tak noYeMy Xe A0 CUX MOP OHU UCTOJb-
3yl0TCA He TaK 4acTo?

K coxaneHnuto, CTponTeNbHas 0Tpacb 061a1aeT BbICOKOM
WHEPTHOCTLIO 1 324aCTYI0 BCE HOBOE NMPUHUMAET B LUTHLIKH.
B cBA3K C 3TVM MHE BCMOMMHAETCA CTapas UCTOpus npo
BHeapeHue apmatypbl AS00C, 0 KOTOPOWA 1 yXe ynomuHan.
B cBoe Bpems ee paspaboTany B naboparopum apMaTtypsl
HUWXB, roe usyyanm ee npoYHOCTHbIE W MHble CBOWCTBA.
Ha ToT MOMeHT 3Ta apmartypa Oblna NoUCTUHE YHVKASIBHOA.
OHa ob6napana nyywnmu GU3NKO-MeXaHU4eCKUMM
CBOMCTBaMU MO CPABHEHWIO C TPALWLLMOHHON apMaTypom
Alll. Hanpumep, oHa 6binia AOCTATO4HO NAACTYHA U XOPOLLO
rHyNnach, OT/IMYHO CBapuBanach 1 He 60s1ach JIOKasbHbIX
NePEXOroB, a TakXe UMena Maccy UHbIX LIEHHbIX Ka4ecTB.
Ho ckonbko 6biI0 HEMOHUMaHUS U MPOTUBOPEYUIA Npu
MOMbITKax €€ NCMonb3oBaHus! MprieM CoNnPOTUBASNNCH HE
TOJbKO CTPOWUTENW, HO U HEKOTOPbIE Y4eHble, paboTaioLimne
B 37O OTpacnu. Ho Mbl CTanu ee BHEAPSATb, UCTLITLIBATb B
CBAPHbIX COEAVNHEHWSX, 1 HA MPAKTVIKE YBUAEN MHOXECTBO
€€ MONIOXMTENbHBLIX KAYeCTB, YOEAMANCH, YTO C Hell Nierve
paboTtaTb. A ceiiyac OHa LWMPOKO pacnpocTpaHeHa. Takum
o6pa3om, Ntoboe HOBOE NMPUBMBAETCS KpaiiHe TPYAHO, HO
€CNY OHO PeasibHO BLIFOAHO W MONE3HO, TO HainaeT cebe
[opory. 310 NnLlb BONPOC BpeMeHu. M

[MpoekT MHOrosipycHoro
nnaToOpMEHHOro
CTpouTensCcTBa

Haf aBToMarmcTpansimu
N XKeNe3HOA0POXHbLIMM
nyTaMM

ABTOpbI NPOEKTOB:
pyKoBOAMTENb NPOeKTa
K.H. InneHko,

B.A. Be3pykos,

A.A. Bespykos,
apxuTeKkTop

J1.B. Be3pykosa,
KOHCTPYKTOPbI:

C.B. Kncenes,

A.H. Pblunxun
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[TexHONnoOruu

CoBpeMeHHOe CTPOUTENIbCTBO BOOOLLE N BbICOTHOE B HaCTHOCTU CJIOXKHO
npepcTaBuTb 6€3 0OCBOEHUS NOA3EMHOIo nNpocTpaHcTea. Ero ncnonososaHue
OUKTYyeTCs HeXBaTKOU CBOGOAHLIX 3eMesib B 60/bLUMX ropofax, He06Xo0AMMOCTbIO
pelwiaTtb CI0XHbIe TPaHCMNOPTHbIe Npo6nemMbl. OQHaKO Npu 3TOM nepep,
CTPOUTENSAMM BO3HUKAET OFrPOMHOE KOJIMHECTBO CJIOXKHEMLLUMX FreOTeXHUYECKUX
3agayd. Pewuntb nX MOXHO, TOJIbKO UCMNOJIb3ys HOBbI€ NPOrpeccuBHbIe
TEXHOJIOrMN, Harnpumep, Takue Kak CTPOUTENbCTBO METOAOM «CBEepPXY BHU3»,
MUKPOTOHHENIMPOBaHMe, LUTOBas NPOXoaKa ¢ NpUrpy3om 3a6os, npuMeHeHue
paspsagHO-UMMNYJIbCHOMU TEXHOJIOMMU NPU YCTPOUCTBE cBan U T.4. PaccmoTtpum
OCHOBHbIE NPO6JsIeMbl, C KOTOPbIMU CTaNIKUBalOTCA CTPOUTENN NPU BO3BEAEHUN
34aHUNA C Pa3BMTOMU NOA3EMHOM YacCTblo.

BOAOMNOHUXEHUE

OpHOW M3 OCHOBHbLIX 3a4ay, KOTOpble MPUXOAUTCS
pewarb CTPOUTENSAM B XO[e BEAEHWUS MOA3EMHbIX
paboT, ABNgeTCA 3almTa KOTN0BaHA OT PYHTOBbIX
Bof. CTpoMTENbHOE BOAOMOHUXEHUE MPU YCTPOWCTBE
rnyGoOKMX KOTNIOBAHOB MO3BONAET BPEMEHHO CHU3UThb
YPOBEHb WAKM HaAMop nogsemMHbix Bog. Ocylwatk
KOTNOBaHbl MOXHO PasNuWyHbIMW METOA4aMU B
3aBUCUMOCTN OT GUALTPALMOHHBIX CBOWNCTB FPYHTOB,
rny6UHbI KOTIOBAHOB OTHOCMUTENbHO YPOBHS TPYHTOBbIX
BOA4 UM NPOM3BOACTBEHHLIX ycnoBuit. Hanbonee
PacnpPOCTPaHEHHBLIM U3 HUX ABNAIOTCA:

* OTKPbITbIA BOAOOTMB;

* rNyOGUHHOE BOAOMOHUXEHNE;

* UIMOGUNLETPOBOE BOAOMOHUXKEHNE;

* BaKyYMHOE BOJOMNOHUXEHNE.

OTKpbITHIA BOAOOTANB NPUMEHSIOT B NpoLecce
yrny6nexna KoTnosaxa. [1ns 370 Lenu no AHy KOTNoBaHa

BblchM OKTAGPbL/HOAGPb

npoknajbiBaldT CUCTEMY BOAOOTBOAHbLIX KaHaBOK,
co6vpaloLLMX BOLY U MOAAIOLLMX €€ B TPUEMHBIE KONOALbI
C NnocneayioLLein 0TKa4kom Ha NOBEPXHOCTb. MprmMeHeHne
BOLOOT/MBA HE UMEET OrPaHUYEHUNIA B 3aBUCUMOCTN OT
BuAa rpyHToB. OTKa4ka BOAbI 13 KOTNIOBAHOB B NECYaHbIX
M CynecyaHbX rpyHTax BneyeT 3a coboii onnbiBaHue
0TkOCOB. B atom cnyyae uenecoobpasHa npurpyska
OTKOCOB CNOEM LLeOHS nnv rpasus.

Mpw rmy6uHHOM BOAOOT/MBE MO NEPUMETPY KOTNIOBaHA
Ha OnpeseNeHHOM PacCTOSHAW YCTPauBAIOT CKBAXWHbI, 113
KOTOPbIX OTKAYMBAIOT BOAY, B PE3YNLTATE YEr0 NOHMXAETCS
YPOBEHb MOA3eMHbIX BOZ. /ICMONb3yIOT €ro BO BCEX Cyyasix,
korga Heo6xoAMMO OCYWUTb GONbLUME CTPOUTENbHbIE
MMOWAAKA CO 3HAYUTENbHBIM MPUTOKOM TPYHTOBBIX BOZ,
(ko3ddULMEHT dunbTpaLmK cocTasnseT bonee 2 M/CyT.).
MpumeHeHne ray6UHHOrO BOLOMOHWXEHUS UCKMIOYaeT
BO3MOXHOCTb HapYLUEHWS TPYHTOB OCHOBaHUSI U OTKOCOB
KOTNOBaHa, MPUYEM FPYHT OCHOBAHMUS JAXE YNIOTHAETCS.
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UrnogunbtpoBbie yCTaHOBKM MOTYT ObITb NErKumMu
W 3XEeKTOpHbIMW. Jlerkme npuMeHsioT npu paboTe B
HECNIOUCTLIX FPYHTax C KOAPOUUMEHTOM buabTpaLmm
1-50 M/CyT. npu BOOOMOHWXEHUM Ha rNybuHy 4-5 Mm.
OXeKTOPHbIE UrNOPUNLTPLI NO3BONAIOT NOHU3UTH YPOBEHDL
rPYHTOBbIXBOA,A0 20 MB3aBUCUMOCTY OT PUILTPALWMOHHBIX
CBOWCTB FPYHTOB ¥ TMNa UrNOMUNLTPOBOI YCTAHOBKM.

Mpw BakyyMHOM METOLE BOLOMOHUXEHWNS B CKBaXWHE U
Ha HapyXHOI NOBEPXHOCTU GUNLTPOB [LONXEH CO3AaBaThb-
CS U HEMPEPLIBHO MOAAEPXKMBATLCS BakyyM. BakyymHble
CKBaXWHbI MOT'YT NMPUMEHSITLCS B FPYHTax C KO3 ULMEH-
ToM unstpaumumn 0,1-2 m/cyT. npy TpebyeMom BOLOMOHM-
XeHun 0o 70 M B 3aBUCUMOCTM OT CTPOEHUS TOJLLM FPYHTA.

Hapspy ¢ nonoxutensHeiM addEKTOM BOLOMOHKEHNS
BO3HVKAIOT M OTPULATENbHbIE IBNEHNS. 3@ CYET rMapoam-
HaMW4YECKOr0 JABNEHNS HA FPYHT, BO3HMKAIOLLEro Npu ABU-
XEHUM GUNBTPALMOHHOrO NOTOKA, 0CNabeBatoT MPOYHOCT-
HblE CBSI3V MEX/Y YaCTULLAMM FPYHTa, YTO MOXET Bbi3BaTh
UX BbIHOC. [MOHWXEHME YPOBHS MPYHTOBbLIX BOZ, NPUBOAUT
K YMEHbLLEHMIO B3BELUMBAIOLLErO [ABNEHUS B IPYHTE U,
COOTBETCTBEHHO, K €r0 AOMONHUTENBHOM OCALKE.

PaspbixneHne 1 ynNinoTHEHWE TPYHTOB, Bbi3biBAlOLLEE
UX LOMNONHWUTENbHLIE OCAAKM, BO3MOXHO, 1 B NpoLecce
OYpEeHNs BOJOMOHN3UTENBHBIX CKBAXMWH, MOrPYXeHWs 1
U3BNEYEHUS NTNOPUNBTPOB.

OrPAXXAEHUE U KPENJIEHUE KOTJIOBAHOB

Heobxoanmo Takxe npoBecTv paboTkl Mo orpaxze-
HUIO W KPEMNeHMIO BbIPLITOro KOTA0BaHa. B ray6okux
KOT/IOBaHaX, UCMONb3YEMbIX MPY BO3BEAEHWN BbICOTHBIX
30aHWi1, MPUMEHSIIOTCS ClEAyIoUMe BUbl OrpaXaeHNs
BEPTUKASbHBIX CTEH:

*+ LUMNYHTOBOE OrpaxAeHne W3 CTalbHbIX MPOKATHbLIX
npodunei nan ceai, yCTaHaBIMBAEMbIX C ONPEAENEH-
HbIM LLArom Apyr oT Apyra;

* HarenbHOE KpennieHme 0TKOCOB;

* LUNYHTOBOE OrpaxAeHune Tmna «WnyHT Jlapcexar;

+ 13 BypPOCEKYLLMXCS 1N CONPUKACAIOLLMXCS CBal;

* CMIOLLUHBIX CTEH, BbIMOMHEHHbIX U3 FPYHTOLLEMEHTHbIX
cBai;

* Xene300ETOHHbIX «CTEH B FPYHTE» (MOHOMMTHBLIX UK
COOpPHBbIX).

lpn yCcTpONCTBE LWUNYHTOBOrO OrpaxgeHus u3 npo-
KaTHbIX NPOdUNEN Yalle BCEro MCrosb3yoT TpyObl, nam
ABYTaBPbl, KOTOPbLIE MOFPYXAIOT HA HEKOTOPOM PacCTos-
HUM Jpyr OT Apyra O Hadvana pa3paboTku KOTNOBaHA.
MpoMeXyTKU Mexay HAMU No Mepe pa3paboTku KOTo-
BaHa 3anonHsOT 3abMPKOA 13 JOCOK, METaNNNYeCcKmnx
JINCTOB UNM TOPKPET-BETOHOM. [JaHHbIA TUN KpenneHus
NPVYMEHSETCS NPY HA3KOM YPOBHE MPYHTOBBIX BOS.

MeToabl NOrpyXeHns SNEMEHTOB LUMYHTOBOrO Orpa-
XOEHNS:

+ BypeHuEe 1 OnyckaHue B CKBaXMHY,

* YAAPHLIA METOA,

+ BUBPOMNOrpyXeHue,

Texct WPFEH PAWEHOOP®EP, reHepanbHbii gupektop 000 «UHOBTUNH»,
CEPFEN A®GWUHOTEHOB, rnaBHbiil KOHCTPYKTOpP FeoTexHuyeckoro nenapramenta 000 «LUOBNUH»

lOpreH Pawennopdep

OpHa U3 OCHOBHbIX 3afia4, KOTOpble peLuatoT
cTpouTenu npu BeeHUM noa3eMHbIX paborT, —
3TO 3aluuTa KOTJSIOBaHa OT FPYHTOBbLIX BOJ,

* 3a[1aBNMBaHVE,

* 3aBMHYMBAHNE.

HarenbHoe kpenneHve Bnepble ObINO NPYMEHEHO B
lepmanumn okono 20 neT Ha3ap. B kauecTse nognopHoi
KOHCTPYKLMWM MCMONb3YETCS CaM TPYHT, YKPEMNaeHHbIA
CMCTEMOI apMaTypHbIX CTepxHen (Harenen). Mo mepe
pa3paboTku KOTNOBAaHAa OTKOCHI MOKPLIBAIOT TOPKPET-
6ETOHOM MO MEeTannnyeckoin cetke. 3aTeM B HUX
npobyprBaloTCs LUNypbl, B KOTOPLIE YCTaHABIMBAIOTCS
Xene3006eTOHHbIE aHKEPbI, CKPEMISIEMbIE C NMOKPLITUEM.
[aHHbI BUA, KpenneHns LenecoobpasHo MPUMEHSTh
npu rnybuHe kotnoBaHoB fo 10 M npu OTCYTCTBUM
BOLOHOCHbBIX FPYHTOB.

Mpu BLICOKOM YpPOBHE FPYHTOBLIX BOA W ClOe
BOZOYMOPHOr0 rpyHTa He3HauuTenbHo rnybxe AHa
KOTNOBaHa WCNONb3YIOT WNYHTOBOE OrpaxaeHue
M3 CNNOWHOro psga cneuuanbHoro npoduns. Ans
obecneyeHnss BOLOHENPOHULLAEMOCTH OrpaxieHus
KOHUbl 0anok CoefuHAIOT B 3aMmKu, chyxauiue
OAHOBPEMEHHO HaMpaBfSOWUMU NPU MOTPYXEHUN
wnyHTa (wnyHT Jlapcena u gp.). WnyHT norpyxaior,
3arnybnss HUXHWIA KOHeL, B CNOW BOLOYNOpa, CO3.aBas
Takum 006pa3oM CMIOWHY OTCEYKY OT TPYHTOBbLIX
Bof. [laHHbIl TN orpaxneHust 0ObI4HO MPUMEHSIETCS
B BOJOHACBILLEHHBIX TPYHTaX Npu rnybuHe KOTIOBaHa
no 10 m. WnyHT vawe Bcero npegycmatpuBaeTcs
N3BIEKAEMBIM.

OrpaxneHus n3 6ypocekyLumxcs caaii ycTpanBaloTcs,
KOrga AHO KOTIOBaHA 3a/eraeT HXe YPOBHS FPYHTOBbIX
Bof. Takue cBau CrnocCoOHbI BOCMPUHWMATL Gonblune
Harpysku, N NOCKObKY NPY MX YCTPOWCTBE, Kak Npaswuso,
He TpebyeTcs MPUMEHEHWE TNWHWCTOrO pPacTBopa,

Cepreii AdpmHOreHoB
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[TexHONnoOruu

"ny6oKuiA KoTnoBaH

N MUKPOTOHHENW ANs
BbIMOJSIHEHNSI CTPYNHOM
LiemeHTaumu npu
CTPOUTENLCTBE CTaHLUK
METPOononnMTeHa Ha IMHUK
Cesep — Or B KenbHe
(Fepmanus)

"ny6oKuiA KOoTnoBaH

npu CTpouTensCcTBe
MHOrOYHKLIMOHANBbHOrO
komnnekca B MioHxeHe
(FCepmaHms)

MCK/I0YAETCS BO3MOXHOCTb aBApWIAHBLIX CUTyaLMid npu
BO3BEJEHUM MOL3EMHBIX COOPYXEHWA B CNydYae YTeuku
pacTBopa.

OrpaxpeHus u3 Oypocekywuxcs cBai MoryT
MMETb CNIOXHOe OYepTaHue B MiaHe, B TOM 4uUcChe
KpuBonuHeiiHoe. K HegocTatkam Takoro OrpaxpeHvs
CrefyeT OTHEeCTW HEeBO3MOXHOCTb WMCMO/b30BAHUS
ero npu rnybuHax kotnoeaHa 6Gonee 20-25 m (13-3a
OTKJIOHEHWS OT BEPTUKALHOMO NONOXEHUS NPY BOMBLLON
rnybuHe BypeHust), a Takxe HE0BX0ANMOCTb BLINONHEHNS
pa3bypuBaHus 6eTOHA COCEAHMX CBail B CTPOro
onpeneneHHon NocneaoBaTenbHOCTU.

OrpaxzaeHnst n3 CrioWHbIX PYHTOLEMEHTHbIX CBaii
MOryT ObiTb BbINOSHEHLI B cnabbix rpyHTax (topd, wn,
CYINIMHOK, MECOK 1 AP.) MO TEXHONOMNK CTPYNHON LEEMEH-
Taumu. B pesynstate B rpyHTOBOM Maccuee GopMmpyioT-
C$1 CBau U3 rpyHTOBETOHA C BbICOKMMM MPOYHOCTHBIMY 1
NPOTUBOGUNLTPALMOHHBIMI XapaKTePUCTUKAMM.

TexHonorvsi «cTeHa B rpyHTe» 06nafaeT psAoM npeumy-
LLECTB MO CPABHEHMIO C APYrMMU METOAAMMW CTPOUTEb-
cTBa. OJHWMM 13 CaMblX BAXHbIX SIBSETCS BO3MOXHOCTb
ycTpoiicTea rny6oKux KOTNOBAHOB B HEMOCPEACTBEHHO
67M30CTU OT CYLLECTBYIOLWMX 3[aHWIA U COOPYXEHWIA,
4TO 0COOEHHO BaXHO MPW CTPOWUTENLCTBE B CTECHEH-
HbIX FOPOLCKUX YCNOBMSIX, & TAKXE NMPU PEKOHCTPYKLLUM
coopyxeHuit. OTnagaet HeobXOAMMOCTb B YCTPOMNCT-
Be BOLOMOHWXEHWUS WAM BOLOOTIMBA, YMEHbLUATCS
00beMbl 3eMAsHbIX paboT. MMosBnseTcs BO3MOXHOCTb

86 BblchM OKTAGPbL/HOAGPb

OJHOBPEMEHHO MPOU3BOAWTL PabOTHI MO YCTPOWCTBY
NOA3EMHbIX YacTen 34aHnin metogom top-down (o Tex-
HOMOruM BefileHUst paboT YnTaliTe B CNEAYIOLLEM HOMEDE.
- lpumey. pea.), 4TO PE3KO COKPALLAET CPOKM UX CTPOU-
TenbCcTBa. TONWMHA CTEHbI B FPYHTE BapbUPYeTCs B npe-
nenax 40-120 cm npw rny6uHe TpaHwen go 40-50 m.

rmnapousonauud

bonblwoe 3Ha4yeHWe npu CTPOUTENbCTBE MOA3EMHbIX
KOMMNekcoB MMeeT obecneyeHne nx BOLOHENPOHMLAE-
mocTu. Tnaponsonsaums, Kak npaswnio, 3akil4aeTcs B
YCTPOICTBE TaK Ha3blBaeMol «6esoi BaHHbl». MpuHUmn
ee yCTPOMCTBA COCTOMT B CNEAYIOLWEM: BbINOMHAETCS
NPUXUMHAs CTEHKA M3 TMAPOTEXHMYEckoro GeToHa ¢
nobaekamu npom3sogctea ¢upmel Shomburg unm ap.
KonnyecTBo 106aBOK 3aBMCUT OT BOLOLLEMEHTHOMO OTHO-
LUeHusi 1 pacxofa uemeHTa Ha 1 kybomeTp 6eToHa.

[inst 06ecneyeHns BOBOHENPOHULLAEMOCTY M3rOTOBJEH-
HOI «6enoii BaHHbl» NpPefycMaTpUBAETCS NPUMEHEHME
rMAPOM30NALMOHHBIX MATEPMANoB ANS rMAPOU30AALMA
pabounx WBOB B ABYX YPOBHsiX. MepBbiii ypoBeHb 0bec-
neynBaloT BHewHne aedopMaunoHHble npobunn ans
LUBOB, U3rOTOBAEHHbIE W3 TEPMOMNACTUYECKON CMECU.
@opmoBble 3N1EMEHTHI (YrNIOBbIE UM KPECTOOBPa3HbIe)
13roTaBIMBaOTCs MO0 B 3aBOACKMX YCNOBUSX, OO Ha
cTponnnowaake ksannduuypoBaHHbIM NEPCOHAN0M.

Ons ruapom3onsaumn nepBoro ypoBHS MPUMEHSIOT
Tricomer, koTopblii 06/1242€T BLICOKUM OTHOCUTE/bHBLIM
YOAVHEHWEM NPU Pa3pbiBe, UCKMIOYNTENLHOW XMMMYe-
CKOW M U3HOCOCTONKOCTBIO.

BTopoit ypoBeHb ruzponsonsumm paboymx LWBOB 06ec-
NeynBaeTCs CUCTEMOW WMHBEKLMOHHBbIX LUAAHTOB ANS
MHOrOKpPaTHOM 3aNPECCOBKUN LLEMEHTHBIX CYCMEH3UIA 1K
CMOJT Ha OCHOBE aKpuUnaToB.

bnarogaps KOHCTPYKUMU LINaHra B x04e YKnaaku
6ETOHHOI CMECH UCKIIIOYAETCS BOSMOXHOCTb MPOHUKHO-
BEHWS B HEMO LLEMEHTHOr0 MOJIOKa.

B kayecTBe ropusoHTanbHoW rugpomsonauum GyHaa-
MEHTHOW MANTbl NPUMEHSIIOTCS Pa3ANYHbLIE TMAPOU30NS-
LIMOHHbLIE MEMOpaHSI.

AHKEPHOE KPENJIEHUE

[ng komMneHcaumy Harpysku, OENCTBYIOLLEN CO CTO-
POHbI FPYHTA HA OrpaxfatoLLyld KOHCTPYKLMIO CTEH
KOTNOBAHa, BHYTPW HEr0 YCTPauBaioT AOMOAHUTENbHbIE
3neMeHThl, 06ecneynBaloLLMe HaAEXHOCTb OrPaXAEHMS.
TakMMu SNeMEHTaMU SBASIOTCS PACMOPHbIE KOHCTPYKLMN
1 TPYHTOBbIE @HKEPBI.

Mpwu BonbluMx pasmepax KOTIOBAHOB BO3HMKAIOT CNOXHO-
CTV C 0BECMEYEHNEM YCTONYMBOCT JJIMHHBIX PACNOPOK OT
NPOLONLHOro U3rnba. Hanuyue B KOTNOBaHE Pacnopok Co3-
[laeT TPYAHOCTM Npy NPou3BOACTRE paboT. B cBsan ¢ aTum
BO MHOTVX Clly4asix LienecoobpasHo NPUMEHEHWE aHKEPHBIX
KPEnneHuin. AHkepbl MOryT BbiTb YCTPOEHbI BO BCEX TMMAX
IPYHTOB, KPOME CNabbIX CUIBHOCXKVMAEMbIX TOPGOB 1 UNOB,
MPOCaA0YHBIX W FIMHUCTBIX FPYHTOB TEKYYEH KOHCUCTEHLIMM,
rAe VX HecyLLas cnocoBHOCTL KpaliHe Mana.

HanexHas cBs3b Tena aHkepa ¢ rpyHToM obecneyvsaeTcs
B PE3yNbTaTe MHLELMPOBAHMUS B IPYHT LEMEHTHO-MECHYaHO-
ro pacteopa. [pu ycTpoiicTBe aHkepoB A 06pa3oBaHus

CKBaXWH B rpyHTE MpUMEHsitoT BypoBoe, BUOPALWIOHHOE,
3a/iaBnuBatoLLee 1 3abrBHOe 060pyLOBaHME.

TexHonornyeckass nocnefoBaTeNbHOCTb NpY YCTPOR-
CTBE aHKEPOB BKJII04aET B Ce0s:

* YCTPOWCTBO CKBaXMHbI;

* 4aCTWMYHOE 3amnOfIHEHWE CKBaXWHbl PACTBOPOM
3a4enky;

* NOTPY>XEHWE B CKBAXWHY BHYTPEHHEN apMaTypbl;

* MHbELMPOBAHWE NOA LaBNEHNEM TeNa aHkepa nocne
repMeTM3aLmnm HUXHEN 4acTU aHKePa;

* HaTXEHME U 3aMOHONNYMBAHNE apMaTYPbI.

B Hawel npakTuke Ans KpenaeHns KOTN0BaHOB LUKPO-
KO MPVMEHSIOTCS FPYHTOBbIE aHKEPbl PA3NYHON KOHCT-
pykuum, npegnaraeMele komnanuein Dywidag:

* BPEMEHHbBIE aHKEPbI C NPSAEBOW 1 CTEPXHEBOW apMa-
Typoii

* NOCTOSIHHbIE AHKEPbl C MPAAEBON U CTEPXHEBON
apmartypon;

* CbEMHbIE C MPSAEBON 1 CTEPXHEBOW apMaTypon.

[ins o6ecneyeHns LONrOBEYHOCTI aHKEPOB MPUMEHS-
0T PasnuyHble aHTUKOPPO3MOHHBIE MOKPLITUS: MAacT-
MaccoBble 000/I04KM (MNIEHKM), FOPSYEE LIMHKOBAHUE W
MOKPbITUS U3 3MOKCUAHBIX CMOJT.

BYpOVHBEKLMOHHBIE aHKEPBI «TUTaH», pa3paboTaHHble
¢dupmoi ISCHEBECK Gmbh, Hawwnu wrpokoe npuMmeHe-
Hue u B fepmanum, 1 B cTpaHax EBpOCOI03a kak COOTBET-
cteylowme Hopmam DIN4128, SIA 191/1:2001, DTU 13.2,
pr.EN14199.

B oTAnyme 0T Apyrux M3BECTHBIX TEXHONOMMIA N3roTOBINE-
HUSt 6YPOMHBEKLMOHHLIX aHKEPOB, aHKEPbI «TUTaH» BbINOJ-
HSIOTC 32 0OMH npoxon GypoBoro cHapsga. bypoBoii
CHapsa, N0 AOCTUXEHWUM MPOEKTHOW AAUHbI OCTaBASeTCs
B CKBAXMWHE B Ka4eCTBE apMUPYIOLLEro 31eMeHTa CBau.
Teno cean dopmMupyeTcst B npolecce BypeHns npoMmbl-
BOYHOM XWAKOCTbO, B KQYECTBE KOTOPON MPUMEHSIETCS
LIEMEHTHBI pacTBop. BepxHss 4acTb aHkepa «TuTaH» B
3aBMCHMOCTU OT MPOEKTHOMO PELLEHUS N €€ HA3HAYEHUS
MOXET KOMNAEKTOBATLCS YNOPHBIMY MAACTUHKAMU, NOy-
LIApOBLIMU rankamu, KOHTpraikamu, nnacTMacCoBOW
TpyOKOW (AN CBOBOAHOIrO HATSKEHUS aHKEPa).

MpumeHsiemoe 060pyLOBaHNE U MaTepuasbl NO3BONS-
I0T ycTpameaTtb rpyHTOBbIE aHkepbl Gupmbl ISCHEBECK
Titan ¢ Hecyweit cnocobHocTeio o1 10 T¢ mo 150 TcC.
KOHCTpYKLMS BUHTOBOW HApPe3KU Ha aHkepax no3eonsert
€03[aTb HAAEXHbIA 3AWUTHBLIA CNON W3 LLEMEHTHOro
KaMHs1, He paspyLuaemblii NPU PACTIKEHUN MU CXaTUN
(kaKk y npegBapuTENbHO HAMPSXEHHBIX apMaTypHbIX
KOHCTPYKLMIA), Y4TO MO3BOASET MCMOMb30BATb AHKEPDI
«TUTaH» B KQ4€CTBE NMOCTOSHHbIX aHKEPOB.

CBAWHBIE OCHOBAHWUS BbICOTHbIX 3JAHUIA

HapexHocTb dyHAaMeHTa — 3TO OAMH W3 TNAaBHbIX
KpUTEPWEB LONrOBEYHOCTH 1 BE30MACHOI aKCnayaTaLumm
30aHUN 1 COOPYXEHWIA. IMEHHO NO3TOMY NpwW BO3Bede-
HUM BBLICOTHBIX 3[4aHWIA 4aCTO UCNONb3YIOTCS CBalHbIE
dyHaamenTbl. Mpu 1x ycTpoicTBe Hanbonee 4acTo npu-
MEHSIOTCS CNEAYIOLLME TUMbI CBal:

+ BypoHabuBHbIE CBaU;

* cBau, ycTpavsaemble no TexHonorun SOB (CFA);

+ cBan-6apeTThI.

BypoHabusHbie can BbINOAHATCA anameTpom 600-
1200 (1500) mm v rny6uHoit go 50 M. OHK ucnonb3yloTes
npu 60MbLNX COCPEAOTOYEHHBIX BEPTUKANBHBIX U FOpY-
30HTaNbHbIX Harpyskax, Ha Nnowankax ¢ pPasanyHbIMM
VHXEHEPHO-reoNorMyeckuMm YCNoBrUsSIMU B CTECHEHHON
rOPOLCKO 3aCTPONKeE, FAe MOryT BO3HUKHYTh Aedopma-
L1y npu 3a6rBKe 1nn BUOPONOrpyXEHNN CBAMA.

B 3aBMCYMOCTM OT reoniormyeckix ycnouin Bypexue ckea-
XMH OCYLLECTBASIETCS MOJ, 3aluMTOn 06CapHbIx TpyO mnm
IMVHACTOrO PacTBOpa. 3HAYUTENBHO YBENNHYMBAET HECYLLYIO
CNocoBHOCTL BYPOHABMBHOM CBaM YLUIMPEHNE OCHOBAHUSI.

Texronorns SOB (CFA) coBmelLaeT B cebe npenmylue-
cTBa 3a6MBHbIX N BYpOHAOMBHLIX CBAIA.

[LaHHblii cnocob GypeHus no3BONSIET NPOW3BOAUTH
paboTbl B CAOXHbIX FMLPOreoNornyecknx YCnoBusix, B
TOM YMCAE B CTPYKTYPHO HEYCTOMYMBbIX U BOAOHACKILLEH-
HbIX rpyHTax. Pabota no AaHHOW TEXHONOrMK He BbI3bl-
BaeT BUOpauwii. PopMrUpOBaHME CBA OCYLLECTBASETCS
6e3 BbleMKW TPyHTa, YTO MO3BONSIET BbINOMHATL pabo-
Tbl B HEMOCPEACTBEHHOW GAM30CTM K CYLLECTBYIOLMM
COOpPYXeHnaM. [laHHas TEXHONOTMUS UCKNIOYAET UCNOfb-
30BaHVE MWHWUCTOrO PacTBOPA, YTO NO3BONSET N3beXaTh
3arpsI3HEHNS CTPOMTENBHOW NAOLWAAKN U NPUMEHEHNS
060pynoBaHns Ans MOATOTOBKM M OYUCTKM FIMHUCTOrO
pacteopa. [lnuHa ceawi, ycTpamBaeMblx N0 AAHHON Tex-
Honorum, MoxeT gocturatb 30 M C NPOM3BOAMTENBHO-
cTblo pabot go 10 ceaii guametpom 0,6-0,8M Ha ogHOM
arperare B CyTKW.

CBaun-6apeTTbl YyCTPAMBAIOTCA MO TEXHONOTUM «CTeHa
B FPYHTE» W CNOCOOHbLI BOCMPUHUMATL O0NblUMe BEPTU-
KanbHble M FOPU3OHTasbHbIE Harpysku. MybuHa Takux
CBaii MOXeT focTuratb 50 M B pasnuyHbIX reonornyeckux
ycnosusix. M

BubponorpyxeHune
wnyHTa JlapceHa npun
cTpouTenscTee TAL,

B Kapncpya (F'epmanus)

OKTAGPbL/HOAGPb BblcﬂTM
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B PuUre vger cTpouTenbcTeo MHOropyHKUNOHAlbHOro Kommnsekca Z-tower,

KOTOprI7I oéynert cocTt
ranepeen. Komniekcis

m ABYX 6alleH, COeANHeHHbIX Ha ypoBHe 17-ro aTaxa
aer YeTbipe NOA3EMHBIX. 9Ta)ka, 06beAMHEHHYIO

».MapKOBKY 1 fiBE GalLHW; onl-la*‘ns KOTOPbIX 31-3Ta)XHasi — O(PUCHBIN LIEHTP,
Apyras — 29-aTaxkHas — A9TN3Be3[04YHas rocTUHULIA Knacca JIoKC. | @

a-
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Maxmopn dapokxHus

& =y N

Z-Towers pacnonoxuTcs Ha 6epery 3yHACKOro kaHana
(Z kak «3yHAa»), Ha OQHOW IMHUM C «CONHEYHBIM KAMHEM>
n Jomom neyatn. BawHu pacnonoxarcs napannenbHo
peke, BOKpYr Hux Oynert 3eneHast 3oHa. CTpouTenscTBO
120-mMeTpoBOro komnnekca BefeT aBCTpuickas
komnaHus Strabag. B aToii cTatbe pacckasbiBaeTcs
0 HOBbIX METOAAX, NPUMEHAIOWMXCH MPW MOA3EMHbIX
pabotax. CnegyeT OTMETUTb, YTO TONIbKO 0ObEM
BblGpaHHOro rpyHTa cocTasnset okono 100 maH M3, a
pa3mepbl koTnoeaHa — 93x84 m.

CnoxHoCTb BO3BEAEHNS NOA3EMHON 4aCTU KOMMEK-
ca 3ak/ioyanacb B 0COOOM reonorMyeckoM CTPOEHUM
CTPOMNAOWAAKKN, HE MO3BONSIOWEM YCTPOUTb Orpax-
[EeHNe KOTNOBaHa T!Na «CTEHA B FPYHTE», a TakXe npu-
MEHWTb aHKEPHOE KPEeneHne Orpaxzalowmnx KOTnoBaH
KOHCTPYKLMIA.

BMI:IIT!!ME OKTAGPbL/HOAGPb

[PYHT Ha CTPOMTENBHON NAOWAAKe COCTOS B OCHOB-
Hom u3 Topda (~70%), necka (~20%) u ramHbl (~10%).
CneunanbHo ans 3710 miowanku Obina paspaboTaHa
TEXHONOMMs, C MOMOLLbIO KOTOPOW MOXHO BO3BOAUTH
NOA3EMHYI0 YaCTb KOMIIEKCa B OTKPLITOM KOT/IOBAHE.

OMUCAHUE METOA

Y106bl YyCTAHOBUTL TAXeNy OYypoBYIO TEXHWKY,
ObINI0 NPOM3BEAEHO YKPEMEHNE MOBEPXHOCTU FPyHTa.
BepxHuii cnoii ykpenunu (Gbina co3paHa cneuuanbHas
Tepputopust 4Ns BypeHns) — ONOSHUTENLHO Hackinanu
nomaHbli webeHs 40/70 mm cnoem B 80 cm.

C YpOBHSI MMOHEPHOrO KOTIOBAHA OblM BbIMOHEHbI
BHYTPEHHNE OypoHabWBHbIE CBaW MOA3EMHON 4YacTu
C ONOpoON Ha MaTepuKoBbIN TFPyHT. CBam umenu
MeTannnyeckue 3aknagHble 4eTanu Ans nocneayiowero
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Tekct MAXMOLO ®APOKXHWNA,
c Hemeukoro OJTbTA NNANWWHA,
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nmcnonHutenbHblh gupektop 3A0 «lWTtpabar», nepeBop
ACCUCTEHT mcnonHutenbHoro aupektopa 3A0 «lWTtpabar»,

hoTO NMpeAgocTaBNeHb KomMnaHuen «lWtpabar»

Mopenb komnsiekca
Z-tower

BypoBas TexHuka b
b

o

KpenneHus OWCKOB NIUT MepekpbiTUiA NoL3EMHbIX
aTaxeit. Mo BHELUHEMY KOHTYPY KOT/IOBaHa Bbii YCTPOEH
meTtananyeckuin wnyHt (AZ 50 ot Auenop/Azelor)
Ha rnybuHy okono 20 M, cnyxXawmii OLHOBPEMEHHO W
3aLUMTON OT HAMOPHbIX FPYHTOBbIX BOA,.

OkOHYaTeNbHOE MOHMXKEHWE YPOBHS FPYHTOBLIX BOA B
KOTNIOBAHE Ha Nepuof, cTpouTenbcTea 6bino o6ecneyeHo
C MOMOLLBIO FPABUTALMOHHBIX 1 BaKyYMHbIX KOMOALEB.
[paBMTaALMOHHBIE KONOALbLI 03HAYalT ChefyloLlee:
BOKpyr konoaues guameTrpom 300 cm Hacbinaetcs
cnoil rpaBuitHoro ¢unbTpa (BypoBas CKBaxuHa
anameTtpom 700 cm), Boga NOCTymaeT NOCTEMEHHO B
nepdopupoBaHHbie TpyBbl, 1 yXe 0TTyna NPOU3BOLST ee
0TKauky. B BakyyMmHbIX KONOALAX B OCHOBHOM AE/CTBYET
TOT Xe npuHUMn. TONbKO 3TV KONOALbI FEPMETUYHBI,
C03/a€eTCs BakyyMm, U Takum 06pa3om NpoMCXOLMT OTCOC

Boabl. OgHaKo B HawWeM ciyyae 3TOT METOL HEe MOXeT
ObITb MCMNONL30BaH, Tak Kak B MPYHTE CIMLIKOM BENMKa
[0Ns 3epHa Menkov dpakuum, YTO MOXET MPUBECTM K
3aKynop1BaHMIO KONOALEB.

PaboTbl ¢ 6ypoHabMBHLIMI CBasiMU ObiiN BLINOJHEHDI
¢dupmoit «LiobnuH Wneunantudbay», kotopas npume-
HUNa Ons 3T0ro crneuyanbHblii MeTomd, 4ToObl coBCTH
HeoOxoouMble gonycku. Onopel, COCTOSALLME U3 MeTan-
JINYECKOr0 CepreyHrKa ¢ nocnemyoLwmm o6eToHMpoBa-
HUEM, BbININ YCTAHOBNEHDI C YPE3BLIYANHON TOYHOCTBIO.

XKenesobeTOHHbIE NEPEKPLITUS MCNONL30BANNCh B
KayeCcTBe pacnopHOW CUCTEMbI. BbINONHIAMCL METOAOM
«CBEPXY BHW3» N NepeaaBani Harpy3Kky Ha LUNYHT Yepes
JOMNONHUTENbHbIE MeTannnyeckme cesan. BHyTpu Obinu
0CTaB/IEHbl BOMbLINE TEXHONOTMYECKME OTBEPCTUS AN
cnycka 3eMNepoHON TeXHMKK. Mcxoas 13 ctaTuyeckmnx

OKTAGpPb/HOAG6PDL Bblﬁﬂ“ﬂ)ﬁ 89

iy




IMHHOBAL UMW

Onoepa, ONopHbLIE CTONNKK

Harpy30kK, NOHWXEHWE YPOBHS FPYHTOBBIX BOA NPOUCXO-
JMN0 NO3TanHo, B 3aBUCUMOCTYW OT NPOABUXEHNS paboT
1 He0OXOAMMOCTY BEIEMKU FPYHTA.

lpyHT paspabatbiBancs u3-noL AWUCKa NepekpbITUS.
Mocne yctponcTea byHAAMEHTHON NANTLI BEPTUKANbHbIE
KOHCTPYKLMM (OCTATOYHbIE CTPOUTENbHBIE KOHCTPYKLMN
— CTeHbl, ONopbl U T.A.) BO3BOAMANCL OObIYHBIM METO-
[OM «CHU3Y BBEPX». HapyXHbIE CTEHbI TAKXe CTPOUINCH
CHW3y BBEPX. [MAPON30NALMS BbIMOSHEHA NO NPUHLMNY
«benas BaHHa». «benas BaHHa» — 3TO BOLOHEMPOHW-
LaeMblii BETOH, T.e. repMeTU3aLms NPOMCXOLUT TONLKO
C nomMoLLbto 6eTOHa Ha OCHOBE OT/IAXEHHOW apMaTypbl
(LUMPUWHA PACKPBITUS TPELLMH).

MpuHUKMN cTpouTenbCTBa NO cnNUpanu BHU3
npumMeHsincs Ao ¢oyHAaMeHTHOW NnTbI

Konogeuy

BblchM OKTAGPbL/HOAGPb

noaroToBKA

MoaroToBka k pa6oTam Mo aToMy metody Obina Tya-
TeNbHO COrnacoBaHa Mexay KOHCTPYKTOpamm U TEXHONO-
ramu. Ycnex MOXeT OblTb JOCTUrHYT TObKO MPU TOYHOM
COrnacoBaHUM OTAENbHbIX 3TanoB PaboThl ¥ KOOPAM-
Haumyu paboTbl NPOEKTUPOBLLMKOB C 3Tanamm CTpow-
TenbCTBa. BCS KOHLENLMS KOHCTPYKLMK AeTanbHO Bbina
pacnucaHa B rpacduke BbINONHEHUS paboT.

BaXHbIi KpUTEPUIA — YKpEnneHWe KpaeB rNaBHOM
[LOpOry U3-3a Npocajkn rpyHTa no o6evm ee CTOpoHaMm.
3aaaHHble [LONYCKW NpK YCTaHOBKE LUMYHTOBOW CTEHKM
TpeboBany TOYHOTO KOHTPOMS BO BPEMS BbIMOSHEHUS
BCeX CBaliHbIX paborT.

LOETANIbHOE ONMUCAHUE CUCTEMbI

CnepBa BepxHUIA CNovi rpyHTa Bbin YKPEneH HachInbHo.
3atem 6bin NpoBefeH rMyOUHHLIA APEHAX C NOMOLLbIO
KONOALEB 1 BO3BEAEHbI LUMYHTOBbIE CTEHKM (Z-06pa3Hble
npodunu). PaboTel no yctaHoke GypoHabKBHLIX CBald
BbINONHANNCH MO BCEW CTPOUTENBHON nnoLwagke. B 3oHax
NPUMbIKaHWS ByayLmX LMCKOB NEPEKPLITAN B CBaM Bbinn
BMOHTMPOBaHbI ONOPHbIE CTOAMKK. [ocne nepsoi dasbl
BbIEMKM OKONO 3,7 M TpyHTa CTafibHYl0 KOHCTPYKLMIO
NepeMecTunn Ha Onmopbl U3 CTann W CMOHTMPOBANU
HaBeCHyI0 0onanyoKy C MOMOLLbIO aHKEPHBIX CTEPXHEV.
@yHKUMS CTanbHOW KOHCTPYKLMK Bblna UCKIIOYNTENBHO
BCMNOMOraTeNbHON: OHa nopadepxusana onanyobky,
apmartypy v 6eTOH 10 Tex Nnop, noka BETOH He YKpenuu,
a Onopbl HE CTaNN BbIMOHSATH OKOHYATENbHYIO OMOPHYIO
dyHkumio. OcTaBneHbl apmaTypHble Bbimycka Ans
NPUMbIKAHWS LEHTPANLHON YaCTW NAKUTbI NEPEKPLITHS.

Kax[10€ KonbL,o NepeKkpbITUi BLINONHANOCH C Pa3buBKoit
paboT Ha 4eTbipe 3axBaTku. Mocne Habopa NPOYHOCTM
6ETOHOM Ha YETBEPTOM 11 NOCNEAHEM 3Tane MOXHO ObiNo
NPOLOMXNTL BbIEMKY FPYHTa B AMArOHaNbHOWM 3axsBaTke
Ha cnegylowem ypoBHe. lMpuHUMN CTPOUTENLCTBA MO
CMUpanu BHU3 NPUMEHSNCS A0 QYHAAMEHTHOW MAnTbI.
Bblemka nponsBoamnacs TOYHO ONPEENeHHbIMU 3Tanamu,
4TO 06€cneynno CKOOPAMHUPOBAHOCTb YCTAHOBKM
Xene306ETOHHbIX IMCKOB NEPEKPLITUI N BHIEMKM FPYHTA.

Mocne cospganua GbyHAAMEHTHON NAWUTHI HAPYXHbIE
CTEHbl W BCS BHYTPEHHSS 4YacTb OblW BbINOJHEHB
00bl4HbIM crocoOoM «CHU3Y BBepx». [locnegHee
NepeKPbLITUE IBASETCS 3aBEPLUEHNEM NOA3EMHON YaCTw.

MpumepHo 250 6ypoHabuBHbIX CBall BblM YCTAHOBJIEHDI
nodyepHeinn ¢upmoii «LobnunH». CneunanbHblii MeToq,
006ecneynn BbICOKYI0O TOYHOCTb YCTAHOBKM OMOp u3
NPOKaTHOW CTanu B NPeaBapuTENbHO BbIMOAHEHHbIE
6ypoBblE CKBaXWHbI. KONMOHHBI U3 NPOKATHOI CTanm Obian
OCHalLLEHbI HAIOXEHHBIMY KONbLIAMW, KOTOpble 06pa3oBanu
MOCTOSIHHLIE OMOPHbIE CTONMMKW ANS XeNe300eTOHHbIX
[MCKOB MEPEKPbITUA. [lonoxeHne onop paccymTbiBanoCh
ncxops 13 GOPMMPOBAHUS OKOHYATENbHOW KOHLEMLMM
rapaxa wnaM noa3emHbIX 3Taxen napkosku. B uensax
noxapHoi 6e30MacHOCTM TakWMe Onopbl MONYYMIK
[LONONHUTENBHO BETOHHYIO 0000UKY.

Y310B0€ COEAVHEHNE OMOPHBLIX CTONNKOB M3 CTaiu C
6ypoHabuBHOI cBaeit NoTpeboBano BLICOKOr0 KayecTsa
BbINOSHEHMS. OTU y3Nbl UCMbITLIBAIOT BOMbLUYIO CTATUYE-
CKylo Harpy3ky. Mocne BblemMky rpyHTa cnesyet 0cBo60-

AuTb apmatypy 6ypoHabrBHOI CBan OT OCTATKOB 6eTOHa
L4Ns Nocnenyiowero NpucoeamHerns K GyHaaMeHTHOM
nauTe, 4ToObl BBINONHUTL KOHCTPYKTUBHOE COEAMHEHWE
C BYTMPOBAHHON QYHAAMEHTHON NANTON. ByTpoBaHHas
dyHOaMeHTHaq NanTa — COeANHUTENbHAS AeTab Mexay
CTasIbHOW Onopoi u 6ypoHaOMBHLIMI CBassMM. YCTaHOBKA
TakoNn (YHAAMEHTHOM NAWUTBI OTHOCMTCH K MOMEHTY,
KOrzia roToBbl KOMbLLA NEPEKPBITUIA.

WHHOBALUS

[pMMEHeHVEe 3TOV MHHOBALMOHHON TEXHONOMrUK Aena-
€T BO3MOXHbIM 3P HEKTVBHOE YCTPONCTBO CTPOUTENBHO-
ro KOT/I0BaHa MoyTu Npu MoObIX Fe0NOrMYECKMX YCITOBUSIX
6e3 1MCnoNb30BaHUS FOPU3OHTANBHBIX aHKEPOB UK NpU
3a[laHHbIX OrPaHMYEHNSX, HanpuMep, ecan No NPoekTy
HY>HO CTPOUTL 6€3 rOPU30HTANbHBIX aHKEPOB.

KoHuenums ycTpoicTea CTPOMTENLHOrO KOT/I0BaA-
Ha OCHOBaHa Ha YCTPOWCTBE Xene300eTOHHbIX [MCKOB
NepeKkpbLITUA Kak PacrnopHON CUCTEMbI METOAOM «CBEp-
Xy BHM3». 3aTemM M3roTaBAuBaeTcs QPyHOAMeEHTHas
nAnTa, OT KOTOPOW BedyTCS BBEPX HapyXHble CTEHbI.
Orpaxzaiolast KOTnoBaH KOHCTPYKUMS — LUNYHT — Tpe-
60Bana HeNPEPLIBHOTO MOHMXKEHWS W YOEPXAHNS TPYH-
TOBbIX BOA. [ng 3TOro o1 GyHAAMEHTHOW NAWUTLI BBEPX
c03[aBasmcb ONopbl M annapenb. Takas KOHCTPYKUMS
obecneynBaeT yCTPOWCTBO LLOKONS BbLICLLUEr0 KayecT-
Ba Npy 3GGHEKTVBHOM NIaHMPOBaHUM BpeMeHu. boina
Takxe NPUMEHeHa cneunanbHas KOHUENUMS KOHCTPYK-
LMKU CTaNbHbIX PACNOPOK ANS COEAUHEHWUS CO LUMYHTO-

— ]

S i
Mnardopma ans
nposefeHus
3KCKaBaTOPHbIX paboT

BbIMW CTEHKaMU. Takoe peLleHre NO3BOAMA0 NPOBOANTD
MO3TaXHOE CTPOMTENLCTBO XENe300ETOHHBIX HAPYXHbIX
CTEH C HOpMasbHbIMK Pabo4MMm 3a30pamu.

Ha cTasnbHbIx onopax HaBeCHoOW onanyoku Obliv CMOH-
TWPOBaHbI KOHCTPYKLMM U3 TNABHbIX 1 BTOPOCTENEHHbIX
petaneil. OnopHas KOHCTPYKLMS «CTanbHble KONNakm» no
OKOHYaHUM paboT Oblna UCnoNb3oBaHa B KA4eCTBE ONop
BEPXHEro Xene3obeTOHHOro nepekpbiTus. Bce KOHCT-
PYKLMW NPOEKTUPYIOTCS C PACYETOM Ha YXXe roToBOE 34a-
HWE, T.€. KOraa CTpouTesbHble PaboThbl yXe 3aKOHYEHbI,
VMEHHO MO3TOMY NPOEKTUPOBAHWE CUCTEMBI 0Ka3anoCh
9¢dekTBHBIM. Takas KOHCTPYKLUMS NO3BOAWAA BbINO-
HUTb 0NanybKy C aHKEPHBIMU CTEPXHAMU.

Y3en mexay onopon
n yHAAMEHTHON
nnardopmon
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Tekct BNAOUMWP CMWPHOB, KkaHJ. TeXH. Hayk, 3amMecTuTenb pykosdaurensa Ha
LeHTpPpaAa NO CeACMMYECKON 6630NACHOCTN COOPYXEHUN U TOPOLOB nnn

MGEHMANS
3HEPT U ]
3EMJNETPSACEHMIA

Kaxpbi rog Bo Bcem mupe npoucxoaut 150-200 3emneTpsscCeHUU C MarHUTyaou
7,0 n Bbiwe. MowHble 3emneTpsaceHus 1999 roaa HaHecnM ywep6, KOTOPbIN Obi
oueHeH B 20 mnppa gonn. (Uamut, Typuus), 14 mnppa gonn. (AduHsl, Npeuus),
150 mnH gonn. (TanBaHb), N ITOT NepeyYeHb MOXXHO NPOAOIIKUTb. MOCKONbKY
TeHAEHUNA YMEeHbLUEHUS YacTOTbl WU Pa3pyLUUTENIbHOCTU 3EMJIETPSACEHNUUN He
Ha6nogaeTcs, YA3BUMOCTb COBPEMEHHON NMH(ppPaCTPYKTYpbl FOPOAOB TpebyeT
npuMmeHeHns 3hheKTUBHbIX CUCTEM cencmo3aLluTbl [1].

E€MNIETPSICEHNE MPY BbIXOAE HA NOBEPX-
HOCTb 06nafiaeT OrpoMHON paspyLu-
TENbHON 3HEPIMEN, U TEM HE MEHEE YXE
pa3paboTaHbl cnocoObl, KOTOPLIE MO3BO-
NS0T BOCMPUHSTH 3TY SHEPIUIO U 3aLLim-
TUTb COOpPYXeHus. [ononHWTeNnbHoOe AeMNPUPOBaHME
COOPYXEHW ABNSIETCA OAHUM W3 BapUaHTOB COEPXM-
BaHUS PA3PYLMTENBHOrO NOTEHUMAna 3emneTpsCeHuA.
Noes oemndumpoBaHMs 3aknlo4aeTcs B pacCemBaHum
SHEeprum CencMu4eckoro BO34EVCTBMS, NnepesaBaemMon
COOPYXXEHMIO, BMECTO YBENMYEHWUS COMPOTMBASEMOCTU
[LaHHOMY BO3AENCTBMIO [2].

Dusnyeckme NPUHLMNbI BAVSIHAS AUCCUNALLMN Ha Pery-
VPOBAHME OMHAMUYECKOrO MOBEAEHWUS KOHCTPYKLMWIA
Obinn M3yyeHbl 6onee ABYx cToneTwit Hasan, (D’Alembert,
Traite de dynamique, 1743) [3]. OnHako NPUMEHSTH CMO-
COOHOCTU MaTEPMANIOB PACCENBATbL SHEPTUIO HA NPaKTH-
KE Hayanu B pasnuyHbix chepax NHXEHEPHOW AesTenb-
HOCTM ropasno no3xe. OpHol U3 NepBbix 06nacTeit npu-
MeHeHUs AeMnOUPYIOLLEA TEXHONOTMN CTana BOEHHas
npombilneHHocTs (PpaHups, 1897). Yepes kopoTkuid
NPOMEXYTOK BPEMEHUN B aBTOMOBUIBLHON NMPOMBILLIEHHO-
CTW Ha4anm MCnonb30BaTb AeMndepsl, yCTAHABNNBAS UX
B NMO/BECHbLIE CUCTEMBI U 06ecneynBas KOMPopT BOAMTE-
10 1 cTabMNbHOCTb PaBOTLI MexaHM3Mam aBTomobuns. B
1956 rogy Housner G.W. npegnoxun MeToamky pacyeTa
COOPYXXEHWI HA OCHOBE 3HEPreTMyeckoro noaxoma [4].
Akiyama, Uang C.M., Bertero V.V. BHECNM LiEHHbIV BKNA B
pas3BUTKE OTAENbHbIX MOAOXEHWA, OCHOBAHHBIX HA SHEP-
reTMyeckux annpokCUMaLmsx, KOTOPbIE LMPOKO UCMOAb-
3YI0TCS B @HTUCENCMUYECKOM NPOEKTUPOBaHUM [5].

KoHuenuusi SHEPreTMyeckoro Noaxoaa 3akiioyaeTcs B
3bdEKTUBHOM CHUXEHWM SHEPTUM, NEPEABAEMOI COOPY-
KEHUIO IBUXEHNEM rPyHTa E Yepes GyHAaMEHT, npu 3em-
netpsceHnn. Mpu aHTUCECMMYECKOM MPOEKTUPOBAHNN
SHEPreTMYECcKOe HEPABEHCTBO 3aMChIBAETCS B BULE:
E<E+E, (1)

BblchM OKTAGPbL/HOAGPb

BennunmHa BHYTPEHHEN (HakananBaemown) SHepruu
COOpYXeHus E_ [oNMXHA OblTb MUHUMASILHOM, 4TOOHI
n3bexaTb BO3MOXHbIX MOBPEXAEHWIA, @ BEANYMHA pac-
Ce1BaeMOii 3HePTUM COOPYXeHNeM E, 1oMKHa ObiTb kak
MOXHO GONbLLENA.

BHyTpeHHss (HakanamBaemMas) 3HepPrus COOPYXeHMs

E;=E.+E, (2)

OHeprug, paccenBaemMasi COOpyXeHUEM

E,=E,+E, (3)

rae E, - aHeprua ynpyrux aedopmaumii; E, - knHetude-
cKkasi aHeprus; £, — aHeprus, paccensaemas ructepesnc-
HBIMW WU NNacTUyeckuMU aepopmauuamu; £, — aHep-
rus, pacceviBaemas Ba3K0CTHbIMU AedopmMaLmnsaMu.

3HayYMTeNIbHOE YBENMYEHUE BENUYMHbI BHeprun E,
SBNSETCS 6naronpusTHON BO3MOXHOCTbLIO PeryaMpoBsa-
HUS 3HEepPreTMYeckoro 6anaHca COOPYXEHNS, MCMONb3YSs
pasnuyHble neMndupyoLme yctpoictea. Ceiicmmyeckas
3awpmTa MOXeT OblTb peann3oBaHa NMOO MOHUXEHMEM
SHeprum Bo3aeicTens, MO0 NOBLILLIEHUEM BHYTPEHHEN
SHEPruin COOPYXeEHMS.

Lemndupyiolwme ycTpoitcTBa nNo npuHUmny paboTsl
noapasfensioTcs Ha Tpu TUNa: rmcTePesncHbIe; 3aBucs-
e OT CKOPOCTU HarpyxXeHus; opyrue pasHoBUAHOCTU
CUCTEM, NOTNOLLAIOLLNX SHEPTUIO.

PaboTa rucTepesncHbIX CUCTEM OCHOBaHa Ha NnacTuy-
HOCTW MeTanna v TPEHUN MaTepuanos.

YctpoiicTBa, paboTa KOTOPbLIX 3aBUMCUT OT CKOPOCTM
Harpy>xeHus, BK/OYalOT: aemndepsbl, COCTOSLLME U3 BA3-
KOYMpyrux TBEPAbIX MaTepuanos; Aemndepsl, paboTaio-
wue npyu AeGopMMpPOBaHUM BA3KOYMPYrMX XWMOKOCTEN
(Hanpmmep, BA3KOCTHbIE Anadparmbl XeCTKOCTH); Aemn-
depbl, Npy paboTe BbITANKMBAIOLLME XMOKOCTb Yepes
OTBEPCTME (HanpMMep, XNOKOCTHbIE BA3KO-HEIMHENHbIE
nemnaoepsl).

[Lpyrve pa3HOBMOHOCTM 3HEPronornoTUTENEN UMEIOT
XapakTePUCTVKM, NO KOTOPbIM OHW HE MOTYT ObiTb OTHe-
CEeHbl K OCHOBHBIM TUMaM YCTPONCTB. TakuMm npumepamm
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«Tanben»

Cxema pacrosfioxXeHus n
BHELLHWIA B1A gemndepa
B 3AaHun «Tanoen»

ABAAIOTCH Aemndepbl: BbIMOMHEHHbIE HA OCHOBE Cnna-
BA, COXPAHAIOLLEro namaTb MOBEPXHOCTW; BA3KOCTHbIE
nemndepbl ¢ HanMyYMem AOMNOAHUTENLHOW BHYTPEHHEN
PELEHTPUPYIOLLEN MPYXWHBI; XWUOKOCTHbIE AemMndepsl ¢
BOCCTaHaBNMBAIOLLEN CUNOW, 06PaTHO NPONOPLMOHaTb-
Holn gemnduposaxwmio [9].

MeTtannonnactuyieckue, GPUKLMOHHBIE WU BA3KOYMPY-
rme pemndupylowme ycTporncTBa NpuM CENCMUYECKOM
BO34EVCTBUM NOCTOSIHHO U3MEHSAIOT 3aBUCUMOCTb «Cuna
- NepeMeLLEHNE» PeakLymn 34aHUs, YBENNY1Bas ero BOC-
CTaHaBNMBAIOLLYIO CUNTY U XECTKOCTb.

B ctaTbe paccmartpuBaeTcsl 4acTb pa3paboTaHHbIX
LemMndupyoLLMX YCTPOICTB, NOMYYMBLLKMX Hanbonbluee
pacnpocTpaHeHve B Mupe [2, 6-9].

1. )XWAKOCTHBIE BA3KO-HEJIMHENHBIE
LOEMMN®EPDLI

BaskocTHbie gemndepsl Tvna OP u OTP (komnaHms
Fip Industriale, Utanus) [6, 7] u MHD (komnanus Murer
Sohne, lepmanus) [3, 8] BkmioyatoT B ceba UuaMHAOP,
3aMn0SHEHHbIA CUJIMKOHOBOW XMAKOCTbIO (MAacno unu
MacTWKa), W MOPLUEHb, KOTOPLIA pa3fenser ux Ha ABe
kamepbl 1 CBOGOAHO ABWXETCS B 0O0UX HANPaBMEHNSIX.
Lemndepsbl 06bIMHO pacrnonaratnTcsa ropu3oHTaNbHO
W He MpefHasHayeHbl OAS BOCMPUSTUS BEPTUKANbHbIX
Harpysok.

B cnyyae 6onblUMX NEepEMELLEHNIA COOPYXEHWA BO
BPEMS 3EMAETPSCEHNI NN APYrUX AMHAMUYECKMX BO3-
[LecTBUMIA, NOAOOHBIX yparaHy, BETPY U T.M., NepeTekaHune
CUAVKOHOBON XUAKOCTU Yepes KObLO PACYETHOrO Ana-
MeTpa BeeT K NOrNOLLEHNIO SHEPTU.

Mpy Manbix NepemeLleHnsx COOPYXEHWs, Hanpumep
npyv TeMNepaTypHbIX W3MEHEHWSX, MOrYT BO3HWKHYTb
3Ha4YMTENbHBIE YeMnus BHYTPU aemndepa. B nemndepe
XWOKOCTb NepeTekaeT M3 OOHOW Kamepbl B APYrylo ¢
MUHMMaNbHBIM COMNPOTMBIEHNEM (Cuna 06bI4HO He npe-
Bbllwaet 10% OT MakCMManbHO).

Ecnn B pesynbrate CencMnMyeckoro BO3OencTauns nnm
BETPa MEXAY B3aMMOCBA3AHHBIMW YACTSIMU HECYLLMX
KOHCTPYKLMIA BO3HWUKHYT CyyaiHble MrHOBEHHbIE YCKO-
PEHWS, BbI3bIBAIOLLME NPU ABUXEHUM CKOPOCTL B Npeae-
nax ot 0,1 mm/c no 1 Mmm/c, To aemndepsl 6rokmpyoTcs
1 paboTaloT XecTKo.

Mocne npeBbILEHNS 3a4aHHOMO YPOBHS NOABOAMMON
3Heprum, HanprMep Bo Bpems 3emneTpsaceHns, gemndep
BbIHYXXAEHHO MEPEXOANT rPaHNLLbI MaKCUMabHOW 33 4aH-
HOM Cunbl peakuyn. KOMNAEKCHBIN «MHTENNEKTYanbHbIA»
MEexaH13M ynpasnieHns 4ONYCKaeT OTHOCUTENbHbIE Nepe-
MELLEHNS MEXAY COEANHEHHBIMU YaCTSMU COOPYXEHUS C
MOCTOSHHOW CUAOW peakuun, KOTopash He3HAYUTENbHO
npeBbillaeT 3afaHHyl0 cuny. XapakTepHoi 0COBeHHO-
CTblo Aemndepa gIBAgeTcs T0, YTO MakCMManbHas cuna
HE 3aBWCUT OT CKOPOCTW ABWXEHMS. BO Bpems Takux
nepemeLLeHnin cneumnanbHbI PerynmpyoLwmi MexaHm3m
HanpasnseT NOTOK XMAKOCTW O4EHb TOYHO OT OAHON CTO-
POHbI MOPLUHS K APYION C LeNblo [OCTUXEHNS 3a4aHHOM
NOCTOSIHHOW CUAbI peakuum (4).

9Tn yCcTpOICTBA MMEKT 3aBUMCUMOCTb «Cufla — CKO-
pOCTb» B BUAE:!

F=CW, (4)

!‘
|
:

roe C - KoHCTaHTa, xapakTepusywowas gemnadep;
V - CkOpPOCTb CENCMUYECKOrO ABUXEHNST; a — SKCMOHEHTA
aemnduposanus < 0,15.

Korga 3HaueHue a GiM3KO K HyMio, Torga YCTPOWCT-
Ba OEWCTBYIOT C MOYTW MOCTOSIHHOW CUAOW B LUMPOKOM
AMana3oHe CKopocTen. OTO MO3BONSET MOLENMPOBATb
nemndepsl ¢ GUNMHENHO 3aBUCUMOCTBIO «CUNa — Nepe-
MELLEHNE», XapaKTEPUSYIOLLENCS CUOW, HE3aBUCKMON
0T NEePEMELLEHWIA.

HacTporiika gemndepos N03BONSET MAKCMU3MPOBATb
9HEPrui0 MOrNOLEHNS 3eMAETPSCEHNS U ONTUMMW3NPO-
BaTb HAMPSXXEHWS1 B HECYLLUMX 3NIEMEHTaxX COOPYXEHMUS.
Kak cnepctsue, HeCyLwme aneMeHTbl COOPYXEHNS MOryT
0CTaBaTbCs B yNpyroi o6nactv edopMmnpoBaHus faxe
BO BPEMS CUIbHBIX 3EMETPSICEHNIA, KOTOPbIE BbI3bIBAIOT
CEPbE3HLIE Pa3PYyLLUEHUS B COOPYXeHusx 6e3 pemndu-
PYOLLMX YCTPONCTB.

Otnunuune gemndepos tnna OVE n MHD-R ot onucan-
HbIX paHee, 3ak/4aeTCs B HaNMYMM LOMNOSHUTENbHOW
BHYTPEHHEW PELEHTPUPYIOLLEA NPYXWHbBI, NpeaHasHa-
YEHHOW ANs Pas3BMTUS ONPeaeneHHON YNPYroi Cuibl BO
BPEMSI OBWXEHWS OT HENTPaNbHOM Mo3uumun, KoTopast
UCNONb3yeTCs AN BO3BPALLEHUS COOPYXEHWUs B XO4e
1 Nocne 3emMneTpsiCeHns Hasad, B CPEAHIO MO3ULMIO.
@yHKUMS peueHTPUPOBaHUS AemMndepa HECKObKO CHY-
XaeT 9P DEKTUBHOCTb raLleHnst SHepruu.

YpaBHeHune cunbl peakuum gemndepa

F.=A+kd+CW, (5)
roe F, - cuna peakuuu nemndepa; A - KOHCTaHTa

Tokwno — ropog, rae npu
CTPOUTENLCTBE BbICOTHBIX
30aHuin 06513aTenbHO
HEeo6XOANMO Y4UTLIBATb
cefcMnYecKne Harpysku

CWnbl NPEaBapUTENBHOIO CXaTtusa; K — KOHCTaHTa npy-
XWHbI, Noflyyaemas UHTErpupoBaHnemM QyHKUUM npy-
XWHbI; d - NepemMeLleHue.

Lemndepbl ¢ BHYTPEHHEN PELLEHTPUPYIOLLEN NPYXUHON
MUMEIOT YNpyronnacTuyeckylo 3aBMCMMOCTb «Cunia -
nepemelleHne». MNpn KBa3MCTaTU4ECKUX Harpyskax v B
Cnyy4ae Ha4yanbHOro HarpyxeHus B gemndepax BO3HKaeT
TOMbKO yNpyras peakuus (nepsble ABa YieHa B 9).

HenuHennas onarpamma aeopMmpoBaHms No3BoaseT
MMETb MrHOBEHHO-U3MEHSIEMbI NepUof, COBCTBEHHbIX
konebaHwuii coopyxeHusi (3pdekT ynpyroro CocTosiHMS)
N pacceuBatb 4aCTb 3HEPruW, nepefaBaemMomn COOpy-
XeHWI0 3emneTpsiceHnem (3dpbekT aemnduposaHums). K
TOMY Xe Yynpyroe noBefeHve co3gaeT nonesHoit ap ekt
[OMHAMWYECKOro PEeLEHTPUPOBaHNUS COopyxeHus. Mpu
NpoeKkTUpoBaHun aemndepsl NO3BONSIOT 3a4aBaTb ypo-
BEHb Harpy3ku Takum o6pa3om, 4ToObl OrpaHuynTbL Nepe-
MeLLEHNS B Npeeniax PacHeTHbIX 3HAYEHUA.

XnOoKoCTHbIe BA3KO-HENWHENHbIE AeMndepsl,
UCMONb3yEMblE B XeNne306ETOHHOM U METaIMyeckom
KapKacHbIX 34aHWAX, O4eHb KOMMNAaKTHbl. XXUAKOCTb
BbIABNMBAETCH Yepe3 OTBEPCTUE B BEPLUMHE MOPLUHS
Lemndepa nof aasneHvem B npegenax ot 35 go 70 MMMa.

2. TBEPObIE U XUOKOCTHbIE BA3KOYNPYIUE
OEMMN®EPHI

Teepable Bsidkoynpyrue aemndepbl 06bIMHO COCTOST
13 3aKPEMIEHHBIX CNI0EB BA3KOYNPYruX NonnmMepoB. OHu
paboTatoT Kak BA3KOynpyrue CUCTEMbI C MEXAHNYECKMM
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XapakTepucTkaMu, 3aBMCSILLMMU OT 4aCTOTbl, TEMMEPa-
TYPbl ¥ aMAAUTYAbI ABUXEHUS COOPYXEHUS.

Cuna peakumu, Bo3HMKawowas B gemndepe, MOXET
ObITb BbIpAXEHa:

F= KeffAd +CAd, (6)

rae K, — 3addekTnBHas XecTkoCTb; Ad U Ad - OTHOCK-
TeNbHbIE NEPEMELLEHNE 1 CKOPOCTb MEXAY KOHLLAMW
nemndepa, co0TBETCTBEHHO; C — K0abdunUMeHT aemn-
dupoBaHns:

H'

i

§ T Al

roe W, - nnowanp rpaduka BHYTpM NETN rUcTepesnca;
w — KpyroBas 4acToTa BO3[ENCTBYS.

OdbdekTMBHAA XEeCTKOCTb U k03D PuUMEHT aemndu-
POBaHWS 3aBMCAT OT 4ACTOThl, aMAAUTYAbl ABUXEHNS U
Temnepatypbl. YacToTHaa u TemnepaTypHas 3aBUCMMO-
CTM BSI3KOYNPYruX MOAMMEPOB OOLIYHO SBNSETCSH PYHK-
umen coctasa nonmmepa. CtaHgapTHas AMHERHO-yNpy-
ras mogenb (MOCNefoBaTeNbHOCTb MPYXMH B MOZENN
KenbBuHA) MCNonb3yeTca B MPOrpaMMHbIX KOMMAEKcax
npy MPOBEAEHNN KOHCTPYKTMBHBIX PACYETOB, KOTOPbIE
NO3BONSIOT MOLENMPOBaTh NoBefeHWEe BGOMbLUMHCTBA
COOPY>XEHWI1 B OrpaHNyYeHHO 061acTy 4acToT.

. » (7)
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Tokuno

KXnpoKocTHbIE BA3KOYNpyrue ycTpoicTea, paboTaroLLye
no NpMHUMNY AedOPMMPOBAHUS BA3KOYNPYIOMA XNAKOCTH
(cagurosoe aedOPMMPOBAHME), NOXOXM NO NOBEAEHMIO
Ha TBEpAble Ba3koynpyrue gemndepbl. OfHAKO XMAKOCT-
Hble BA3KOYNpyrue yCTpOMCTBa UMEIOT HyneBytlo addek-
TUBHYIO XECTKOCTb B COCTOSIHAM CTATUHECKOr0 Harpyxe-
HUs. KMOKOCTHbIE U TBEPAbIE BA3KOYMPyrue yCTpomncT-
Ba PasnMyaloT Npu NOMOLLUY COOTHOLLEHUSI NOTEPSHHOW
XECTKOCTU K 3DDEKTUBHOM MM COXPAHEHHOW XECTKOCTMU.
370 COOTHOLLEHME NpubnnxaeTcs K 6ECKOHEYHOCTY Ans
XWUAKOCTHbIX YCTPOWCTB U K HYMIO AN TBEPAbIX BS3KO-
YNpyrux yCTPOMCTB, MPU 4aCTOTE HarpyxeHus, CTpems-
wenca K Hyno. XuakoCcTHOe BA3KOYNPYroe noeeaeHne
MOXET MOAENNPOBATLCS YCOBEPLUEHCTBOBAHHLIMU BSI3-
koynpyrumu mogensmu [6, 9]. OnHako anst 6onblUMHCTBA
npakTuyeckmx uenen mopens Makcsenna (nocnefnosa-
TENbHOCTb MPYXWH C MMAPABAMYECKUM aMOpPTMN3aTOPOM)
MOXET ObITb NPUMEHEHA K MOLENAM XUAKOCTHBIX BS3KO-
YNPYrux yCTPOWCTB.

KoHCTpykuma TBEpAOro Baskoynpyroro gemndepa
nofobHa UCNonb3yeMOn NS YMEHbLUEHWS BETPOBbLIX
BbIHYX/AEHHbIX KonebaHuii 3aaHuii U MOXeT ObiTb
B BMAE CTaNbHOW TPyObl MPSIMOYroOfbHOrO CEYEHUs C
3anofHeHnem u3 nonvmepa. Tsepable BA3KOynpyrue
CUCTEMBI HE HALLK LIMPOKOTo NpuMeHeHus. HebonbLuoe
UX yucno ucnonb3oBanocb B CLUA, AnoHum un Ha
TaiiBaHe.

XnAoKoCTHBIN BA3KOynpyruin pgemndep, KOTOPbINA
M3BECTEH KaK Bsi3kas Aemndupyloias cTeHa, cocTouTt
M3 NyCcTOTENON CTEHbl 3aBOACKOrO WM3rOTOBNEHUS,
KOTOpas 3anofiHEHA BA3KON XMAKOCTLIO U 3aKpenneHa B
OCHOBAHUM K PAMHOMI CUCTEME.

T-o6pasHas nonatka BCTaBNeHa B XMIKOCTb U NPUKpe-
njaeHa K BEPXHER 4acTu pambl Haf MyCTOTENON CTEHON.
MexayaTaxHbll Nepekoc B pame 34aHus NpuBOAUT K
OTHOCMWTENbBHBIM [ABUXEHUSM MEXAy onatkod u nyc-
TOTENOW CTEHOM U PacCenBaHWio 3Heprun. YCTPOWCTBO
9P bEKTNBHOE, HO AOPOrOE.

3. METAJUTMMECKUE TMCTEPE3UCHbIE
LOEMMN®EPDLI

MeTtananyeckue ructepesncHole emndepsl KOHCTPYH-
PYIOT, UCNOAb3YS 3N1EMEHTbI PA3NNYHLIX GOPM 1 NOBEPX-
HOCTEW, U3 MArkonnacTu4yHoro metanna. OCHoBHas naes
aTmx aemndepoB 3aknyaeTcs B UCNOAb30BaHWM Nna-
cTuyeckoin paboTtel MeTanna npu narnbe. Jaxe B ane-
MeHTax, paboTaloLLMX Ha KPYYeHIE, BO3MOXHO NPUMEHE-
HUE METaNNYECKNX MMCTEPE3NCHBIX Aemndepos. Cpeam
Pas3NnyHbIX GOPM CTaNbHbIX AUCCUNATUBHBIX 31EMEHTOB
Hanbonee ucnonb3yembimn sensiotcs: 1) C-obpasHas
dopma uAn NyHHLIA nonymecsil; 2) KoHycoobpasHble
CTEPXHV OAMHAPHbIE UK ABOIHbIE; 3) X-00pasHbie unmn
6aboukoobpasHble anemeHThl; 4) U-06pasHble noso-
cbl; 5) E-06pa3Hble anemeHThl. PopMy 3fEMEHTa U ero
OKOHYaTENbHLIE Pa3Mepbl BbIOUPAIOT B COOTBETCTBUN C
pacyeTHLIMW NEPEMELLEHNSMU COOPYXeHNs. HazBaHHbIe
3NEMEHTHI [OMXHbI TakXe YA0BAETBOPSATL TPebyembiM
(bYHKUMSM B 3aBUCUMOCTW OT TOrO, rae oHu OyayT ycTa-
HOBJIEHbI (BOCMPUHUMATb YCUIUS B OBHOM HanpaBieHUN
1nu B NioBbix HanpaeneHusx). Tpebyemas MakcumanbHas

cuna, ynpyras v ynpyronnactuyeckas XecTtkoCTb uc-
TEPE3UCHOro MeTananyeckoro gemndepa nonyyaercs B
pesynbrate noadopa HeoOGX0ANMOro KOIMYeCcTBa ANCCU-
NaTMBHbIX 3NIEMEHTOB, YCTAHABNNBAEMbIX NAPANIENBLHO.
370 NO3BOASET NONYYMTh 3aNac HAAEXHOCTU CUCTEMBI,
T.€. Nt06OIN AedekT unn paspyLleHne ofHOro unm bonee
3/IEMEHTOB He 0TPa3nTCs Ha paboTe AemndepHoit cuc-
TEMbI B LIENIOM.

[lBe pa3HOBMAHOCTM MeTanonnacTnieckmux gemnaoe-
posB:

a. X-o6pa3Hble anemeHThl aemndepa ¢ XecTknm Kpen-
JIEHNEM K PaMHOI CUCTEME.

b. TpeyronbHble 3nemMeHTbl Aemndepa Ha XEeCTKOn
OCHOBE.

MeTtannonnactuyeckne gemndepsl: ADAS (Added
Damping and Stiffness — no6aBneHHble LeMnprpoBaHme
U XecTkocTb) Obinn npumeHeHsl B CLUA n Mekcuke,
a TADAS (Triangular Added Damping and Stiffness
- TpeyronbHble Ao06GaBieHHble AeMNbUpPOBaHME K
X€eCTKOCTb) MCNONb30BANMCh B COOPYXEHMAX Ha
TanBaHe.

Kpennexnne metannonnactuyeckoro gemndepa ocy-
LLECTBASETCS K XECTKOW pame ANns rapaHTuu, 4To nepe-
MeLLeHUst ByoyT MakCUMabHLIMU MO UX BLICOTE U Npu-
6/M3NTENBHO PaBHbI MEXAY3TaxXHbIM Nepekocam Toro
3Taxa, B KOTOPOM AemMndep YCTaHOBNEH.

[pyraga pa3HOBMAHOCTb MeTann0MnacTn4ecko-
ro gemnoepa - Heusrubaemas cransHas cssb (HCC)

HemndpepHas cuctema
ons He600er6a
Bloomberg, Hbto-Mopk

- Obina paspabotaHa B AnoHun B cepepuHe 1980-x
ronos [5]. emndep BkOYAET: ABE CBAPEHHbLIE MEXAY
€0060i1 CTasbHbIE NNACTUHbI (DEKOMEHAYETCS 13 NAacThy-
HOW CTanu) KpectooOpasHOro MonepeyHoro ceyeHus,
KOTOPbIE paccyMTaHbl C y4€TOM MIacTMyeckoro aedop-
MVPOBAHNUS NPU PACTSXEHUM W CXaTWU OAS MOrnoLle-
HUS aHeprun koneGaHWii; BHELUHIOW CTanbHylo Tpyby
KPYrnoro mnu npsiMOYrofibHOrO MOMEPEYHOro CEYeHus,
Y KOTOPOI cnocoBHOCTb Ha NPOAOAbLHbLINA U3rnb AONXHA
NpeBbILIaTh Pa3pyLLatoLLyl0 Harpysky kpectoobpasHoit
NAACTUHbI; BETOH, 3aNONHSIOLWMIA NPOCTPAHCTBO MEXAY
KpecTooOpa3Hoii NNacTUHOMN U CTanbHOR TPYBOW, Y4TOOI
UCKJI0YUTb MECTHBI 13rnb KpecTooOpa3Hoi NNaCTUHLI.
HCC paccuuthiBaeTcs Takum o6pa3om, 4ToBbl MMETb
npMBN3NTENLHO PaBHLIE HANPSXEHWS NPY PACTSKEHUM
M CXaThM M He NPEBOCXOAMTb MO MPOYHOCTU PaMHblE
CBA3N.

Jemnoupyowmnii 3aNeMeHT MOHTUPYETCA B CTallbHble
CBSI3V MOPTANbHOrO0 WAM AMArOHANbHOrO TUNa, B BUAE
Tpy6 1nm 6anok ¢ WUpokuMu dnaHuamu, nnbo Kak Lesnb-
Has cBa3b [1, 5].

c. B 9noHun npumeHsaOT gBa Tuna CBUHLOBLIX
nemndepos: U180 (180 - gnametp pemndepa B MMm)
n U2426 (2426 - nepemeHHbli gmameTtp aemndepa
oT 240 po 260 mm). PacuyeTHbie MakCUManbHble
nepemMelleHns gemndepoB coctasnaiot: ang U180 -
600 mm, ons U2426 - 800 mm. CBrHUOBLIA aemndep
SBNSIETCS BbICOKOHAAEXHBIM YCTPOWCTBOM — MOrNOLLAET
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3Hepruto cnabbix BETPOBLIX KONebGaHWii 1 faxe CUIbHbIX
3eMEeTPACEHUN.

d. fuctepesuncHble cTanbHble gemndepsbl U3 31eMeHTOB
B dopme nyHHOro nonymecsiua. CylleCTBEHHO, 4TO
rMCTEPE3UCHBIE CTaNbHble AeMndeEPbl U3 3NEMEHTOB B
$OopMe NTYHHOro NoyMecsLa MMEIT OAHOHAMNPABAEHHOE
[eicTBMe, HO MOryT ObiTb YCTAHOB/EHLI TaK, YTOOLI
€03aatb AemndupoBaHue B NoObIX HanpaeneHusx [1, 2].

e. fuctepesuncHole ctanbHble AemMndepbl U3 KOHYCO-
06pasHbIX CTEPXHEW MOryT ObiTb ABYX TUMOB: OAMHAP-
Hble WKW [BOWHbIE, SKBMBANEHTHbIE [IBYM OAMHAPHBLIM
aneMeHTam. Mx ocHOBHOe CBOIMCTBO — paboTa B No6OM
rOpM30HTaNbHOM HanpaeneHun. KoHycoobpasHble ruc-
Tepes3unCHbIe CTallbHble AeMndepbl 6bin YCTAHOB/EHBI B
[IBYX BbICOTHbIX 34aHUSX MEXAY MOABELIEHHbIMI 3Taxa-
MU 1 GOKOBLIMM XeNe306eTOHHbIMM BalHsMu B Heanone
(UTanus).

f. Babo4koobpasHbIe MMCTEPE3UCHbIE CTasbHLIE AEMI-
depsbl, paboTaroLine Ha n3rnb B 0AHOM HanpaBieHUU.

g. E-06pasHble rnctepesncHble cranbHble aemndeps
MOryT yCTaHaBNMBATLCA B FOPWU3OHTANbHOM U BEPTU-
KanbHOM HanpasneHuax. OnTummuaupoBaHHas dopma
NO3BONSET B MakCUManbHOW CTENEHW Pa3BuBaTh Mna-
cTuyeckme aedopmauum, NpefoTBpaLlas 10Kkanm3aumio
1 KOHLLeHTpauumIo HanpskeHuin. MHOrouncneHHsle akcne-
PVIMEHTbI NOKa3anu, YTO LUKMYECKas Harpy3ka He BeaeT
K YCTaNnoCTHLIM Pa3pyLUEHUsIM.

AdcheKkTUBHAsA XKeCTKOCTb U KO3hcpuumeHT

LLlaHxan

aemMmncupoBaHNAa 3aBUCAT OT 4acTOTbl,

aMmmnnTyabl AgBNXXeHUd N TteMnepartypbl
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4. 3JIACTOMEPHbIE BA3KOYNPYIrME JEMMN®EPbI

dnactomepHble Ba3koynpyrme gemndepbl B COoYe-
TaHUU C METaNNUYecKknMu ces3amu obecneyunsaioT
aemndupoBaHne 3a C4eT CABMIOBbIX gedopmauui
pe3unHbl CMeunanbHOro cocTasa, YMeHbLas Mexay-
aTaxHbli nepekoc. Kaxawih gemndep coctout u3
OJHOr0 MAW ABYX CNOEB PE3UHbI, 3aK/IOYEHHBIX MEXAY
CTanbHbIMW MPOKAAAKAMMW, KOTOPbIE MOMELLEHbl B
METaNNNYECKUIA KOXYX. 3aTyxaHne 31aCTOMEPHOro
Ba3koynpyroro gemndepa MoxeT ObiTb LOBELEHO
00 20%. YcuneHue CywecTBYIOLWErO 34aHNS LIKONbI
«XeHnainnb-dOepmn» Takumu gemndepamu 6bino
BbIMONIHEHO B UTanuu [6, 7].

5. YCTPOMCTBA HA OCHOBE CIJIABA,
COXPAHSIIOLLEIO MAMSATb NOBEPXHOCTU

YcTpoiicTBa HAa OCHOBE CMNaBa, COXPaHAOLWEro
namatb noeepxHoctn (SMAD - Shape Memory Alloy
Devices), rnaBHbiM 006pa3oM MCMONL3YIOTCA B BUAE
4eMnOunpyoLWmx CBA3EN B UCTOPUYECKUX 3OAHMSX
M MOHYMeHTax [6, 7]. YCTpOWCTBO xapakTepusyeTtcs
3aBMCUMOCTBIO «CUNa — NEPEMELLEHNE», MOKa3biBal0-
WeNn OOWMH UAN HECKONbKO «POBHbIX Y4acCTKOB», T.e.
obnacTteit HarpyxXeHus, KOTOpble OCTalTCH MNOYTK
HEW3MEHHBIMW A0 TeX Mop, NMoKa He MPOJOAXaT yBe-
NYMBATLCA MEPEMELLEHNS BO BPEMS BO3LENCTBUS
3emneTpsceHns. OTAnYnTeNnbHON 0COBEHHOCTLIO YCT-
pONCTBa SIBNSIETCS CYLLECTBEHHOE OrPaHUYeHue Mmak-
CMManbHOWM Harpysku, nepenaBaeMoi COOPYXEHMIO, B
KOTOPOM OHO YCTPOEHO.

Mpun cencMmyYecknx BO3LENCTBUSX YCTPONCTBO Takxe
cnocobHO paccemBath 4aCTb AHEPTUM, Nepepacnpese-
ngq ee. CneuunanbHO ycTaHaBiMBaeMas 3aBUCUMMOCTb
«cuna - nepemelyeHne» 8 SMAD-yCTpoiicTBE JOCTU-
raeTcs 3afaHnem ONTUManbHbIX XapakTEPUCTUK Cnna-
Ba, COXPaHSIOWero namaTb NOBEPXHOCTU. ITOT CNNas,
cofepxaliuii HUKenb U TUTaH, UMEET NPEBOCXOLHYIO
QHTMKOPPO3WNOHHYI0 CTOMKOCTb, KOTOpas BbILE, YEM
y nernposaHHon ctanu. Bce apyrue metanavyeckve
COCTaBAAOWME YCTPOMNCTBA BBIMOMHATCA U3 neru-
poOBaHHOW CcTanu. VIMEHHO MO3TOMY BCE YCTPOWCTBO
o6nafaeT aHTUKOPPO3VNOHHOW CTOMKOCTbIO. dfeMeHThI
n3rotaBnnealT B GOPME TOHKUX METanNnyeckmx
CTepXHel, 06beaNHEHHbIX B eIMHOE YCTPOWCTBO.

SMAD-ycTpoiicTBa npefHa3Ha4yeHbl ns obecneye-
HWUSI COBMECTHOI paboThbl NePeKPLITUIA U/MNK NOKPLITUIA
C BEpPTVKANbHbIMWA CTEHAMU KUPMNWYHBIX 34aHWIA, Ans
3aMeHbl WU B COYETAHUM C TPAAULMOHHBIMU CTaNbHBIMU
CBA3AMM.

SMAD-ycTpoiicTBO MOXeT OblTb OJHOCTOPOHHEro
Unn OBYXCTOPOHHErO AENCTBUS, knaccuduumpyetcs no
ABYM rpynnam: nepsas rpynna — no MakcuMasnbHON
pacyeTHOW cuie, BTOpas rpynna — N0 MakCMMasnbHbIM
nepemMeLLeHNsM (B OLHOM HanpaBneHun).

Lemndepbl Takoro Tna OblayM NPUMEHEHbl B HEKO-
TOPbIX MOHYMEHTaNIbHbIX COOPYXEHUSX, CPean KOTO-
PbIX: YCWUEHWE KONOKONbHOW BaliHn Lepkeu CBATOro
leoprusi B TpuHbsiHo, Basunuka CeaTtoro PpaHumcka
B Accuau, LUepkosb CaH-®enuumano B PonnHbo
(UTanusg).

6. AEMN®EPHLI C NOABELUEHHBIMW MACCAMU

Hemndepsbl ¢ nogBeLweHHbIMM Maccamm (LAMM) BxoaaTt
B 4MC0 BUOPO3aLWmTHLIX cucTeM. OHY NpUCNOcoBeHb s
NPUMEHEHMS B TMOKMX COOPYXEHMSX 11 XapakTeprayloTcs
pacyeTHol obnacTblo YacToT AgucbanaHca ons
OTCTPOIKM COOCTBEHHBIX YAaCTOT COOPYXEHWS OT 4acToT
3emnerpscenus [7, 8].

[MNM, ocHoBaHHble Ha siBNeHun aucbanaHca, npuMeHs-
10T B NMELIEXOLHBIX MOCTAX, KAHATHbIX MOCTaXx, MOKPbITUSX
CTaMoHOB, Tpy6ax, GallHsx, Hebockpebax 1 NogoBHbIX
COOPYXEHNAX AN1S CHUXEHUS KoneBaHwiA.

AMNM BKNOYalT CMCTEMY MACCOMPYXWHHBIX AeMnde-
POB, NOABELLEHHBIX C LIENbI0 BXOLLA B PE30HAHC C Ancha-
NaHCHOW 4acTOTON M PacCemBaloLwmMX 3Hepruio koneba-
HUIA COOPYXEHMS.

WHbiMu cnosamu, ecnm dopma konebaHuii cucTembl
SIBNSETCH M3BECTHOW, TOrga MOXHO NpeaBapuTeNbHO
onpenennTb: maccy M (OCHOBHOW CWUCTEMbI), PaBHYIO
Macce COOPYXEHUS; XECTKOCTb MPYXMWHbl, KOTOPYIO
uMmeeT coopyxeHune un gemndep; gemnbuposaHue
COOTBETCTBYIOLLEE 3aTYXaHWIO COOPYXeHus. BropuyHas
cuctema (gemndep C NOABELWEHHBIMM Maccamm)
BKJIOYAET MACCOMPYXWHHbIA gemndep, COeANHEHHDIV C
OCHOBHOW CUCTEMOW.

Mpu onTMM3auun OTHOLWEHMS BTOPUYHOW MacChl
K OCHOBHOM (M = m/M), XeCcTKOCTU W 3aTyXxaHus
ucnonb3osaHne MM no3Bonger orpaHuymMBathb
konebaHWs Kak COOPYXEHWs, Tak 1 caMoro yCTpoMcTea
Anm.

Ans onncanns aToro apdekta MoryT ObiTb UCNONL30BA-
Hbl HOPMynbI
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roe o — KoadpuumMeHT oTHoweHus yacToTsl AITM K 0CHOB-
HOIf YacToTe COOpyxXeHusi; { - koaddULMEHT 3aTyxa-
Hua MM; R — MakcumanbHbld KO3OPULMEHT YCUNEHNS,
OMUCLIBAEMBIN KaK OTHOLLEHWE NEPEMELLEHWIA, ONpeae-
JIeHHbIX Npy ancOanaHCHoW YacToTe, K CTATUYECKOMY
nepekocy.

Takue ynpoueHHble GOopMynbl NPUMEHUMbI 415 OCHOB-
HOW CUCTEMbI, ECAN 3aTyXxaHWE COOPYXEHUS ABNSETCS
He3HaYUTeNbHbIM, U MOTYT OblTb, NPKU HEOBX0AMMOCTH,
OTKOPPEKTMPOBAHBI C NCNOb30BaHNEM N3BECTHBIX HOpP-
MY/ 13 CNPaBOYHON IMTEPATYPSI.

SAKJTIOMEHUE

B 06bIMHOM COOPYXEHUM 3HEPT S, BbIAENSEMAs 3eMIle-
TPSICEHNEM, NOMIOLAETCS HECYLLMMMN ANEMEHTAMU, U NPU
CUJIbHBIX 3EMNIETPSCEHMSX MPOUCXOANT MX Pa3pyLUEHMe.
BoccTaHOBNEHVE MOBPEXAEHHbIX WM PA3PYLLUEHHBIX KOH-
CTPYKUMI NOCNe 3eMNETPSACEHNS IBASIETCS, KaK NPaBmio,
AAUTENbHBIM 1 AOPOrOCTOSLLIM NPOLLECCOM, KPOME TOrO,
TpebyIoLLMM 3BaKyaLWy NIOLEN U3 COOPYXeEHNS.

Llenb ycTpoiicTBa aemndupytolero 060pyaoBaHns B
HOBbIE NN CYLLECTBYIOLLME COOPYXEHNS COCTOMT B TOM,

4ToObl paccemBaTb GONbLLYIO YaCTb SHEPTUM, BblAENsE-
MOV 3eMNETPSICEHNEM, B NPEAHA3HAYEHHbIE ANg 3TOr0
HEKOHCTPYKTUBHbIE 3NEMeHTLI. Punocodpuein npuMmeHe-
HUS IeMNGEPOB SBNSETCS OrPaHUYEHNE UK UCKIOYE-
HUE MOBPEXAEHWA HECYLLMX 3NEMEHTOB COOPYXEHMS.
Mocne pacyeTHOro 3emMneTpsaceHns aoxHa ObiTb 3anna-
HUpOBaHa 3aMeHa BbleAWNX U3 paboTsl aemndupyio-
LUMX YCTPOWCTB B 3AaHUW. [py BLINOMHEHWU 3aMEHBI
nemndepos, BO3MOXHO, He OyaeT HeobGXoaMMOCTU B
9BaKyauun NOgei M3 34aHus, a CTOMMOCTb PEMOHTA
OyneT He3HaunTENbHA MO CPABHEHWIO C 3aTpaTamu, CBsi-
3aHHBIMW C PEMOHTOM ¥ MPEPbIBAHNEM NPON3BOLCTBEH-
HOro NpoLiecca, B 34,aH1M 6e3 CUCTEMbI CENCMO3aLLUTHI.

MpencTaBneHHble 34eCb PasnnyHble Tumbl gemndu-
pyloLWMX YCTPOMNCTB MO3BOASIOT NPUMEHSATb UX B 34a-
HUSIX 1 COOPYXEHNSX CAMOr0 Pas3fNyHOr0 Ha3HAYEHMS.
Kak npasuno, pemnoupyowme CMCTeMbl MPUMEHSIOTCS
B rMOKMX KapKacHbIX cucTemax, GaLlHsX, BbICOTHbIX 34a-
HUSX, MPUYEM MONOXMUTENbHON 0COOEHHOCTLIO AeMndu-
POBaHUS ABNSIETCH CYLLECTBEHHOE CHUXEHME nepeme-
wenuin. Mpy ycTpoincTee aemndupyiowmx 31eMEHTOB B
COOpPYXeHVe 0BbIMHO TPEOBYIOTCS NNLLb HE3HAYNTESNbHBIE
V3MEHEHNS B HECYLLMX SNIEMEHTAX.

OdbdekTmBHbIE yCTPONCTBA AEMNGUPOBAHMA MO3BO-
Q10T PErynMpoBatb CENCMUYECKYID Peakuuio coopy-
XEHWUs 1 rapaHTMpoBaTh TPEOYEMYIO CTEMEHb 3aLLUNTHI.
HapexHocTb cammx cuctem gemndrpoBaHus npoBepeHa
KOMMJIEKCHBIMU CTbITAHUSIMW, MHOTONIETHEN 3KCcnyaTa-
Limeli B COOPYXeHWsX 1 paboTocnocoBHOCTLIO BO BPEMS
3eMneTpsaceHuin. M
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IBnbposawmnTa

Hau4ano KoHKpeTHOro NPoeKTUp.o '
BEpPOATHOCTb pa3MeLleHUs 34aHUN B6IN3

CTpouUTeNIbCTBY BbICOTHbIX 3,na|-|vu7|, C
nx ot Buﬁpauuu. Takas 3awmuTa ABNAeTcs BaXXHbIM KOMMOHEHTOM B KO

Mep Nno co3faHu KOM(OPTHbIX YCIIOBUN Npe6biBaHUs NloAel B BbICOTKaX.

BUBPO3ALLMTA 30AHUIA KAK
FPAOOCTPOUTEJIbHAA NPOBJIEMA

Mpo6nema 3aluThl 34aHMiA OT TPAHCMOPTHOI
BUOpPaLMM BO3HUKNA B KPYMHbIX FOPOAAX Npu
MHTEHCMBHOM pa3BUTUK METPOMONUTEHOB
Herny6oKOro 3aN0XeHUsE U eNe3HO[0POXHOro
TpaHcnopTa B YepTe ropoga. [peBbiweHmne
[OMNYCTUMbIX YPOBHE BUOpaLMK 3adMKCUPOBaHbI
Kak Ha HUXHUX (1-5), Tak 1 Ha BepxHux (15-25)
3Ta)ax, UTo 0ObCHAETCs peannsalmueil BbICWUX
topm KonebaHmit. HopMaTUBHBIM LOKYMEHTOM
ANst TOPOACKOTO cTpouTenbcTBa B Mockse
siBAs1toTCst CaHMTapHbIE HOPMBI MO AOMYCTUMBIM
YPOBHsIM BUOPALIMM HA MPOM3BOLCTBE U B XUIbIX

BblchM OKTAGPbL/HOAGPb

1 oblecTBeHHbIX 3gaHuax (CH 2.2.4/2.1.8.566—
96). HeobxogumocTb cobniofeHus TpeboBaHmit
3TUX HOPM B C/IOXHOW 06CTaHOBKE FOPOACKOro
CTPOMUTENbCTBA CO3LAET NPEeAnOChIIKKA K pa3BUTUIO
TEOPUM U NPAKTUKM BUOPO3ALLUTBI.

Mpobnema BMOGPO3aLWMTLI 3[aHWIA pellaeTcs Cro-
coboMm, npennoxeHHsIM U 3anateHToBaHHbiM 000
«BubpoceinicMo3alLmnTta», — yCTaHOBKOMW 3[jaHNi1 Ha BbICO-
KOHarpyXeHHble PE3NHOMETANNNYECKMe BUOPON30NATO-
pbl [1-4]. MocTpoeHo yxe 6onee 30 Taknx 3aaHWiA, B TOM
yncne MexayHapoaHOro foma My3bliku, ApOGUTPaXHOTO
cyna v feBsTb 17-25-3TaxHbIX NaHENbHbIX U1 MOHOMUTHBIX
Xnnbix 4omMoB. Kpome Toro, 3awmTa 3aaHuin o1 Bubpa-
LM MOXET peLlaTbest NyTemM BUOPOU30ASLUMM UCTOYHMKA

Bnbpaummn. OpgHMM K13 Takux 3¢deKTUBHLIX cnocoboB
sBnseTca pa3paboTaHHas Tam Xe U peanu3oBaHHas B
LeViCTBYIOLLEM METPONONNTEHE BUOPOU3ONALMS BEPXHE-
ro ctpoenusi nytu (BCM) [5].

B cTatbe npumeHUTENbHO K NMpobneme BLICOTHOrO
CTpOMTENbCTBA PAcCMOTPeHbl 06a cnocoba 3aLiuThi:
BNOPO3aLLMNTEl COOBCTBEHHO 34aHWIA U BUOPOM30NSLLUK
BEPXHEro CTPOEHUS NyTW B TOHHENSX METPOMONUTEHA W
Ha XEeNe3HbIX JOporax.

BUBPO3ALLMUTA BbICOTHbIX 3A4AHUIA

KoHuenuua BuGposawmTel 3ganHuii. 3awmra 3pa-
HUS OT BUBPALIMK, BbI3bIBAEMON ABUXEHUEM PESIbCOBOMO
TpaHCnopTa, OCYLLECTBASETCS NYyTEM OTPE3KY 3aLlmLLae-

XAUN OALWEBCKWUN, a-p TexH. Hayk; AMUTPUIN TNA3KOB, KaHA. TeXH. Hayk;

P MOTOPWH, kaHa. TexH. Hayk (000 «BUBEPOCEMCMO3ALWMNTA», Mockea)

A

MO 4aCTv 34aHNs 0T BUOPUPYIOLLEro OCHOBaHUS «BMOpa-
LIMOHHBIM LLIBOM» 1 OMOPOW €€ Ha PE3NHOMETANINYECKME
MHOrocnoiiHble B16GpounsonsTopsl. BrubponsonaTopsl
pa3MeLLaloTCcsa B «BUOPALMOHHOM LUBE», B «T-00pa3HbIx»
npoeMax B MOHOMUTHLIX CTEHAaX WAM NWUAOHAaX, B TOM
yncne KpectoobpasHbix, @ TakXe Ha KONMOHHAX NoA3eM-
HOW YacTu 3gaHus (puc. 1, 2).

B opHOM npoeme MOXHO pa3MecTuTb OT OAHOr0 A0
yeTbipex BUOPOM3ONATOPOB, HA KOMOHHE — YeTbipe, B
cucTeme «ABOMHOM kpecT» — [0 16 BMOPOM3ONSTOPOB
Hecyueit cnocobHocTbio no 80-200 Tc (nonHas Harpyaka
- 00 3500 1c). Cxema B1OPO3aLLMTLI 3[aHNIA BO BCEX CITy-
Yasix ogHOTUNHA. Mocne pa3mMeLLeHns BUOPOM30nSTOPOB
B MOSIKax MPOEMOB NPOMU3BOAUTCS UX MOCNEA0BATENLHOE

OKTAGPbL/HOAGPb
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Puc. 1. Bubpounsonatop
B NPoOemMe CTeHbl

Puc. 2. Kanutenb
KOMOHHBI Ha ABa
BM6pousonaTopa

| .

B

nogxaTtue C NOMOLLbIO LOMKPATOB, Pacroiaraemblx B
«HOXKax» NMPoemMoB. Bpems 3ameHbl ofiHOro B1Gpoun3o-
naropa - 1y4ac.

MHOrocnoiiHblii BUGPOU30NATOP NpeacTaBnser coboin
Habop OTAENbHbLIX OAHOCOWHbIX PE3VHOMETANNNYECKUX
MNaCcTUH, KONMMYECTBO KOTOPLIX (KaK NPaBuio — ABe—NsThb)
onpepenseTcs Tpebyemoii CTeneHbio 3awwmnThl (puc. 3).
Hecyuaa cnocoOHOCTb BUOPOM3ONSTOPOB HaXOAMTCS
B npegenax 5-200 Tc, onpenensieTca ux reoMeTpuen
U peanusyeTcs B BUAE OMCKPETHOrO psiia M3 BOCbMU
TMnopa3mepoB. IPDEKTUBHOCTb TPEXCNOMHOMO nakerta
- 28,5 ob B okTase 31,5 L.

06ocHoBaHue BbIOOpa TUNa pe3uHbl ans BUGpou-
30n9TOPOB. B KauyecTBe anactomepa B BMOPOM30NS-
TOpax NPUMEHSIETCS OTEYECTBEHHASI PE3MNHA U3 CUHTE-
TUYECKOro Kaydyka Mapku
7-30-14-102, pa3paboTaH-
Haga LUHWW cTtpouTenbHbix
KOHCTPyKUMiA n HUW pesn-
HOBOW NPOMBILLNIEHHOCTMN B
1980-1983 ropax. Pe3uHa
c034aHa Ha 0CHOBe 00b-
e[IMHEHUS HEOBXOAUMbIX
ans subpousonauuu
CBOWCTB MO peaynbratam
TEXHONOrMYECKUX, CTaTM-
YeCKMX U LMHAMUYECKUX
ucneitaHnin 6onee 15
MapoK pe3uH, OHa Npown3-
BOLAMTCS U3 CMECU CUHTE-
Tuyeckmx kayyykos CKU
n CKJA, yto nossonsier
NoAY4YUTb MaKCUMabHYI0
3M1aCTUYHOCTb NpPU XOPO-
lwem 3aTtyxaHuu koneba-
HUW U NpefycMOTpPeTb
MUHUMANbHYI0 4acToTy
coBCTBEHHBIX konebaHwui
B paboyeM amanasoHe
Harpysok (pwc. 4).

OCHOBHbIE MexaHuye-
: - CKWe XapaKTepucTuKu

|

H
a1 | £
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peauHbl: Moaynb cagura G = 4,0 kr/cm2, koapduuneHT
notepb Y = 0,12, OTHOWEHNE AMHAMWYECKOr0 MOZyns
K cTatnyeckomy Y1 = 1,7-1,8. CuHTETUHECKMA KayyyK,
COXPaHSIIOLLMIA BCE CBOWCTBA HATypasbHOro, OTANYaloT
MOHWXEHHAs CKJIOHHOCTb K CTapEHWIo, BbICOKME AeMM-
dupyloLme CBOWCTBA, CTONKOCTb K BO3AENCTBUIO 030HA,
MNECEHN U MOBbILLEHHAsS MOPO30CTONKOCTb. Kpome Toro,
0Te4YeCTBEHHASA Pe3nHa AeLleBae aHanormyHon UMnopT-
Hom B 2-3 pasa.

YyeT cTapeHus pe3uHsbl. [[pOrHo3mMpoBaHme name-
HEHUSI XecTKOCTW BUOPOU30NATOPOB BO BPEMEHMU
OCHOBBIBANIOCh HA pe3ynbTaTax pacyeToB U NPOBEAEH-
Hbix B 2004 rogy YCKOPEHHbIX KAMMATUYECKUX WUCMbI-
TaHusIx 06pa3uLoB M3 peaunHbl mapkn 7-30-14-102 npu
AeNCcTBUM pacyeTHon gedopmaummn, 3KBUBANEHTHBIX
30, 60, 100 rogam akcnnyatauuu. beino nokasaHo, 4To
YBENMYEHNE XECTKOCTU Onpenenserca Asyms dak-
TOpamn — CPOKOM CTapeHWss W YPOBHEM HANPSIXEH-
HOro cocTtosiHua (puc. 5-6). HeHarpyxeHHble o6pas-
Lbl NPAKTUYECKN HE M3MEHSIIOT CBOEN XeCcTKOCTH [4].
Bo3pacTaHue xecTkoCTu 3a mepuoj akcnayatauum B
100 net yunTbiBaeTcs nytem gobasieHus 3anaca B 4
nb k addekTBHOCTM BMOPO3awWwunThl, Tpebyemoii no
pe3ynskTatam NPorHo3a ypoBHS BuOpauuu B He3alu-
LEHHOM 3[4aHuK.

MpakTr4eckMm NOATBEPXAEHNEM HALEXHON JKCMnaya-
Tauuy OTEYECTBEHHOM pe3unHbl Mapku 7-30-14-102 asng-
eTcs ee 6esaBapuitHas U HafexHas paboTta B NepeoM B
CCCP B16p0on3011MpoBaHHOM 34aHUMW, BO3BEAEHHOM Haf,
e metpononutera (10-a1axHbiid kopnyc B MuHcke,
1985r.).

Mpumep BMOpPO3aWUTLI BbICOTHOrO 3paHus. C
1CMoNb30BaHNEM TaKoW TeXHONOrMK Obina paspaboTaHa
Brbpo3almTa 33-3TaxHOro 34aHNs afMUHUCTPATUBHO-
[EeN0BOr0 Ha3HAYeHWs, B KOTOPOM MPUMEHUTENBHO K
Pa3MELLEHNIO CUCTEMBI BUOPO3aLLUTHI BbIIN U3MEHEHBI
HEKOTOPbIE TPAAMLMNOHHBIE KOHCTPYKTUBHBIE PELLEHUS.
Ana pa3melieHns HeobxoauMoro uucna BuOpPoM3ons-
TOPOB W YBENMYEHUS NMPOCTPAHCTBEHHOW XECTKOCTU
3[,aHNS BCE KOMOHHbI HA —1-M 1 -2-M aTaxax o6beaun-
HAKOTCS MOHONUTHBIMU XENe306ETOHHLIMU CTEHAMMU B
NPOCTPAHCTBEHHYID KOpoByaTylo KOHCTpyKumio. Kpome
TOro, ANIS YBENUYEHWNS MPOCTPAHCTBEHHOW XECTKOCTU
TO/LLMHA NepekpbiTMa 1-ro aTaxa ysenmyera 4o 300 mm.
TONWMHLI CTEH, B KOTOPLIX pa3MeLLeHbl BUBPOM30NsATO-
pbl, B NpeAenax ataxa pasmeLleHns ysenundersl o 500
MM NpY PacnonoXeHUM BUGPOU30NSTOPOB B OAMH Paj, 1
no 1000 Mmm npu pasmeLLeHun BUBGPOMN30ONSTOPOB B ABA
psifa («ABONHOM Npoem»). BUOpaLMOHHBI WOB B CTEHAX
3anpoeKTMPOBaH Ha —1-m ataxe (puc. 7). Ang nepegauu
rOPU30HTaNbHON Harpy3ku (BETEP 1 pacnop) oT Bubpou-
30/IMPOBAHHOM YaCcTV 34aHMS HA GYHOAMEHTHYIO NAUTY
1 3aLMTLI KOHCTPYKLMIA OT BUOPALMI FOPU3OHTANIBHOIO
HanpasneHus B CTeHax MOA3EMHON 4acTU MPemycMoT-
PEHbl CneunanbHbe Ynopbl C YCTAHOBNEHHBIMW B HUX
yNopHbIMU BUBpon3onsTopamu (puc. 8).

BbiCOTHOE 3faHne Ha BUBPOM30NSTOPaX PacCyMThbl-
BAETCH Ha OeiiCTBME BETPOBOW CTATUYECKON U AMHA-
MWUYECKON HArpy3oK C y4eTOM AUMHAMUYECKMX YNPYrux
XapakTePUCTUK BUOPOM3ONSTOPOB, OMNpPenensieMblX
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ANS PaCYETHOrO CTaTMYECKOro HaMPSXEHHOrO COCTOS-
Hug. TpuMbIKalOLLMe K TPYHTY TOPLEBbLIE CTEHbI MOA-
3EMHOI 4acTu, BXOASLLME B BUOPOU30ANPYEMYIO YaCcTb
3[,aHus, 3aliMLaTCs 0T BMOPALMOHHOIO BO3AEWCT-
BUS METPOMONUTEHA NYTEM YCTPOMCTBA MPOMEXYTKA
C YCTaHOBJNEHHbIM B HEM BUBPO3aLLMTHLIM NoanypeTa-
HOBbIM MaTOM.

Mpn BrOpO3awWwmMTE KapKacHbIX BLICOTHLIX 34aHUN C
BbICOKOHArPY>XEHHBIMU KOMIOHHAMK MPUMEHSIETCS CUC-
TeMa «BONHOW KPecCT», kKoTopas COCTOMT B YCTPOMCTBE
KpecTooOpasHbIX NMUIOHOB, NOCPEAMHE KOTOPbIX NPOXO-
IUT BUOBPALLMOHHBIN LLOB ¢ Npoemamu. Mpu ABOMHO ToN-
wyHe nunoxa (1000 MM) 1 ABOVHBIX (MO ANMHE) NPOEMax
B HeM 00LLas Harpyska Ha KONIOHHY MOXET COCTaBASTb [0
3500 TC (punc. 9).

CoGniopeHue TpeGoBaHWUI HOPMATUMBHLIX AOKY-
MEHTOB, B TOM YuUC/ie MPUMEHUTENBHO K BUOpO3a-
LUTE BbICOTHbIX 3[4aHMN OT ABUXEHUS TOBAPHBIX
coctaBoB. COOCTBEHHbIE YACTOTLI NEPEKPBLITUIA 0ObIY-
HbIX 34aHUI nexar B gnanasoHe 25-50 I, T.e. B OKTaBax
31,5 n 63 . CepwiiHO BbINycKaeMble TPEXCNOWHLIE BUO-
pon30nsTOpbI A1 00bIYHBIX 34aHWI C COBCTBEHHON Yac-
TOTOW ~6,5 N1 06eCNeYnBaIoT CHUXEHNE YPOBHS Bnbpa-
umn B Hanbornee onacHoi okTaBHoI nonoce yactot 31,5
4 He meHee yem B (31,5/6,5)2 - 1= 22,5 pasa (unu Ha 27
4b), 4em rapaHTMPOBAHO BLINONHEHME XECTKUX TpeOOoBa-
HUiA N0 3P PEKTNBHOCTM. OOHAKO B BbICOTHBLIX 34aHUSIX,
rae npumeHsietcs 60bLUENpPONETHas CEeTKa PAaCCTaHOBKM
KONOHH (8,4x8,4 M 1 6onee), yacToTa COOCTBEHHBIX KONE-
6aHuin nepekpbIThiA cHkaetcs 0o 9-10 [, uTo ABnseTcs
PE30HaHCHOM 06/1aCTbI0 YaCTOT ANs BUBPALWMK OT Xenes-
HOZOPOXHOro TpaHcnopTa (B okTaee 8 ). B aTux ycno-
BUSIX PEKOMEH[YETCS yCTaHOBKA NATUCNONHOM BUBpo3a-
WKTLl ¢ coO6CTBEHHOM YacToTom ~4,25 il U NpUMeHeHne
pebpUCTLIX NEPEKPLITUIA C COOCTBEHHOI YacToTol ~12,3
. Toroa apdekT BMBPO3aLLMTL MOXHO A0BECTY 00 7,7
pasa (17,4 ob), 410 BNOAHE [,OCTATOYHO ANS BbINOSHEHNS
TpeboBaHuWiA CaHUTapPHLIX HOPM MPU 3aLLUTe OT AUHAMU-
4eCcKOro BO34EVCTBMS TOBAPHbIX MOE30B.

MOCKONBbKY MCTOYHMKOM CTPYKTYPHOrO LUymMa SIBNSi-
I0TCS MMEHHO BMOPALMU CTPOUTENBHBIX KOHCTPYKLIWA,
MeponpusaTUs no 3awuTte oT BMOpauuu no3eons-
I0T aBTOMaTU4ECKU YAOBNETBOPUTL TPeBoBaHUAM
CaHuTapHbix Hopm CH 2.2.4/2.1.8.262-96 «LLym Ha
paboumx MecTax, B MOMELLEHUSX XWbIX, 0OLLECTBEH-
HbIX 30aHUN U HAa TEPPUTOPUM XWION 3aCTPOMKW» NO
YPOBHIO A,ONYCKaeMOoro wyma.
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Puc. 3. TpexcnowiHbie
cunoBble
BMGPOU30NATOPSI

Puc. 4. CpaBHeHve
rpacmkoB 3aBUCUMOCTEN
f — 0 no pesynbtatam
OCpeaHeHUs UCMbITaHU
naTu o6pasuos B 2002 n
2004 rogax

Puc. 5. MNpacukn
3aBNCMMOCTU

f— o Onsa pesvHbl

[10 1 NoCne YCKOPEHHbIX
KIUMaTU4ecKnx
UCMbITAHWI Harpy>XXeHHbIX
o6pasuos

L

BUBPO3ALLUUTA B UCTOYHUKE BUBPALIUUA

B kayecTBe mnncTpaumy BUGPOM3ONSALMN UCTOYHMKA
BUOpaLmMy NpeacTaBeH onbIT pa3paboTku U YCTPOCTBa
BUOPO3ALLMTHOTO NYTW Ha Y4acCTKe TOHHENS Hernyboko-
ro 3anoxeHns KpacHONPECHEHCKON AUHWW, HA Mepero-
He cT. «Ynmua 1905 roga» - cT. «beroas» (Mockga).
HeobxoanMocTe NpoBeaeHUs BUOPO3ALUMTHBIX MEpo-
NPUSTUIA BbI3BaHa PacnooXeHMeM BONM3M Tpacchl Leii-
CTBYIOLLEr0 METPONOUTEHA, HA paccTosHum ~13,0 m oT
CTEHKM TOHHEeNsl, komnnekca 17-3TaxHbIX KpynHONaHe b-
HbIX 30aHWIA.

KoHcTpykuua BuGposawutbl. OCo6EHHOCTLIO YCT-
poiicTBa BMOPO3aWUTLI B TOHHENE SIBNSIETCS OLHOBPE-
MeHHOCTb obecneveHust Heobxoammon 3 EKTUBHOCTH
B1OPO3awmnTLl U TpebGoBaHNin 6e30MacHOCTM OBUXEHMS,
MOCKOJIbKY MakcumanbHoe nepemellenne BCI nog oen-
CTBMEM BECA COCTABA HE MOXET NPEBBbILLIATH 5 MM.

s pelleHns nocTaBfneHHOM 3ana4u 6bina paspaboTa-
Ha 1 3anaTeHToBaHa cOOpHas pe3MHOBas BUOPO3aLLMTHAS
obonoyka ans BepxHero ctpoeHus nytu (BCIT), yctaHoB-
NIEHHast Ha CBA3aHHbIX LUTAHIOM KOMMO3WUTHbLIX MoNyLUnan-
Kax 3aBOACKOro uarotoBnenus (puc. 1). KoHCTpykums
nonywinankos paspabotaHa dpupmoit «<ABB», n oHU LWnpo-
KO NpuUMeHsiioTcs B MOCKBe Npu CTPOMTENLCTBE 00bIYHbIX
NMHUIA MeTpo. 06004Ka MOHTMPYETCS Ha NoyLInanke u
MOMELLLAEeTCS B XeCTKM kopob 13 cTeknodnbpobeToHa.
B kopobe pasmeLLeHbl U NpuxaThl K MONyLUNanKy HAXHUIA
OMOPHbIV 1 GOKOBbLIE PE3VMHOBBIE ANIEMEHTHI.
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KOHCTpYKLMS ONOPHOro aneMeHTa npencTaBngeT
€060/ NNacT1Hy C NPSAMOYrOIbHBIMU PA3HOBLICOKNMM
BbICTYNamu. Mpu NpoXoXAeHWUM ManoHarpyXeHHOro
noeszna NPOMCXOANT yNpyras 0cafka TO/bKO BbICTYMNOB
60bLUEN BLICOTHI, YeM 06€CNEYNMBAETCH MUHUMANbHAS
LMHAMUYyeckas XecTKOCTb W, COOTBETCTBEHHO, MUHU-
MasibHasi 4actoTa COOCTBEHHLIX konebaHWil BepXHe-
ro cTpoeHus nytu. dPPeKTUBHOCTb BMOPO3ALLUTHI
npu aTom ByneT MakCUManbHOM, 4To 1 TpebyeTcs Ans
YCNOBMIA HOYHOTO BpeMeHu cyTok. [lpu npoxoxnae-
HWU MOSIHOCTBIO HArpyXeHHOro noesfa MpPOUCXOAUT
MOBLILIEHNE XECTKOCTW OMOPHOro 3eMeHTa 3a cyet

BKJIlOYEHUS B pabOTy LEHTPanbHOro BLICTYMNa, a ero
nosiHas ynpyrasi ocajka He MpeBbICUT HOPMUPYEMOIA
BENINYMHBI 5 MM. 9DPEKTUBHOCTL BUOPO3ALLUTLI CHU-
XaeTcs, HO 3TO NPOUCXOAMT TONLKO B IHEBHOE BPEMS,
korga TpeboBaHUS CaHUTAPHLIX HOPM 3HAYUTESbHO
msarye. Mpu BO3AENCTBMM FOPU3OHTaSNIbHBIX CTaTUye-
CKMX WM AMHAMMYECKMX HArpy3ok (Hampumep, packa-
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Puc. 6. MNpadukn 3aBrucumocTn f — ¢ Ans pesuHbl
! [0 M MOCNe YCKOPEHHbIX KNMMMATUYECKNX UCMbITaHWIA
HeHarpy>eHHbIX 06pa3LoB

1
i

—

YMBaHWe noesna) ropu3oHTasbHble pebpa B GOKOBbLIX
anemeHTax pabortaloT Ha cxatue, obecrneumBas Kak
abdeKTUBHYI0 3alnTy OT BUOGpaLMA rOPU3OHTANb-
HOrO HanpaBfeHus, Tak 1 3alWuTy OT yBoAa MyTu Npu
konebanusx. MapameTpsl Brbpo3awmutHoro BCI npm
CTaHOAPTHOM BO3LEWCTBMM noe3fa MeTponoauTeHa
npuBefeHbl B Tabnuue.

TABJIULA

CwmelLLeHve 1-ro ypoBHsi, MM

3,0

CwmeLLeHve 2-ro ypoBHsi, MM

2,0

MpepenbHas Harpyska, H 1-i/2-1 yposHU

7460 /19 910

[uHamunyeckas XecTkocTb 1-ro ypoBHs, H/cm?

37 730

YacTtoTta co6CTBEHHbIX Konebanum, 'y

17,5

OdpdpekTnBHoCTb OB (vactota 31,5 Nu)

10,2

OdpdpekTnBHOCTL OB (YacToTa 63 M)

22,2

Bubpousonupytowme 060n04ku LS NOAYLWNANKOB
M3rOTOBMIEHbI U3 OTEYECTBEHHOW pe3uHbl 7-30-14-102.
Cpok ux cnyx6bl ¢ CoxpaHeHWem BUOPO3ALLUTHLIX
CBOWCTB - He MeHee 40 neT.

HatypHble ucnbiTaHus U aHanu3 pe3ynbTaToB.
Touku n3mepeHuidi Gbiay BbiOPaHbl Ha MOBEPXHOCTY
rPYHTa, HENOCPEACTBEHHO Haj HapyXHOM CTEHKOMN
«BnuxHero» ToHHeNs: nepeas (T.1) - Ha BUGpOM30NNpPO-
BAHHOM Y4aCTKe, B 30HE CTbIKOB Ha «BNINKHEM» TOHHENE;
BTOpas (T.2) — Ha paccTosHum okono 100 m OT nepBaoi,
TakKXe B 30He CTHIKOB, HO Ha y4acTKe 0BbIYHOrO TOHHENS.
CnexTpbl BEPTUKAbHBIX YCKOPEHWIA NPUBELEHb! HA PUC.
10 - Npu1 NPOXOXAEHUMN «BIIMXKHUX» N0E3[0B N0 0BbIYHO-
My (T.2) n 3awmwenHomy (T.1) yuactkam. Ha rpadukax
no ocu X oTnoxeHa yactoTa B I, no ocn Y — Bubpoycko-
peHwe, M/c?. CHUXEHME YPOBHS BUBpaLmK:

AL =20lg (W,/W,) nB,

roe W1 n W2— BEJIMYMHBI YCKOPEHMIA Anst OObIYHOTO U
BMOPOM30AMPOBAHHOIO Y4acTkoB. PacueTHas vacToTta
BubpownsonsaTopa — 17,5 i, akcnepumerTansHas — 17,8 I,
AHanM3 CnekTPOB NPUBEAEH HUXE.

A. B oktaBe 31,5 Iy, N5 NMKOBbIX 3HAYEHUIA YCKOPEHNS
Ha yacTtoTe 25 ML AL = 6 b, Ha yacToTe 37,5 My AL = 18,3
Ab. Bennunna addektuBHocTH Ha YacToTe 25 Iy (6 ab)
HeBblcoKa. [oBbllEHHbIE KonebaHus Ha 3Toi yacToTe

96 BblchM OKTAGPbL/HOAGPb

Puc. 8.

Puc. 7. Bubpo3alumTHbIV LLOB B BICOTHOM 30aHUU
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Puvc. 10. OBnxeHne no 6nmxHemMy ToHHento. CnekTpbl YCKOpeHui
T.2. HeBMOGPON30NMPOBaHHbIV YHaCTOK.

BnvxHuin noeag. 1 MuH. 33 cek. nocrne Havana 3anucu

T.1. BubponsonnpoBaHHbIA y4acTOK.

BnvxxnHuin noesn. 2 MUH. 4 cek. Nocsie Havana 3anucu

LU T

Sy NATL N FOCOEUmy Lk o

BO3HMKAIOT NOTOMY, 4TO COBCTBEHHbIE YaCcTOThl koneba-
HWI TOHHENEN 3TOW IMHUK HaxoauTcs B Npeaenax 27-30
I, v Npy yaape Konec Ha CTbikax PesibC Ha 3TUX YacTo-
Tax BO3HVKAKT HETUMUYHbIE NS 0OLIYHOM KOHCTPYKLMN
TOHHENS PE30HAHCHbIE KoNnebaHms 06aenku.

b. B oktase 63 [ akcnepumeHTanbHas adpdekTns-
HOCTb BMOGPO3aWMTLl cocTaBuia: Ha 4actoTe 50 Iy
AL = 22,5 pb, Ha yactoTe 66,7 'y AL = 30,7 ab, Ha 4ac-
ToTe 75 My AL = 32,4 ob. 3T0O 04eHb XOPOLWNIA Pe3ynbTaT,
MOCKOJbKY AN CHUXEHUS CTPYKTYPHOrO LWyma B noMe-
LLEHMSIX BaXHO CHU3UTb YPOBEHb KoNebaHin MMEHHO Ha
60bLINX YaCTOTax.

MpepcTaBneHHbie B cTaTbe CMCTEMbI BUOPO3aLLM-
Thl ABASIOTCA HAAEXHBIMY U [ONTOBEYHbIMU U 00ec-
neuynBaioT 3dp¢peKTMBHOE BUOPOLUIYMOryLIEHNE B
BbICOTHbIX 3[aHMSIX, BO3BOAUMbIX BONM3N NUHMIA
METpPONONIUTEHA M XeNe3HbiX gopor. M

Pwuc. 11. BubposawmtHas o6onodka «BCIl»
NSt NYTU Ha KOMMO3MWTHbIX NoslyLunankax

JINTEPATYPA

1. Bubposawura 3gaHuii. Teopusi n peanmsaums / M. A. Jawesckuii, E.M.
MwupoHos, B.B. MoTopuH // CelicMocTolKoe CcTponTenscTBo. besonacHocTb
coopy>xeHni. 2002. Ne 5.

2. Engineering design of rubber pads ageing properties. Theory and experiment
/ M. Dashevskij, V. Motorin, E. Mironov, T. Samojlenko. Constit. Models for
Rubber Ill, Pros. 3-d Eur. Conf., 15—-17 Sept. 2003, London, UK. P. 147-153.

3. Bubposawurta KpynHonaHenbHbix 3gaHuin / M.A. Oawesckuii, B.B. MoTopuH,
M.B. MamaxaHos // CTpouTensHble matepuansl, 060pyAoBaHMeE, TEXHONOMMN.
XXI Bek. 2004. Ne 10 (69).

4. IHXeHepHbIi METOL, HESIMHENHOro pacyeTa pe3MHoOMeTanIMYeckmx
BMOPOM30NATOPOB ANa 3aaHui // CenCMOCTONKOe CTPOUTENBCTBO.
BesonacHocTb coopyxenuii. 2006. Ne 3.

5. BubposalumTHasa KOHCTPYKLMSA BEPXHEro CTpoeHns nytm //

M.A. Dawesckuin n ap. // Metpo n ToHHenu. 2005. Ne 4. C. 41-43.

6. awesckmii M.A. BnusiHne noe3gHoOro coctaBa MeETPOMNONUTEHA Ha
noBefeHne KpynHonaHenbHbIX 30aHUA NOBbILLEHHON 3TaxHocTM / M.A.
[Hawesckuin, O.A. KoBanbuyk, B.J1. MoHgpyc // CelicMOCTOMKOe CTPOUTENBLCTBO.
BesonacHocTb coopyxxeHuii. 2004. Ne 3.
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HOPMATUBHAA BA3A

WMETOOBICTIBHAHIAA "
OACALHbBIX KOHCTPYKUIA

CeroaHsa B Poccun HabnopaaeTcs SBHbIN 6YM CTPOUTENLCTBA
BbICOTHbIX 3faHMN. PanoH «MockBa-Cutu»,.nporpammva
«BblCOTHOE KonbLo MOCKBbI» CTasn TONLKO NepBow
NacTo4yKkou. BbICOTHbIE 34aHUA-CTPOATCA. UIIN
MPOEKTUPYIOTCA NMPaAKTUYECKN B KaXKaoM

KpynHOM ropoge.

106 BblchM OKTAGPbL/HOAGPb

Tekecr OMWUTPWUA AHOPEEB, Buue-npesngeHT Komnanuun «Mupakec Fpynn»;
ANEKCEMN BEPXOBCKWUM, k.T.H., 3aseaytowunin cektopom HUNC®D PAACH; POMAH BPELIKOB,

TexHunvyeckuin gupektop MKMN «B3JTKO-2000»;

OTOBKA KOHCTPYKLMI. K MCTIbITaHWUAM
JOTUBEHVE BETPOBOI Harpy3ke.
OBKa AaTHUKOB JINHEMHbIX
‘HEpeMeLLeHNit

PXUTEKTOPbI CErOAHA HE NPEACTaBNSIOT
COBPEMEHHOr0 3aaHns 6e3 6onbworo
KonnyectBa dacafHblX KOHCTPYKUWNA,
3ayacTyto octeknenne gocturaet 100%,
OCTaBNSAs HENPO3PAYHBIMU TOBKO dne-
MEHTbI KPEMNAEHNS KOHCTPYKLMIA. Tak n 3TO CTPALLHO?

KoHeyHo, TennonoTepm yepes «CTeKNSHHbIM» dacas
MOFYT 3HAYMTENbHO, B HECKONAbKO pa3 NpPEeBbILATb
TENJONOTEPN Yepe3 CTEHOBLIE KOHCTPYyKUMK. CornacHo
TpeboBanuam CHull 23-02-2003 «Tennosas 3awimTa
3gaHuii» n1 MICH 4.19-05 «MHOrodyHKuUMOHaNbHbIE
BbICOTHbIE 3[4aHMWS U KOMMNAEKChI» NPUBEAEHHOE
COMPOTUBNEHNE Tenjonepenaye CTEHbl LOJIXHO
ana Mocksbl GbiTh Gonee 3,12 m2 °C/BT. Mony4nTb
aHanoruyHole pesynbTathl 4NS OAHO- W Aaxe
[BYXKAMEPHOro CTEKIONAKeTa BPSS v BO3MOXHO.

B TO xe BpemMs M3roTOBIAEHME CTEKIONAKeTOB M
CTekna C MArkMMK CENEKTUBHBIMW NOKPLITUSMW — €[1Ba
N He edWHCTBEHHAs o0nacTb CTPOWUTENbCTBA, rAe
LENCTBUTENbHO HALLN MPUMEHEHUE HAHOTEXHONOTUN.
Pa3paboTaHHbIe HOBbLIE KAACChl HU3KO3MUCCUOHHBIX
NOKPbITUIA ¢ K03ddrumenTamm nopsaka 0,02 no3sonaiot
HE MPOCTO CHW3UTb TEMNOMOTEPW 32 CYET NY4MCTOW
COCTaBnfoLed, HO U B KOMBMHALUM COBPEMEHHOMN
KOHCTPYKLMM OMCTQHLMOHHOM paMKn C 3an0SHEHUEM
NMPOCTPAHCTBA MEXAY CTeKAaMu WMHEPTHbIM ra3oM
NPakTUYeCcKkn BbIBECTM dacagbl MO TEMNAOTEXHNYECKUM
XapakTepUCTVKaM Ha KAYECTBEHHO HOBBI YPOBEHb.

HenuwHum ByneT ckasaTb, YTO YXe CErofHsi COoBpe-
MEHHasi KOHCTpyKums dacaga com3mepuma no Tenno-
TEXHNYECKUM XapaKTEPUCTUKAM C KOHCTPYKLMAMU CTEH,
NPVYMEHSEMbIMU AN XUULLHOTO cTponuTenscTea B CCCP
30-40 net Hazag.

NcTopua ncnonb3oBaHud MOAyNbHbIX dacanos
HacuMTbiBaeT B Hawel ctpaHe Gonee 50 net. Kak

roBOPMTCS «...BCE HOBOE — 3TO XOPOLO 3abbiToe
cTapoe». M3yyas onbIT 3apyBeXHbIX KOMMaHWiA, akTUBHO
MCMOMb3YIOLWMNX MOAYNbHbIE O4HO- U ABYXCNOWHbIE
KOHCTPYKLUW, Mbl HATONKHYAUCb TakXe Ha CTapblii
COBETCKMUA CNPaBOYHUK «AJIIOMUHUIA B CTPOUTENLCTBE.
OnbIT NPOEKTUPOBAHMS, U3rOTOBNEHWS, CTPOUTENLCTBA»
(1965, noa. pea. B.H. Cnuposa). 3HaunTenbHas 4actb
KOHCTPYKLMWIA, aHOHCUPYEMBIX CErofHa Kak HOBeWlune
pa3paboTkn, nogpoOHO onucaHbl B CMPaBOYHUKE.
MMetoTcsa Takxe AeNcCTBylOLWME 0OBLEKTHI, NOCTPOEHHbIE
no Hanbonee coBpeMeHHbIM TexHonoruam 1960-x ronos,
aKTyasbHble U CerogHs.

JaTymK NUHENHbIX
nepemMeLL.eHni

HUKONAN NMAHTIOXOB, m.uv.c. HUNC®

Shenyang Yuanda
Aluminium Industry
Engeneering Co. Ltd
(LWeHbsaH, KuTan).
Oneparopckas.
OTcioga nponssoauTcst
ynpasneHve
UCMbITaHWAMMU
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1 BETPOBYIO Harpy3ky
Shenyang Yuanda Aluminium
Industry Engeneering

Co. Ltd (LUeHbsH, Kutan)

lMogroToBKa K SKCNEepUMeHTy
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HopmatueHas 6asa B aTtoit obnactu B Poccum oTcyT-
cTByeT. [pOBEAEHHbIi HAMU aHanu3 nokasan, 4to 60nb-
LUIMHCTBO Pa3BMTbIX CTPAH He OTKa3blBAIOTCA OT CyLle-
CTBYIOLLMX LOCTWMXEHWIA B 06M1aCTM HOPMUPOBAHUS W
METOLMK UCMbITaHWS, Kak 3TO mpom3owno B Poccuu ¢
MPUHATAEM BCEM M3BECTHbIX 3aKOHOB, & PA3BMBAIOT W
yrayonsioT Ux Lar 3a Luarom.

B ucnbitatenbHoMm ueHtpe HUMC® PAACH

108 BblchM OKTAGPbL/HOAGPb

WcnbiratensHbin ueHTp Schiico Technology
Center B r. Bunedenbge (Fepmanus).
KoHcTpykuus nponssogctea OOO MK
«B3JIKO-2000» Ha ucnblTaTenbHOM CTeHae

Poccuiickne komnanum 6bicTPO HabupatoT onbIT. Ecnn
eLle NaTb NeT Hasafk Bce Hanbonee CNoXHbIE Noapsabl
«pa3birpblBasMCb» TOMbKO MEXAY BefylWMMK eBponen-
CKUMW «UrpoKamu», TO 3a NOCNeLHWIA rof, Haliu Npoun3-
BOAMUTENN U nepepaboTymky dacapHbiX KOHCTPYKLMIA
BbIMIPLIBAAM TEHAEPb 'Y EBPOMENCKMX, U Y KNTANCKUX
KOMMaHwiA, 0TcTamBasl CBOe 3aKOHHOe MpaBo ObiTb Nep-
BbIMU Ha OTE4YECTBEHHOM PbIHKE.

KoHe4Ho, mounBaTh Ha naBpax noka paHo. MHorue v3
HeaBHUX NINAEPOB, HANPOTWB, CAENAB HEMPOAYMAHHbI
60 OWMOOYHBIN LWar, CUIbHO CHU3UAW CBOW PENTUHT.
KomnaHuit, cnocobHbix nepepabotath B Mecsl, 6onee
50 ThiC. KB. M, B Poccum, pa n B MockBe noka eauHuLbl. A
6e3 TakMx MOLLHOCTel BpaThCs 3a CEPbe3HbIE NOAPSabI
Ha YHUKaNbHbIE WK BLICOTHbIE 34aHMS NPOBIEMATUYHO,
€C/N He cKasaTb — U3NINLLHE CAMOYBEPEHHO.

CyuwiectByeT npobnema v ¢ U3roTOB/IEHMEM CTEKJIO-
nakeToB. TONbKO HECKOMbKO KOMMaHWUIA B NPUHLMNE CMo-
COGHbI M3roTOBWUTb M MOCTaBUTb HYXHOE KONMYECTBO
CTEK/I0MaKkeToB, C BLICOKMM YPOBHEM KayecTBa. 310 TeM
6onee HeNOHATHO, Tak kak 000pyLOBaHME A1 U3rOTOB-
NIeHUsi CTEKIONAKETOB aHanornyHo u B EBpone, n B Kutae,
n B Poccuun.

Mpobnem MHoro. Pewartb nx npuaetcs B ntobom cny-
yae. MiHaye HameTuMBLIEECS OTCTaBaHWe B 06nacTu paca-
[OCTPOEHWst NpuaeTcs npeoaonesatb kak npu Metpe |,
KONupys yoadHble eBponeiickie, a 3a4acTyto 1 asmaTckme
aHanoru. A yuutbiBasi POCCUICKMIA KNKUMaT, 3TO YpeBaTo
HenpeackasyeMbiMU S3HEPreTUYECKMI NOTEPSIMU.

HOPMATUBHAS BASA

[ns oueHku cyulecTsywollen Ha Tepputopun PO
HOpMaTuBHOW 6asbl, OTHOCALeNcs Kk dacafHbIM K
CBETONPO3PaYHbIM OrpaxaarluM KOHCTPYKLMUSAM,
HeoOX0AMMO NMpeaBapUTENbHO U3Y4UTb U PacCMOT-
PeTb UMEIOLLYIOCS Ha CEroOfHSLIHNIA AeHb 3apyBexHyo
HOpMaTuBHytO 6asy.

MOXHO BbIAENUTL psag CTPaH, Ha TePPUTOPUK KOTO-
pbiX OEACTBYeT YETKO BblpaxXeHHas CUCTEMA HOpMa-
TUBHBIX JOKYMEHTOB, OTHOCAWMXCSA K dacagHbiM ©
CBETONPO3PayYHbIM OrpaxaallumMm KOHCTPYKLUSAM:
cTpaHbl EBpocotosa, CLUA, Asctpanus, Kutai.

Mpu nocewexun cneumanuctamm HANCO PAACH B
2005-2008 ropmax ucnbiTaTeNbHbIX LEHTPOB U GUPM-
npouseoamTenei 1 nepepaboTynkoB dacagHbIx 1 cBe-
TOMPO3PayHbIX OrpaxAatolmx KOHCTPYKUMiA cobpaHa
[A0CTaTO4YHO NonHas MHGOPMaLUs MO UCMLITATENbHBIM
LLeHTpaM M HopmaTuBHOW Ga3e eBpONENCKUX CTpaH,
Benvkobputanun, CLUA, Kutas. Hanbonblunii nHTe-
pec, Ha Haw B3rNs4, NPEACTaBASIOT HOPMbI CTPaH
EBpocoiosa u Kutas. B cBeTe kypca Ha rapMOHM3aumio
CTaHAApPTOB C EBPONENCKUMM CTPAHAMM BCTAET HACYyLL-
Has HeobBX0AMMOCTb AeTaNbHO U3y4nTh TPeBGOoBaHUS K
KOHCTPYKLMsIM, 060PYA0BaHUIO U METOAAM UCMLITAHWIA,
OENCTBYIOWMM B €BpOMenckux crtpaHax. K coxane-
HUIO, KIMMATUYECKUE XapaKTEPUCTUKM He MO3BOASIOT
ucnonb3oeatb nx 6e3 KOPPEKTUPOBKKU. HopMsbl, aeiicT-
Bytowwme Ha Tepputopumn KHP, no cBoel CTpyKType Hau-
6onee 61M3KM K COBETCKMM, @ UX NOCTPOEHUE MOXOXE
Ha poccuitckylo HopmaTtueHyto 6a3y. Kpome Toro, knu-
MaTWYECKME XapakTEPUCTUKM CEBEPHON YacTu KuTas
(6onee 25-30% TeppuTOPUK) NMOXOXU HA POCCUIACKNME,
a cnefoatenbHo, Hambonee 6GNU3KM U TEXHWYECKME
TpeboBaHus.

1. HOPMATUBHBIE AOKYMEHTbI
CTPAH EBPOCOIO3A

OcHoBononarawowum JoKymeHToM aBaseTcd EN
13830 «dacagHble cuctemsl» (Curtain walling. Product
standard). Ctangapt Bctynun B gevictaue B 2003 roay
C MPUHATMEM MOCTAHOBAEHWS EBpPOMNEnckoro Komu-
TeTa NO CTaHA4ApTU3auuM WM AENCTBYET HA TeppuTo-
pun: AscTtpun, Benbrum, Yexun, Lanun, OuHAgHONN,
OpaHuum, Tepmanum, peuun, Bonrapum, WUcnanaum,
WMpnanaun, Utanum, NMokcembypra, Manbtel, lonnananm,
Hopseruu, Moptyranuu, Cnosakum, Ucnanuu, LLseunn,
LLIseiuapuu n AHrnun.

B oTHOWeEHMM hacagHbiX CUCTEM M UX OCHOBHbIX 3/1€-
MEHTOB Ha TEPPUTOPMU CTpaH EBpocoto3a aencTayioT
Takxe pernaMmeHTupylowme CTaHaapThbl:

EN 12152 Curtain walling - Air permeability -
Performance requirements and classifications;

EN 12154 Curtain walling - Watertightness
Performance requirements and classifications;

EN 13116 Curtain walling - Resistance to wind load
Performance requirements;

prEN 14019 Curtain walling - Impact resistance -
Performance requirements,

a TaKkxe CTaHAapTbl HA METOAbl UCMbITAHWIA K pac-
4eTOoB:

EN 1991-1-1 Eurocode 1: Action on structures — Part 1-1: General actions —
Densities, self-weight and imposed loads for buildings
EN 12153 Curtain walling — Air permeability — Test method
EN 12153 Curtain walling — Watertightness — Laboratory test under static
pressure
EN 12179 Curtain walling — Resistance to wind load — Test method
EN 12600 Glass in building — Pepdulqm test — Impact test method and
classification for flat glass
prEN 13119 Curtain walling — Terminology
Fire classification of construction and building elements — Part 1:
EN 13501-1 I : ; ;
Classification using test data from reaction to fire tests
Fire classification of construction and building elements — Part 2:
EN 13501-2 Classification using data from fire resistance tests excluding ven-
tilation services
PrEN 13947 Thermal performance.of curtain yvalhpg — Calculation of thermal
transmittance — Simplified method
Acoustics — Measurement of insulation in building and of building
EN ISO 140-3 elements — Part 3: Laboratory measurement of airborn sound
insulations of building elements (ISO 140-3:1995)
EN ISO 717-1 Acoustics — Rating of sound insulation in building and of building
elements — Part 1: Airborn sound insulations (ISO 717-1:1996)
Curtain Walls. Watertightness against pelting rain. Laboratory
EN 12155 ) !
test under applying of static pressure
EN 12179 Curtain Walls. Resistance against wind load. Testing procedure

Ha OCHOBHble KOMMOHEHTbI acafiHbiX KOHCTPYKLWIA
CYLLECTBYIOT HOPMATUBHbLIE [JOKYMEHTbHI, pernameHTu-
PYIOLLME UX XaPAKTEPUCTUKA U METOAbI UCTIbITAHNIA.

Kpome TOro, cywecTByeT cTaHaapT Ha dacagHble

koHcTpykumumn (Standard for Curtain walling) Centre for
Window and Cladding Technology. YneHamn ueHTpa
SIBNSIIOTCA BeAyliMe eBponeiickne Npou3BOAMTENM
dacagHbIX KOHCTPYKLMIA M MX KOMMOHEHTOB. MepBbie
pefakumy cTangapTa BoinyuieHsl B 1993 roay.

2. HOPMATUBHbIE JOKYMEHTbI CLLUA

Cuctema HOPMaTVBHBIX [LOKYMEHTOB, AEMCTBYIOLLMX HA
Tepputopum CLLA, Hanbonee noaHa u B TO e BPEMSI CIIOXHA
LJ191 CroNb30BaHus. Hapsay ¢ MexzayHapoaHbIMY CTaHaap-
Tamun ISO (International Standard) Ha TeppuTOpMK CTpaHbI
LENCTBYIOT CTaHAAPTbI PA3NIMYHbIX aCCOLWaLMIA, PErnaMeH-
TUPYIOLLMX XapakTEPUCTUKN KOHCTPYKLMIA, PEXMUMBI UX KC-
nnyartauum, MeTofbl UCMbITaHWIA 1 KOHTPONS U T.4.

Cranpaptsl accoumaumm AAMA (American Architectural
Manufacturers Association) pernameHTuMpyloT B TOM
4ncne M MeToAbl UCMbITAHUIA, HANPSMYIO OTHOCALLMECS K
dacagHbIM KOHCTPYKLMSM:

AAMA 501-94

Methods of test for exterior walls

AAMA 501.1-05

Standard Test Method for Water Penetration of Window,
Certain Walls and Doors using dynamic pressure

AAMA 501.2-03
systems

Quality Assurance and diagnostic Water leakage field check
of Installed Storefronts, Certain Walls and Sloped Glazing

AAMA 501.4-00
induced Interstory Drifts

Recommended Static test method for evaluating Certain Walls
and Sloped Glazing systems subjected to Seismic and wind

AAMA 501.4-98

Test Method for Thermal cycling of exterior walls
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«MockBa-Cutm»

AMmepuKaHckoe 06LLEeCTBO MO UCMbITaHWIO MaTepKanoB
(American Society for Testing and Materials) - Hekom-
Mepyeckas opraHusauus, paspabaTbiBaroLLas cTaHaap-
Thl M JOKYMEHTbI AN1S NPOM3BOACTBA, CHAOXEHNS 1 pery-
NIMPOBaHUS LESTENLHOCTU. TONbKO B 061aCTV CTPOMTENb-
cTBa HacuuTbiBaeTcs 6onee 100 cTaHAAPTOB Ha METOAHI
UCTbITAHUIA Pa3NIMYHBIX CTPOUTENbHBIX KOHCTPYKLUMIA 1
martepmanos.

[na ucneiTaHnii BO3AyX0- M BOAOMNPOHMLAEMOCTHU
dacagHbIX KOHCTPYKUMA ucnonb3yotcs ASTM E283-
04 «CTaHpapTHbIN METOA, MCMbITaHMs KoadpduumeHTa
BO34YXOMNPOHMLLAEMOCT ABepeii, dacaga U BHELUHUX
doHapei», ASTM E331-00 «CtaHgapTHbIN METOL MUCMbI-
TaHus BOZOMPOHMLAEMOCTU ABepen, dacaga U BHELL-
HUX doHapei Npu BO3LENCTBUM PABHOMEPHOW pas3Hu-
Lbl CTATUYECKOro AasnexHuns Bosgyxa» n ASTM E330-97
«KOHCTPYKTMBHbIE XapakTepuUCTUKL Asepen, dacaga v
BHELLHWX dOHapel Npu BO3AENCTBAN PaBHOMEPHOI pas-
HULbI CTATMYECKOrO AABNEHNS BO34YyXa».

3. HOPMATUBHbIE AOKYMEHTbI KHP

Kak yxe oTMe4anocb paHee, HOPMbI, AEACTBYIOLME HA
Tepputopumn KHP, no cBoeit cTpykType Hanbonee 6am3ku
K pevicTeoBaBLnM Ha TeppuTopumn CCCP.

Pa3paboTka HopM Mo dacafHbIM KOHCTPYKLUMSM Bblna
Hayata B 1991 rogy c aHanM3a MMEBLUMXCS HA TOT
nepuoa HOPMaTUBHBIX AOKYMEHTOB €BPONENCKUX CTPAH,
CLWA, Asctpanuu. MNepBas pefakuus HOPM BbiLiA B
1993 roay, ¢ nocnegylowmmmn HoBbIMK Bepcusmu 1996
1 2003 rogos.

OOHVMM 13 OCHOBHBIX CTaHAAPTOB, PErNAMEHTUPYIO-
wmm TpeboBaHMs K pacaHbM KOHCTPYKLIMSIM, SBASIETCS
OCT KHP JGJ 102-2003 n J 280-2003 «TexHuueckue

110 BblchM OKTAGPbL/HOAGPb

HOPMbl MPOEKTUPOBAHUS CBETOMPO3payHbIX dacagHbIX
cuctem». HOpMaTMBHbIA JOKYMEHT pacnpoCcTpaHsaeTcs
Ha NPOEKTUPOBAHWE, U3rOTOBNIEHME, MOHTAX, NPUEMKY U
00CNyXMBaHNE HAPYXHBIX OrpaXAalolwmx KOHCTPYKLIMIA
rPaXAaHCKUX 34aHNA.

JGJ /T 139-2001 (OCT KHP) «CtangapT no KOHTPOAO
kayecTBa dacafHbIXx KOHCTPYKLMWiA» onpeaensieT Tpebo-
BaHWS MO KOHTPOMIO 06ecneyeHuns KayecTsa U3roToBne-
HMS 1 MOHTaxa dacafgHbIX KOHCTPYyKUMiA. B ctanpapTe
U3N0XeHbI TPEBOBAHUS K KOHTPOIIO KAYECTBA 3NIEMEHTOB
dbacafHOW KOHCTPYKUMM: NpOdUas, MeTanaoKOHCTPYK-
LWiA, CTEKNa 1 CTEKNONAKETOB, rePMETUKOB, MPOKNAZOK,
KPOHLUTENHOB, a TaKXe MO KOHTPOIO KOHCTPYKLUMIA npu
UX MOHTaxe.

AHanoroe cTaHgapTa B Apyrux HopMaTuBHbIX 6a3ax, B
TOM yucne B Poccuu, He nmeetcs.

Ha BCce OCHOBHbIE 3N1EMEHTLI GACaAHON KOHCTPYKLUM
B8 KHP umetotcs FTOCT wnmn OCT (6onee 70). B Hopmax
NpPUBELEHBI TOYHLIE M UCYEPMbIBAOLWME TPeOOBAHMS
K MPOEKTMPOBAHMIO, KOMMAEKTYIOLMM, NPOU3BOACTBY
paboT npu MoHTaxe dacapa, npasuna U KpuTepumn
nprvemkmn bacagHbix KOHCTPYKLWIA PA3ANYHbIX TUMOB.

4. POCCUACKME HOPMATUBHbBIE JLOKYMEHTbI

HopmaTtusHOI 6a3bl, OTHOCALLENCS HENOCPELCTBEHHO
K dpacagHbIM KOHCTPYKLUMSM, B Poccum HeT. B HacTosiwee
BPEMSI MOXHO paccMaTpmeath Tpe60oBaHWS LJOKYMEHTOB,
UMEIOLLMX OTHOLLIEHNE K hacafHbIM KOHCTPYKLMAM.

OueHka xapakTepucTuk dacagHbIX CUCTEM Orpaxjato-
LLUMX KOHCTPYKLMIA 30aHUS MOXET OblTb PAaCCMOTPEHA C
TOYKM 3PEHMS:

obecneyeHnss KOMPOPTHBIX YCNOBWIA B MOMELLEHMSX
(CanluH, FOCT);

06ecneyeHns MUHUMaNbHbIX SHEPreTUYeckux 3atpart
Ha akcnnyatauumio 3ganus (CHuM, TCH, CN);

obecneyeHns JoroBe4HOCTM 1 6e3onacHoi akcnaya-
Taumm 3ganus (FTOCT, CHul, TCH n ap.).

[ing onpeneneHns TennOTEXHUYECKUX XapakTepuCTrK
acagHbIX KOHCTPYKLMIA MOXET ObITb Mcrnonb3osaH FOCT
26602.1-99 «bnoku okoHHble 1 ABepHbIE. MeToab! onpe-
[eneHns CONpOTUBAEHUS Temnonepesaye»: «4onycka-
eTCs NPUMEHEHME METOLOB HACTOALEro CTaHaapTa anis
onpefeneHns CoNpoTUBEHNS TENONEPESAYE... 3EHNT-
HblX QOHapew, BUTPaxen M Ux dparmMeHToB. A Takxe
CTEKJIONAKeToB M NPOdUIbHbLIX cucTeM». [locKonbky Ha
nepunog, co3panus NOCT 26602.1-99 MmoaynbHblE, CTPYK-
TYPHO-MOAYNbHbIE U APYTE COBPEMEHHBIE TWMbI hacaj-
HbIX KOHCTPYKLMIA HE HALAW eLle WMPOKOro NpuMeHe-
HUSt Ha TeppuTopumn P®, B cTaHAapTe B SBHOM BUE He
npesycMOTPeHa BO3MOXHOCTb MPOBEAEHNS UCTbITAHWIA
[aHHBIX TUMNOB KOHCTPYKLMIA.

[na npoBefeHWid UCNbITaHWA Ha BO3AYX0- U BOAO-
NMPOHWLAEMOCTb B POCCUIACKOWA CTPOMTENBHON MpakTu-
ke ucnonbadyetcs MOCT 26602.2-99 «bnokn OKOHHbIE 1
ABepHble. MeToabl onpeaeneHus Bo3ayxo- U BOSOMPO-
HULLAEMOCTM».

«CTaHgapT ycTaHaBnMBaeT METOAbl ONpedeneHus
BO34YyX0- M BOLOMPOHMLLAEMOCTU OKOHHBIX U OBEPHbIX
6110KOB (fanee — OKOHHbIX BGSIOKOB), U3rOTaBINBAEMbIX
U3 Pa3NunyHbIX MAaTEPVUANOB U NMPUMEHSEMBIX B 34aHUSX
PasMYHOr0 Ha3HAYEeHUs.

[lonyckaeTcs NPUMEHEHWE METOAO0B, YCTaHOBMEHHbIX
B HACTOSLLEM CTaHAapTe, 49 ONpefeneHns Bo3ayxo- 1
BOLOMPOHULAEMOCTN 3EHUTHBLIX OHapei, dacagHbix
KOHCTPYKLMIA, BUTPAXER, @ TakXe UX GparMeHToB».

[ng npoBefeHnin UCNbITaHWA CONPOTUBIIEHUS BETPO-
BOW Harpy3ke B POCCUWCKMA CTPOWUTENIbHOW NpakTuKe
ncnonb3yetca NOCT 26602.5-2001 «bnoku OKOHHbIE K
ABepHble. MeToapl onpefeneHns COnpOTUBNEHWS BET-
poBOW Harpyske». «CTaHAapT yCTaHaBAMBAET METOAbl
onpefeneHns CoNPOTUBAEHNS BETPOBON HArpy3ke OKOH-
HbIX 1 1BEPHbIX BI0KOB, 13rOTaBAMBAEMbIX U3 PA3INYHBIX
MaTepuanoB 1 MPUMEHSIEMbIX B 30aHNUSX U COOPYXEHUSX
Pa3AMYHOr0 Ha3HAYEHUS».

MCNbITAHUS GACAAHBIX KOHCTPYKLMMA
KOMMNAHUU SHENYANG YUANDA ALUMINIUM
INDUSTRY ENGENEERING CO. LTD (KUTAWA)

B npakTuky 60NbLUMHCTBA BEAYLLMX KOMMaHWIA, 3aHu-
MatoLWmMxCcst pacagHbIMU KOHCTPYKLMSMM, BXOAUT NPOBE-
LEHVE NCNbITAHUIA ANS KaXA0ro U3 YHUKaNbHbIX 06bek-
TOB B NPUCYTCTBUM NPEACTABUTENEN 3aKa34mKa.

EBponeinckme KoMnaHum TpaTaT 3HAYUTENbHbIE CYyMMb
Ha CO34aHue N NOAAEPXAHNE UCMbITATENbHbIX LEHTPOB,
OCHALLEHHbIX MO NOCAEAHEMY CIOBY TEXHWKMW. Hanpumep,
KOMMNaHWs SchiiCo TpaTUT eXerogHo Ha UCMbITATENbHbI
LeHTp B Bunedenbae Ao 2 maH eBpo. ECTb aHanornyHble
LeHTpbl y komnaHuid Gartner, Schmidling... B TeuyeHne
nocnegHux net cneunanuctsl HUINC® PAACH coBmecTHO
C TEXHMYECKUMW cneumanuctamm KomnaHuin «Mupakc»
n TTG npuHMMany yy4actve B 3aBOACKMX WCMbITAHUSX
dacaHbIX KOHCTPYKUMIA ans 06bekToB «Pepepaumns» u
«Mupakc-nasa».

Pa3pab6oTka HopmaTuBHOM 6a3bl NO hacagHbIM

KOHCTPYKUUAM Ha CerogHsILLHUNA AeHb cTana

HaCyLHOW HEO6XOA4UMOCTbIO

B Kutae, kak 1 B 60NbLUIMHCTBE Pa3BUTLIX CTPaH, CyLle-
CTBYET CUCTEMa roCYLapPCTBEHHBIX WMCMbITATENbHbIX
nabopaTopwii, 3aH1MAIOLLMXCS B TOM Y1Che 1 cepTudm-
KaLMOHHbIMK UCnbITaHUsMW. Ham ynanock nocetuTb Age
n3 Hux: B LaHxae u MNekuHe. Mcxoas M3 coobpaxeHuii
KOMMEPYECKON TalHbl, GoTorpadunini ucnbiTaTenbHbIX
CTEHJ0B HaM CLLENaTh He yanock, HO MacwTabbl n AuHa-
MVKa pa3BuUTYs 3Toi o6nacTu B MlogHebecHo nopaxator.
Tonbko B LLlaHxaiickom ucnbiTaTeNbHOM LieHTpe Oonee
BOCbMW CTEH[IOB [/ NPOBELEHUS UCTIbITAHWIA HA BO3LY-
X0-, BOLOMPOHWLAEMOCTb U COMPOTUBIEHWE BETPOBOIA
Harpyske, KPOME TOro, HECKOIbKO CTEHA0B A1 UCMbITa-
HUIA OKOH. KOHEYHO, CTOb BoJbLUIO 06beM CTPOUTENb-
CTBA BbICOTHbIX 3[,aHWI TPEOYET U CEPbE3HOIO MOAX0AA K
MCMbITAHWMAM W KOHTPOSIO kKadecTBa. Komnanus «l0anga»
(Shenyang Yuanda Aluminium Industry Engeneering
Co. Ltd) nmeeT coBCTBEHHYIO MCMbITaTeNbHYO 6asy B
LLleHbsiHe, roe Haxoautcs ee wrab-kBapTupa. CteHp,
(noka eguHCTBEHHBIN) NO3BOASET MPOBECTU UCMbITA-
HUSI YEeTbIPeX 3NEMEHTOB KOHCTPYKLMW B HATypasnbHYIO
BennunHy. OHM npoBoasTcst Ha 6ase nabopaTtopun Ans
ncnbiTaHuin GacagHon cnctemMbl GU3NYECKUM METOLOM
JISOHWMHCKOrO CTPOUTENBHO-HAYYHO-NCCNEA0BATENBCKO-
ro nHctutyTa (LeHbsaH, Kntai).

VicnbiTaHns 6a3mMpoBanimch Ha aMepPUKaHCKMX CTaHaap-
Tax Ha METOAbI UCTIbITAHNIA:

1. ASTM E283. «CTangapTHbIA METOA UCMBITAHNA KO-
duumeHTa BO3ayXONPOHMLAEMOCTN ABepen, pacaga u
BHELLHMX HOHApPEen»;

2. ASTM E331 «CTaHgapTHbI METOA UCNbITAHNS BOLO-
NpoHMLAEMOCT agepen, dacana n BHEWHMX GOoHapen
npy BO3LENCTBUN PABHOMEPHOW Pa3HMLbI CTAaTUYECKOrO
LaBNEHNS BO3LyXa»;

3. ASTM E330 «KOHCTPYKTVBHbIE XapakTEPUCTUKMN ABe-
pew, dacaga n BHeLWHMX pOHApe Npu BO3AEWCTBUN paB-
HOMEPHOW pPa3HULbI CTATUYECKOTO AABNEHUS BO3AYXA.

Ha ncnbiTanusx, nposeaeHHbix B mae 2007 roga, mak-
cumanbHas BeTpoBas Harpyska coctasnana 3750 Ma.

Mpun 3TOM MCNbITAHUS HE NOBTOPSAN B TOYHOCTU ame-
PUKaHCKMe AW eBpONeickmne ctaHaapTsl, @ Obln OCHO-
BaHbl HA OPWUrMHAbHOW, CrneuuansHo paspaboTaHHOW
MeToLMKe, BKoYalowei B cebs KOMMIEKC MOBTOPSIO-
LUMXCS WCMbITAHW/A HA BO3LYXOMPOHWLLAEMOCTb, BOAO-
NPOHNLLAEMOCTb 1 BETPOBYIO HarpysKy.

CornacHo Tpe6oaHusm TOCT 26602.2-99 u IOCT
26602.5-2001 kaxgoe w“3 ncnbiTaHWi NPOBOAUTCSH
OTAENbHO N0 cornacoBaHHOM nporpamme. ASTM E283-
04, ASTM E331-00 n ASTM E330 Takxe He npegycmart-
PUBAIOT COBMECTHbIX LIUK/IMYECKUX UCTbITAHWIA. [ToaTOMy
MHTEpPNpPeTMpoBaTb Pe3ynsTaThl UCMbITAHWA COrNacHo
POCCUINCKUM, €BPONENCKUM NGO aMepUKaHCKUM CTaH-
[apTam HECKOMbKO 3aTPYAHUTENBHO. B TO Xe Bpems cToNb
YCNOXHEHHbIE UCMbITAHUS MOKa3anu BbICOKWE SKCMya-
TaLMOHHbIE XapaKTEPUCTUKN KOHCTPYKLMIA NPOU3BOA-
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Ha BOAO-, BO3AYXO
1 COMPOTUBIIEHNE

MUcnbiTaHUa noka3anu BbICOKUe
JKCnyaTauuoOHHbIe XapaKTepPUCTUK " noJjiHoe
COOTBEeTCTBMUE KOHCTPYKLIUK CTaHAapTamMm

cTBa komnaHuu «k0aHpa» (Shenyang Yuanda Aluminium
Industry Engeneering Co. Ltd). CnoxHo oxuaate MHOro
OT KOMMaHWK, eXEerogHo TONMbKO Ha TeppuTopun Kntas
caawouleit B akcnnyataumto 6onee 100 BLICOTHbIX 3AaHWIA.
Ha Haw B3rnag, poccuinckum dacagHbiM KOMMNaHWam
HE0OX0LMMO CEeroAHs NepeHuMaTb He TOMbKO eBpOoneN-
CKWIA, HO 1 KUTANCKMiA onbIT. OCOBEHHO 3TO aKTyasnbHO B
BOMPOCAxX UHTEHCUMdUKALMM NPOU3BOACTBA M MOHTaxa
KOHCTPYKUMIA. KOMNaHus nnaHupyeT NPOAOIXUTb Mpak-
TUKY @HaNOrMYHbIX UCMLITAHWIA 1 HA APYrnX 00bEKTax B
Mockse.

UCNbITAHUA B BUNIEDENIbOE, TEPMAHUA

lMpakTyka NPOBEAEHMS UCMbITAHWA NO TPEOOBAHMIO 1
B MPUCYTCTBMM 3aKa3uuka Moayynna pacnpocTpaHeHne
1 cpeau poccuinckmx dupM-npoussoauTeneint dacag-
HbIX KOHCTPYKLWMIA. B aBrycte aToro roga B KpynHemnwem
B EBpone ucnbiTatensHom LeHTpe Schiico Technology
Center B Bunedenbae 6binm BNepsbie NPOBEAEHbI UCTbI-
TaHus $acagHoM KOHCTPYKUMK, NpefHa3HauYeHHOoN Ans
npoekta «MHOroGyHKLMOHANbHBIA [eN0BOA KOMMIEKC»
Ha yyacTtke Ne 12 MMAL, «<Mockea-Cutu».

[LnaucnbiTaHns Gbin BeIOpaH GparmMeHT Gpacaaa BbICOT-
HOW Y4aCTW 3[aHna C pa3mepamm 7,6 M B BLICOTY M 3 M B
wmpuHy. Cam dparMeHT COCTOAN U3 YeThipex dpacaaHbIX
naHeneu (cm. puc. 1).

CocTaB 1 KOHCTPYKLUMW MaHenei BbINONHEHbI B TOY-
HOM COOTBETCTBMM C MPOEKTHLIMU U TEXHUYECKUMU
TpebOoBaHMAMMN NPOEKTA, BKIIOYAS CUCTEMY KPEMNEHNUS.
MaHenu 6K 3roToBaeHs! Ha npounssoacTee OO0 MK
«B3J1KO-2000~ B ropone Koponese MockoBckoii obnac-
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TW, OCTABMEHLI MU CMOHTVMPOBAHBI CNELManMcTaMmm KoM-
NaHuM B UCMbITATENIbHOM LIEHTPE.

B npoBeeHnM CNbITaHWin y4acTBOBaNM NPeACcTaBuTE-
nm komnaHum-3akasunka 3A0 «TexuHBEeCT», reHnoapaa-
ynka - komnaHum ENKA, HUIMC® PAACH, TexHnyeckne
cneumanuctsl Schiico n 000 NKM «B3JIKO-2000».

Mporpamma BkNtoyana B cedsi LMK UCTIbITAHWIA HA BO3-
LyX0- 1 BOAONPOHULLAEMOCTb, ONpeneNieHne ConpoTus-
NEMOCTU KOHCTPYKLMX BETPOBLIM Harpy3kam, BKMo4as
TecT 6e3onacHOCTU. MeToaMKM UCMbITAaHUIA COOTBETCT-
BoBanu esponeckum Hopmam EN 12153 (Curtain Walls.
Air permeability. Testing procedure), EN 12155 (Curtain
Walls. Watertightness against pelting rain. Laboratory
test under applying of static pressure), EN 12179 (Curtain
Walls. Resistance against wind load. Testing procedure).

B cuny cneundukmn npoueaypbl NPOBEAEHMS UCMbITA-
HWI B €BPONENCKMX LIeHTpax AOCTyrNHble doTomMaTepua-
Nbl HOCUJIM BECbMA OTPAHWYEHHbI XapakTep. NTorosbin
OTYeT N0 MPOBEAEHUID MCMbITaHWiA OyneT NoAroToB-
JIeH CneuuanucTaMu MCMbITaTenbHOro UeHTpa Schico
Technology Center B TedeHne ceHTabpa. Yutatenu xyp-
Hana CMOryT 03HaKOMMTLCA ¢ Bonee NosHo MHbopma-
Lmeit 0 NpoBeAeHNN UCTIbITaHWiA B GNinxaiiliem Homepe.

CKaxxeM TONLKO, YTO ANS KOHCTPYKLIMIA, NCNONb3YEMbIX
Ha Tepputopun Poccun, Takme KpUTUHECKME OaBAEHMS
HUKOFOA HE UCCneaoBanucb. B xome ucnbiTaHwin Obino
OOCTUrHYTO MakcumansHoe aasneHue 4800 [Ma. Jaxe
ANS CneumanncToB UCNbITAaTENBLHOMO LEHTPa NPOBEAEH-
Hble UCMbITAHUS CTaNN Cepbe3HOI NpoBepkoit 06opyao-
BaHWS 1 CTEHA0B.

B Lenom ucneiTaHms nokasanu BbICOKME SKCMTyaTaLlyoH-
Hble XapaKTEPUCTVKM 1 NOIHOE COOTBETCTBME KOHCTPYKLMM
KaK eBPONeriCKMM, Tak U POCCUICKMM CTaHLapTaMm.

UCMbITAHUA B HUUCD
WHCTUTYT CTpouTENbHON GU3nku cTan ensa v He
nepBoON Hay4YHOW OpraHn3aumen, akTMBHO BKIKOUMBLLENH-

cs B paboTy MO BbICOTHBIM U YHWUKANbHBIM 34aHUSIM.
MpakTnueckn Bce o6bekTbl B Mockee npownn yepes
nabopaTopuK 1 UCMbITaTeNbHbIE CTEH/Lbl MHCTUTYTA.

OpHako TOMbKO TEXHUYECKOE COMPOBOXAEHWE NP
CTPOUTENLCTBE BLICOTHBIX 34aHuin «Mocksa-CuTn» gano
HOBbIV TONHOK PA3BUTUIO 3TOr0 HAY4YHOrO HANPaBIEHMS.

Ewe B koHue 1990-x rogoB Tenepb yxe NpoLuLioro Beka
B HIMC® PAACH 6bina co3paHa knmmaTnyeckas kamepa,
MO3BONSIOLAS MPOBOAWTb MCMbITAHUS YrA0BbIX CTbIKOB
dacafHbIX KOHCTPYKLMIA BbICOTON A0 3 M. K CoXaneHumio,
B X04e paboT Mo MCMbITAaHWSM MEPBbIX KOHCTPYKLMIA
3paHuii «®@epepauus» n «Jlotte Mnasa» BbISCHUIUCH
N HEKOTOPble KOHCTPYKLMOHHbIE HEAOCTaTku CTEHAA.
MccnepoBanus yrnoBblx COEOMHEHWIA Tak M OCTanuCb
HEBOCTPeOOBaHHLIMK, @ Pa3MEP TUMOBbLIX KOHCTPYKLIMIA
Ha CErofHsWHUM OeHb cocTasnseT 3,6-3,9 M B BbICOTY.
MpOBOANTL MCMbITAHUS TONBKO OLHOrO MOZYAS Takxe
HEKOPPEKTHO, Tak KaK 3TO He AAeT NOJHOW nHdopmaLmm
0 MOBEAEHUN CTbIKOB KOHCTPYKLWIA.

B nepwviog ¢ 2006 no 2007 rog 8 HANC® PAACH
Obina pa3paboTaHa ¥ 3anylleHa HoBasi KavMmaTuyeckas
kamepa KTK-2007, no3sonsiowas npoBOANTb UCTbITAHNS
npakTuyeckm Bcex bacafHbix KOHCTPYKLMIA, MCNONb3YI0-
wmxcs cerogHs. Kamepa u cuctema cbopa n dpukcupo-
BaHWS [aHHbLIX MONHOCTbIO aTtTectoBaHa Iy «BHUUM
uM. MeHgeneesa».

KoHeyHo, paboTa ¢ KpynHOpasmMepHbIMU KOHCTPYK-
uMsmMmn TpebyeT COBEpLUEHHO LpYroro NoaxoAaa, 3arpar,
[aXe MHOro MbllwneHwns... Ho pesynstat cebs onpaspbl-
BaeT. TONbKO WMCMbITAHWS peanbHbIX KOHCTPYKUMIA Mpu
HapYXHbIX TEMMEPATYPax C y4ETOM BbICOTHOCTU 3AaHNS
[AI0T OefCTBUTENIbHO KOPPEKTHbIE UX TennoTeXHuYe-
CKME XapakTepuCTUKU. HakOHeu-TO MOXHO 0Tka3aTtbCs
OT MOZENbHbIX UCMbITAHWIA, KOrga KOHCTPYKLMS pa3me-
pom 1000x1000 mm nubo 1500x1500 mm obbsiBnsieT-
Csl TOXOECTBEHHOW peanbHon. B Tedenne Tonbko 2008
roga 8 HUIMC® PAACH c uenbio npoBesieHuUst NCMbITaHMIA
06paTuaMcb NPakTUYecKn BCE BeLyLiME POCCUIACKME W
3apybexHble KOMMaHWK, 3aHMMaroLwmecs dacagHbIMu
KOHCTPYKUMAMU. 3 TEKYLLMIA FOA, yXe NPOBELEHbI UCTIbI-
TaHus Gonee fecatka TMNoB dacafos, B TOM 4uCne B
HaKJIOHHOM ¥ FOPU3OHTAIbHOM MONOXEHNN.

Cnepyowum waroMm cTano co3fjaHue cTeHga Aans
onpefeneHns Bo3ayxo- U BOLONPOHWLAHNS dacagHbix
KOHCTPYKLMIA 1 CONPOTUBNEHNS BETPOBOWN HAarpyske.
CTteHp co3aaH, NpoLen BCe UCMbITaHWUS U B HACTOSsILLEE
BpPEMS MPOXOAMT atTectaumio. MOXHO C ropaocTbio
CKasaTb, YTO aHANOrMYHbIX CTEHAOB B HACTOSILLEE BPEMS
B Poccum HeT v, yBbI, MOKa He NPeABUANTCS.

B xome paboT mo BBOAY CTEHAA B 3KCMyaTauuio
COBMECTHO ¢ komnanuein 000 MKM «B3JIKO-2000» Gbiam
MPOBEAEHbI CBEPOYHLIE MCMbITAHNS MO POCCUIACKAM 1
eBponenckum Metogukam. Kpome TOro, mposenu
JeTanbHbll aHann3 HopMaTuBHOW 6a3bl N0 UCMbITAHUAM
Ha COMPOTMBNEHWE BETPOBOW HAarpyske B 3apybexHbIx
CTpaHax.

Pesynbrathl nokasany XopoLuyto COBMECTUMOCTb MEXY
UCCNefoBaHHbIMM METOAMKAMU. [eTanbHbIA aHann3 MOXeT
ObITb PACCMOTPEH BMECTE C Pe3ynbTaTamMmu UCMbITaHUA B
ucneitatensHom LeHTpe Schiico Technology Center.

BblBOAbI

B esponeiickux ctpaHax, CLUA, Kntae umeetcs cne-
LManM3npoBaHHas HopMaTteHas 6asa, pernaMmeHTupyio-
Las OCHOBHblE XapakTepUCTUKM U METOLbI UCTbITAHWN
dacagHbIX KOHCTPYKLUA.

Pa3paboTtka HopmaTvBHOM 6a3bl N0 GacagHbIM KOH-
CTPYKLMSAM Ha CErOAHSWHUA AEHb CTana HacCyLiHON
HeoOXoaMMOCTbIO. Mcnonb3oBaHne HOPMaTUBHON 6asbl
AN METOLLOB UCTbITAHWIA OKOHHBLIX BJIOKOB, K TOMY Xe 1
pa3paboTaHHoii fecaTuneTMe Hasam, TOPMO3UT UCMONb-
30BaHue dacagHbIX KOHCTPYKLMWA.

Ha Haw B3rnag, ong passutug AENCTBUTENBHO LMBU-
NIN30BAHHOrO pbiHKA HEOOX0AMMO pa3paboTaTh eAnHbIE
HOPMbI Ha dacagHble KOHCTPYKLUMKU. B HUX HYXHO onpe-
LennTb Knaccudukaumio, OCHOBHbIE TPEBOBAHUS K KOM-
NAEKTYIOLLMM Y KOHCTPYKLMW B LLEJIOM.

Kpome Toro, Heobxonmmo paspabotars HOPMATUBHbIE
LOKYMEHTbI HA METOLbl UCTbITAHWI hacafHbIX KOHCTPYK-
LM Ha BO34YX0- U BOOOMPOHWULAEMOCTb, COMPOTHBIIE-
HWE BETPOBOW Harpyske, akyCTUKY 1 TENNOTEXHUYECKUE
XapaKkTePUCTUKU.

OnbIT 3apy6exHbix Konner nokasbiBaeT Lenecoob-
pasHoCTb pa3paboTku HopMaTKBHOWM 6a3bl MO HOpMam
NPOeKTUPOBaHNA dacagHbiX KOHCTPYKLMA U NPOBEPKM
KayecTBa Mpu BO3BEAEHWUW 3aaHns (paboTbl B JaHHOM
HanpasNeHUN B HACTOALUMIA MOMEHT NPOBOAATCH Cre-
umanuctamm HUNC®D PAACH v ux naptHepamm).

B o6uiem, paboTbl — «<HENnoYaThlin kpaii». ToT NyTb, KOTO-
pbIi €BPONENCKME NMPOU3BOAUTENN NPOLLN 38 OEeCATM-
neTns, Ham npuaeTcs «npobexatb» 3a OAMH-ABA ropa.
Ho nmpumep 3apybexHbix Npou3BoaUTENEl, Kak M BO
MHOrnx 06nacTsix CAenaBLLKX ckavyok B obnacTu pacano-
CTPOEHMNS, MOKa3aTeseH.

300 net Ha3ap Metp | npopy6un okHo B EBpony. Tenepb
ana dacaga Tonop Bpag M noMoxet. B XXI Beke HyXHbl
HECKOJIbKO WMHbIE TEXHONOMMN Y MHCTPYMEHTLI. [0TOBbI /N
Mbl B39Tb UX B pykn? OTBET 3a BCEMU Hamu... M

Cneumndmka Knutas —
npveopg ons

NpoBedeHNs NCMbITaHUIA
CeNCcMOCTONKOCTH hacapa
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KomnaHus «3ananH» npoluna
npoceccrnoHanbHbIA NYTb ANU-
Hou B 12 neT. Bce aTo Bpems
cnno4YyeHHasi KomaHaa pa6o-
Tana 6e3 yctanu, sonsoLlas
CBOM MpPOEKTbI: pa3yKpalumBa-
na cronuuy UnnloMUHaLmen

B [IHU rocyfapCTBEHHbIX TOp-
)XeCTB U HOBOrogHUX Npasf-
HukoB. Ochopmnsina nnowaam,
CKBepbl U NapKn CBETOBbIMU
MHCTaNNAUUAMM, CTPYSALLMMUCS
cpboHTaHamMu U npeobpaxana
nanpwadTbl. Co3paHHble KOM-
naHnen o6bLEKTbI XKUBYT CBOEW
)XXU3HbIO, NPUTArMBas BHUMA-
HUe Ny6nukn. 3aBopoXXeHHble
rpadpmkon CBeTALMUXCA CTPYH,
noau B U3yMNIEHUM OCTaHaB-
nusarotcs nepep hoHTaHOM
«MoxuweHne EBponbl» Ha
nnowaam Kuesckoro Bok3ana,
HamMmepeHHo eayT B LlapuubiHo,
NOCMOTpPeTb Ha Yyao0-thoH-
TaH, NO6YyITCA PYKOTBOP-
HbIM «3Be3[HbIM He60M» Haf
KyTy30BCKUM NpPOCMNEKTOM Unu
TBepckoun ynuuen, oco6o He
3aAyMbiBasiCb O TOM, KTO U KakK
co3paert aTy Kpacmy.

«KVTV3OBGKO|/I
PUBbLEPLHI>»

3a rogbl HenpepbiBHOW PaboThl KOMMaHMs
«JpNaiH» oKpenna v Bo3Myxana npodpeccumo-
HabHO HACTOJNBKO, YTO CErOAHS MOXET MO3BO-
nuTb cebe 0TKa3aTbCs OT BLIFOAHOrO, HO 6e3-
bICKYCHOIO 3aKasa B MOJfb3y CNOXHOr0 NpoekTa
M 3a8a4n, Hag KOTOPOM elle Hago NonoMatb
ronosy. 3a 12 neT ynpounnach 1 penyTaums KoM-
naHuu. MpodeccnoHanbHbIE B3aMMOOTHOLLEHUS!
NPOLLAV NPOBEPKY BPEMEHEM. MIMEHHO NO3TOMY
3ayacTyto TpeboBaTesbHbIN 3aKa34nK N3 MHOXe-
CTBa NPEAJIOXEeHW BbIOMPaeT «3anaiH».,

Tak cny4nnock u ¢ «KyTy30BCKON PrBbEpOit».
MpoekTnpoBaHne 3T0ro 00beKTa BbINOJHS-
N0 apxuTekTypHoe 6iopo koprnopauum MIRAX
GROUP nog pykoBoacteom BukTopa LLtennepa.
Mpopomkatenb 3HAMEHWTOW OWMHACTUM apXu-
TekTopos BukTop Masnosuy LWrtennep npeano-
XWUN NPOEKTMPOBLLMKAM KOMMAHUU «3pnaiiH»
0opMUTL 1 0BYCTPONTL TEPPUTOPWIO KUOTO
komnnekca «KyTy3oBckas PuBbepa» maouia-
abto 1,16 ra, naB UM nonHbid kapT-6naHw. Ho
3aKas34MKM, MEHELXEPbI, MHBECTOPLI — NIOAM
B GONbIIMHCTBE CBOEM MparmMatuyHble, U
30€eCb MPUroaMn0Ch YMEHWE [0roBapuBaTthCs.
06cyxaeH1e BaxHeliLLIEro Bonpoca LeHsl npo-
€KTa 3aKOH4YMNIOCh KOHKPETHON aprymMeHTaumen
CNeLmanMCcToB KOMMaHUM 1 Cpasmio 3akasyuka

ONbrA KYKCUHCKAS, matepunanbl NnpeaocTaBNeHb KOMNaHWENn «3anamH»

CKPYNyNe3HO NPOCHYMTAHHON CTOMMOCTbI0 00b-
ekTa. MNpodeccrnoHannam «3anaiHa» NposBuA-
CS1 M B TOM, YTO Ha CTauW YTBEPXAEHUS CMETHI
OblNM NPesyCMOTPEHLI BCE BO3MOXHbIE Bapu-
aHTbl. KoHuenums pa3paboTaHa COBMECTHO C
MexayHapoaHbIM LeHTPOM «J1.A. 1».

[un3arH-npoekT KoHuenuun AnekcaHapa
CwnseHueBa n KoHcTaHTuHa CnemsuHa Bne-
yaTIUA 3aKasumka, M 3CKU3bl KOMMbIOTEPHON
rpaduku 3 amsaiiH-ans6oma 6binn cpasy xe
BCTaBJIeHbl B PeKJaMHbI BykneT, — npofaxu
ObICTPO NOLLNY BBEPX.

KomnaHnus «3anaiH» 0TInM4aeTcs Tem, 4To He
ULLET Nerkvx nyTei n He paboTaeT Mo LWaboHy.
TBOPUYECTBO YacTo TPEOYEeT OPUrMHANBHBIX TeX-
HUYECKMX PELLEHWIA, 1 CBETAbIE FONOBbLI CNELM-
anMcToB M306pEeTalOT HOBbIE TEXHONOMMM, KOH-
CTPYKLMW 1 BHEAPSIOT COOCTBEHHLIE Pa3paboT-
K1 B MPOV3BOACTBO. KOHCTPYKTUBHBIN B3rAS 4, HA
BO3HMKAKLLME NPOBNEMBI 3a4aCTyI0 NOMOraet
NPeBpaTUTb HeJOCTaTKM B LOCTOMHCTBA M Aena-
€T NPOEKTbI «3a1anHa» YHUKaIbHbIMM.

HenpemeHHbiM TpeGoBaHMEM 3aka3uuka
ObINO CO3[aHMe PEKMW, YTO MOAYEPKHYNO Obl
Ha3BaHME XWUNOro KOMMAeKca, COCTOALLEro
M3 YeTblpeX MHOrO3TaXHbIX [OMOB-CBEYEK.
[MoaToMy B OCHOBY KOHUEeNuuMu naHgwadt-

Horo npoekTa «KyTy3oBCKko# PuBbepbl», pas-
paboTaHHo Mapueit YepHsik u AnekcaHapoii
BockpeceHckon npu yyactuu Anekcanppa
Cun3eHueBa, 6bina NonoxeHa peka.

MoaBoaHbIX TeyeHWi B paboTe oka3anochb
[0CTaTO4HO. BO3MOXHO, MHOMMX TPYAHOCTEN
yoanock 6bl n3bexatb, ecnu Obl cneumManucTsl
no naHawadty ObINM NPUrNALLEHbl HA Havasb-
HOW CTafiun CTPOUTENBLCTBA.

MepBoi 1, K COXaneHWio, TPaaULUOHHON
npobnemoii, TpebyloLLel KOPPEKTUPOBKM MPO-
ekTa 0bycTpoiCTBa TEPPUTOPUM, CTana ycra-
peBLUas reonofocHoBa. Mpuwnock yTo4HSTL
BbICOTHbIE OTMETKW U NPOBOAUTL HOBLIE TOMO-
rpaduryeckme CbeMku. 3anpOeKTUPOBAHHBIE K
3TOMY MOMEHTY BHYTPEHHME KabesNbHble CeTU
Obi10 HE06X0LMMO BLIHOCUTL 3a Npenens
yyacrka.

3a nepeoii Npobnemoii NOTHyNack BTOpas.
Koraa cHMmanm rpyHT, To BO3HUKIIA ONAacHOCTb
NOBPEX[EHNS KOPHEBOW CUCTEMBI [EPEBbLEB,
Tak Kak pycno peku npoknaibliBanocb Mexay
[IEPEBLSIMU 1 B HEKOTOPbLIX MECTaX NMPOX0AMI0
Ha pacCTOSHUM MeTpa OT Hux. lMpuHumas Bo
BHUMaHWe peskue nepenagsl penbeda u yxe
CYLLECTBYIOLME MOCTPOVKM, aBTOPbI MPeano-
XU ONTUManbHOe pelleHve: obpas Avkon
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pekn C MOLLHbIM MOTOKOM B €CTECTBEHHOM
pycne Ha OTKPbITOM TPYHTE [OMXeH KOHTpa-
CTMPOBATb C €e TUXUM TEYEHWEM Ha Teppu-
TOpUK CTMNOBATHOI YacTW — Mo KpoB/e nog-
3EMHbIX COOPYXEHWA. MpUWNoCh, y4nUTbiBast
NpeaycMOTPEHHbIe Harpy3ku Ha NepekpbITHS,
BbINOMHUTL PYCNO peku ¢ rnybuHoii He Bonee
15 cM, a TakXxe 3an0XUTb AOMOSHUTENbHbIN
rMAPON30NALMOHHBIA CNON.

YunTbiBas Haw kaumart, aBTopbl pa3pabo-
Tann NETHWA 1 3UMHUIA PeXMM pekn. Boay Ha
3UMy HeobX0AMMO CNMBaTb, HO YTOObLI Cyxoe
pYyCno BbIFASAEN0 XMBOMUCHO, BbIOpanmM Tou-
HOe CTWUIEBOE peLleHne, NoAYepPKMBaloLLEee He
TONbKO NPaBAONOA06HOCTL PeKM, HO U Kpaco-
Ty ee fHa. Ero BbInOXuanM MOPCKOW ranbkom,
KOTOPYIO TLaTeNbHO O0TOUpanu nNo pasmepy u
CBETNO LIBETOBOW ramme. 3uMoii pycno byaet
BbIMNSIAETb, 0COGEHHO CBEPXY, KaK rpu3aiifb,
pagyloLwumin rnas.

Mocne nony4eHns HeobXOAMMON LOKYMEH-
Taumu focynapCTBEHHOro NOXapHOro Haf30-

...-"-'-"
-

pa B naHawadhTHOM NpoekTe
BO3HWK/N HOBblE BBOAHbIE
[laHHblE: nepecmaTpumBancs
nnaH pacnonoXeHWs noxap-
HbIX MPOE3 0B, LOPOXEK, LiBE-
TOYHbIX KOHTENHEPOB U T.4. U
3TO CTano Tpetbeil npobne-
MoiA. YT0ObI ypaBHOBECUTbL U
CMSIrYUTb XONOAHLIA ypOaHu-
CTUYECKMIA Nensax, CoCcTos-
LWMiA M3 YeTbipex 30-aTaxHbIX
GaweH, «3pnaitH» nnaHmpo-
Ban OXWBUTb Y4aCTOK MHO-
rOYNCIIEHHLIMU Fa30oHaMu,
LiBETHUKaMu, nyxaikamu, B
TOM YMCie PacnoNOXEHHLIMM
npsiMO NOJ OKHaMu JoMOB. Mo TpeboBaHMSaM
noxapHoi 6e30MacHOCTM NPULLOCH NOXEPT-
BOBATb 4aCTbi0 3€/EHOI 30Hbl U LOMONHU-
TeNbHO 3aMOCTUTb CTUNOBAT.

B aToi uctopuu apgpeHanuHa xsatano
BCeEM. HO BCe B KOHLE KOHLOB CJIOXWOCh.
Kaxywmiica Ha nepsbii B3rngg CayyYaniHbiM
BbIOOP 3KNEKTUYHBIX AeTanein 06epHyncs rap-
MOHWYHON YyMUPOTBOPSIOLLEN cpepoin. Peka
HAYMHAETCS UAMNNINYECKUM FPOTOM B PUMCKOM
CTUAe, YKPaLEHHbIM rONIOBOW NbBA, U3 NAcTu
KOTOPOro Bofa NbETCS B FPAHWUTHYIO KNaccu-
yeckyto yauy. Mpasaa, BO3HUKNN TBOPYECKME
Crnopel 0 UBeTe rpoTa. [peanonaraeTcs Bbiao-
XWUTb €ro W3HYTPW CManbToi C rpagauven B
OfHOI ramme. JT1a Mo3amka OyaeT nepeknm-
KaTbCS C YCTNAHHbIM rasbKoi pycioM U CTaHeT
€ro penvkon.

Becenka-narofa v MOCTUKM B SIMOHCKOM
CTWUNE W3 NINCTBEHHWLbLI NMPEKPACHO BMUChI-
BAlOTCS B Haw nensax. Henopaneky cpeau
[epeBbeB PACMONOXeHa KpbiTas AepeBsHHas
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peeyHas Urposas naowagka AeTCKoro capa,
KoTopas cocTaBnsieT aHcambnb ¢ 6Gecenkon
1 MocTukamu. A cepo-6enas ranbka pycna
PEKU NPEKPACcHO COYETAETCS C KNaCCMYECKUMU
CBET/IbIMU KAMEHHBIMW MOCTaMW.

OpnHako Ha ctazum paboyero NpoekTa BbISC-
HUMOCb, YTO CO34AHNE €AVHOW rMapaBamye-
CKO CXeMbl HEBO3MOXHO N0 MHOTMM 00bek-
TVBHBIM MPUYMHAM. B pesynsrarte TexHonoramu
ObINV NPeLN0oXeHbI YEThIDE HE3ABUCUMbIX T[-
paBnnyeckux cuctemsl. Mepsas obecneynsaet
60NbLLOV NOTOK BOZbI B PYCNE PEKM NER3aXHO-
ro napka. Bropas — Ha MeZineHHOM y4acTke ¢
ObloLMMM reli3epamu B paiioHe cTunobaTHO
30Hbl. [Ins Bofonaaa paspaboTaHa oTaenbHas
cuctema. ¥ nocnepHsis, yetseprtas, obecne-
YMBaAET MMAPOMNACTMKY CBETOAMHAMUYECKOrO
¢dboHTaHa Ha TeppUTOPUK GU3KYNLTYPHO-0340-
POBUTENBHOrO KOMMEKCa.

3apava anis TEXHONOroB elle Bonee ycnox-
HUNACb, KOr4a BblAENEHHbIE MOMELLEHUS Ans
[BYX HACOCHbIX CTaHUMWI OKa3anucb Heyaau-
HO PaCMONOXeHbl, 4TO NPUBENO K YBENNYEHUIO
Tpy6HOI pa3BooKM U, Kak CNeAcTBUE, K YAO-
poxaHuto o6bekTa.

Kpome pekn doHTaHHbIA KOMNAeke «KyTy-
30BCKOV PuBbEPLI» BKAOYAET BOAONAAbI, OCT-
poBa v rensepsl. B uctoke peka pasgensercs
Ha ABa pykaBa W ycTpemnsieTcs BHW3 Byp-
HbIM MOTOKOM. KaxyLuascs eCTeCTBEHHOCTb
€€ NoAYEPKMBAETCS NEHHBIMU BEPTUKAbHBIMM
CTPYSIMW reii3epoB pasHOW BbICOTbI OT MOny-
meTpa 40 noaytopa MeTpoB. Mocne cansHus
pykaBOB TeueHue 3amennsertcs. [Janee B noxe
pekn pacnonaraetcs OCTPOB C BOAOMNALOM
1 HebonbWUM GOHTAHOM C BEPTUKAbHLIMU
CTpysMu. B ycTbe ObIOT NonyTOpameTpoBbIE
CTPyMW, W TeyeHue 0BOPLIBAETCS BOAOMNALOM.
MpoTsakeHHOCTb pekn cocTasnseT 1250 m ¢
o6bemom Bogbl 250 ky6omeTpoB. CymmapHas
MOLLHOCTb NOTPeBAsieMOoi SHEPruK, BKIoYas
HacoCbl M NOACBETKY (OHTAHOB, COCTaBASET
2775 kBT.

370 NepPBbI ONbIT CO3A4aHNS UCKYCCTBEHHON
peku Takoro maclutaba B ropoackon yepte. U
€C/M AHEeM OHa AapwuT npoxnagy u paccnab-
NgeT CBOMM XypyaHWeM, TO C HacCTynaeHneMm
CyMepeK 3TOT 0a3unC B KAMEHHOM Meranonmce
npespalLaeTca B Teatp ceeTa. Ceetsawmecs
CTpyw, BoZoNaabl v GOHTaHbI AENAI0T 3penuie
nopasuTenbHeiM. CBETOBAs NapTUTypa ocyLle-
ctengetcs 200 ranoreHHbIMU U CBETOANOIHbI-
MW NOABOAHBIMU CBETUBHUKAMU.

Benywmii meHepxep npoekTta «KyTy3oBckas
PuBbepa» komnaHun MIRAX GROUP WUropb
PomaHoB rpamotHo, 6e3 yuiepba ans Gnaro-
YyCTPONCTBA NPOBEN CTPONKY, MakCUMaNbHO
COXpaHMB OCHOBHOW COCTaB feca Ha Teppu-
Topun. 3HaHug 1 12-neTHWA ONbIT peanu3a-
LMW CNOXHBIX UHXEHEPHBIX MMAPOTEXHNYECKMX

COOPYXEHUI (Taknx Kak GOHTaHHbLIA KOMMIEKC
Ha MaHexHon nnowaamn, CBETOANHAMNYECKUI
doHTaH «loxmweHne EBponbl» Ha naowaan
Knesckoro Bok3ana, CBETOMY3bIKabHbIA POH-
TaH B LlapuubiHo 1 gp.) nmo3soauanM pykoBo-
AUTENI0 NPOEeKTa, 3aMEeCTUTENIO FeHepanbHO-
ro AMpeKTopa KommaHwn «3pnanH» Anekceto
XonnHoBy 3hHEKTUBHO OpraHM3oBaTh paboTty
no 6naroyCTpOWCTBY TEPPUTOPUK, CKOOPAM-
HMPOBATb AENCTBUS CTPOUTENEN, TEXHONOIOB,
OCBETUTENEN, 03ENEHUTENEN 1 YCNELLHO Crnpa-
BUTLCS C QYHKLMEN reHnoapaayvka.

CnoxHOCTb ANns NaHALWaGTHLIX AU3aNHEPOB
3akftoyanacb B Heo6XoAMMOCTU COEAWNHUTH
Tpn penbeda: eCTECTBEHHbIA CKNOH XOnMa,
NCKYCCTBEHHDI YCTYN4aThlii y4acToK, M0 KOTO-
poMy npoTekana peka, U npsmyt cTtunobat-
HYIO 4aCTb, FAE AOM BPE3aNCsl B €CTECTBEHHbLIN
penbed. [lepeBbs MSArko BNMCAanMCb B M3ru-
Obl pycna, HO B HEKOTOPLIX MecTax MoHaao-
OGunncb NOAMOPHbIE CTEHKM. W cneumanucTbl
«dAnanHa» Pewwnnn BbINONHUTL CYXYIO Knaaky
13 NPUPOLHOro KamHsi, 4ToObl He yOUTb Aepe-
Bbsi G6eToHOM. Penbed aukToBan Heobxomm-
MOCTb pokapus. loCKONbKY OAHUM M3 Npu-
eMOoB 0dOpMAEHUS y4yacTKa CTan BOCTOYHbIN
CTWnb, NPEAnonaraoLwmnii co3epLaHne KpacoTt
NpUPOoAbl, TO B CAMOM CIOXHOM y3ne pa3bu-
v GonblWoN cap KamHel. Ons rapMOHWUYHO
CBSI3M C PEYKON K HEl MPOTSHYNM ABa pyyeika
OT pokapus. M Bcs komnoaunums ctana Xueo-
MUCHOM 3aKOHYEHHON KAPTUHKOM.

LleHTpOM NapKoBOI 30HbI HA y4acTke cTana
nonsiHa. 3akasuyuka npuwnocb ybexnats,
YTO UMEHHO OTKPbITOE MPOCTPAHCTBO NOA-
yepkmBaeT pasHoobpasne u rycToTy 3e/eHbIX
HaCaXZEeHWN 1 3aaeT ONPELENeHHbIA PUTM.
HeobGxoaumas Touka-naysa, ¢ KOTOpoii BO BCe
CTOPOHbI OTKPLIBAIOTCS Kpacusble BuAabl. C
TEPPUTOPUEN KOMMEKCa FPaHU4UT NpMpoa-
HbIi nec. Y106kl CMMKLIMPOBATHL FpaHuLLy, 03e-
NEHUTENN NPOLOXMAN €ro, N0CaamB KieHbl,
6epesbl, PABUHBI, UMbl 1 eNu.

Lpyroii 3apaveir 6bIIO 3aWUTUTL COXpa-
HEHHbIE COCHbI, KOTOPbIE HE TepnsT ymaoTHe-
HUS noyBbl. K HAM 006aBMAM HENPUXOTIUBLIE
KYCTapHWKM: BOSIPBILLHWK, LWIXNOBHYK, 6apbapu-
cbl, GupioymnHy 1 ap. Bosne Bogonaja Beicaau-
N BLICTPOPACTYLWMIA MONOLON MaHYXYpPCKUiA
opex, BETBM KOTOPOro, HaBMCas Hap BOLOW,
CTann NOBTOPEHNEM €0 MAABHbIX IMHUIA.

03eneHnTeny No3aboTMANCh 1 0 TOM, YTOOLI
cag B SNOHCKOM CTuUNne pajoBan Xutenem
CBOMMM apomatamu u kpackamu. pasgHuk
uBeTeHns BuwHKU B CTpaHe BOCXOASLLErO
COJHLA, naes UBeTyLero caga BonnoTMANChL
B MOCAXEHHbIX AEKOPATUBHLIX SONOHSX, rpy-
wax 1 yepemyxe, 6eno-po3oBble obnaka KoTo-
pbix OyoyT co3paBaTb BECHOW NpasfHUYHOE
HaCTpPOEHMeE.

YeTbipe BbICOTHbIE GaLlHM ¢ 60NbLION Napyc-
HOCTbIO CTaNu ad3pOAUHAMUYECKUMI INH3AMU.
YToObl moracutb BETPOBbIE MOTOKWU, C YAMWLbI
MAOTHO NOCAZUAN €N, NNCTBEHHWULbI, IUMbI 1
kneHbl. 110 TBOPYECKOMY 3ambiCily, peanv3o-
BaHHOMY NMoA, PyKOoBOACTBOM EneHbl [lyGHOBOWA,
Ha TEePPUTOPUIO KOMMNEKCa BbICAauaM Lonos-
HuTenbHo 70 HOBbIX AepeBbeB. [pobnema
Obina peLleHa.

Mnowanb LUBeTHMKOB cocTaBnget 280 kB. M.
Y KOpNyCOB YETLIPEX AOMOB BbICAXEHbI ApKME
TionbnaHbl. C yrnybneHnemM B cap, LBETHl CTa-
HOBSATCS CKPOMHEE, MOCTENEHHO nepeTekas B
MSrKYI0 NPUPOLHYIO raMmy.

Y106bl coenaTb NPOCTPAHCTBO BECENEE,
BbICAAMAN MY3bIPEMIOAHUK, KN3WNbHKK, aKa-
LMI0, TEPHBI, KNIEHbI, aNbMUACKYI0 CMOPOAMHY,
MbllUHbIE FOPTEH3MK. Pa3Hble LBseTa 1 GopMbl
JINCTBbI CO3A0T UrPY OTTEHKOB 1 MPUBHOCSHT B
nanpwadT necTpoe pasHoobpasue.

MolueHre pa3nnyHBIMU MaTepuanam Toxe
CTano CTUNEBLIM MPMEMOM. TPOMMHKM B TpaBe
3aMOLLeHbl NPUPOAHLIM ChnaHLeM. Ha ocTpose
AMOHCKOr0 caaa AO0POXKM NMOKPbITLI FPAHUTHO
KPOLLKOW, YTOObl GETOH HE BPeaW PacTEHUSM.
Becenas raneuHas mMo3avka eCTECTBEHHOrO
pycna peku MeHsieTCs Ha rpaduky ynopsiaoyeH-
HbIX TPAHUTHBIX NAWT Ha cTunobare. MoweHne
CTUNO6aTHOW 30HbI BBIMOMHEHO B XXECTKOM rpa-
¢duyeckom pucyHke. bopuc Bangpumep npo-

deccuHanbHo nopobpan GakTypy 1 LBETOBYIO
rammMy rpaHuTa, MakCMmanbHO NPUOAVKEHHYIO
K MPOEKTHOMY PELLEHUIO.

CnaxeHHasi paboTa eAMHOMBILLIEHHUKOB
- apxuTekTopoB AnekcaHgpa CuseHueBa,
Enenbl Poroson, Anekcea YepHoBa, gusaiiHe-
pa KoHcTaHTMHa CnemsuHa, UHXEeHepPOB-Mpo-
€KTMPOBLLMKOB AnekcaHapa XapuxuHa, Codbm
MycnaeBoii, TaTbsiHbl CMOpYKoBON, AMutpus
Llenenesa, MeHeaxepa no peanusauuu
OmuTpus HblHMKa U Bpyrux Y1eHOB KOMaHAbl
- oTpasunach Ha peaynbraTe. 3akasyuk Obin
[l0BONeH. A B3bickaTenbHas cnyxba TexHaa-
3opa MIRAX GROUP, Habnopas 3a TeM, kak
pewanucs NpobnemMsl, Pa3BsA3bIBANNCH CNOX-
Hble Y3/1bl U MPUHUMANUCh TOYHbIE PeLleHus,
MPOHUKNACh [OBEPUEM K «3pnaiiHy», MOHSB,
Kak BaxeH npodeCccroHanvam B naHawadTHom
APXUTEKTYPE 1 An3ainHe.

Mpuaoymate M HapucoBaTtb MPOEKT - 3TO
pagocTb TBOpYecTBa. A BOT O0OBECTU €ro Ao
no6enHoro KoHL.a — 60MbLLION TPYA, CONPSIXEH-
HbIlA C MCMXONOMMYECKMMM Harpyskamm, Gec-
COHHbIMW HO4aMU, COMHEHUSIMU 11 YCTaNoCThbIO.
Ho Tem Gonbluee yooBNETBOPEHME U TOPAOCTb
3a pesynbrar nofyyaelws TOrga, korga npo-
XO[MLWb BECb 3TOT MyTb OT Ha4yana Ao KOHUA.
MpodeccuoHanbHas koMaHga KOMNaHuu
«dpnaiH» 3aBepLumna «KyTy3oBckyto Pubepy»
1 rOTOBA K HOBbIM CBEPLUEHVSM. M
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NOBbIWAKOT MHTENNEKT

XXn3Hb COBPEMEHHOro YeJsioBeKa HanoJIHeHa TEXHU4ECKUMU YCTPOMCTBaMM,
MCNoNb30BaHUe KOTOPbIX Ka3anoCb HEBO3MOXXHbIM €LLlie HECKOJIbKO JiIeT Ha3ap.
He meHee CNOXHbIMU CTAaHOBATCS U ,OMA, KOMMYHUKALMOHHbIE CUCTEMbI
6yKBaJSIbHO NPOHU3bIBAIOT BCE 3[l1aHMe CBepxy AOHU3Y. B pe3synbTaTte nosBnsalTcA
«MHTeNNIeKTyanbHble MM TbI», «HEBUAUMbIE» CUCTEMbI 6€30NacHOCTH, CPeACcTBa
ANS CNeXeHus 3a nepemMeLleHMeM pecypcoB, aBTOMaTu4eckue TpaHCNOpPTHbIe
CUCTEMbI U MHOTOe gpyroe.

TAHOBUTCHA NPUBbIYHLIM HE TOJIbKO CNO-
BOCOY€eTaHNe «MHTeNNIeKTyaNibHOe 34a-
Hue», BCe Yalle NnoaBnAlTCA NPOEKThbl
«NHTENNEeKTyalIbHbIX rOPOAO0B>.

NPEUMYLLECTBA TEXHOJIOT UM

«UHTEJUTEKTYAJIbHOIO 31AHUS»

OnbIT NOKa3bIBAaET, 4TO 3TU MPeVMyLLECTBA BbipaxXa-
l0TCS QYHKLMOHANBbHBIM NPEBOCXOACTBOM U 3DPEKTUB-
HOCTblO M3aepxek. IOPeKTUBHOCTL M3AEPXEK AAeT
NpenMyLLECTBO B MEPBYIO 0Yepedb MPOEKTUPOBLLMKY/
Bafesnblly / ynpaBnsioLweMy 3aaHuem, Toraa Kak QyHk-
LIMOHaNbHLIM COBEPLUEHCTBOBAHWEM B OCHOBHOM MOJlb-
3YI0TCA XWblibl/apeHaaTopsl. Ecnv ycoBepLLeHCTBOBa-
Hue KomdopTa, 6€30MacHOCTH, TMOKOCTM U HALEXHOCTH
MOXET OblTb BOCTUIHYTO C OAHOBPEMEHHBIM CHUXEHUEM
N30EPXeK U yBeNMYyeHMeM MPOAYKTUBHOCTM W, TakUM
00pa3oM, yBenn4eHneM A0X0Aa OT BAOXKEHWIA, TO HEMHO-
rme MOryT BbiCka3aTb apryMeHTbl MPOTUB PasBUTUS U
BHEAPEHNS NOLOOHbLIX TEXHOOT WA

MPEUMYLLECTBA UCMOJIb3OBAHUA
MHTErPANIbHON CUCTEMbI YNPABJIEHUS

Cpeay Hux:

* KPYrN0OCYTOYHOE aBTOMaTWYecKkoe NoAmepxaHue
3a[laHHbIX NapaMeTpoB XM3HE06ecneYeHuns B noMeLLe-
HUSX;

* BO3MOXHOCTb OMPEAENeHUss COCTOSIHUS CUCTEM C
paboyero MecTa aucneTyepa;

+ COKpalLeHne BPeMeHW peakLn Ha OmnacHble cutya-
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LMW AAs NpefoTBPALLEHUS MW YMEHBLLIEHUS NOTEPS;

* 9KOHOMUWS 3MEKTPUYECKOWN, TEMI0BON 3Hepruu u
BOZLb;

* YBENIMYEHNE CPOKOB CYXO6bl MHXEHepHOro 060pyao-
BaHWS, NPeL0TBPaLLEHNe aBapuii;

* @BTOMaTMYECKOE NpeLynpexaeHne o Heobxoaumo-
CTM TEX0OCAYXMBaHNS 31EMEHTOB CUCTEM;

+ [0CTYN K OTYeTaMm ANS aHanusa aBapuiiHbIX CUTYya-
LwiA;

* HanMyne CMCTEeMbl YNPABNIEHNS CHKAET CTPAXOBble
CYMMBbl.

CospaHve KOMPOPTHBIX YCA0BUIA TPYAA 3HAYNTENBHO
MOBLILLAET €ro NPOM3BOAUTENBHOCTL. 3alyuTa OT aBa-
PUNAHBLIX CUTYALLMA U CTUXWIAHBIX GeACTBUIA cokpallaeT
yuwiep6 ux BO3AENCTBUS, ONTUMU3ALMS U COrNacoBaHme
paboThl MHXEHEPHBLIX CUCTEM AAIOT 3HAYUTENBHYIO 3KO-
HOMWIO PECYPCOB, Kak MaTepPUabHbIX Y BHEPTETUYECKMX,
TaK U NIOACKKX.

Bo3pacTtaHne konuiecTBa U CNOXHOCTU UHXEHEPHBIX
CcUcTeM Hen3BexXHO BNieYeT 3a coBoi MCMONbL30BAHNE eau-
HbIX (MHTErpYPOBAHHbLIX) aBTOMATK3MPOBAHHLIX CUCTEM
YMPaBNEHNS NHXEHEPHBIM X039UCTBOM 3[aHNS, KOTOPbLIE
Kak pa3 v onTUMU3NpYIoT GYHKLIMOHMPOBAHME BCEX CUCTEM
B 3@BMCMMOCTM OT BPEMEHM rofa, CyToK U T.4. KpoMe Toro,
OHW [AI0T BO3MOXHOCTb NOCTOSIHHOFO KOHTPONS TEXHWYE-
CKOrO COCTOSIHWS MHXEHEPHBIX CUCTEM, YTO 06EeCneymBaeT
60nbLLYi0 cTeneHb 6e3aBapuitHON paboTbl.

OTka3 no6oii N3 MHXEHEPHBIX CUCTEM MOXET HAHECTU
3HAYUTENbHbBIA MaTEPUabHbIA yLLeP6, He roBops Y 06
yrpo3e 340POBbI0 U XU3HW NIIOOEN.

OKTAGPbL/HOAGPb BblcﬂTM
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OcTaHoBKA MHPOPMALMOHHOW CUCTEMbI MOXET
noeneyb 3a coboli HeobpaTUMble NOCNEACTBUS Ans OK3-
Heca, a ee AJITENbHLIN 0TKa3 NPUBECTU Jaxe ero K
NOJIHOMY Pa3pyLLEHMIO.

CKOJIbKO MOXET NMPOCYLLECTBOBATb
NPEAMNPUATUE MPU NOJIHOM OCTAHOBKE
WHOOPMALMOHHON CUCTEMBI

Mo paHHbIM CTpaxoBoii komnaHuu Gerling, MoryT npo-
CYLLLECTBOBATL:

* CTPaxoBble KOMNaHuun — 5,5 aHs,

* MPOM3BOACTBEHHbIE KOMMNAaHUN — 5 AHENR,

* TOProBble/ancTPNOYLIMOHHbIE KOMNaHUK — 2,5 IHS,

* 6aHKKN — 2 OHg,

* NPOU3BO/ICTBEHHbIE KOMMAHUK C HEMPEPbIBHbLIM NPO-
13BOACTBOM — OT 12 10 24 Yyacos.

Kak nokasbisaet onbiT CLUA 1 3anazHoi EBponsl, yBe-
nnyeHne Ha 50% 3aTpaTt npu CTPOUTENbCTBE A1 OCHA-
LLEHNa 30aHNS aBTOMATU3MPOBAHHOM CUCTEMON ynpas-
JIeHUst OKYNaeTcs 3a iBa-4eThipe roga akcnayarauum.

CToMmocCTb aKcnyaTaumy HeaBTOMATU3MPOBAHHOIO
30aHus 3a cpok ero cnyxo6bl (20-30 net) B 2,5 pasa 60/b-
Le YeM y aBTOMATU3MPOBAHHOTO.

Takmm 06pa3oM, COBOKYMHAs CTOMMOCTb BafeHUs
aQBTOMATM3MPOBAHHOI0 3aHNS YMeHbLIaeTcs 6onee 4em
B 1,5 pasa.

OKOHOMMS OT BHEIPEHUS) CUCTEM aBTOMATM3aLMM:

* yNpaBneHne KIMMaToM CHUXAET 3aTpaThl Ha 8-12%;
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*+ YNpaBieHMe OCBELLEHUEM U 3NEKTPOCHABGXEHNEM
CHuxaeT notpebneHne aHeprum Ha 3-5%;

+ aBTOMATM3aums AMCMETYEpPCKON CNyxBbl, MOHUTO-
PVHI CHUXAET pacxofpl Ha akcnayaTtauuio B 3,5 pasa (!);

* CHVXEHWE CTPaxOBbIX B3HOCOB;

+ 3KOHOMMWS Ha copepxaHun 3paHunsa coctasnset 20—
30%.

KOHBEPTEHLUS IT U UH)KEHEPHO-
CTPOUTEJIbHbIX CUCTEM OTKPbIBAET HOBbIE
MNEPCNEKTUBDI

+ OcBOEHME HOBbIX MCTOYHMKOB aoxona.

+ CHMXeHune JKCnayataunOHHbIX 3aTpaTt Ha NpPoTaxXe-
HUW XNU3HEHHOr0 UuKna 3gaHng.

+ oBbllLEeHNEe CTeNeHM HaaexHOCTH, 6e30NacHOCTM 1
3aLUMLLEHHOCTW.

+ Co3paHue 6onee NpoayKTUBHLIX pabourx MecT.

CO34AHUE HOBbIX UCTOYHUKOB OXOOA
(NMPU COXPAHEHWUW BAJTIOBOM NPUBbLIIN)

+ HoBble 6usHec-mopenu u ¢Gopmbl cnyx6 yennun-
BalOT KOHKYPEHTOCNOCOBHOCTb HEABMXMMOCTU W AaloT
BO3MOXHOCTb BbIAENNTLCS HA PbIHKE.

+ MonyyeHvie [OX0O0B OT MPEAOCTABASEMBIX UM YNPaB-
nsiembix cnyx6 — IP-TenedoHumn, uHTEpHET-0OCTYNa, Bec-
NPOBOAHOr0 JOCTYNA, BUAEOHABNI0AEHUS, PeKNaMbl U T4,

+ MomolLb B NPUBNEYEHNU W yaepxaHuu (peHTabenb-
HbIX) apeHAAToOPOB, BKKOYAs MOBLILEHHOE YAOBNETBO-
peHue NoTpeBbHOCTEN 1 CHUXEHWE OTTOKA KIIMEHTOB.

+ CokpalleHne onepaLmoHHbIX 3aTpat, COBEPLUEHCT-
BOBaHWE ynpasieHns cucteMmamu 3aaHns, aGdekTueHoe
006beanHeHVEe NOPTENs NPeLnoXeHWd AN LeHTpanu-
30BaHHOIO YNpPaBaeHUS.

+ OnepaTtopbl CBA3Y YBENNYMBAIOT ABOHEHTCKYIO EMKOCTb
6€e3 4OPOroCTOALLMX KannTasbHbIX BIIOXEHUI, 4TO 03HaYa-
€T PasBuTUE CEPBUCA, HOBBIX YCITYT 1 TEXHONOMWA.

ApeHZaTopbl TakXe 0Ka3blBAIOTCS B BbIMMPbILLE, TAK Kak:

* CHVXAIOTCS UX 3KCNAyaTaLNOHHbBIE U3AEPXKKU;

+ yBenunumeaeTcs addEKTUBHOCTb Pabounx MecT;

* NOBbILLAETCS MMOKOCTb W NOSBASIOTCS AOMNONHUTENb-
Hble BO3MOXHOCTY;

*+ B3aVMOAENCTBME MEXAY apeHAaTopoM 1 BRafesb-
LIEM 3[1aHUSi CTAHOBUTCS BONee onepaTuBHLIM.

C-J'IEII'{;'MLI.:.JFI BONHA EOHBERTEHLHE...

T A MHECHEQHO-C TROMTEN kHkLIE CHETEMk
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CHWXXEHUE KANUTAJIbHbIX 3ATPAT

* CHMXEHME CTOMMOCTU CTPOUTENBLCTBA (OAHA CETb, a
HE MHOXECTBO, MEHbLUWI 06beM kabenbHOW NPOBOAKM,
OTCYTCTBME PanbLUnonoB, 6ECNPOBOAHLIE YCTPONCTBA).

+ Bonee npocToe u 6bICTPOE KOHOUrypUpOBaHUE CUC-
Tembl BMS/BAS - npuHumn plug ‘n play.

+ CokpaLleHme CPOKOB CaauM 34aHWiA.

CHUXEHUE 3KCNJTYATALLUOHHbIX 3ATPAT
HA NPOTAXEHUU XXUSHEHHOIO LLMKJ1A 30AHUA:
CHuxeHve notpebneHns:
* anekTpoaHeprus — 0o 30%,
+ Tenno - oo 40%,
* B0Aa - o 50%,
* ra3- go 15%.

CYLWECTBEHHOE YJTY4LUEHUE YNPABJIEHUS,
OBCJTY)XUBAHUA U MOHUTOPUHIA BHYTPEHHUX
CUCTEM

* MOHUTOPUHI U MPOrHO3MpoBaHue noTpebnexus
3NEKTPO3HEPTUN.

* MHTENNEKTYanbHOE yNpaBneHne OTOMNIEHNEM, OCBE-
WEeHNEM, KOHAMUMOHMPOBAHMEM BO3JyXa CHUXaeT
3aTpaTtbl Ha 3TV NPOLLECCHI.

* YnyylleHHoe ynpasneHne 1 MOHUTOPUHT UCMOMb30-
BaHVS PECYPCOB.

* TNoBbIlEHME NPOAYKTMBHOCTW NepcoHana (ynpolye-
HUE TEXHUYECKOro 0BCNYXUBAHUS, UCMONb30BaHNE TEX-
HUYeCKUX CpeacTs, 6€30MacHOCTL).

+ Mopaepxka LEeHTPaNM30BaHHOIO YNpaBJieHWs pacrnpe-
[eNeHHbIM KOMMNEKTOM YCAyr (LeHTP YNpaBneHUs TEXHM-
YecknMu cpesicTBamm 1 00ecrneyeHus 6e30MacHOCTM).

+ ABTOMaTM3MPOBaHHOE NNaHWpoBaHue paboT, Gun-
JIVHT, cnpaBoyHas cnyxba — WMHTerpauus ¢ Takumu
6230BbIMY NPUKNAJHBIMW CUCTEMAMK, KaK yNpaBneHne
duHaHCcamMu, NepcoHanom, aaMUHUCTPUPOBAHWE 1 Ap.

OnHoii 13 npobnemM pa3BUTUS OTEYECTBEHHOMO PbiHKA
PELUEHNI ANS «MHTENNEKTYanbHbIX 34aHWA» cneuman-
CTbl Ha3bIBAIOT MEAJNIEHHYIO, MO MHEHWIO 3aKa34lKOB,
0TAa4y OT MpoekToB. [leno paxe He B MNaHMpPyeMmblx
(B npemenax Tpex NeT) Cpokax OKynaeMoCTW WHBECTM-
Uit — nio6oii 34paBOMBICTISALLMIA HYeNOBEK NMOHUMAET, YTO
MO CPaBHEHWMIO CO CPOKamm CiyXObl 34aHNS 3TO OYEHb

HEMHOrO, a B TOM, YTO OKYMaTbCsl MHBECTULLMM HAYMHAIOT
He cpa3y. OObsCHAETCS 3TO A0BOJILHO NPOCTO: Ha ajarn-
Tauuio 3aaHns K Gyaylwm nonb3osaTtensiM 1 Hao6opoT
TpebyeTca HekoTopoe Bpemsi. Kaxablii, KTO UMen onbIT
nepeesaa Ha HOBYIO KBApTMPY unu B oduc, NpeacTaBns-
eT cebe, 4TO Ha TO, 4TOBLI MONHOCTLIO 0OXNUTLCS TPeby-
€TCS HECKOJIbKO MecsiueB. [0TOBbIM NPOEKT «MHTENNEK-
TyanbHoe 3faHue» noTpedyeTt NpUGAM3UTENBHO CTOMBKO
e BPEMEHM Ha TO, 4TOObI BCE «yCTOSANOCH», CPOK XE BHE-
CEHNS 3HAYNTENbHBIX KOPPEKTUB B €ro KOHGUrypaumio
COCTaBMT LiENbIV rof,.

lof — cpok He NPMBIU3UTENBHLIA, @ BMOJIHE KOHKPET-
HbIlA, TaK KaK 3TO BPEMS MOSHOMO LMKNa CMEHbl BPEMEH
roga u cesoHHbix konebaHwii Gu3Heca; OH OxBaTbiBaeT
BCE NPa3HWKK, 0TNyCKa, BCE NEPUOALI NPOPUNAKTUKY 1
PEMOHTA B KOMMYHabHbIX ciyx0ax. 3a rof, Takum obpa-
30M, BNlafiesieL, HakanInBaeT BCIO He0BX0ayUMYyIo 15 aHa-
Nn3a GYHKLMOHMPOBAHWSA 34aHUS CTATUCTHKY, HA OCHOBE
KOTOPOi OH MOXET caenatb nocnenHve obobLiaoLme
BbIBOALI M yTBEpAMTb 6a30BYl0 (B CMbICNE HACTPOEK
CUCTEMbI) KOHPUIYPALMIO «MHTENNEKTYaNbHOMO 3AaHNS».
KoHeyHo, okynaTbCa (B CMbICNE PEANbHOr0 CHUXEHUS
Pacxo40B) «MHTENNEKTYANbHOE 3aHNE» HAYHET PaHbLLE,
YeM UCTeYeT NepBbIi rof, NOCKObKY MHOMME MEpPbI MpK-
HOCSAT pe3ynbTaThl ele A0 OKOHYaTeNbHOW OMTUMMU3a-
LMK BCexX NpoLeccoB. Bnpoyem, 3aka3umnky MoryT ObiTh
roTOBbI M MOAOXAATh BO3BPATa MHBECTULMIA, HO B 9TOM
C/ly4yae OHU BCE PABHO 3aXOTAT NONMY4YMTb PE3ynbTaThl
B BUAE PEAKUMUN «MHTENNEKTYaNbHOro

PacnpepgeneHue 3atpat 1 nonyyeHns NpuéhbImn 30aHng» Ha OnpepeneHHble cobbiTna

Ha NMPOTAXEHUN XXUSHEHHOr o UmMKna 3gaHusa

KoneepreHuws IT 1 MHMEHEPHO-CTPOMTENLHLIX
CHCTEM OTEpPLIEAET NepCnekTHBEL! ANA. ..

N IBHOTO MOBLILLEHMS KOMbOpTabenb-
HoCTU. MpuBAN3nTL CPOKM NpUBELEHUS
CUCTEMbI K OKOHYaTeNIbHOMY BapuaHTy
MOXHO 3a CYeT rpaMOTHOro NiaHpoBa-
HUS KOHQUIrypaLumn «MHTENNEKTYanbHO-
ro 3JaHus» 3apaHee, ele [0 Toro, Kak
OHO ByaeT OKoHYaTENbHO NOCTPOEHO. Bo
MHOrOM 3Ta 3a4aya NOXWUTCS Ha Nnieyn
3akKa3yuka, Tak Kak UMEeHHO eMy npuaeT-
CH XWUTb B 3TOM 30aHUN.

Pa6ota no cTtpouTenbcTBy 34a-
HUA ConpoBOXAaeTcqa MaCUJT36HbIMVI
MEPONPUATUSMU N0 NPOEKTUPOBAHUIO
HE TONbKO 3£I,3HVII7I, HO N ropoaoB B
uenom. M

T
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IMOHUTOPWUHT

ENEHA KOPONb, npopektop MICY no HayyHoit pa6ote; UTOPb PYBLOB, npodeccop MICY; ANNEKCEN KYXTA,

NNIPUHLINNDbI NOCTPOEHK

CTAapWWi Hay4YHbI COTPYAHUK MICY; HUKONAM YETBEPWUK, 3am. Hay. oTaena npaBoBOro 06eCneYyeHNs
U KOOPAMHALNM HAYyYHO-MeTOLMYEeCKON paboThl YnpaBneHus roccTpoilHagsopa PoctexHapgsopa

B coBpeMeHHOW NpaKTUKe CTPOUTEeNIbCTBA TEPMUH «MOHUTOPUHT >
ynoTpebnseTcs B pa3fiuyHbiX 3Ha4eHusx. Tak, Hanpumep,

NnoA MOHUTOPUHIOM NMOHUMAKOT NepUoANYECcKoe NN gaxe
OfHOKpaTHoe o6cnepoBaHue coopyxeHus. Takou noaxon,
BEPOSATHO, MOXET 6bITb MPUMEHUM K TUNOBbIM O6beKTam
MacCOBOIro CTPOUTENbCTBA, UIN K O6beKTaM, KOHCTPYKTUBHas
HOBU3Ha KOTOPbIX HE AABNSETCA UX OTSINYUTESNIbHLIM MPU3HAKOM.
B TO XXe Bpemsi, N0 HallemMy MHEHUIO, TaKOW Noaxon siBnseTcs
COBEPLUEHHO HEe[0CTaTO4YHbIM AJ1S BbICOTHbIX 3fAaHUNA U
COOPYXXEHUN U 06bEKTOB, NOJTYHUBLUMX NOBPEXAECHUSA, BUSAIOLLIME
Ha UX KOHCTPYKTUBHYIO LLeSIOCTHOCTb U paboTOCNOCOBHOCTD.

115 Takoro posia 06bEKTOB MOXHO cdop-
MyNMpoBaTb HEKOTOPble OOLLME MPUH-
LMnNbI NOCTPOEHWS CUCTEM MOHUTOPUHTA
TEXHWYECKOTO COCTOSIHUS, OCHOBHBLIMM

L 13 KOTOPLIX IBASIOTCA CNefytoLLme:

* HeNpepLIBHOCTbL NpoLiecca HabnoaeHns;

* HafEXHOCTb CUCTEMbBI MOHUTOPUHTA;

* [OCTOBEPHOCTb NOJyYaeMbIX PE3YLTATOB;

+ 3 EKTUBHOCTb QYHKLIMOHMPOBAHWS CUCTEMDI.

PaccmoTpum cdhopMynmMpoBaHHbIE MPUHLKMGI NOAPOGHO.

MPUHUUN HENPEPBIBHOCTH

Peanuaauus npuHUMna HenpepbIBHOCTM noapasyme-
BaeT TaKyld OPraHM3aLumio CUCTEMbl MOHUTOPUHIA Tex-
HWYECKOr0 COCTOSIHUS BBICOTHbBIX 3A4aHUIA 1 COOPYXEHMiA,
MnpY KOTOPOI MHGDOPMALMS O COCTOSAHUM 0BLEKTA MW €70
3/1eMeHTOB PErucTPUPYEeTCs C MHTepPBaiamMu, He NPeBbi-
WaloOLMMN XapakTepHble BPEMEHa pasBuTUs COBLITUIA,
CBSI3aHHbIX C BO3AECTBMEM Ha 0OBLEKT UM €ro cnocob-
HOCTbIO CONPOTUBAATLCS BO3LEHCTBUIO.

Ha npaktuke ansi nocnepoBaTefbHOro CobntoaeHus
NPUHLMNA HENPEPLIBHOCTM HEOBXOAMMO CTPOUTL CUCTE-
Mbl MOHUTOPUHIA TEXHWYECKOrO COCTOSHUA TakM 06pa-
30M, 4T0ObI 06€CTeYnBaTL MHUMASILHO BO3MOXHbIE NPY
3a[laHHbIX 3KOHOMWYECKMX OrpPaHWNYeHUsX MHTEpBasbl
noNy4eHns MHGOPMaLLMM O XapakTepucTukax obbekTa.
970 CBA3AHO C HEOBXOAMMOCTbIO COBNoAEHUs Creaylo-
LLLEro NPWHLMNA, @ UMEHHO NPUHLMNA HAAEXHOCTH.

APUHUMN HAQEXHOCTU

Be3ycnoBHO, HAAEXHOCTb annapatypsl — HeobXxoauMoe
ycnosue paboTbl CUCTEMbI MOHUTOPWHIA TEXHWYECKOTO
COCTOSIHWS BBICOTHbBIX 34aHWNIA U COOPYXEHWA. He MeHb-
Luee 3HAaYEHNE MMEET TakXe HAAEXHOCTb CUCTEMbI MOHU-
TOPWHra B CMbICIIE CNOCOBHOCTY ONPeLENsTL NapamMeTpbl
BO3AENCTBNS U CONPOTUBNEHUS BO3AENCTBMIO C Y4ETOM
BEPOSITHOCTHOMO XapakTepa aTvx napameTpoB. Takow y4eT
Ype3BblyaiiHO BaXeH 4151 BbIOOpa BPEMEHHbIX Y aMNaNTYL-
HbIX XapaKTEPUCTWK 3IEMEHTOB CUCTEMbI MOHUTOPWHTA, B
TOM 4MCNEe TakWX, Kak BDEMEHHOE pPa3peLLeHmne, CTENEHb
LMCKPETN3aLmMK, IMHAMWUYECKMIA Ananas3oH 1 T.4. Cuctema
MOHWTOPWHIa [I0/XHA CTPOUTLCS Takum 00pa3oM, 4ToObI
obecneynBaTb TpebyeMylo BEPOSITHOCTb PerncTpauum
CYLLECTBEHHbIX A5 00beKTa NPOLLECCOB.

MAPUHUMN AOCTOBEPHOCTU

3HaunNTENbHOE YMCNO METOLOB, UCMONb3YEMbIX Mpu
NOCTPOEHUN CUCTEM MOHUTOPUHIA, B TOM YMCNE METO-
Lbl ONpefeneHns HanpsxeHHo-AedOPMUPOBAHHOIO
coctosHns (HAC), aBnsioTcs KOCBEHHbIMK. [lpn 3TOM
Ha pesynbTaT M3MEPEHUIA 0Ka3biBaeT BAMSHWE Gobloe
KOMIMYECTBO TPYLHO YYWUTbIBAEMbIX (AKTOPOB, YTO CHYU-
XaeT LOCTOBEPHOCTb NOTy4aeMblx pe3ynsTaToB. B cea3u
C 3TUM NPeLCTaBNAeTCS HEOOXOLUMbLIM NPUMEHATH 4N
M3MEpEHUI NapameTpoB COOPYXEHUS METOAbl, OCHO-
BAHHbIE HA Pa3NMyHbIX PUINYECKUX NPUHLMNAX, NPO-
BOAS CPaBHEHWE W aHanM3 MOJYYEHHbIX PE3YNLTATOB.
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IMOHUTOPWUHT

Y4yuTbiBas BbICOKYIO OTBETCTBEHHOCTb BbICOTHbIX
3aHUNA U COOPYXEHUN, Heob6xoamMma ycTaHOBKa
HECKOJIbKUX He3aBUCUMbIX CUCTEM HaGNOAeHUA
3a O AHOUMEHHbIMU PU3NYECKUMUN NapameTpamu

OnpepeneHne paccmMaTpyBaemoro napamertpa Asyms
Gonee anbTepHaTMBHLIMIA METOAaMU PE3KO MOBbILLAET
[OCTOBEPHOCTb M3MEPEHMI 1 KaYeCTBO CUCTEMbI MOHM-
TOPUMHIa B LIENOM.

MPUHLUUN 3P DEKTUBHOCTU

Mon 9dPEKTNBHOCTBLIO CUCTEMBI MOHUTOPWHIA TEX-
HUYECKOrO COCTOSIHUS BBICOTHBIX 31aHUIA W COOPYXEHUIA
Mbl MOHWMAEM CMOCOOHOCTb CUCTEMbI OCYLLECTBNATH
perucTpaumio, NpoBoauTb nNpeobpasoBaHne U aHanu3
LaHHbIX, a Takxe 0000WaTb NONYYEeHHbIE Pe3ynbTaThl
ONS [OCTUXEHWS 3aaHHbIX LENEN U PeLLeHns NocTas-
NEeHHbIX 3a8a4. BaxHbIM acnekTom npuHumna apdekTms-
HOCTM SIBNSIETCS 9KOHOMMYECKUIA acnekT. Tak, Hanpumep,
npu peructpauum uamerennii HAC nytem mamepexus
OTHOCWTENbHBIX YOJAMHEHUA B GETOHE 3KOHOMUYECKME
3aTpaTbl Pe3ko YMEHb-
LIaITCH NpY YBEAWNYEHWN
6asbl garymka OTHOCH-
TenbHon pedopmauuu.
[na DoCTUXeHWs TOW Xe
[LOCTOBEPHOCTM B Cryyae
MCNONb30BaHUS [ATYNKOB
¢ KopoTkoi Ga3oi Tpeby-
eTcs ropasgno Gonbluee nx
KOMMYECTBO, @ Takxe npu-
MEHEHVE MaTeMaTUYECKUX
npouesyp YCpeLHEeHMs.
MopobHble 3aa4M BO3HU-
KalT M npyu NpPOeKkTUpo-
BaHUM LpYrux NOACUCTEM
MOHWUTOPWHra.
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Peanusauuns n3noXeHHbIX BbiLLE MPUHLMMOB NPUMEHN-
TEeNbHO K KOHKPETHOMY YHUKaNbHOMY 00bEKTY TpebyeT
$HOPMYIMPOBKM KOHLENLMW €r0 MOHUTOPKHIA, KOTopas
[ONIXHA cofepxaTb onucaHne o6bekTa, GOPMYANPOBKY
Lenei 1 3apad, onucaHue CTPYKTYpbl 1 COCTaBa OCHOB-
HbIX MOACUCTEM MOHUTOPUHIA.

Llenblo MOHMTOPUHrA TEXHUYECKOrO COCTOSIHUS BbICOT-
HbIX 34aHWIA ABASETCS NPEAOTBPALLEHNE BOSMOXHbIX HEra-
TVBHBIX CUTYaUWii, NPUBOASALLMX K 3HAYUTENbHBIM COLM-
a/bHO-3KOHOMUYECKMM NOTEPSIM, MYTEM CBOEBPEMEHHOTO
NPeaynpexaeHus 0 3apOXAEHN TaKUX CUTYaLWIA.

[Ing pOCTMXEHUs MOCTaBNEHHOW Lenu Heobxoaumo
PELUEHNE CNEAYIOLMX OCHOBHBIX 3a4a4:

1. BeisiBNeH1e BPEMEHU 1 MECTA 3aPOXAEHUS 1 PA3BK-
TV HEraTMBHbIX NPOLLECCOB, MPUBOASLLMX K BO3HUKHOBE-
HUIO aBAPUIHOW CUTYaLMN.

2. AHann3 BO3MOXHOr0 pPas3BWTUS CUTyauuu BO
BPEMEHMW.

3. BoipaboTka ynpaensioLLmx peLeHunit; GopMmpoBaHme
1 NoAa4a CUrHanoB NPeaynpexaeHns.

4. TlonyyeHne HOBbIX 3HaHWIA 0 paboTe 06bekTa, dak-
TOpax BO3AENCTBUS Ha 3TOT 0OLEKT, CKOPOCTM Pa3BUTUS
LECTPYKTMBHBIX MPOLLECCOB U T.1.

Mpy peweHnn NepeyncneHHbIX Boille 3a4a4 BaxXHYIO
pOSib UrpaeT NOCTPOEHME afeKBATHON MaTEMATUYECKON
mozenu obbekTa, NapameTpbl KOTOPOW AOMKHbI Kannb-
POBAaTbCS MO TEKYLLMM pPe3ynbTaTaM MOHUTOPUHTa.

AHanu3 KOHCTPYKTUBHLIX 0COBEHHOCTEN BLICOTHBIX
COOPYXEHWIA No3BONSET chHOPMyNMpoBaTh cneayoLime
NPeanoXeHns Mo OPraHM3aLmum CUCTEMbl MOHUTOPWHIA!

1. KOHTpOnb LenocTHOCTU U BbiSiBNEHNE AedeKTOB
bYHLAMEHTHON NANTBI U NAUT NEPEKPLITUS W NOKPLITAS
CTMNOBATHOI YaCTW COOPYXKEHMSI.

MeToabl MOHUTOPUHTa:

— aKyCTUYECKMIA, HA OCHOBE YYBCTBUTENbHBIX 3NIEMEH-
TOB, YCTAHOBJIEHHbIX B TENE MAUT;

— BOJIOKOHHO-ONTUYECKMIA, HA OCHOBE pPedNEKTOMET-
puK B BOSIOKOHHO-OMTUYECKUX CBETOBOAAX, 3aN0XEHHbIX
B TENE NAUT BOIN3M UX MOBEPXHOCTY.

2.0npepneneHneBepTUKanbHbIxAedOpPMaLNiAn3rnbos
dYHAAMEHTHOW NANTLI, BBIIBASIOLLEE HEPABHOMEPHOCTb
0CaKu COOPYXeHUs.

MeToabl MOHUTOPUHTa:

- reofesnyeckoe H1BENMPOBAHWE;

- TMAPOCTATUYECKOE HMBENMPOBAHME, YCTAHOBKA
VHK/IMHOMETPOB.

3. MamepeHue oTHocuTenbHbIX Aedopmauunii (Hanps-
XEHWI1) OCHOBHbIX KOHCTPYKTUBHbIX SNIEMEHTOB, NEPEYEHD
KOTOPbIX OMPenenseTcs Ha OCHOBE YMCIEHHOTO Mone-
JINPOBAHUS 1 3KCMEPTHOW OLIEHKW, B COMOCTABAEHUN C
kapTamm apMupoBaHusi. Hanbonee BepOSITHLIMK MECTaMM
YCTAHOBKM YyBCTBUTENbHBIX 3/IEMEHTOB ABASIOTCS: NANTHI
NePEKPLITUIA CTUNOBATHO 4aCTU, ONOPHbIE HECYLLME KOH-
CTPYKLMM KOPMYCOB, MX NPONETOB U KOHCONEN.

MeToabl MOHUTOPUHTa:

- HEe3aBUCUMble TEH3OMETPUYECKME CUCTEMbI Ha
OCHOBE BOJIOKOHHO-OMNTUYECKMX BP3rrOBCKMX AaTYMKOB
(BOA), CTPYHHBIX 1 31EKTPOMEXAHNYECKMX CEHCOPOB, a
TakXe Ha OCHOBE aKyCTMYECKMX METOLOB (B TOM uucne
aKyCTO-3MUCCUOHHBIX).

4. Peructpaunsi NnpOCTPAHCTBEHHbIX NEpeMeLLeHuii
971EMEHTOB KOHCTPYKLLMM COOPYXKEHMS.

MeToabl MOHUTOPUHTa:

- U3MEpeHus NOCPEACTBOM Komrekca poboTn3npo-
BAHHbIX TAXEOMETPOB;

- undposas boTorpamMmeTpus;

- Na3epHoe CKaHNPOBaHUE.

5. HabniogeHue 3a aMnanTyAHO-4aCTOTHBIMI XapakTe-
PUCTUKaMM 37IEMEHTOB U KOHCTPYKLMIA COOPYXEHUS.

MeToabl MOHUTOPUHTa:

— YCTaHOBKA TPEXOCHbIX aKCENEPOMETPOB B KOHTPONIN-
PYEMbIX 30HaX COOPYXEHUs], yCTaHOBKA CENCMOMETPOB.

6. Knumatuueckme HabnoaeHUs, B TOM Y1Che 3a TEM-
nepaTypoil N BAAXHOCTbIO, BETPOBBIMU W CHErOBLIMU
Harpyskamu.

MeToabl MOHUTOPUHTa:

— MeTOAbl M CPEACTBA KAMMATNYECKOr0 KOHTPONS.

7. CMTyaumMOHHBI MOHUTOPWHI NapaMeTpoB, onpe-
JenseMblx Ha OCHOBe pa3paboTku cueHapueB Hebna-
FONPUSITHLIX BO3AEWCTBUA 1 COOLITUI B UX BEPOSITHOM
COBOKYMHOCTMW.

MeToabl MOHUTOPUHTa:

— BCE BbILLENEPEYUCIEHHbIE METOAbI MPUMEHUTENBHO
K 30HaM KOHCTPYKLMIA, ONpefsensiemMbiM CLeHapusmu,
pa3paboTaHHLIMU Ha OCHOBE MEXAMCLMMINHAPHBIX
9KCMNEPTHBIX OLLEHOK.

MepeyncneHHble CUCTEMbI MOHWTOPWMHIA NO3BONST
OTCNEXVBaTb MHTErpanbHble Nokasatenu COCTOSHUS
OTAENbHbIX 3IEMEHTOB 11 COOPYXEHWIA B LLenom. Ha ocHo-
BE WHTErpasbHbIX noka3aTenen BO3MOXHO CBOEBpE-
MEHHOE MPUHATUE YNPABNEHYECKMX PELLEHUA: O BbI3O-
BE CMEUManncToB M NPOBELEHWUN MHCTPYMEHTANbHOMO
06cneioBaHUs onpeneneHHbIX 3NIEMEHTOB KOHCTPYKLMMY,
BHECEHWUN U3MEHEHW B NMPOEKTHLIE PELUEHMS Ha CTa-
AN CTPOUTENBbCTBA, OrPaHUYEHUN SKCMTyaTaLMOHHbIX
Harpy3ok, 9Bakyauun nepcoHana, 3anpete AOCTyna B
OTAENbHbIE 30HbI U T.N.

Ocobasi akTyanbHOCTb pa3paboTku 1 YCTAHOBKM CUC-
TEM MOHUTOPWHra 00ycnoBneHa $GakTOpOM Hanuuus
3aMETHOM NEPEMEHHOI COCTABASIOWENA KAMMATUYECKMNX
1 9KCNAyaTaumMOHHbIX Harpy3ok. MNepuognyeckue name-
HEHWS BENWNYMHBI BO3AENCTBMS HA MaTepunan KOHCTPYK-
LM COOPYXEeHUs NPUBOAST K HAKOMNEHMIO MOBPEXAe-
HUIA B €ro CTPYKTYPE W MOCAEAYIOWEMY Pa3PYLLEHUIO.
[JlaHHOe sBNeHne XOpOoLO U3YHEHO B MALUMHOCTPOEHWUM
KaK MHOrOUMKI0Bas U ManouMKnoBas yCTanoCTb npwu
3HAKOMOCTOSAHHOM LMKJE HarpyXeHwin. STmu npouec-
Cammn MOXHO 06bSICHUTb MHOTOYMCIEHHbIE aBapuK, NPo-
UCX0AsLLMe B MOMEHT OTCYTCTBUSI 3HAYUTENbHbBIX BO3-
LeicTBuiA Ha coopyxeHue. lNocTosHHOe HabnioaeHve
33 XapakTepoM W3MEHEeHUs BO3LAENCTBMS NO3BOASET
CAenatb BbIBOL O CTEMEHWN HAKOMIEHWS MOBPEXAEHUIA U
TeM cambiM 06 OCTAaTOYHOM PECYPCE COOPYXEHWS, ero
HaLEXHOCTU.

YyuTbiBas BbICOKYIO OTBETCTBEHHOCTb BbICOTHBIX 3[a-
HUA 1N COOPYXEHWUN (3HAYMTENbHbIE MaTEpPUanbHbIE U
JIOACKME NOTEPYW MPW BOSHUKHOBEHWUM aBAPWIHOM CUTYya-
Lmn 1 Tem Bonee Npu paspyLEHU COOPYXEHMS), HE0b-
XOOMMa YCTaHOBKA HECKONIbKMX HE3aBUCKMbIX CUCTEM
HabnoaeHns 3a OLHOMMEHHBIMU (U3NYeckMK napa-

MeTpamu, T.e. OPraHn3aLus MHOrOKOHTYPHON UK KOM-
MNEKCHON CUCTEMBI MOHUTOPWHIA.

PaboTa Mo NpoeKkTMPOBaHWIO W CO3[LAHMI0 CUCTEMbI
MOHWTOPUHIra BLINOJHAETCA B HECKONbKO 3Tanos. Ha
nepeoM aTane pa3pabaTbiBaeTcs KOHLEMNUMsS CUCTEMBI
MOHWTOPWHra. Ha BTOPOM 3Tane — NpoeKkT MOHUTOPWH-
ra, BKNOYAIOLWMIA: ONpefeneHne 30H PaCnoNOXeHNs,
HOMEHKNATYpbl W KONMYECTBA YYBCTBUTENbHbIX 3ne-
MEHTOB W CEHCOPOB; TPACCUMPOBKY KOMMYHUKALIMOHHBIX
CBSI3€i1; ONpeaeneHne MecT YCTaHOBKM CPEACTB W CUC-
Tem c6opa 1 aHanusa uHdopmaumu. Ha Tpetbem atane
(pabounit NPOEKT) OCYLLECTBNAOTCS: NpopaboTka y3noB
COMNPSIXEHNS LaTYNKOB M CTALMOHAPHbIX NU3MEPUTESBHBIX
npnbOopPOB C 3NEMEHTAMW CTPOUTENBbHLIX KOHCTPYKLWA,
NPOEKTUPOBAHME KOMMYHWKALWMOHHLIX CUCTEM, ajar-
Taums CTaHOAPTHLIX cpeacTB 06paboTkM CUrHANoOB K
0COBEHHOCTSM CMCTEMbI MOHUTOPWHIA; 0TpaboTka Npo-
rpammMmHoro obecneyeHus; BeipaboTka anropuTMoB npu-
HATUS YNPABNIEHYECKMX PELLEHWIA.

CneflyeT OTMETMUTb, YTO YCTAHOBKY [1aTYUKOB CUCTEMBI
MOHWTOPWHra HeobX0auMO BECTU HA BO3MOXHO Gonee
paHHUX CTaausix CTPOMTENbCTBA MO MEPEe BO3BEAEHNS
coopyxeHus. 310 TpeboBaHMe SBNSETCS 4YPe3BblYaliHO
BaXHbIM, NMOCKONIbKY 06ecneyvBaeT nonyyeHne MHGop-
MaLWu O «HYNIEBOM» HarpyXeHWUr KOHCTPYKLMMU 1 NO3BO-
NSET OTCNEXMBATL U3MEHEHUNE NAPAMETPOB KOHCTPYKLWIA
Ha BCex aTanax CTpOMTENbCTBA, OLEHMBAs X COOTBETCT-
BME NPOEKTHLIM 3HaYeHMaM. B
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Ixan-Tek

«YMHDBIE>» o5uexrs:

: -

C kaxpgbim rogom B Poccum pacteT KONMM4eCTBO O6HLEKTOB, OCHALLE@HHbIX
cucrteMmamm asTomaTtusauum n aucnetydyepusaumm. OCo6eHHO ITOT Nokasartenb
BbICOK B CEKTOpE AesIoBOW HeABUXUMOCTU. Ha ero gonto npuxoautca okono 80%
npoAax cuctem ynpasneHus. Cnpoc notpeéburtenen Ha UICNOJSIb30BaHNE OObEKTOB,
OCHAaLLEeHHbIX TAKUMU CUCTEMaMU, YBEJIMYMBAETCS €XXerogHo npumepHo Ha 20%.

HTEB:

c000€e BHUMaHWE 3aCNyXM1BaAET Camblii
MaclTabHbIi «MHTENNEeKTYyasbHbIN»
NPOEKT CTONMNLbI — LENOBON KOMMNEKC
«Pepepauus». Ero yHukanbHocTb
COCTOWUT B BbICOKOW HACLILLEHHOCTH
WHXEHEPHO-TEXHUYECKUMU CPELCTBAMM U B KOHOUry-
pauny UHXEHepHbIX KOMMYyHUKaumit. 06 0COBEHHOCTSX
aBTOMaTM3aLmMM yXe NOCTPOEHHON U OCHaLLEHHOW 060-
pynosaHvem Johnson Controls 6atwHu «BocTok» paccka-
3bIBaeT rerepanscHblin aupektop 000 HTM «YHucepsuc»
AnekcaHap LpblHKOB: «Mbl NPUHSAAW UHTEPECHOE peLue-
HWE — BCe 3[,aHNe pPa3feneHo Ha HECKOMbKO OTCEKOB MO
BEPTMKANM (0AMH OTCeK — 15 aTaxelt), B KaXA0M U3 KOTO-
PbIX YCTaHOBAEHbI OXpaHHaa cuctema, IT n t.4. Onn Hesa-
BUCKMbI, HO MEX[ly COBO0W B KaX10M OTCEKE COeIMHEHBI
nocpeacTsoM gateways. MNepeaada nHdopmaumm obec-
neyvBaeTcs BHYTPU KaX[oro oTceka, TeM cambiM [OC-
TUraeTcs cerMeHTaums 3gaHus. Kaxablii oTcek MOXeT
paboTaTb aBTOHOMHO. 3TO NOBbLILLIAET HAAEXHOCTb>.

Elle 0foHO MHTEPECHOE pELLEHWE, NPUHSTOE B CBA3M
co cneunduKoin 3aaHns, 3ako4aeTcs B pasMeLleHun
HACOCOB [11151 CUCTEMbI CMIPUHKIIEPHOMO NOXaPOTYLLIEHUS.
«Ecnu cnyyaetcs noxap Ha 93-m aTaxe, cpabaTtbiBa-
€T CNpWHKEp, HAcoChl JOMKHbI kKayaTb BoAy. Hu ogumH
HacoC, KOTOPbI YCTAHOB/EH HA —5-M aTaxe, Ha Takylo
BbICOTY BOAY He NOAHWUMET. [T03ToMy 3[1aH1e pas3neneHo
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Ha 30Hbl, B KaX 0 13 KOTOPbIX CTOMT Hacoc. Korpa cpa-
6aTbiBaeT CMPUHKAEP, CUCTEMA aBTOMATMKM 3anyckaeTt
HacoCbl MO LEMNOYKe, T.e. BKAOYAETCS CaMblii HUXKHWUIA
Hacoc, NOTOM CNeayloLWMii YypoBeHb U T.4., obecneyn-
Bas [OABJIEHWE HA HYXHOM 3Taxe. TakoBa cneumduka
BbICOTHbIX 3[1aHWI — HYXHO HE MPOCTO BKJIIOYNTL HACOC, a
BKJIOUYUTb Er0 «MHTENNEKTYANTbHO».

YTO KacaetCcs CyLLEeCTBEHHbIX MPEWUMYLLECTB, MOsyyYeH-
HbIX 3aKa341KoM Gnarogaps aBToMaru3aumn, To 310 npe-
X[1e BCEro BO3MOXHOCTb Pa3BUTUSA CUCTEMBI, €€ MOAEPHU-
3auusl, OTKPBITOCTb K MU3MEHEHVSIM U HAPALLMBAHMIO.

Cpeau ppyrux «yMHbIx» 0ObEKTOB CTONMNLbI, 3aCNYXU-
BalOWMX BHUMaHWS, — Ou3Hec-LeHTp «[asonn-Mnasa»
Ha toro-3anage Mockebl. 3aech Obina BHeAPeHa eanHas
cucTeMa aBTomMartusauuy, 4To 4ano LeHTpanu3oBaHHOe
B3aUMOCBS3aHHOE YNpaB/ieHNe BCEMU CUCTEMaMM XN3-
HeobecneyeHns 34aHNa — 3TO BEHTUNALMS, KOHANLUOHU-
POBaHWe, CUCTEMbI YNIPABNIEHUS KTMMATOM, XON0L0CHa0-
XeHwne, BOJ0CHaOXeHWe 1 TennocHabxeHue. «Takas cuc-
Tema yCreLHo Cnosb3yeTcs BO BCEM MUPE 1 NO3BONSET
CHW3WTb PAcXopbl HA 00CNYXMBaHKE, ANEKTPOIHEPI IO, A
TakXe COKPaTUTb PUCKU, CBSI3AHHbIE C BbIXOAOM 000pyL0-
BaHUS 13 CTPOS, — roBOpuT PomaH Bpobnesckuid, Ampek-
TOp OTAeNa aBTOMATU3NPOBAHHBLIX CUCTEM YNpaBieHus,
komnanuu Johnson Controls. — B Poccum ata TenaeHuus
NOCTENEHHO NPUBANXAETCS K 0OLLEMUPOBOM, MOCKONBKY

—i _—

Y Hac pacTyT LeHbl HA SHEProHOCUTENN, a eAnHas Cuc-
TeMa aBTOMAaTM3aLMM 3HAYUTENIbHO CHUXAET pacxonbl
Ha akcnyaTaumio 3gaHus». MiccnenosaHus nokasbiBaioT,
4TO Ha NPOTSKEHUM BCErO XM3HEHHOrO LKA 34aHWS
3a CYeT aBTOMaTU3aLnMmn MOXHO CIKOHOMUTL 50% BCex
3aTpayeHHbIX CpeacTs. «ECnn cuctembl aBTOMaTM3NPO-
BaTb 3 dEKTNBHO, TO NOTpebaeHne 3HEPrn 1, COOTBET-
CTBEHHO, CTOMMOCTb 3KCMAyaTaLumm 34aHNs 3HAYUTENBHO
CHuxaeTcs. B G13HEC-LeHTPax 1Ierko MOXHO nocynTathb
SHEpPreTMyeckne 3aTparsl N0 MOMELLEHMAM U COCTaBUTb

npegnonaraemylo cmety 3atpar. Kpome TOro, MoxHo
NPOrHO3MPOBATh 3aTPaThl HA KakMe-TO NNaHOBble PEMOH-
Thl, TaK kKak cucTema cama coobuiaeT, 4To o6opynoBa-
HWe npopaboTano CTOMbKO-TO YacoB U emy TpebyeTcs
npodunakTrka, KOTopas NPefoTBpallaeT CepbesHble 1
JIOPOrocTOsILLME PEMOHTHbIE PabOoThl».

M3 nocnefHux Hambonee MHTEPECHbIX TEXHWUYECKMX
PELLEHNIA, IPUMEHEHHbIX B BU3HeC-LeHTpe «[a3oin-Mnasa»
- ynpaBneHue yepe3 web, KOrga 3akasunky He HyXXEeH
CMNEeLMaNM3MPOBaHHbI KOMMLIOTEP, 4TOOLI YNPaBNsATL 34a-
HueM. Ceiyac pbIHOK ABWXETCS B 9TOM HanpaBfieHUU.
Boirnaaut ato cneaytoLimm 06pasom: aucneTyep ¢ ntoboro
KOMMbOTEPA BXOAMUT B CUCTEMY (HEpPe3 JIOMMH U Naposb), Ha
3KpaHe KOTOPOro 0TOBPAXAETCS BCA MHXEHEPHAS «HAUMH-
ka» 3aHusl. «3Ta TEXHONMOMMS NOSIBUNACh HECKOMbKO NeT
Ha3af, CerofHs OHa yxe fopaboTaHa [10 Takow CTEMNEeHMU,
4TO €€ MOXHO MCMO/b30BaTb MACCOBO», — KOMMEHTUPYET
PomaH BpoGnesckuii.

«YTO KACaeTCs «MHTENNEKTYaNbHbIX» XWMbIX 30aHUNA,
0COo0bIii UIHTEPEC NPEACTABNSET ANNTHbIN XM0KA KOMNIEKC
«KonepHuk», — 0 KOTOPOM pPACCKa3blBAET TEXHUYECKMIA
avpektop komnaHun «MHtepHetdom» BukTtop TyTmaH.
- Ha paHHOM 00bekTe NPUMEHEHBI CaMble COBPEMEHHLIE
CMCTEMbl @BTOMATM3aLMK, B PE3YNbTaTE YEro Xuiblibl
nonyynnn BGONbLIOE KOJMYECTBO YCNYr 4SS MOBbILIEHUS
yno6c¢Tea v 6e3onacHoCTU. OCOOEHHO LieHHA BO3MOXHOCTh
OCTaBNsATb KBAPTUPY Ha N0BOI CPOK, 3Hasi, 4TO OHa ByneT
NoA, NOJHLIM KOHTPOIeM 6e3 HeoBX0AYMOCTY PETYNSPHOTO
noceLleHns nepcoHanom. Kpome Toro, Xutenn komMniekca
«KonepHuk» MMEIOT BO3MOXHOCTb YAANEHHOro AOCTyna
yepe3 MIHTepHET k crcTemMam KBapTup, BKJOYast MONydeHne
TPEBOXHbIX OMOBEWEHMA. ITOT mopTan AOCTYneH
yepe3 VHTEpHET M 13 BHYTPEHHEN KOMMLIOTEPHON CETU

3paHus. opTan ucnonb3yeTcs Ans Pa3MELLEHNS INYHBIX
CTpaHuL, KBapTUp, KOTOPbIE MOAHOCTbID MOBTOPSIOT
YCTaHOBNEHHblE BHYTPW HUX MaHenu ynpaeneHus. Takum
006pasom, Xunblibl 13 OO0 TOUYKM MUpa MOTYT NosyyaThb
MHPOPMALMIO O CBOE/ KBApPTUPE, BKJOYAsh CUCTEMbI
KOHTPONS MHXEHEPHOro 0060opyaoBaHMs, 6e30nacHoCTY,
BUAEOHAONI0aEHNS .,

VIHTEPECHO C TOUKM 3pEHVs aBTOMATM3aLMW 34aHNE ANC-
neTyepckoro ueHTpa Mockosckol aHeprocuctembl ESC
Poccun. Mepen cneumanuctamu komnanum KPOK ctosna
3a/ia4a MHTerpupoBaTh 60SbLLOE KONMYECTBO UHKEHEPHBIX
CUCTEM B €[MHbIA KOMMEKC B YCNOBUSIX OTrPaHUYEHHbIX
MOLLHOCTEI MO 3N1eKTPOCHABXEHMIO B PEKOHCTPYPYEMOM
30aHun. B pesynbrate B 30aHnM 06beanHeHo 36 UHxXeHep-
HbIX M MHPOPMALMOHHBIX CUCTEM, YCTAHOBIEHO COBPEMEH-
Hoe 0BopyaoBaHMe: CNPOeKTUPOBaH BUAEO3KPaH pa3me-
pom 10x4,8 M, cocToawmin n3 28 Bnaeoky0oB, Ha KOTOPOM
B peXuMe peasibHoro BpemMeHn oTobpaxaeTcsi COCTOsIHIE
1 napameTpbl paboTbl 555 06LEKTOB ONepaLIOHHON 30HbI
Mockosckoro PLY 1 897 JI3IN pasnnyHoro knacca Hanpsi-
xeHnus ot 110 po 750 kB.

«[lepeBof OnepaTMBHOIO AMCNETYEPCKOro yrnpaene-
HUS B HOBbLIA LIEHTP MO3BOAM CYLLECTBEHHO MOBBLICUTbL
€ro HaflexHoCTb B onepaumoHHon 3oHe Punnana OAQ
«CO E3C» Mockosckoe PLY, uto 0cobeHHO aKTyalib-
HO B YC/IOBUSIX OCEHHE-3MMHero nepvoga. Kak npasuno,
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YOA-APEHA

MMEHHO 3TOT CE30H COMPOBOXAAETCH PE3KMM POCTOM
aHepronoTpebneHus B Mockee v 06nact», — OTMETUN
pykoBoauTENb lenapTaMeHTa MHTENNEKTYabHbIX 34aHUIA
komnanun KPOK Anekcangp LLnpokos. Komnanus KPOK
CNPOEKTMpOBana BECb KOMMIEKC WHXEHEPHbLIX CUCTEM
3[1aHU1si COrNACHO AENCTBYIOLLMM CTPOMTENbHBIM HOPMaM,
FOCTam n CIl «TunoBble MPOEKTHLIE PELUEHUS U TEXHU-
Yeckue TpeboBaHWS Lnsi NOATOTOBKM Paboymx NPOEKTOB
CTPOMTENLCTBA 3AaHWIA NS PA3MELLEHMS ANCNETYEPCKMX
ueHtpoB ®unmana OAO «CO E3C» Mockosckoe PLY».
OObekT BBEAEH B 3KCnayatauuio 4Yepes nontopa roga
nocse noanMcaHus Lorosopa.

Ellle onuH nHTepecHbIn 06bekT — «EnoxoBckumid naccax»
B pavioHe baymanckon. UrxeHep komnanum «TAC», Poman
CepernH pacckasbiBaeT: «OObeKT COCTOMT K3 YEeTbipex
30aHUA. 30€eCb YCTAHOBMEHbI ABa HE3aBWUCUMbIX AUCMET-

ropoge KambiwmnH Bonrorpanckoit o6nacti, OCyLLECTB-
JIEHO BHEAPEHME KOMMEKCHOrO YNPaBAEHUS UHXEHEP-
HOI cucTemoli Bcero 06bekTa, Kyaa BKJOYEHbl Tenno-
cHabxeHune, anekTPOCHaOXeHNE, MOHUTOPUHT NMOLCTaH-
LMK 1 NOXapHBIX KNanaHoB. JTO MO3BOMUAO 3aKa34uKy
MONYYNTb CYLLECTBEHHYIO SKOHOMMIO Ha 3KCmayaTaumu,
BO3MOXHOCTb MOHUTOPWHIA, NMPOrHO3MPOBaHWS 3aTpart
Ha PEMOHTHO-TEXHWYECKOE O0OCNYXMBaHWE, MOBLICUTH
VHBECTULMOHHYIO NPUBAEKATENBHOCTb 34aHUS AN aPEH-
[aTopOB.

B PocTtoBe-Ha-[loHy Obin NOCTPOEH NEPBbIA KOHLENTY-
aNbHbINA, COOTBETCTBYIOLLMIA EBPONENCKMM CTaHAAPTaM B
06nacTv CTPOMTENLCTBA 1 YNPaBAEHNS TOProBbIA LIEHTP
mognbl «<A’'CTOP MJIA3A». 3TOT npoekT BonaoTMA B cebe
Lenbii pag AU3aiHePCKMX, apXUTEKTYPHBIX U TEXHONO-
rMYecKknx HOBOBBELEHWI. BnepBble B pervioHe TOpro.biii
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4epCKUX NyHKTa — OLMH B TOPrOBOM KOMMIIEKCE, @ BTOPOM
- BTearpe. 3T0 faeT BO3MOXHOCTb MO YNPaBAEHUNIO CUCTE-
MaMu MPUTOYHO-BbITSKHON BEHTUASLMM B aBBTOMATUHECKOM
peXvMe v ¢ nynsTa AUCNETYEPa, MOHUTOPUHIY COCTOSIHUS
CUCTEMbI B LLEJIOM M BCEX €€ KOMMOHEHTOB MO OTAENBLHOCTU
(Bk/OHas NMdTHI 1 3CKANATOPbI), AYCTAHLUOHHOMN YCTaHOB-
K€ MapameTpOB MYKPOKIMMATA, YNPaBAEHMIO OCBELLEHNEM
00LLECTBEHHBIX 30H MO BPEMEHHOMY rpaduky W ¢ nynsTa
ANCMEeTYEPa, a Takke BO3MOXHOCTU MO Y4ETY 3NEKTPO-
SHepruu, Tenna, pacxoaa XoN04HOM U ropsHeit BoAbI».

He otctaioTr oT MOCKBbI MO aBTOMATM3auuMM 34aHUNA
W PErmoHbl. AKTMBHO BBOZSATCS B 9KCMayaTaumio aBToO-
MaTW3MpPOBaHHbIE 0OLEKTbI B CMOPTUBHOM W TOPrOBOM
cekTopax. OnbIT NOKA3bIBAET, 4TO HEABTOMATU3MPOBAH-
Hble 3[,aHUs A1 PO3HWUYHBIX NPOAAX TOBapOB TPebyoT
60NbLUMX 3aTPAT Ha 3KCMyaTaLMIo, KOTOPLIE B NPOLLECCE
nepeknagbiBaloTCs Ha apeHaatopa. B utore apeHgatopsl
nayT Tyoa, rae NpeanaraeTca akenayataums Ha ayywmnx
ycnosusx. M 970 elle ogHa 13 NPUYMH, NOYEMY BbIrOLHA
YCTAHOBKA KOMMNIEKCHOW CUCTEMbI aBTOMATU3aLMN.

ABTOMATM3MPOBAH TOProBbIA KOMMNEKC «MarHut» B
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LEHTP Obln CHaOGXEH WHTErpUPOBaHHLIM KOMMIEKCOM
cpencts 6e30MacHOCTU, aBTOMATWMYECKOW CUCTEMOMN
LMCneTyepr3aLmn 1 Xn3HeobeCneyeHns 1 cTan Hasbl-
BaTbCS «MHTENNEKTYaNbHbIM» 3[aHNEM.

MOXHO OTMETWUTb CMOPTUBHbINA KOoMNeke B Yode «YDA-
APEHA», NOAHOCTbIO aBTOMAaTU3MPOBAHHBIA cneuuanu-
cTamu komnanum Johnson Controls. 3nech ycTaHOBNEHDI
[LaTuVKM N0 ONPELENEHMIO KONMYECTBA NPUCYTCTBYIOLLMX,
KOTOpblE PabOoTaloT Ha NPUHLMNE YBENUYEHUS HACILLEH-
HOCTM BO34yxa yrnekucnbiM rasoM. OCoBEHHOCTb 3KC-
nnyaTaumum CnopTUBHbIX 0OBEKTOB 3aK/l04AETCs B TOM,
YTO OHW UCMONbL3YIOTCS OYEHb HEPABHOMEPHO B CBS3N
C CE30HHOCTbIO NPOBEAEHNS COpeBHOBaHWA. M 3apaya
CUCTEM aBTOMATM3aLMK — ONTUMW3NPOBATL 3aTPaThl Ha
3KCMNyaTaLmIio B TaKOM «LKJINYHOM» PEXUME.

Camble MHTEPECHbIE MPOEKThI «MHTENNEKTYaNbHbIX»
3[1aHuiA, @ TakXe BECb CNEKTP 060PYA0BaHNS W yCIyr AN
aBTOMaTU3auMmn 3aaHNi OyayT NpeAcTaBNEHbl HA BbICTAB-
ke HI-TECH BUILDING & House (www.hitechbuilding.ru),
koTopas nponget ¢ 30 oktabpsi no 1 Hosbps 2008 roga B
Mockge B «Kpokyc Skcno». M
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CKBO3b NMPU3MY
KOMIMbIOTEPHOU TPA®UKHA

BbicTaBka apXUTEKTYPHbIX NPOEKTOB, CO3AaHHbIX XYAOXHUKaMMU
KOMMbIOTEPHOW rpachuku, npoiuna B aBrycte HblHewHero roga B CaH-
Xoce, KanudopHusa. 3aecb npepcTasneH obpalleHHbIN K 6yayLiemy
cnnaes BOOGpaXeHUs U AEeUCTBUTESIbHOCTU NMPU OCMbICIIEHUMN
apXUTEKTYPHbIX TEHAEHLMA U HOBEMLLUUX TEXHOJOMMN.

B Havane roga CGSociety n NVIDIA
00bsIBUNN KOHKYPC «MpoCTpaHCTBO
MCKYCCTBA: apxXuTeKTypa ¥ nensax»
(Architecture and Landscape Digital
Design). Monatune «au3aiiHep Komnb-
I0TEPHOI rpadukm» No 6onbLUEN YacTy
accouumpyetcs ¢ apdektamu B KUHO
1 BUAEOUrpax, TEM HE MEHEE COTHU
npegctaButenein aton npodeccuu
B3AIMCb NOKa3aTb HaMm, Kak MOXET
BbIrNaAeTh Oynyliee u ero npudya-
nmBble NaHAWadThl, €CAN NPUMEHNTb
HEMHOro GaHTasnn.

HecmoTpsa Ha TO YTO NMpeacTaBieH-
Hble MPOEKTbl HA CErOAHSILLHUA LeHb
BPSIZ /M OCYLLECTBUMBI, B HUX yOENseT-
€S BHYMaHVE COBPEMEHHBIM apXUTEK-
TYPHbIM BESHUAM. Ha TpeTbem mecTe
Mega Village 2108 (MerapepeBsHs),
NPOEKT BMOAHE B Ayxe cTyauu Zaha
Hadid. 39710 ropu3oHTanbHOE Cnun-
panbHOEe COOpPYXeHue, 3aBucliee
Hajg, AONVHOW BCEro NWWb HAa OAHOW
TOYKe Onopsbl, kak ByATo HenoaBnacT-
HO 3EMHOMY MPUTSIXEHWIO. [unsainHep
cunTaeT, yto B Bymywem nonoGHble
NPOEKTbl CTAHYT BMOJIHE TEXHUYECKM
OCyLLECTBUMBI: «B Bnnxaiiuem Gyny-
LeM HOBble MaTepwanbl Bpoge yrne-
POAMCTBIX HAHOKOMMO3WUTOB NO3BO-
NAT cO3[aBaTh 3[aHWNS COBEPLUEHHO
HOBbIX TUNoB. OHn ByayT B 50 pas
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NPOYHEE U NErye CTPOEHUIA C NpuUMe-
HEHWEM METaNNOKOHCTPYKLMIA. B Moen
MeranepeBHe MoNMUIIMOHA YENOBEK
pa3MeLLATCs Ha NpefenbHo Manon
nnowaau, noatomy 6onblias Yactb
nepemMelleHnii ee obutatenei npo-
UCXOAMT Mo Bo3ayxy. OTpuuatensHoe
B/IUSIHUE COOPYXEHUS HA OKpyXalo-
LLYi0 Cpedy CBEAEHO K MUHUMYMY»,
- YyTBEPXAAeT aBTop NpoekTa JHApPIO
bapToH.

OnMH U3 NPOEKTOB, HE YLOCTOUB-
LUMXCS NMPU30B, 3acNyxueaeT 0co60-
ro BHUMaHWS — «AHEMOH COJIHEYHOrO
ctekna, Ctpyktypa lI» (Solaric Glass
Anemone Structure Il). 310 oguH u3
Haubonee BneyatnsioWMX NPOEKTOB,
B KOTOPOM MNpefenbHO PeannucTyHo
BOCMpou3BefeHa bopma nmcTakiese-
pa, BbINOJHEHHOTO B TEMHOM CTeKJIE.
BLOXHOBNEHHOE MPUPOAHBIMU MOTH-
BaMU CTPOEHUE COEAMHSIET, Ka3anoch
6bl, HecoelMHUMOE B 06pase YepHo-
ro aHeMoHa C rMagKUMW OKPYrMbIMK
lmnamMn 1 efBa 3aMeTHbIM BXOLOM
BHYTpb. Cpean NpoekToB, NpeacTas-
NEHHBIX Ha KOHKYPC «AHEMOH», MoXa-
nyiA, camblil SipkuiAi npumep u3obpa-
XeHWS XM3HEHHbIX POPM CpeLcTBaMU
MCKYCCTBA.

Mpupoga n TexHonorum nepennerte-
Hbl B HAOpOCKe reHepasnbHOro nnaHa

non HaseaHuem «Mpet nocagka Ha
noesp 5:45 Ha CaHta-MoHuky» (5:45
to Santa Monica: now boarding!).
MpoekTOM npeanonaraeTcs UCMONb-
30BaHMe HAHOTEXHONOrWii Ans BO3BeE-
[LlEHUS UCKYCCTBEHHbBIX COOPYXEHMUIA,
HaxoaswWwmxcs B cumbrose ¢ npupos-
HoWi cpepoit. Ero cospatens ausanHep
3emnauHckuid (Zemplinski) roBopuT:
«To, 4TO Bbl BUAMTE, — 3TO Oypyllee
Jloc-Anpxeneca, korga 60MbLWUHCT-
BO PaBHWHHbLIX 3arOpOfHbIX Y4acTKOB
npeBpaTsTCs B CBOEro poAa ANHaMM-
Yyeckuii naHawadt. AToT MMp 9 Npea-
cTaBnsio B Buae cumbuosa. Ham no
cunam nocTpoUTb CBOM OTHOLUEHWS
CO Cpefoit Takum 06pas3om, ecnv Ml
XOTUM MOLAEPXMNBATb MHOPACTPYK-
TYpy, AOMOX03S1UCTBO U BCE, 4YTO
COCTaBNSIeT CPeay Halero obuTaHus
1 LesaTenbHOCTU, He npuberas K pas-
PYLLEHWIO, 4TO BbINO HAM CBONCTBEHHO
MCMOKOH BEKOB».

KoHkypc Artspace Architecture and
Landscape Digital Art Competition
CIYXWUT MOCTUKOM MexXzy BupTyasb-
HbIM MWPOM U PeasbHOCTbIO, JEMOH-
CTpUpys BCe pa3Hoobpa3ne MOTUBOB,
BLOXHOBNSIOWMNX apPXUTEKTOPOB W
[13aiiHepoB, a TakXe NoLaakon ans
CMOPOB 1 ANCKYCCUIA.

GSociety u NVIDIA

[Ba 6peHaa B OgHOM

MoHapobunock o4ty ABa AecatuneTus, 4tobbl B LeHTpe Jloc-AHaxeneca
Hayanu cTpouTenbcTBO Hebockpeba. 1o OyaeT 54-3TaxHoe 3aaHue, B KOTO-
pOM pa3MecTsTCs 0Tenun v anaptameHTbl. OHo ByaeT Bo3BbilaTbest Mexy 10-i
n 110-i1 aBTocTpagamu, no cocenctey ¢ Staples Center n Convention Center.
BalwHs 1 NPUCTPOEHHBIN K HEN KOHGEPEHL-3aN 3aHMMAIOT NONOBUHY NPOEKTA,
TeppuTopus kotoporo coctasuT 360 Thic. kB. M. L.A. Live! - 3T0 HOBblE LIECTb
KOpNycoB pasBneyeHunin u Toproeau. MpoekT 3anonHseT nycToTy, obpa3osas-
Lylocs B 3aCTPOViKe LieHTpa ropona. bauiHs 3aHnmaeT cBOBOAHLIN 10ro-3anag-
HbIiA Yron LeHTpa ropoaa, mexay KoHuepTtHeiM 3anom [ucHes, 3gaHmem Jloc-
AHIXENECCKOro MyHuumnanuTeTa n GUHAHCOB, paioHamy MarasuHoB OAEXAb
¥ 10BeNIMPHBIX M3aenuii. Cnenys TEHAEHLMM FOPOACKOro CTPOUTENBCTBA, MPOEKT
BKJIIOYAET AiBa 0Tens, npennaras B obweii cnoxdHoct 1001 Homep (878 HomepoB
rocTuHuubl Marriott, 123 Homepa rocTuHuubl Ritz Karlton), 224 nomeliexus
XWUMbIX anapTameHTOB M KOHdepeHL-3a niowanbto 7432 k8. M, BMecTe ¢ 60/1b-
LUIMM TaHLEBasIbHbIM 3a/10M Ha 2232 KB. M.

balwHs paclumpseTcs no mMepe nogbema, Takas Gopma COOTBETCTBYET (yHK-
LIMOHaNIbHOMY 30HMPOBaHMIO 3[1aHNs, re camas 6oMbLUIas NOoLWaAb OTBOLUTCS ANs
[I0pOrux anapTaMeHTOB Ha BEPXHIX 3Taxax, a 6oee y3koe NpoCTPaHCTBO HKHIX
npefHa3HayeHo Anis ABYX TUMOB rocTuHUL. Bbicota 3paus pocturHet 198 w.
HecMoTps Ha HaM4YKe NOMELLLEHWIA Pa3NINYHOTO HA3HAYEHNS — OT OTENEN A0 KYXOHb
Xunblx kBapTMp — ¢dacag paspabotaH B eauHOM cTune. CBETOMPOHMLLAEMOCTb
dacaga no Mepe nofbema BapbMPYET OT MATOBOro A0 Npo3payHoro. CornacHo
HOBbIM 3HepreTuyeckum TpeboBaHMSIM OHa JOMMKHA COCTaBNaTb He MeHee 60%.
[lns 3TOro 1Cnonb3yeTcst HECKOBKO TUMOB CTEKON PA3HOrO LIBETA, NPO3PaYHOCTM
1 CBETOOTPAXaemoCTU BMAOTb [0 cTeknouemeHTa. CTporue sHepreTuyeckue
TpeboBaHWs NPeAbABNSIOTCS U K KOHbEPEHL-3any, rae UCMOSb3YeTCs KOHLENLMS
BYyasnu, 4To6bl 06eCMeunTb MakCManbHYI0 CBETOMPOHULLAEMOCTb l0XHOro dacasa,
4TO CO3Ja€eT HEOBLIKHOBEHHbIE BUAbI NS MOCETUTENEN 3a/10B.

Gensler

Hosbin akctepbep ana AT&T

3paHus, kak u oy, ctapetot. CTPOMBLLMECS KOTAA-TO Kak CaMbleé COBPEMEH-
HbIE 1 OCHALLEHHbIE MO MOCNELHEMY CIIOBY TEXHWKM, OHW MOCTEMNEHHO TEPSIOT
CBOM KayeCTBa M NEPECTal0T 0TBeYaTb BCe 6onee yxecToyalowmmes Tpe6oBaHm-
SIM MO aKonoruu 1 pecypcocbepexenio. OAHaKo MHOTVE paHee NoCTPOEHHbIE
30aHns Bce valle obpeTaloT BTOpoe AbixaHue. OpHUM U3 Hux sBnsieTcs AT&T
Center, pacnonoxeHHbiii Ha tore Jloc-AHpxeneca. Ceiivac Beaetcs maclutabHas
PEKOHCTPYKLIUS 3TOI CamMoii BbICOKOV BallHW, B pe3yNbTaTe Yero 34aHue He ToMb-
KO NPUOBPETET SPKUIA BHELLHWIA BUA, HO U nonyunT Bonee 3P deKTUBHLIA yPOBEHb
3HeprocOepexenus 6e3 LOPOroCTOALLMX CTPYKTYPHBLIX MOLEPHUIALMIA.

Ha 3gaHum 3amensaT dacapn, HOBasi CTEHA M3 OKPALIEHHbIX METananyeckux
naHenei, NoABELIEHHbIX K YXe CyLLeCTBYyoLLei 0607104KE, NO3BOSUT YMEHBLIUTDL
notpebneHne aHeprum, B ¢Ba3m ¢ yem AT&T Center 6yaeT npefcTaB/eH Ha cep-
Tndukaumo LEED Gold 8 USGBC. Kpome T0ro, HOBbI dacas npuaact 3aaHuio
60nee COBPEMEHHbIN BUA. BHYTpM GawwHu paamecTuTcs PecTopaH Mmnolanblo
6000 kB. ¢dyTOB Ha ypoBHe ynuu, Olive n 12-i1. O6eapl Ha CBEXEM BO3Ayxe U
XUBOMNWCHBIN Nei3ax 6yayT npuenekatb nocetutenei. Bectnbionb Ha 10 ThiC. KB.
¢dyToB Takxe GyneT 06HOBNEH. BeplumHy 3naHus npeobpasytoT B CBETSLLYOCS
KOPOHY, CITyXaLLyto MasikoM.

Gensler
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Teketr AHOPWAH KANWHWH, rnaBHbId UHXEHE

Cympbe
HopanBHoY
oKy MEHTALN

Ha BO3BeeHue
HB® ans
HebocKpe6oB

CerofHs BbICOTHOE CTPOUTENIbCTBO B KPYNHbIX ropofax nosy4yaet 6onbLioe
pa3BuTue. ATo 06YCNOBNIEHO TEHAEHLUMEN K KOHLUEeHTpauum 6usHeca
(HaceneHus) B KPynNHbIX ropofax, YTo BefAeT K HexBaTKe 3eMeJSibHbIX Y4acTKOB
B LLleHTPaJibHbIX YaCTAX ropoAa U Kak cnefcTBue — BbICOKOW CTOMMOCTU 3EeMIJIM.
OpHakKo Ha AiJaHHbIA MOMEHT BbICOTHOE CTPOUTENIbCTBO pa3BopayMBaeTcs
HefoCTaTO4YHO 6bICTPbIMK TeMnaMmu. Cpeamu NpUYnH — OTCYTCTBUE Ha
ceaepanbHOM ypoBHE TEXHUYECKUX periamMmeHTOB NPOEKTUPOBaHUA U
CTPOUTENbCTBA BbICOTHbLIX KOMMJIEKCOB U HE[OCTATOK OMNbITa UX BO3BEAEHUS.
OcTaeTcsl OTKPbITbIM BOMNPOC OTCYTCTBUA HOPMaATUBHO-TEXHUYECKOW 6a3bl

ONS BbICOTHbIX O6bEKTOB.

bICOTHblE 30aHUA — YHUKaJIbHble COOpPY-

XXEHUs, N CPOK NX aKcnayaTauumn A0JIXeH

cocTaenatb He meHee 100 net. Ocoboe

BHMMaHWe cnenyet yaendaTb yCNnoBUAM

paboThl OrpaxAalolimx KOHCTPYKLWNA,
SABNSIOLLMXCS 3aALLUMTHOM 000NIOYKOIN 3aaHUS.

CNELUANIbHBLIE TEXHUWYECKUE YCJI0BUSA
Kaxzoe BbICOTHOE 3[jaHWe HEMoBTOPUMO, VMEET CBOU
VHOMBMAYanbHble OCOOEHHOCTY U TEXHWYECKME XapakTe-
PUCTWKKW, @ COOTBETCTBEHHO TPeOyeT WHAMBMAYanbHOrO
MoxoAa Npy NPOEeKTUPOBAHWN 1 CTPOUTENLCTBE.
Jeincteyiowwme CHull ycTanaBnuBaioT HOPMAaTMBHLIE
TPeBOBAHNS AN XWNbIX 3[AHUA BLICOTON TOMLKO A0 25 KK «CTORNSHEIN LeHTD>,
aTaxen (75 M) n 0BLECTBEHHbIX 3aaHMi 0o 16 aTaxei A 2 CTaH
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(50 m). MoaTomy Npm NPOEeKTUPOBaH BbICOTHLIX 0OLEKTOB
pa3pabaTbiBalOT CneunanbHble TEXHUYECKMe YCI0BUS LS
KaXZ0ro KOHKPETHOrO 3[1aHNs, B KOTOPbIX NOMUMO Tpebo-
BaHUI, COLEPXaLLMXCS B HOpPMax Anisi 0BbIYHbIX 3[aHUI,
yKasbiBaloT cneumduyeckme (OONONHUTENbHbLIE) Tpebo-
BaHUsl, Y4uTbIBAOLME OCOBEHHOCTU 0OBLEMHO-MNAHNPO-
BOYHBIX U KOHCTPYKTMBHBIX PELIEHU BLICOTHBIX 3LaHUNM,
UX WHXEHepHOro o6opyLoBaHus, a Takxe MEepOonpusTUS
MO NOXapHO N KOMMNEKCHOW 6e30MacHOCTI. TN TEXHU-
Yeckne ycnoBus paspabaTthiBaloT CreLmanM3upoBaHHbIe
OpraHM3auy COBMECTHO C reHepasbHbIM MPOEKTUPOB-
LLMKOM, COTNaCOBbLIBAIOT B YCTAHOBAEHHOM MOPSIAKE, B TOM
yncne Ha denepanbHOM YPOBHE, M YTBEPXKAAIOTCS 3aKas-
4MKOM CTPOMTENLCTBA. HEBO3MOXHO pa3paboTaTh YHUBEP-
CanbHblE TEXHNYECKME YCNOBUS AN BCEX TUMOB BbICOTHBIX
30aHuin — HeoOX04VM MHAMBUAYANBHBIV NOAXOL.

B uensix obecneyeHns HaOEXHOCTW MPOEKTHbIX peLle-
HUIA, MPOBEAEHMSI UHXEHEPHbBIX W3bICKAHWA U BbINOHE-
HIS| CTPOMTENBHO-MOHTaXHbIX PaboT Haafexallero kave-
cTBa KOMUTETOM NO apxuTeKType v rpagocTpoUTENbCTBY
ropoga Mockebl (MOCKOMapXMTEKTYPOI) COBMECTHO C
KomuteTom ropoga MockBbl MO rOCYAapCTBEHHON 3KC-
nepTr3e NPOEKTOB W LIEHOOOPA30BaHUs B CTPOUTENLCTBE
(MocrocakcnepTu3oit), MocrocctTpoHag3opom 1 rocy-
[apCTBEHHBIM yupexaeHnemM ropoga Mocksbl «fopoackoi
KOOPAVHALMOHHBIA 3KCNEPTHO-HAYYHBINA LEHTP «QHAAKOM»
(TY «LleHTp OHmakom») mMpu y4acTuM OTKPBITOrO aKumo-
HepHoro obuectea «LleHTpanbHbIA HayyHO-MCCnenoBa-
TENbCKWIA U NPOEKTHBIA MHCTUTYT XWNbIX U OBLLECTBEH-
HbiX 3gaHuit» (OAO «UHUW3M xunmwa») paspaboTaHo
MonoxeHne 0 TEXHUYECKMX YCNIOBUSIX HA NMPOEKTU-
pOBaHWe U CTPOUTENLCTBO YHUKANbHbIX, BbICOTHBIX U
3KCNepUMeHTasIbHbiX 00bEKTOB KanuTanbHOro CTpo-
utenocTBa B ropoge Mockee. Mon0XeHVe yTBepXae-
HO pykoBogmTenem [lenaptameHTa rpagoCcTPOUTENbHOW
NOMUTUKW, Pa3BUTUS U PEKOHCTPYKUMM ropoda Mocksbl
B.W. PecuHbIM 11 BBEAEHO B AENCTBME.

OKCNEPTU3AUHAA3OP

MpOeKTUPOBaHNE N CTPOUTENLCTBO BbICOTHBIX 34aHUIA —
CJIOXHbIE aPXUTEKTYPHBIE U MHXEHEPHbIE 3a4a4M, Hanpas-
NeHHbIE B MEPBYIO o4epenb Ha obecneyeHne Gesonac-
HocTW 1 komdopTa NpebblBaHNS B HUX Noaei. B cBsa3m ¢
3TVM NPOEKTbl KaXA0ro BbICOTHOrO 34,aHUS NPOXOASAT
00a3aTenbHyI0 rOCYAapCTBEHHYI0 BHEBELOMCTBEH-
HYIO 9KCNEepTU3y, a BCe BO3BOAUMbIE BbICOTHbIE 3Aa-
HUSl HaxoaaTcs nof ocoObiM KOHTposnem WHcnekuum
FocapxcTpoiiHap3opa Mockebl. [lpy cTpouTenscTe
kaxzoro obbekTa 06513aTeNbHO OCYLLECTBASETCS NOCTO-
SHHbIA aBTOPCKWIA U TEXHWYECKMIA HAA30p, NMPOBOAMTCS
HayYHO-TEXHMYECKOE COMPOBOXIAEHUE C MPUBJIEYEHNEM
BeOyLLMX Hay4yHO-WUCCNEeA0BaTENbCKUX OpraHvM3aumin n
MOHUTOPUHI BCErO LKA BO3BEAEHUS 3haHNS, ¢ 06s3a-
TENbHON NPOBEPKON GU3NKO-MEXAHNYECKMX XapaKTepu-
CTUK CTPOUTENBHbIX MaTepUaros.

0co60 xoTenock Obl 320CTPUTL BHUMAHWE Ha KOHCTPYK-
LMsIX HaBeCHbIX dacafHbix cucTeM. Mo NpeabsBASEMbIM
TpeboBaHUAM MPUMEHSEMbIE KOHCTPYKLIMM AOMXKHbI 00€e-
cneyvBatb 6e3onacHylo akcnnyataumio dacanoB 34a-
HUSI Ha mpoTsxeHun 50 neT (cpok cnyxObl OO NepBOro

KanuTanbHOro pemMoHTa 3aaHus). Mo3aToMy Heob6xoamMo
yoenutb 0coboe BHMMaHWE BOMPOCY BbIGOpPa HABECHbIX
cdacagHbix cuctem (HPC) ans yHWUKanNbHBIX W BHICOTHBIX
06bekToB. COOTBETCTBOBATL TPEOOBAHUSM U Crieundrke
NPOEKTUPOBAHNS U CTPOWUTENLCTBA MOAOOHbIX 0OHLEKTOB
MOTYT JMLLb CreumanbHo paspaboTaHHbie MoavduKaLmmn
CUCTEM HABECHBIX BEHTUMPYEMbIX dhacanos (HBD).

Y1o06bl GbITb YBEPEHHLIMM B KayecTBe BblibMpaemoit
TEXHONOMMK, BAXHO COTPYOHWYaTh C NMAepamMu OTpacnu,
NOLTBEPAMBLUMMU HALEXHOCTb 1 BE30MacHOCTb CBOEro
NPOAYKTa MHOTONETHUM OMbITOM PaboTsl Ha pbiHKe daca-
[0CTPOEHMs [4].

YpoBeHb OTBETCTBEHHOCTU 3TOro BbiGOpa pacTeT
NPONOPLUOHANIBHO YBEIUYEHMIO BbICOTbI 3AaHUS!

[ns nposepkn pabouyeit [LOKYMEHTALMUM U OLEHKM ee
COOTBETCTBUS HOPMaM U1 MpaBuiam (CneumanbHbiM Tex-
HWYECKMM YCNOBUSIM, CTaHAapTaM W T.N.), cobnoaeHue
KOTOPbIX MNPV NPOEKTUPOBaHUM 0BECNEUNT HAAEXKHYIO AKC-
nnyataumio GacagHbIX CUCTEM HA YHUKASbHBIX, BbICOTHBIX
U OPYrux 3KCNepUMEHTaNbHbIX 00bekTax KanuTanabHOro
CTPOWUTENBCTBA, YTBEPXAEHO [10N0XEHMe O NpoBeLeHUM
TEXHUYECKON OLEHKM paboyelt AOKYMEHTALMM NPOEKTOB
B 4aCTW yCTpoiicTBa $acagos. ITOT HOPMATUBHBIA OKY-
MEeHT pa3paboTaH B COOTBETCTBUM C PaCMOPSKEHUEM
Mpasutensctea Mockeel 0T 3 Hos6ps 2003 . Ne 2009-PM
«O NOBBILIEHNN KQ4eCTBA MPOEKTHbIX PELUEHUIA B 4acTu
ycTpoiicTBa pacafoB» N pernameHTMpYeT NOPSAOK NPOBe-
neHus Y «LleHTp SHnakom» paboT No TEXHUYECKOMN OLIEHKE
paboueit AOKyMeHTaLMK Ans YCTPoiicTBa Gpacanos 3aaHMiA
1 COOPYXEHUIA.

[JlokymeHTanbHas 6asa AN YHUKasbHLIX BbICOTHLIX U
JPYrX 9KCNepUMEHTasIbHbIX 0BLEKTOB — 3TO KOMMEKC
PacyeToB, KCMEPTHbIX 3aKMIOYEHUNA, CEPTUPMKATOB, YeP-
Texen n T.0. Becb 3TOT KOMMNEKC PACYETOB, YEPTEXEN,
HEoOX0AUMBIX UCCNEL0BAHUA U 3aKIIOYEHWA SBASETCS
cyrybo WHAMBMOYaNbHbIM W YHWUKANbHBIM, MPUMEHVMBIM
TONBKO K KOHKPETHOMY NPOEKTY!

Bcsi pokymeHTauusi No BbICOTHbIM 3[aHUSIM U ee
WUCNONHEHUE HAXOAMUTCS NOA NPUCTaNbHbIM BHUMA-
HUEM CO CTOPOHbI KOHTPOJIMPYIOLMX U HAA30PHbIX
OpraHoB.

TEXHW4ECKWE CBUOETEJIbCTBA U APYTUE
HEOBXOAUMbIE AOKYMEHTbl HA KOHCTPYKL WU
HABECHbIX BEHTUWJIUPYEMbIX ®ACAJOB

B BbICOTHOM CTPOUTEJIbCTBE

TexHuuyeckoe cauaeTenscTso (TC) 1 TexHnYeckas OLeH-
ka npurogHoctu (TO) BxogdT B COCTaB KOMMaeKca AOKY-
MEHTOB, HEOBXOAUMBIX A5 NOLTBEPXAEHNS BOSMOXHOCTH
MCNONb30BaHMS TOW MAW UHOW HABECHOW hacagHOoN cucTe-
Mbl MPU MOHTaxe dacaza Ha BbICOTHOM 3aaHuu. TC Bblaa-
€TCS Ha NPoAyKLMio — hacafHyio cuctemy, 6e3 NpMBS3KM K
Kakomy-nmbo NpoekTy, CNefoBaTenbHO, COAEPXUT obLume
CBEJEHUs 0 CUCTEME U MaTEpManax, KoTopble, B MPUHLMME,
MOrYT NPUMEHSTLCS Ha dhacafax 3aaHui.

Kak yxe Obln0 ckazaHo paHee, Kax10e BbICOTHOE 3fjaHune
YHUKABHO, YHUOULMPOBATL UX HEBO3MOXHO, NO3TOMY He
MOXET BbITb 0LHOTO yHUBepcansHoro TC Ans BCex BbiCO-
TOK — 3TO HOHCEHC! [p1 NPOEKTNPOBAHMN KaXA0r0 Takoro
3[1aHNS HeoBX04MMO NPOBECTU PSiA MEPONpUSTUiA: pac-

YeTbl Ha MPOYHOCTb, UCXOAS U3 KOHKPETHON apXUTEKTYpbI
U BbICOTHI 3[aHusl, C Y4€TOM AENCTBYIOLIMX HArpy3oK, B
TOM 4/CNIe BETPOBbIX, KOTOPbIE MOXHO MONYYUTb TONBKO
9KCNEPUMEHTANbHBLIM NMYTEM: TENNOTEXHNYECKMIA pacyeT (C
Y4E€TOM TEMNONPOBOAHLIX BK/IOYEHWIA); UCCNeNoBaHNs Ha
CeriCMUYECKYI0 CTONKOCTb, KOPPO3MOHHYIO AONTOBEYHOCTb
1 NoxapHylo 6e30NacHOCTb, 1 BCE 3TO B NPUBA3KE K KOH-
KpeTHOMY 3AaHuio. B ciyyae owmnoku B BbIGOPE CUCTEMBI,
4TO MOXET NPUBECTY K NPEXAEBPEMEHHOMY BbIXOY €e 13
CTPOS, B COOTBETCTBUM C AEMCTBYIOLLIMM 3aKOHOOATEb-
CTBOM BCS OTBETCTBEHHOCTb JIOKMTCS HA reHepanbHOro
NPOEKTUPOBLLMKA M TEXHNYECKOrO 3aKasulKa.

TEXHWYECKOE OBOCHOBAHUE
BbIBOPA PACALAHBIX KOHCTPYKLUIM (CUCTEM).
OCHOBHbIE TPEBOBAHUS

1. HaBecHble dacagHble CUCTEMbI C BO3AYLUHLIM 3a30-
pom

1.1. KoMnnekcHble TEXHUYECKME YCNOBUS C Pa3fenom,
B KOTOPOM [O/MKHbI ObITb OnpeaeneHsl TpeboBaHus K
dacagHbiM cuctemam No 00ecneyeHnio UX [0NroBEYHO-
CTU, HAAEXHOCTY 1 6e30MaCHOCTU B MPOLLECCE CTPOUTEb-
CTBa 06bEKTa, raPaHTUIAHOTO CPOKA SKCMyaTaLm U Cpoka
cnyx06bl pacagHbix cuctem (He meHee 50 neT).

1.2. TexHuyeckasi oueHka MPUrOAHOCTU, TEXHUYECcKoe
cBuaetenscteo, CTO, TY Ha dacafHyio CUCTEMY C BbICOT-
HOCTbIO NMPUMEHEHUS A0 75 M.

1.3. oNONHMTENBHBIE PACYETHI U VX AKCMEPTHBIE 3aKIO-
YEHNS 0 BO3MOXHOCTU NMPUMEHEHNS dacafHOW CUCTEMBI
BblLE 75 M.

OKTAGPbL/HOAGPb BblchM

BusHec-komnnekc
«CenpMoit KOHTUHEHT»,
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KK «2KuBor pogHuK»,
CaHkT-lMNeTepbypr

1.3.1. 3akto4eHne 0 KOPPO3NOHHOW CTOMKOCTH ([ONrO-
BEYHOCTU He MeHee 50 neT) aneMeHToB dacaaHol cucTe-
Mbl.

1.3.2. PacyeT cTaTuyecknx 1 BETPOBbIX Harpy3okK C y4e-
TOM TYPOYNEHTHOI COCTaBNSIOLLEN U pe3ynsTaToB 06ayBa
MakeTa 3[jaHns B a9pOAMHAMUYecKoi Tpybe nnm METOA0M
MaTeMaT4eCckoro MOLENNPOBAHUSI.

1.3.3. TennoTexHn4yeckunin pacyeT (CONPOTUBIEHNE
Tennonepeaaye, BNAXHOCTHbIA PEXUM C ONpefeNeHnem
BEPOSITHOCTU BbIMAAEHUS KOHAEHcaTa Ha 06MLLIOBKE M
yTenmTene 1 TENIOTEXHNYECKNIA PaCcUET Y3/I0B COMpsixe-
HUS pacafHOM CUCTEMbl TEMIOMU30NALMM CO CBETONPO3-
PaYHOI KOHCTPYKLMEN).

1.3.4. TpeboBaHus MO HeCyLLLei CNOCOOHOCTH aHKEPOB.

1.3.5. 3akouervie IMH 'Y MYC P® 06 orHecToiikocT
dacagHbIX KOHCTPYKLWIA, NPefyCMOTPEHHbLIX MPOEKTOM 1
pabouyelt AOKyMeHTaLWel (akcnepTHoe 3akiioyeHune TY).

2. TapaHTuiiHble 00fi3aTeNnbCTBa MOCTaBLiMKaA
cuctembl He MeHee 10 net u cpoka cnyx6bl dacag-
HOIA cucTeMbl He MeHee 50 neT (Cpok cnyXxobl o 1-ro
KanuTasnbHOro peMoHTa 34,aHus).

3. PeKOHCTpyKuMa MO PEMOHTY M 3KcnayaTauuu
c¢acagHbIX KOHCTPYKUUI (cucTem).

Takum 06pa3om, A8 NOATBEPXAEHUS BO3MOXHOCTU
NPUMEHEHUS TO MW MHOW KOHCTPYKLMM HDC B BLICOTHOM
CTPOUTENBCTBE HEOOXOAMMO UMETh TEXHWYECKOe CBUAE-
TeNbCTBO Ha dacafHylo cuctemy (40 75 M) 1 NpoBecTu
onpeneneHHbli KOMMNEKC MepOonpuaTUA OTHOCUTENBHO
BALLEro NpoeKkTa B COOTBETCTBUM C TPeBOBaHMAMY, perna-
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MeHTMpoBaHHbIMM MICH 1 nonoxeHusimm «O cneupanb-
HbIX TEXHUYECKIX YCNOBMSIX», «O NPOBEAEHNN TEXHUYECKO
OLeHKI paboyeit LOKyMeHTaLIMM NPOEKTOB B 4aCTH YCTPON-
cTBa dacanos» [3].

NOJIOXXEHME «O NPOBEJAEHWUM TEXHUYECKOW
OLIEHKW PABOYEN JIOKYMEHTALUW NPOEKTOB
B YACTU YCTPONCTBA GACALOB»

7.1. MepeyeHb AOKYMEHTaLuu Ans yCTPONCTBA KOH-
CTpyKuumM HaBecHoii pacagHoit cuctembl (HPC)

+ CneupanbHble TexHuyeckme ycnosus (CTY) ons BeICOT-
HbIX 1 YHUKASIbHbIX 30aHMIA.

+ MMacnopt «KonopncTuyeckoe peLleHne, matepuansl v
TEXHONOT VIS NPOBEAEHUS PabOT>.

+ TexHnyeckoe cuaeTensctBo (TC) Ha cuctemy ¢ 06s3a-
TENbHBIMU NPUNOXEHNAMM (TEXHWYECKAs OLieHKa, anbbom
TEXHUYECKMX PELLEHNIA) 1 OPUrMHANBHOM MeYaTbio 3asBu-
Tens (paspaboTynka) CUCTEMbI MO0 UHbIE [OKYMEHTHI,
NOATBEPXAAIOLME NPUTOAHOCTb MPUMEHEHWS LAHHON
cucTembl B cTpoutensctae (CtaHaapT opraHu3aumm (Tex-
HUYECKME YCNOBMS) HA MPOWM3BOACTBO M MPUMEHEHNE).

+ YepTexu dacanos 34aHus, BkoYas GpacagHoe ocTe-
KneHue.

+ MnaHbl Bcex aTaxel ¢ 0003Ha4eHneM KoHTypa dacap-
HbIX KOHCTPYKLWIA.

* Yeprexu dacanos 3naHns ¢ 0603HAYEHVEM CXEM MOH-
TaXa KPOHLUTEHOB 11 HAaNpPaBASIOLLYMX C NPYBA3KOM K 0CSIM
3[1aHKS, yTENUTENS 1 0ONMLOBKM.

+ CeyeHust Mo apxWUTEKTYPHBIM 3NIEMEHTAM 1 AeTanam
Ha dacagax 34aHus (pPyCTbl, KapHU3bl, CaHAPVIKK, 3epkana
NT.M.).

+ CTaTnyeckune pacyeTbl 1 pacyeThbl 3IEMEHTOB kapkaca
Ha BETPOBbLIE HArpy3ku, C COOTBETCTBYIOLLWMU PACHETHbI-
MV NokasaTensmMm 4as UCMbITAHWUA KPENEXHbIX (QHKEPHBIX)
3/IEMEHTOB Ha «BbIPbIB».

+ KomnnekcHbli TEMNOTEXHWUYECKMIA pacyeT (pasapen
«9HeproaddeKTNBHOCTbL»), B TOM YUC/IE C YH4ETOM TEMMe-
paTypHO-BAaXHOCTHOrO PEXMMA.

+ 3aknoyeHne MocrocakenepTvabl N0 YTBEPXAAEMON
4acTUNPOeKTa, BTOMYMCAENO pasaeny«poTmBonoxapHbie
MEPONpPUSTUS>.

+ OueHka noxapHor onacHocty B cooteetctBum ¢ FOCT
31251-2003 «KoHCTpyKumum cTponTenbHble. MeToapl onpe-
LeNeHns NoXapHo onacHOCTW. CTEHbI HAPYXXHbIE C BHEL-
Heit cTopoHbl», FOCT 21-01-97 «MoxapHas 6e30macHOCTb
30aHVIA 1 COOPYXEHWA» KOHCTPYKLMM HaBeCHOW dacan-
HOV CUCTEMBI C Y4eTOM (DYHKLMOHANBHOrO Ha3HaYeHus 1
BbICOTHOCTU 3[1aHNS.

+ JleTanupoBOYHbIE Y3Mibl MO YCTPOCTBY KOHCTPYKLMM
H®C, ¢ ykazaHnem cnocoba aHTVKOPPO3VMOHHON 3aLLUTHI
3/1IEMEHTOB, B TOM YMCNE Y3/bl COMPSKEHNS PA3NNYHBIX
CUCTEM.

+ Cneuudukaums Ha MaTepuabl, U3LEANS U KOMMIEKTY-
loLLe (C yka3aHneM TuMoB, MapokK, KOANYeCcTsa 1 T.Mn.) 4N
YCTPOWCTBA KOHCTPYKLWMN HAaBECHOW acagHON CUCTEMBI.

+ MpoekT nponsBoacTBa paboT (TexXHONOrMYeckme one-
paLMOoHHbIE KapTbl NPOM3BOACTBA dacaiHbix paboT ¢ yka-
3aHMEM MEPONPUSTUIA BXOAHOMO U OMEpaLMOHHOrO KOH-
Tpons).

+ [lepeyeHb HOPMATMBHOM U PEKOMEHOATENbHON LOKY-

MEHTaLMK, NCMONb30BaHHOM Npu pa3paboTke NMpoekTa B
yacTu yctpoicTea HOC.

8.2. TpeGoBaHus kK HaBeCHbIM pacagHbIM cucTeMam
TENnJIo0U301LUU C BO3AYLUHBIM 3230POM

+ TexHnyeckasi OLeHKa MPUrOAHOCTMW, TEXHWYECKOe
ceugetensctso (TC), Crangapt opraHusaummn (CTO),
TexHnyeckue yenosus (TY) Ha dacagHyto CUCTEMY C BbICO-
TOW 30aHus 00 75 Mm;

+ [lononHUTENbHBIE PACYETHI U MX AKCNEPTHbIE 3aKIToYe-
HIS1 O BO3MOXHOCTU NPUMeEHeHUst hacafHON CUCTEMBI LS
3[aHWiA Bblle 75 M;

+ 3akfloYeHne no KOPPO3UMOHHON CTOMKOCTM He
meHee 50 NeT, 31eMEHTOB CUCTEMbI U NIAKOKPACOYHOrO
aHTUKOPPO3MOHHOTO MOKPBITHS;

+ Pacyet cTaTiyeckux 1 BETPOBLIX HArpy3oK C Y4ETOM
TypOYNeHTHOW COCTaBAsIOLLEN MO pe3ynbratam 00/yBa
MakeTa 3[jaHus B a3p0AMHaMMYeckon Tpybe nnm MeToAoM
MaTemaT4eCcKoro MOLENMPOBaHNS;

+ TennoTexHM4Yecknin pacyeT (COMPOTUBAEHWE Tenno-
nepenaye, BNaXHOCTHbI PEXVIM C ONpeseNeHneM BEPOST-
HOCTW BbINAAEHUst KOHAEHCaTa Ha 0ONMLIOBKE U TEMNOTEX-
HUYECKMIA PACYET Y3M0B COMPSKEHNS dhacagHOM CUCTEMBI
TENNOM30ASLMN CO CBETONPO3PAYHON KOHCTPYKLIMEN);

+ TpeboBaHWs Mo HECYLLEN CNOCOBHOCTW aHKEPOB;

+ OueHka noxapHoii onacHocTy B cooTeeTcTBMM ¢ FOCT
31251-2003 «KoHcTpyKumm cTpomTensHele. Metoasl onpe-
JeNeHrs MoXapHON 0nacHOCTW. CTeHbI HAPYXXHbIE C BHELL-
Helt cTopoHbl», TOCT 21-01-97 «[NoxapHas 6e30nacHoCTb
30aHUA N COOPYXEHW» KOHCTPYKLMWM HaBeCHOW dacan-
HOW CUCTEMbI C Y4eTOM (DYHKLMOHANBHOMO Ha3HaYeHNs
1 BbICOTHOCTW 3AaHUsi (MPOTOKOSbI OTHEBbLIX WCMbITAHUIA,
3KCMePTHbIE 3aKJIOYEHNS, TEXHUYECKME YCOBKS HA pas-
paboTKy MeponpuaTuidi No 0BecneyeHnio noxapHoi 6es-
onacHocTh);

+ KoMmnnekcHble TEXHUYECKME YCNOBWS C Pasfenom,
B KOTOPOM OMpefiefNieHbl OCHOBHble TpeboBaHUa K
dacagHbIM cucTemam no 06ECMeYEHNIO UX HALEXHOCTU B
MpoLecce CTPOUTENLCTBA 00bEKTA, rapaHTUIAHOTO Cpoka
akcnayataumm U cpoka Cnyx0bl dacagHbX CUCTEM (He
meHee 50 ner);

+ [loroBop 3aKa3yumka-3aCTPONLLMKa C IKCMNyaTUPYIOLLE
OpraHu3aumert Ha rapaHTWiHbIA CPOK 3KCnayaTauuu 1
obecneyeHve cpoka cnyxosl hacagHoi cuctemsl B 50 net
(cpok cnyx6bl A0 1-ro KanUTanbHOro PEMOHTA 3AaHUS);

+ DHepreTuyeckuii macnopT 34aHNs (COOPYXEeHWs) ¢
BK/IAZbILLEM V1 BHECEHHBIMM B HErO pesynstatamu HaTyp-
HbIX UCMbITAHWIA 1 06CNel0BaHMNI TENNO3ALLMTHBIX KAYECTB
HapPYXHbIX OrpaxAaloLLyX KOHCTPYKLMA C BbISBNEHUEM
COOTBETCTBMA (DaAKTUYECKMX nokasaTenem HopmaTue-
HbIM, 3anMCSIMM BbIBOLOB M PEKOMEHALMIA OpraHn3aLmii,
BbIMNOJIHSIOLLYX HATYPHbIE UCTbITAHNS N 00CNEA0BAHNS;

+ Paspen npoekTa no MOHUTOPUHIY BO BPEMSI CTPOW-
TenbCTBa 1 aKCmIyaTaummn obbekTa.

BaxHo 0TMETUTb, 4TO pa3paboTaHHblE HOPMATWBHO-
METOOMYECKME OOKYMEHTbI MO MPOEKTUPOBAHUIO, CTPO-
UTENbCTBY M 3KCMyaTauuy MHOrOQYHKUUOHANbHbIX
BbICOTHbIX 3A4aHui1 1 komnnekco MICH 4.19-2005, MI'CH
1.04-2005 [1, 2] - NpUHUMNMaNLHO HOBLIE HOPMATMBHLIE
[OKYMEHTbI, Ha JaHHbI MOMEHT HaxOAsLLMecs B CTaauu

anpobauun ons AanbHemLero nx COBEPLUEHCTBOBAHMUS 1
yBA3KM C pa3pabaTbiBaeMbiMu pefepanbHbIMU TEXHUYE-
CKMMU pernameHTamu, a Takxe 1x BO3MOXHOW rapMoHu3a-
LMK C €BPONENCKMM CTPOUTENBHBIMM KOLAMM M NepeBoaa
B PaMKM MOCTOSIHHbLIX HOPMATVBOB.

B HacTosilwee BpPeEMS MCMOAHUTENbHOW BNACTbiO
ropoga MockBbl BefieTcs akTvBHas paboTta B obnactu
MPUMEHEHNS HOBbIX TEXHOMOMMA, C UCMOAb30BAHNEM
KOHCTPYKLMIA HAaBECHBIX hacaHbIX CUCTEM NPW BbICOTHOM
cTpouTenscTBe. B ganbHeiwem onbiT MOCKBbI MOXHO
1cnonb3oBath Ha deaepansHOM yposHe. Ewle Ha cTagum
pa3paboTkn NPoeKkTHON M paboyent JOKyMeHTauuu
C034aH KOMMIEKC Mep, MO3BONSIOWMIA KOHTPOAMPOBATbL
1 oTbupaTb Hanbonee HafeXHbIe PeLLEeHNs MPUMEHEHNS
HB® B cTpOUTENLCTBE BbICOTHBIX 3AaHNI. M

BuaHec-ueHTp
Ha JleHUHCKOM
npocnekTe, Mocksa

JIUTEPATYPA

Mockge.

NPOEKTOB B 4acTW yCTPOWCTBa hacagos».

4. «O630p pbIHKa cuctem yTtennenusa dacanos-2007»,
http://www.anfas.biz/pub.html.

1. MI'CH 4.19-2005. BpeMeHHble HOPMbI 1 Mpasuna NPoeKTUpPOBaHWSA
MHOrO(yHKLIMOHASbHBIX BLICOTHBIX 3AaHWIA U 30aHWIN-KOMMIIEKCOB B ropofe

2. MI'CH 1.04-2005. BpemMeHHble HOPMbI ¥ Mpasuna NPoOeKTUPOBaHWSA
NAaHWPOBKU U 3aCTPONKM YHaCTKOB TEPPUTOPUM BbICOTHBIX 3OaHWIA-
KOMIMJIEKCOB, BbICOTHbIX FPafoCTPOUTENBHBIX KOMMIEKCOB B ropofe Mockse.
3. MonoxeHune «O NpoBeAeHNN TEXHUHECKOW OLEHKMN paboyen JoKyMeHTaumm
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MaTepuanbe npefocTaBneHbl
KomnaHunen TK «TeXHOKOM»

MohTax aniomugneson ’/ [laHHas TEXHOJ0rMs NO3BONIA 3HAYNTESNBHO __-E'I
CrdHa IOy YMEHBLUUTb KOAIMYECTBO TPAHCTIOPTA, AOCTaB- i
NAIOWEr0 KOHCTPYKLMM Ha CTPOUTENLCTBO B . W H
npepenax Cafogoro konbua. Bioku pasme- q )

pom 9,5-12 kB. M yCTaHaBnAMBanuCh Ha dacag,
B kKonnyectse 20 WTYK B CMEHY MPaKTU4eCKU
C Konec aBToTpaHcnopTta. HeobbIYHOCTb 3TUX
6N10KOB 3aK/OYAETCH B MPUMEHEHUN CTPYK-
TYPHOr0 OCTEKNIEHMS B510Ka, B KOTOPOM OTCYT-
CTBYET aNOMVHMEBLIA Npodunb C NMLEBON
yactn ¢dacaga. Pacap cnoBHO pacTBopsieT-
CS B CYLLECTBYIOLLEM OKPYXEHUW, pa3MblBas
rpaHuuy He60-3emns. MOHTaX KOHCTPYKLWiA
K «TexHOKOM» NPOM3BOAMNA, YYNTLIBAS ONbIT
3apy6exHbIX KOHCYNLTAHTOB U NPUMEHSS Tex-
HUYECKMEe CPEeacTBa, CNeunanbHO 3aKynieH-
Hble L5 MOHTaxa BN104HbIX U3ENUNA.
Crposimitics 06bekT pacnofoxXeH B LEHTPE
MOCKBbI U UIMEET OrpaHUYEHHOE MPOCTPAHCTBO
[N nofABo3a matepuanoB W NOAbEMA €ro Ha
| BbICOTY. [103TOMY B npouecce CTPOUTENbCT-
I _ Ba MPUXOAMIOCH MPUMEHSATb HECTaHLAPTHbIE

peweHna ona nogayn 6110KOB Ha d)aca,u,bl KOM-
A nnekca. Bbicokas TexHuyeckas MOAroToBKa U

npUMeHeHne 60/bLIOO KONMMYECTBA MEXaHU3-
MOB NMO3BONUIN MOCTPOUTb 00bEKT B OCEHHe-

3UMHUIA nepuog, (ceHTabpb-aekabpb), HeB3U-

paa Ha HeﬁﬂaFOI'IpI/IﬂTHbIe noroaHble ycnoBus.
Mpynna KkKoMmnaHun «TeXHOKOM» CyLL,eCTBYeT Ha POCCUUCKOM CTPOUTESIbHOM pPbIHKE
B cchepe NpoeKTupoBaHusa, NPOM3BOACTBA U MOHTaXa cdpacagoB yXxe okoJsio 18 ner.
3a 3TO BpeMs BbINOJIHEHO MHOXXECTBO MNMPOEKTOB Mo oTaesnike hacapos 3gaHUM
pPa3fIM4HOMN CTErNeHn CII0XKHOCTU.

- HEropHOHMA,
YHOCTb Ha U3rub, MaeansH

PXHOCTb, NPOCT B Nepepa
e chopmarhl M 0BLLMPHARA KO
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3aBoabl rpynnbl KOMANAHWIA «TEXHOKOM», NPOU3-
BOACTBEHHbIE MMOLLAAN KOTOPbIX COCTaBASIOT
40000kB. M, HaxogsaTcs B Mockse 1 MOCKOBCKOW

OpuH n3 TakMx OBBLEKTOB — FOCTUHUY-
HO-4EN0BOM LEHTP komnaHum L&L - «JloTTe
Mnasa». YyacTok pacnonaraetcs Ha nepe-
ceyeHnmn ynuubl Hosbii Apbat u HoBuHckoro
OynbBapa. YuuTbiBas CNOXMBLUWIACS xapakTep
M BBICOTHOCTb 3acTpoiikm Hosoro Ap6ata,
aHcambns CMoneHckol niowanmn, a Takxe
MacwTab 6nmanexawmx ynauu, roCTUHUYHO-
[leNOBON LEHTP BHIMOMHEH B BUAE CNOXHON
00BbEMHO-NPOCTPAHCTBEHHON KOMMO3WULMK,
BKJIIOYAIOLLE/ TOProBO-aMUHUCTPATUBHYIO
30HY pa3Hoi aTaxHocTu (3-7 ataxen), oduc-
HYI0 30HY [0 15 aTaxen U OTAENEHHYIO OT HUX
FOCTMHWYHYIO 30HY A0 9 aTaxel.

Mpy CTPOMTENLCTBE 3[aHUS UCMOMbL3YIOT-
CSl COBPEMEHHbLIE CTPOWUTENbHLIE MaTepuansb
1 BbICOKOTEXHOMOMMYHbIE CNOCODOBI MOHTaxa
KOHCTPYKLMIA.

dacap 3paHns 061MLOBaH TOHMPOBAHHLIM
CTEeKNOM C 3epkanbHbiM addekTom. Mpu aToM
60% ocTekneHns — Henpo3payHoe BHYTPEHHE
CTEKJ10 (CTEMANNT), 3aKPbIBAIOLLEE CTPOUTENb-
Hble KOHCTPYKLW.

Ona atoro 6bina NpUMeHeHa TEXHONOrUs
CTPYKTYPHOrO OCTekfieHns no 604HOI cuc-
Teme. OTOBbIE OCTEK/EHHbe BIOKM NoCcTaB-
NANUCL Ha O0BGBLEKT B CreuuanbHOi TpaHc-
MOPTHOM Tape KOMNAKTHOro CKNaaupOBaHus.
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001aCcTn, OCHalLEeHbl BbICOKOTOYHBIM E€BPO-
nenckum 0GOPYLOBaHMEM W SBASIIOTCA KpPyn-
HEeMLMMN NPEANPUATUSMUA MO NPOU3BOACTBY
KOHCTPYKUMIA M3 aniOMUHNEBOTO CUCTEMHOIO
npocduns, cTanu, iepesa u YepHoro MeTana. M

ALUCOBOND'A2
Heropo4wii - caenaHo e MepmaHum
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EFA Handel und Management GmbH
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MaTepuan npefocTaBneH
KomnaHunen LTM

B anpene 2006 ropa Gbina 3anylieHa camas
COBpeMeHHas B EBpone nuHus no HaHece-
HUIO [EeKOPaTVBHLIX MOKPLITUA, YCTAHOBNEH-
Has Ha 3aBofe B Py3e (MockoBckasi 0611acTh).
CerofHs 3T0 NpeanpusaTUE BbIMYCKAET MANThI
Cynop, CemColour, CemColour Structure ¢
aKpunaTHeIMKW U NOAWYPETAHOBLIMU [ekopa-
TWBHLIMW NOKPLITUAMU Ntoboro uBeTa, obna-
[aloLLMe MOBbILEHHON OrHECTOMKOCTBIO 1 BNa-
rOCTOVMKOCTBI0. CPOEKTMPOBaHHAs GUHCKUMU
crneumanucTamy nogMOoCKOBHas MOKPAcoyHas
NIMHWS NO3BONSIET M3roTaBiMBaTbh B CMEHY
okono 2000 kB. m nanenen Cynop, 1000 kB. M
naHeneit CemColour n 1000 k8. m CemColour
Structure COOTBETCTBEHHO.

B oktabpe 2008 roga B COCTaB XOnaMHra
BOMAET yHukanbHbli B Poccum 3asog OO0
«JITM» no npoussoacTey GpuOPOLEMEHT-
HOW MAWTLI-OCHOBbLI NOA TOPrOBOW MapKoWn
CemBoard, pacnonoxeHHblii B O6HUHCKE
(Kanyxckas o6nactb). 3aBof, OCHaLLIEH HOBEM-
WM €BPOMNeiCKMM BbICOKOTEXHONOMNYHbIM
obopynosaHuemM v ByneT paboTtath No camoim
coBpemeHHon TexHonorun flow on, Bbimyc-

punbpouemeHTHble naHenn GemBoard

NMpumeHeHue chMbPOLLEMEHTHOMN MJINTbI B HABECHbIX
BEHTUNMpPYeMbIX chacapgax Ans 06/MLOBKU 30aHUN
Ha4vanochb B cepeauHe 1990-x rogoB 1 ¢ Tex nop
3aBoeBbIBaeT BCe 60JibLUYIO0 MONYNAPHOCTb Cpeau
apXUTEKTOPOB U CTPOUTESEN.

TCYTCTBUE «MOKPbIX» MPOLEC-
coB, ObICTPOTA M NErkoCTb
MOHTaxa, BEIMKONEMNHbIE 3KC-
nayaTauuoHHbIE XapakTepu-
cTuku, GonbluMe [LeKopaTuB-
Hble BO3MOXHOCTV hpUBpOLEMEHTA NO3BONSIOT
MCMONb30BaTh [aHHLIA MaTtepuan B NoBbIX
APXUTEKTYPHBIX PELLEHUSIX.

OpHVM 13 MepBbIX MOCTaBLUMKOB GuUBPO-
LLEMEHTHbIX MaHene Ha POCCUNCKWUIA PbIHOK
aBngeTca GuHckuidi xonamur LTM, pabotaio-
wuii B Poccun ¢ cepeamubl 1990-x rogos u
N3BECTHLIN Ha pbiHKEe dacafHbIX MaTepnanos
KaK NOCTaBLUMK CUCTEM HABECHbIX BEHTUNN-
pyembix dacanos (CHBD) «Cem-Cuctembl» 1
TakMx M3BECTHbIX OpeHaoB, kak Cynop, Cynop

Natura, CemColour, CemColour Structure.

dubpoLeMeHTHbIe NaHeny LTM Hawnm cBoe
NPUMEHEHNE Ha MHOTMX BbICOTHBIX XUJIbIX KOM-
nnekcax ctonuubl — «Aapobyc» (KoyHoBCKWMiA
np-a), «ABeHto 77» (CeBepHoe YepTaHOBO),
rpagoobpasyounii X1Unon KOMNIekc Ha
JNleHnHckom npocnekTe, 123-125, a Takxe apy-
rux 3paHusax Mockebl, CaHkT-MeTepbypra u
npyrux ropozos Poccuu.

B Poccuu B HACTOAWMIA MOMEHT XonauHr LTM
yXe NpeACcTaBneH ABYMS AEACTBYIOLMMU KOM-
nanuamu. Tak, oo 2003 roga naHenm nocTasns-
nmce B Poccuio yepes ceTb AnnepoB, 04HAKO B
CB$131 C NOCTOSIHHO pacTyLmm cnpocom B 2003
rogy 6610 OTKPLITO 0duLMaNbHOE TOProBOE
npeacTaBnTeNbCTBO XonamHra B Mockae.
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Kasi BbICOKOKAYeCTBEHHblE (DUOPOLEMEHTHbIE
naHenn BbICOKOW MAOTHOCTW U aTMOChEPHON
CYLWKW, MaHenn C MOBbILIEHHON OrHECTOMKO-
CTbl0O W MaHenu Ans uHTepbepa. lpoekTHas
MOLLHOCTb 3aBO4A COCTaBUT 5 MJTH KB. M B FOf,

Ocobble cBoWcTBA maTepuana — ManThl
CemBoard - no3BoASI0T NPUMEHSTb Er0 B 3KC-
TPEMasbHbIX YCNIOBUSIX KaK B CEBEPHbIX paii-
oHax Poccuu, Tak 1 B NpMBPEXHbLIX MOPCKMX
30Hax C Xapkum kaumartom. Mnutsl akonoruye-
ckun 6e30nacHbl, He CoAepxat BONIOKOH acbecTa
N Kaknx-imbo ApYrux OnacHelX PagmoaxTuB-
HbIX UM KaHLEPOreHHbIX BELLECTB. JTO JaeT
BO3MOXHOCTb MCNONMb30BaTh WX B KayecTBe
MAUTLI-OCHOBbI HE TONLKO B «Cem-Cuctemax»,
HO 1 B pa3nunyHbix CHB®, npeacTaBneHHbIX Ha
POCCUICKOM 1 €BPOMNENCKOM PbIHKaX APYruMu
KOMMaHWUSMU.

Mpwatom ctoumocTs nnTel CemBoard yaet
3HaYNTENbHO HIXE LieHbl ee 3anafgHbIX aHano-
rOB 3a CYeT pa3MeLLEHNs ee NPOVN3BOACTBA Ha
TeppuTopumn Poccuu, uto caenaet CHBD elwe
60onee JOCTYNHLIMKM A5 noKynaTtenei. M

NMPUTNACUTEJNIbHbBIN BUNET

mEfcToereEnes g pecTangst Hl-TECH BUILDING & Houso » INTEGRA

TED SYSTEMS RUSSIA {werw. isrussia.omg)

HIEBg

CEABMAR MEXOYHAPOLOHAR BEICTABKA-KOHIPECC

HI-TECH BUILDING & House

HHTENNEKTYANBHBIE TEXHONOMAKW B OCHALLEHHMW M SKCNNYATAUWMK 30AHWA. PASSIVE HOUSE

30 okTa6ps - 01 HoOROpa 2008

Mockea, MBL “Kpoxkye 3xcno®, nasunson 1, 3an 3

ABRTOASATHIALIMA M OMCNETHEEHIALNA

CuoTeme GaaonacHocTH

Ocaauesnss

SHENrOEACIDENSNEHWE

Passhve House, swiprochopaaisms

DTN HWE, BEHTRNALMR, BOHAMLLAOHHEERAHWE

- cTpyamypn anasiet, CKC, Coomenes o

‘Yunu&.q.nu %
:
www. hitechbuilding.ru E
e i el e M o et e et Ty
MiDexpo  Oapmo-rpynn  £0C€e o' LERNe  SAIONE 2haaa
e e s e s e

KOHIPECC

29.10.2008, Mockea, roctvHuua "Aapoctap”

3KOHOMWYECKWE NPEMMYLLWECTBA MHTENNEKTYANbHBIX 30AHWA
TEXHONOMNAMECKAR W SKOHOMWYECKAR 3ODEKTUBHOCTE MHTEMPALIMK CUCTEM YNPABNEHWSA,

COBPEMEHHOID 30AHWA,
30.10. -01.11.2008, Mockea, MBL], "Kpokyc 3kcno”

CNEUMANMWIHNPOBAHHBIE CEKLMWMW KOHIPECCA:

s MIHTEANEETYANbHDIE TEXHONOMMH B OCHALLEHAA 1 JKCTIYATAUMH MPUCHDIX AAHWA, CNOPTHEHLIX 00LEKTOR,
FOCTAHML, ALK 30aHWA, Pean3osarHue NPoekT,

» TEXHOAOMAA CTROWTENBCTES W OCHALLEHHA 3HeproaddbesTHBHRXK 30anWn, Passive House.

ANA NCCEUWEHHSE KOHMPECCA HEDBXO0MMA NPEABAPWTENbHAR PEFHCTPALWA!
www. midexpo.ru/congress

il MU e il

HHMIHEOBECNEYEHWA, TENEKOMMYHUKALMOHHBIX M MHDOPMALIMOHHEIX CHCTEM
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PEBOJIbBEPHbIX

[IBEPEW

Tam6yp-nio3 Circlelock

Matepuans npepoctaBneHs komnaHuen Royal Boon Edam

B cepeauvHe 2007 roga ctaperllMii B MUpPE U3 HbiHE 3APaBCTBYIOLLUX
Nnpon3BoaUTeENlb PeBOJIbBEPHbIX (KapycenbHbIX) ABepen — komnaHus Boon Edam
OoTKpbina ceon chunuan B Poccuun. NMonutnka KomnaHum B OTKpbITUK punnanos
AOCTaTOYHO KOHCepBaTUBHa. Ha He6onbLIMX UNN HECTabuNbHbIX pbiHKax Boon
Edam, kak npaBuno, npeacTaBnsaioT AUCTPMObLIOTOPLI. Tak 6b110 U B Poccun,
rae ¢ 2000 roga Hawy NPoAYKLMIO MOCTaBNAS, MOHTUPOBaN U o6cnyXxusan
AUCTPUOLIOTOP, NOKa He 6bISI0 MPUHATO peLleHne 0 CaMOoCTOSTeNIbHOM Bbixofe

Ha POCCUNCKUW PbIHOK.

€BONbBEPHAA OBEPb — EAUHCTBEH-
Hasl, KOTopas OOHOBPEMEHHO OTKPbITA
M 3aKpbiTa, HEKOTOPOE WCKIIoYeHne
COCTaBNsSeT ABYyXJlonactHas Asepb. Mx
nonynsiPHOCTb MOBLILLAET U OTCYTCTBUE
CKBO3HSAKOB, 1 HEOONbLIME 3aTPaThl HA COXPAHEHNE MUK-
pokKnMmara B 34aHuu.

B Gonblumx cynepmapkeTax v TOProBbIX LEHTPax, rae
Yepes BXOZHYIO rpynmny NOCTOSHHO NEPEMELLAIOTCS NOTOo-
KW II0AEi C Tenexkamu 1 py4YHoi Knaabto, yCTaHoBKa pac-
NaLlHbIX ABEPEN UCKNIOYAETCS, @ Pa3ABMXKHbIE HAXOAATCS
B OTKPLITOM COCTOSIHAM MOCTOSIHHO. M3-32 MOCTOSIHHbIX
CKBO3HSIKOB COTPYIHMKM YacTo GONEoT, a cyeta 3a obor-
PEB (3UMOW) uAn OXNaxaeHue (NeToM) NPEBLILAIOT BCe
pasyMHble 3HaueHus. MPaBUILHO PACCYUTaHHbIE PEBOSIb-
BEPHbIE ABEpPV MO3BONSIOT CYLIECTBEHHO YMEHbLINTb
cyeTa 3a 3NeKTPUYECTBO M AOCTATOYHO BLICTPO OKYMUTb
3aTpaTthl Ha YCTaHOBKY. K coxaneHuto, ectb U 06paTHbIi
npumMep, Koraa owmbky B NPOEKTUPOBAHWM MPUBENN K
3aMeHe PEBOJTbBEPHON ABEPU HA PA3LABUXHYIO.

[ns opuCHbIX 30aHNI OeACTBYIOT APYrue MOTMBLI. Hu
OJ19 KOO He cekpeT, 4To apdekTHbIA dacag 1 BxoaHas
rpynna c peBoJIbBEPHLIMU ABEPLMU MO3BOASIOT MOBbLICUTb
CTOMMOCTb CAABAEMbIX B apeHy nnowiazen Ha 20-30%.

Bce nepeuncneHHble Boille GakTopbl TONLKO YBEANYN-
BalOT MOMYNSPHOCTb PEBOJSIbBEPHbLIX ABepen. VX mMupo-
BOI PLIHOK MCYUCASETCS HECKONBKUMU ThICSHaMU B FOf.
Boon Edam - npu3HaHHbI nnaep, NPEBOCXOAALLMA NO
00beMy npoaax Gamxanmnx KOHKYPEeHTOB B HECKOJbKO
pa3. OCHOBHbIE COMEPHUKM — HEMELIKME NI CKaHAMHAB-
CKve NPOU3BOANUTENN, NPEAaraioLLe NPOAYKT U CEPBUC
xopotuero kayectsa. OCTanbHbIE TOKabHbIE NPON3BOAM-
TENN CEPbE3HOrO BIMSHWS HA PbIHOK HE OKa3blBalOT, Tak
kak 00beM NPOM3BOACTBA HE3HAUMTENEH, @ OTCYTCTBME
Cepbe3HbIX MHXEHEPHbIX pa3paboTok He obecneynBaeT
KOHKYPEHTHbIE MPEenMYLLECTBA Ha rN06anbHOM PhIHKE.

B passutum komnaHum Boon Edam Gonbliyio posb
UrpaeTt NOCTOSIHHBIA KOHTAKT C apXUTEKTYPHBIMU U NPO-
€KTHbIMK 610p0. PerynsipHo mosiBASIOTCS HOBLIE WIEW,
BbIABMralOTCA HOBble TpeboBaHus. Bce 310 mo3sonser
WATU B HOTY C NOTPEBHOCTAMM 3aKa34MKOB, @ HE HAaBSA3bI-
BaTb U3 roJia B ro, ctapble paspadboTku.

3Ta OTKPLITOCTb M FOTOBHOCTb K MHHOBALUSM BeAET
K TOMY, YTO MMEHHO K Ham 06paLlalTCca 3a KOHCYNbTa-
umamun. Ecnm apxuTekTypHbIi 3aMbICeNn He BCTynaeT B
npOTMBOpEeYMe C 3akoHamu GU3nKM 1 TpeboBaHUAIMU

6e30MacHOCTW, TO Halla WHXEHepHas rpynna rotosa
BOMJIOTUTL 3Ty MEYTY B PEasIbHOCTb.

boratoe apxutekTypHoe Hacnegue EBponbl HE NO3BO-
JINN0 Ham 0TKa3aTbCs OT KNACCUYECKMX MOAENEN ABEPEN.
PeBonbBepHble ABepK U3 MaccrBa AePeBa NPOU3BOAAT-
cs ¢ 1903 roga, 4To Takxe ABNSETCH MPEVMYLLECTBOM
Ha pbIHKE. Bpsig nn y KOro-To U3 KOHKYPEHTOB COCTOUT B
wTate MacTep-kpacHoaepesLLmK!

B Mupe CyliecTBYET NuLlb OAHA HEMELKAs KOMMaHWS,
KoTOpas creumanM3npyeTcs Ha HecTaHLapTHbLIX paspa-
60TKax AN PeBO/IbBEPHBIX ABEPEN, HO Masble 0ObEMBI
NPOW3BOACTBA 1 cnabas akTMBHOCTb Ha PLIHKE NPUBOASAT
K TOMY, 4TO CTOMMOCTb MX PELIEHWI YCTPavBaeT Nullb
NaTPUOTUYHO HACTPOEHHBIX COOTEYECTBEHHVIKOB.

®dopmyna ycnexa Boon Edam pgoctatoyHo npocTa.
Yem Gonblue 06beMbl TPON3BOACTBA, TEM OOJbLLE AEHET
MONYyYal0T UHXEHepbl Ha NepCrekTUBHbIE pa3paboTku.
Yem adodekTBHee paboTaloT MHXEHEepbl, TeM LuMpe
ramMma npegJiaraeMblx NPOAYKTOB 1 TEM BOMbLUE LIAHCOB
npofatb TPpebyeMoe peLIEHMe, a YeM YCrewHee uayT
npoaaxu, Tem 6osbLLe OTCTAOT KOHKYPEHTHI. K ToMy Xe
Mbl Ha4aJin paHbLue Bcex!

Bce at0 no3sonset Boon Edam 13 roaa B rog Hapaiwuy-
BaTb 0O0bEMbI NPOAAX W YKPENNSTL CBOE MONOXEHUE Ha
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PasnsuxHas
nonykpyrnas osepb
Circleslide

OKTAGPbL/HOAGPb BblcﬂTM 143




S il

CKOpOCTHOW pa3fBuKHON
TypHukeT Speedlane 900

Tam6yp-wnto3 Circlelock

pbiHKE. Y Hac camasl LW1pokas nuHerka pPeBObBEPHBIX
nsepeit ot 1,6 no 7,4 m B anameTpe. ECTb U HECKONbBKO
YHUKanbHbIX padpaboTtok (Twintour, Flowslide).

KpoMe TpaauumMOHHbIX PbIHKOB CObITA, CTPEMUTENb-
HO pacwmpsioTcs o6bembl Npoaax B Kutae n Poccun.
Kutaickuii pelHOK OrpoMeH v cneunduyeH no CBOUM
TpeboBaHMam, NO3TOMY Haiwl 3aBof, B Kutae paboTaert
UCKNOYUTENBHO HA BHYTPEHHWIA PLIHOK.

CKopOoCTb Pa3BUTWS pblHKA PEBOJIbBEPHLIX ABEPE B
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Poccun MOXHO CpaBHWTL C TEMMamm pocTa aBToMOOWIIb-
HOTO pblHKa. ELlle NATb-LUeCTb NIET Ha3a, NPoAaXa PeBOSb-
BEpHOI aBepu B Poccum Bbina 4ynom, rofoBoii o6bem
NOCTaBOK He MPEBbILIAN ABYX-TPEX AECSTKOB, a B 3TOM rogy
6yneT npoaaHo okono 300-350 LwTyk.

HaBepHoe, caMblM 3HAKOBbIM HalLUM 0OBLEKTOM SBNISI-
etca «<Mockea-Cutu», X0T rOBOPUTBL O KaKMX-TO ycrexax
elle paHo, Beab Npoaaxu poccuickoro dpunmnana Royal
Boon Edam Hayanwucsk B koHue 2007 roaa.

OPUEHTALIUS HA 3AKA34YUKA - 3AJIOT YCNEXA

YnoBNETBOPEHHOCTb KNMEHTOB — 3TO rapaHTus Coxpa-
HEHWs HaLlero NUAMPYIOLLEr0 MONOXEHUS HA MUPOBOM
pbiHKe. Halim peLierns — 310 pesynbraT co4eTaHns npo-
deccunoHanmama cneumanuctoB komnanun Boon Edam
1 NOXeNaHW KNMEHTOB. Mbl COTPYAHWYAEM C KJIMEHTOM
OT Hayana [0 KoHUa, Y4ToObl CO3AaTh PELIEHUE, HAWMTYY-
MM 06pa3oM COOTBETCTBYIOLLEE Er0 UHAMBMAYAbHbIM
TpeboBaHMsM.

Mbl paem noppobHble pPekoMeHAAUMM MO KOHTPOSO
noctyna, 6e30nacHOCTU, NPONYCKHOW CnocoOHOCTH
BXOZHbIX FPYNM 1 3HEpProcbepexeHunto, 4acTo NoaKpen-
NeHHble NpeaBapuTeNbHbIMK pacyeTamn. Mbl coYeTaeM
3HaHWS 1 NPefaHHOCTb HALLIMX BbICOKOKBAIMPULIMPOBAH-
HbIX TEXHUYECKUX COTPYAHUKOB C Pecypcamm, HeoOxoam-
MbIMU 715 BbINOSIHEHWS NPOEKTOB B CPOK M B COOTBETCT-
BUM C BI0XETOM.

Komnanus Boon Edam cepTtuduumpoBaHa B COOTBET-
cTBun co ctaHaapTamu 1SO 9001:2000. Hawa cuctema
KayecTBa COOTBETCTBYET BbICOYANLLMM MEX1YHAPOaHbIM

CTaHpgaptaM B TakuX acnekrax, kak KOHCTpyupoBaHue
NPOAYKLMW, MaTepuasnbHO-TEXHUYECKOE CHabXeHue,
NPOW3BOACTBO, TECTUPOBAHUE, LOKYMEHTALMS, NOCTaB-
Kn u obcnyxvBaHue. 3TO rapaHTMpyeT Bbicovaliliee
Ka4yeCTBO MPOAYKLMN.

Hawwm BxofiHblE CUCTEMBI U3rOTABNMBAOTCS TaK, YTOObI
COOTBETCTBOBATb CaMbIM pa3HoobpasHbiM TUNam daca-
0B 30aHWIA UNn JONONHATE MX. Kaxabli BUL NPOAYK-
LMW MEeT MHOXECTBO BapuaHTOB KOHCTPYKLMMW. YTOOHI
[06MTBCS 3TOrO, Mbl UCMOJb3YEM LIMPOKYIO FraMMy CaMblX
COBPEMEHHbIX MaTepunanos, BULOB OTOENKW U TEXHONO-
T NPUMEHEHNS CTeKa.

KAYECTBO

Halua npoaykuyms cooTBeTcTBYeT TpebOoBaHMAM HOPM 1
CTaHOAPTOB, NPUMEHSIEMbIX CErOAHSA B Mmpe. Cpean Hux:

+ EN 12650 Ha aBTOMaTUYECKME NELIEXOAHBIE ABEPYU;

+ ANSI A156.27 Ha BpalLLaloLmMecs NeLexoaHbIe ABEPH,
C NpuBOOM 1 6e3;

+ EN 1523 ans nyneHenpobueaemMoro cTekna;

+ ceptudukatel TUV no mopennposaHunio/nposepke
MPOEKTHBIX PELUEHWA AN HECYLLUMX 3/IEMEHTOB KOHCT-
pyKLmY;

+ TpeboBaHna TUV 1 CO48 ans aBapuiiHbiX BbIXOLOB U
NPOXOA0B;

+ cTaHaapT Benmkobputanum BS7036 Ha aBTOMaTHYe-
cKue gBepu;

* COOTBETCTBME [AECTBYIOLLEMY EBPOMENCKOMY 3aK0-
HopatenbcTBy 1 Hopmam CE;

+ akkpeguTaums Qualicoat no aBepsiM C NOPOLLKOBbLIM
NOKPbITUEM.

K coxaneHnuio, B Poccuiickoit Pegepauum He cyluecT-
BYET CTaHAApPTOB U CTPOUTENbHLIX HOPM A9 PEeBOJIbBEP-
HbIX ABEPEN, HO paboTa Haj, 3anofHEHWEM 3TUX nNpobe-
JNIOB B CTPOUTENIbHOM 3aKOHOOATENbCTBE YXE Havyanach.
B aTOM rogy nnaHupyeTcs CO34aHMe HEKOMMEPYECKOW
accoupauum NpomM3BoaUTENe aBTOMaTUYECKNX ABEPEN.

KOHTPOJIb 4OCTYNA

PaboTtas ¢ BXOAHbIMW Tpynnamu, Hawa KomnaHus
MOCTOSIHHO CTaNkMBanacb CO CMNPOCOM HA YCTPOWCTBA
KOHTPONS AOCTYNa, Tak MOSIBUOCH ELLE OAHO Hanpasne-
HUE — TYPHUKETDI.

Pa3H006pasHble TUMbI TYPHUKETOB, BhINyckaemble Boon
Edam, nogoiigyt camomy TpeboBaTenbHOMY 3aKa3quky.
Hale TpaanumMoHHOE Ka4eCcTBO, WMPOKMA aCCOPTUMEHT
NPOAYKLMUM 1 3aMedaTesNbHbIA AK3aiiH NO3BOASIOT 3TOMY
HanpasNEHNIO CTPEMUTENBHO Pa3BMBATLCS.

Mbl NPOM3BOAMM CRefytoLme BUabl TYPHUKETOB:

Speedlane 900 1 500 — nHUSA CKOPOCTHLIX TYPHUKETOB
C Pa3aBMXHLIMM CTBOPKaMu. Hawm TypHukeTsl Speedlane
rapaHTUMpylT ObICTPbLIA, TaKTUYHBIA U 3PHEKTUBHLIN
KOHTPO/b AOCTYyMa B ABYX HanpaBneHusx. Pas3asuixHbie
CTBOPKM OTKPbIBAIOTCS (yOMpatoTcst B TyMObI), Nponyckas
YenoBeka, MMEIOLLEro MpaBo Ha npoxoA. lNpu nonbiTke
HECaHKLIMOHMPOBAHHOIO [OCTYNa CTBOPKM BIOKMPYIOTCS,
1 NOAAETCH BM3yalNbHbli 1 3BYKOBOW CUrHanbl Ans npu-
BNIEYEHWSI BHUMAHWS COTPYAHWKOB CNyXx06bl 6e30MacHOCTM
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CKOpOCTHOW pacnaLluHow
TypHMKeT Swinglane 900
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PesonbBepHas asepb
Crystal Tourniket

Unu agMuHMCTpaumu. Mbl npeanaraem Heckomnbko Bapyu-
QHTOB OTZENKM NOBEPXHOCTY TYpHYKeTa Speedlane 900.

KoHCTpyKums TypHMKeTa NO3BONSIET BNMUCATb €ro B
WHTEPbEP NpakTuyeckn nmioboro 3gavus. MoxHo ycTa-
HaBNMBATb KakK 0MH TYpHUKET Speedlane, Tak U HECKONb-
KO B NIMHUIO. JIMHWS TYPHUKETOB CO34AETCS YCTAHOBKOM
NPOMEXYTOYHBIX YCTPOWCTB, KOTOPble CHAbXeHbI CTBOP-
kamu ¢ 06enx CTOPOH, Y4TO CHUXAET 3aTpaThl U 3KOHOMUT
NPOCTPaHCTBO. Ecnvn pas TYpHUKETOB NPelyCMOTPEH Ais
MeCT C 60/bLIMM HaNLIBOM NIIOLEN, TO NS ONTUMU3ALLUN
LBVXEHUS YACTb TYPHWUKETOB MOXET paboTaThb B PEXUME
BXO[a, 4acTb — B PEXMME BbIX0Oa.

B 3aBMCKHMOCTM OT TWNa CUCTEMbI aBTOPU3aLMM Npo-
nyckHasi cnocoBHOCTb KaxAoro NMpoxoja COCTaBAseT
ot 25 po 30 4enoBek B MUHYTY B OLHOM HarnpaBneHuw.
Bnaropaps cBoemy BbIpa3nTeNbHOMY IM3aiiHy TYPHUKETHI
Speedlane npocTo He3aMeHUMbI B BECTUOIONNAX ODUCHBIX
3[1aHUI, NPABUTENLCTBEHHBIX W GUHAHCOBLIX Y4Ypex.ie-
HWIA, @ TaKXe B MY3€5IX MM NaCCaXMPCKUX TepMUHanax.

MoMmMmMo cTaHZapTHOro TypHuketa Speedlane Mbl
npeanaraem u LONoHWUTENbHbLIE BAPUAHTHI:

+ Speedlane W: Gonee Lwnpokuii npoxop Ans 6araxa
1 FPOMO3OKMX NPEAMETOB.

+ BO3MOXHbI KOMOMHALWW NEPEYNCIIEHHBIX BaPUAHTOB.

Swinglane 900 - nMHMS CKOPOCTHBIX TYPHUKETOB
C pasaBMXHbIMW CTBOPKaMu. PacnaluHble CTBOPKM,
YOJIMHEHHBIA KOPNYC AAS LONONHUTENbHOrO KOHTPONS
U BbiCOKasi MPOMYyCKHAasi CnocoBHOCTb TYPHUKETOB
Swinglane no3BonsOT NpefoTBpaLLaTh NOMLITKM MPOX0AA
[LIBYX 1 6osiee 1L, o 0HOMY Npornycky 1 o6ecneyneaoT
MOBLILLIEHHBIN YPOBEHL KOMOPTA.

TypHukeTbl Swinglane MOXHO ycTaHaBnMBaTh MNOOAM-
Houke Unm B psif. OHM COBMECTUMBI C BOMbLIMHCTBOM
CUCTEM KOHTPONS [OCTYNa, B TOM YNCNE C TEMU, B KOTO-
pbIX MCNONb3YIOTCH YCTPOMCTBA CYUTHIBAHUSA KapT WM
6romeTpuyeckmne cuctembl. C MOMOLLbIO TYPHUKETOB
Swinglane Bbl MOXeTe co3/aTb BbIpa3nTeNbHYIO 1 6e30-
NacHYI0 CUCTEMY KOHTPONS JOCTYNA B Balle 34aHue.

[TONHOCTbIO @BTOMATU3UPOBAHHbLIE TYPHUKETHI
Swinglane nocTaenawTCS ¢ 0AHON UM ABYMS BbICTPO-
[ENCTBYIOWMMM pacnalliHeiMu cTeopkamu. C nx nomo-
Wbl NMPOXOA, MOXHO Aenatb CTaHAapTHbIM uan Gonee

TypHukeTsl Swinglane — 3T0 3alWUTHLIN Bapbep Ans
obecneyeHns 6e30nacHOCTN TEX MU UHBIX NMOMELLEHW,
Hanpumep BecTuOlONs 3aaHns. PSaom ¢ TypHUMKeTamm
Swinglane mMoxeT BbITb YCTPOEH Gonee LWMPOKKiA Npo-
X0L OSSN VHBANMAOB C BHELUHWM MYNLTOM, C NMOMOLLbGI0
koToporo GyaeT BecTUChb €ro ynpasneHue. TYpHUKETHI
Swinglane MOXHO yBnAeTb B 0DUCHBIX LEHTPAX, NpaBu-
TENbCTBEHHBIX 1 PUHAHCOBLIX YYPEXAEHUSX N BO MHOMMX
APYrvx Tunax 3aaHui.

Transpalock 900 - 370 CTeKASiHHbLIA POTOPHbIN
TYPHUKET, KOTOPbIA OTHOCUTCS K CEPUM JTYYLLIMX KANUTOK
M TYpPHUKETOB KOoMmnaHuu Boon Edam. 310 n3sgenve
NO3BONSIET NPOCTO, HO 3 EKTUBHO KOHTPOAMPOBATb
nNpoxoA, He C034aBas HaBA34YMBOrO BMeYaTIEHUS
npenaTcTBus. M3penne BbINONHEHO B OCHOBHOM W3
3aKaNeHHOro CTekna U HepPXaBelowen CTanm U MOXET
Nerko BnucaThbes B N060e OKPYXEHNE.

Transpalock 900 - 3TO TPEXCTBOPYATLIN TYPHUKET C
KapKacoMm 13 HEPXABEIOLLWX CTaNbHbIX TPYD Unm ¢ naHe-
b0 U3 M30rHYTOr0 3aKaNeHHOro cTekna, obecneymsarn-
WA HaLEexXHOe orpaxpaeHve. bespamHble CTBOPKM K3
3aKaNeHHOro CTekNia YCTAaHaBAMBAIOTCA Ha LEHTpasib-
HOM cTonbe, B KOTOPOM «CrpsiTaHbl» MEXaHW3Mbl Npu-
BOZa, ynpaB/eHus 1 61ok1poBKX. BpalleHne TypHuKeTa
Transpalock 900 o6ecneunBaeT NOIHOCTbIO aBTOMATU3M-
POBaHHbI KOHTPObL AOCTYNA B 060MX HANPaBNEHUSIX 4NN
O[IHOTO YenoBeka 3a ofuH 060poT. Kapkac u3 Hepxaselo-
LUMX CTaNbHbIX TPYO NPEnsiTCTBYET HECAHKLMOHMPOBAH-
HOMY NPOX0Ay Ntofiei B 06paTHOM HanpaBieHUN.

Winglock 900, 500, 300, 42 - ogHOCTBOpPYaTbIE KanT-
K1 B Pa3NINYHBIX UCMONHEHNSX. DTO 3NEraHTHbIE PELIEHUS
npo6nembl 06eCNEYEHNS KOHTPONS LOCTYNA B MOMELLEHMS.
Winglock cocTouT n3 0gHOM ABEPHOI CTBOPKMU, BbINOHEH-
HOM M3 3aKaNeHHOrO CTEKNa MM HepXaBelowen CTanu,
U CTOliKKM; 3TOT Oapbep o4YeHb 3GEKTVBHO MCMOb3YeT
MMEIOLLLEECS NPOCTPAHCTBO. [u3aiiH n3aenvs u3 crtekna u
HEPXaBeloLLEe CTanu BMUCLIBAETCS B I0O0E OKPYXEHME,
HE C03[1aBasi HABA3YMBOrO BNEYATNEHUS NPENSTCTBUS.

Mo ousanHy Winglock noaxoanmT K TYPHUKETY
Transpalock 900 v o6ecneynBaeT yaoO6HbI Npoxoa, Ans
VHBANUIHBIX KONICOK, NINLL, C KPYNHOrabapuTHLIMM BeLLa-
My, Baraxom unu Tenexkamu. B atom kadectse Winglock
TaKXe MOXET CITYXUTb XOPOLUMM [OMONHEHNEM K TYPHU-
ketam Trilock nnn Speedlane npon3BoacTBa KOMNAHWN
Boon Edam ans o6ecneueHns 60koBOro npoxoaa.

Twinglock 900, 300 - aByxcTBOpyaTble KanuTKu.
MpenmyLLeCTBOM TaKoW KOHCTPYKUMW siBnsieTcs Gonee
BbICOKas CKOpPOCTb cpabatbiBaHusi, Gnaropaps CTBOp-
KaM MEeHbLLEro pasmepa, no CPaBHEHWIO C TYPHUKETOM
Winglock. Kpome Toro, B pamy 13 HepXaBeloLLei cTamm
BCTPOEHO HECKOMbKO AATYMKOB, KOTOPLIE PEarvpyloT Ha
NPOXOASALLMX UM CTOSLLMX PALOM NIOAENA. 3TO 3HAYNT, 4TO
[aHHOE YCTPOWCTBO MAEANbHO NOAXOAUT AAS NCMONb30-

BxogHble cuctembl U3roTaBNMBalOTCA TakK, YTOObI
COOTBETCTBOBaTb CaMbiM Pa3HOO6pPa3HbIM TUNam

cdracapgoB 3gaHMA UNKN JOMONHATbL UX

Trilock 900, 75, 60, 50 - TypHuKeT-TpUnNoA4. 370
9hdeKTMBHOE CPEACTBO KOHTPOAS A0CTyna oAen.
TypHMKETBI OTNMYAIOTCA HALEXHBIM MEXaHW3MOM,
MPOYHOW KOHCTPYKLUMEN U CTUAbHBIM AU3ANHOM.
Brnaropaps npusnekatensHoMy BHelHemy Bugy Trilock
MOXHO YCTaHaBMBaTb B BECTNOI0NAX ODUCHBIX LIEHTPOB,
NpPaBUTENbCTBEHHBIX U (QUHAHCOBLIX YYPEXIEHWN, B
My3€esiX 1 NaCCaXMPCKMX TEPMUHANax.

Monb3oBaTtenu, kak Npasuno, aBTOPUSYIOTCS C NOMO-
W0 CMCTEMbI KOHTPONS JOCTYNa, Hampumep, B Buae
YCTPOMCTBA CHMTbIBAHWS KapT. Bo3moxHa 1 yCcTaHOBKa
BHELLHEro py4Horo 6:10KMPOBOYHOr0 YCTPOICTBA, Hanpw-
Mep Ha CToilke agmuHucTpatopa. Mocne aBTopu3aumm
MexaHn3M pa3baokMpyeTcs, POTOP NOBOPAYMBAETCS Ha
120°, o6ecneynBasi Npoxo[ 04HOro yenoseka. [ns obec-
nevyeHns JOCTyna NN B Kpecnax-kataakax um ¢ rpo-
MO3AKUMU NpeaMeTamm 1 6araxom MOXHO YCTaHOBMUTh
6okoByto kanutky Winglock.

TypxukeT Trilock 06ecneyvBaeT KOHTPOSb B OLHOM UK
cpasy B [ABYyX HanpaBneHusx. B niobom HanpaeneHum
BO3MOXHbI CIEAYIOLLME PEXMMbI SKCTTyaTaLMu:

+ cBOOOAHbIV 4OCTYN;

+ BOCTYM NOCTOSIHHO 3a0N10KMPOBaH MEXAHNYECKH;

+ [OCTYN PErynnpyeTcs aneKTPOHHbIM 06pa3omM.

TypHukeT Trilock nocTaBngeTcs ¢ XECTKUMU Uan
cknagHelMu nonactamu. MmeeTtcs ABa BapuaHTa cpa-
6aTblBaHNS B Ype3BbLIYAHONM cuTyauumn: 6a0KMpoBaHUe
n oTknmoyeHne. Mogenu, KOTOpble B Y4PE3BbIHANHOW
CUTYyaLMK UAW NPU OTKIIIOYEHUM 3NEKTPO3HepPrun 6no-
KupytoTcs, npogonxaloT obecneumsaTb 6€30MacHOCTb
OXpaHaemon Tepputopun. KOHCTpyKUuMen mopenen,
KOTOPble B TakuMX CUTyauusax OTKIIOHAKTCS, npeny-
CMOTPEHO CBOBOHOE BpaLLEeHUE poTopa Unn cknagbi-
BaHMe ero NnonacTteil B 3aBUCUMOCTY OT BbiIBPaHHOIO
MexaHu3ma.

NCTOPUA PA3BUTUA

OMCTPUBLIOTOPCKYIO CETb, B KOTOPYIO BXOAST:
* counuanel B 14 cTpaHax;

®upma G. Boon 6bina ocHoBaHa B 1873 rofy Kak MnoTHMLKas MacTepckas

B AmcTepaame, B 1970 rogy cemenHoe npegnpustme 6110 NepeBefeHo n3
AmcTeppgama B 3gam, 1 dmpma nony4usa HoBoe Ha3eaHue — Boon Edam.
MepBbI 3aKa3 Ha BpaLljawLLyocs ABepb KomnaHusa Boon Edam BeinonHuna
6onee 100 net Ha3ag. Pa3BuTue Wno o4eHb 6bICTPO, 1 Tenepb Boon

Edam — npu3HaHHbIN nuaep MexayHapoaHOro pbiHKa peBOSIbBEPHbIX
(kapycenbHbix) aBeper. Ho onanasoH Halleln feaTenbHOCTM ropasfo Lmvpe.
CeropHsi OCHOBHbIe HarnpasfieHVs paboTbl HALLEN KOMMaHUM — 3TO ABEPHbIE
CUCTEMBI, CUCTEMBI KOHTPONSA [OCTYNA, a Takxke 06CnyXnBaHue ABepeil.

B nocnepHue pecatunetna XX Beka Mbl CO30aNM MeXAyHapOaHYo

* NPON3BOACTBEHHbIE NpeanpusaTusa B Kutae, Hugepnangax v CLUA;
) * aBTOPU30BaHHbIE AMCTPMObLIOTOPLI 6onee Yem B 40 cTpaHax.
HocTu. Twinglock npurogeH ans opraHvsaumm npoxona B siHBape 2004 roga KommnaHusi nosyHmna npaso HasbiBaTbCst KOpPosieBCKoi
VHBaNWUAO0B U (MnK) nuu, ¢ Garaxom unm Tenexkamu. — Royal Boon Edam. 3tow Harpapoi 6binn oTmedeHbl 130-a rogoBLyuHa

Twinglock MOXeT MCMONb30BATLCS AN KOHTPOMS KOMMaHu 1 cTorneTve NPoM3BOACTBA BPALLAILUMXCS nsepei. imes 6onee
[0CTYMNA B TAKMX MECTAX, KaK OUCHBIE 30aHNS, BUTHEC- 4YeM CTONETHUI ONbIT Pa6oThl M JOBOJBHBIX Pe3yNbTataMu Hallero Tpyaa

N 3aKa34/KOB BO BCEM MMPE, Mbl AOKa3anu, Y4TO Halla KOMMNaHUs — 3TO

LEHTPBI, My1aBaTeNbHble 6aCCeiHbl, NPaBUTENbCTBEHHbIE COMMUAHBIN 1 HAMIEXHbI NAPTHEP B TEXHONMOMUM BXOLHBLIX CUCTEM.
3[,aHn9, pa3BiekaTesbHbIe ¥ UrOPHbIE 3aBeJeHNs U T.4.

+ Speedlane H: Bbicokvne cTBOpKM 06ECNEYMBAIOT  WIMPOKUM A1 00ecnedeHns 4oCTyna UHBAIUA0B B KPec- BaHWS B CUTyauusix, TpebyIoLLmX NoBbILLEHHON Ge3onac-
60onee BbICOKWIA ypOBEHL BE30NACHOCTMW. nax-katankax uam Jiofgen ¢ Tenexkamm Uam Konsackamu.

+ Speedlane L: yoivHEHHbI TYpHUKET OCHAWaeTcs  TypHUKETb MOXHO WMCMOAb30BaTbh AJIS MOOYEPEaHOro
DONONHNTENbHBIMU GOTO3NIEMEHTaMU AN YCUNeHUs  npoxoja ioaei B obowx HanpaeneHusix. bnaropaps
KOHTPONIS M ONTUMM3aLMK NOTOKA 0AEN (Takas Mofenb  BbICTPOAENCTBYIOWMM pacnaliHbIM CTBOPKaM, KOTOPbIE
HeobxoomMma Ang QYHKLUWOHWPOBAHUS B MOCTOSHHO — MOTYT OTKPbIBATbCS B NtOBYI0 CTOPOHY, koMb OPT 1 6e30-

OTKPLITOM pexume). MacHOCTb rapaHTUPYIOTCS.
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Bce TYpPHUKETbl — 3TO BbICOKOHaAEXHble
N 3KOHOMMWYHbIE MOAENN C TOYKU 3PEHUs
MCMOoJIb3yeMOoro NpocTpaHCTBa

Tam6yp-nto3 Circlelock
C CUCTEMOW KOHTPOnS
noctyna StereoVision n
CKaHepoMm ceTyaTKu rnas

Bce mogenu TypHukeToB Trilock — 3T0 BbICOKOHAAEXHbIE
1 3KOHOMMYHbIE C TOYKM 3PEHMS UCTMOJb3YEMOr0 NPOCTPaH-
cTBa GapbepHble yCTpoiicTBa. OHM KOMMAKTHbI, HO B TO Xe
BPEMS$ B HUX JOCTATO4HO MECTa A1 Pa3MELLEHNS CUCTEMBI
KOHTPONS AOCTYNA, ANCTIES, CHETYMKA UIIN XETOHONPUEM-
HuKa. TypHukeTsl Trilock nerko yctaHasmMBaloTcs NPsiMo Ha
rOTOBbIV MO, HA CTEHY ¥ AAXe HA BPEMEHHBIE NEPEHOCHbIE
nonbl. TypHukeTsl Trilock naeansHo noaxoaaT Ans ycTaHoB-
KW Ha CTa[MOHax v B CMOPTUBHbLIX KOMINEKCax, B napkax
OTObIXa W Pa3BNIeYEHNIA, B TOProBbIX LIEHTPaX, Ha 06bekTax
TpaHcnopTa ans cbopa nnatbl 3a NPoe3n Ui B BeCTMOI0-
NFX 34aHUM 019 KOHTPOIS JOCTYNa NOCETUTENEN.

Turnlock 500, 300, 200, 150, 100 - Tpex- 1 YeThI-
pexcTBopyaTble TYPHUKETHI A4J1s paboThl B CUCTEME OXpa-
Hbl 06bekTa No NEPUMETPY C TPyBYaTLIMU, CMIOLIHBIMM
UM NPO3PaYHbIMK M30rHYTHIMU OOKOBLIMI CTEHKaMK 1
Tpy6uaTLIM UM NAACTUHYATEIM POTOPOM U3 MeTasa unu
B NPO3Pa4YHOM WCMOJSHEHUW. B BapuaHTax c OOHUM Wiu
[BYMS1 MPOX04aMW.

TypHukeTol Turnlock n3rotaBnvMBaloTCca M3 pasnuy-
HbIX MaTepuanoB B 3aBUCMMOCTM OT MpefHa3HaYeHs.
Ba30BbIfi OUMHKOBaHHbIA TYpHUKET Turnlock B OCHOBHOM
npegHas3HayYeH AJis yCTaHOBKM BHE NOMeELLEeHIA. BapuaHT,
MOJIHOCTLIO W3rOTOBJIEHHBIN U3 HEPXABEIOLWEN CTanu,
MOXHO WCMNO0Jb30BaTh Kak B MOMELLEHWN, TaK W Ha yuLe.
BapuaHT 13 Hepxaselowen ctanu C LONOSHUTENbHLIM
rasbBaHOMOKPLITUEM MAEANBHO NOAXOAMUT A1 YCTaHOBKM
BHE NOMELLEHWNI B BbICOKOKOPPO3NOHHbIX YCIIOBUSIX.

TypHukeTbl Turnlock naganbHO NOAXOAAT 419 YCTAHOBKM
B MECTax MacCOBOro CKOMJEHMs NIOAEN, Hanpumep B
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CMOPTMBHBIX KOMM/IEKCAX, 3aKPbITbIX NAPKMHIAX, Napkax
OTAbIXa M Pa3BAeYEHMiA, 0DUCHBIX LEHTPax. Bo3moxHo
OCHalleHne TypHukeTa OOKOBOI KanWTKOW, koTopas
cneumanbHO M3roTaBiMBAETCA ANS WCNOMb30BaHWS C
MOJIHOPOCTOBbIMKM TypHMKeTamu Turnlock, anga poctyna
MHBaNMAOB B KOASICKAX, NOCETUTENEN C BENOCUNELAMU
UM TENeXKaMu.

Tourlock - peBonbBepHas ABEPb C KOHTPONEM LOCTY-
na o6ecrneyvnBaeT NPONycK HEMPEPLIBHOrO MOTOKA Nitoaei
C MpaBOM [OCTyMa, NPefoTBpaLLas NPOHVKHOBEHUE TEX,
KOMY OH 3anpeLLeH. B KOHCTPpyKLy ABEPW NPesyCMOTPEHA
BO3MOXHOCTb MHTErPUPOBaHMS NtoBbLIX CUCTEM aBTOpK3a-
LL1K, B TOM YMCNE YCTPOWCTB CHMTLIBAHUS KapT 1 BUOMETpU-
yeckmx cuctem. Bnarogaps Habopy CNOXHbLIX M COBPEMEH-
HbIX cucTeM aBepb Tourlock 06ecrneynBaeT BbICOYAMLLINIA
ypOBeHb 6E30MaCHOCTM HA BXOZE B BalLie 3AaHME.

[sepb Tourlock nocTaBnSeTcs B TPEXCTBOPHATOM U YEThI-
pexcTopyaTom BapuaHTax. [igeps Tourlock 180+90 - 310
MONMHOCTbIO aBTOMATU3MPOBAHHAS YETHIPEXCTBOPYATAS KAPY-
cenbHas ABepb, KoTopasi 0BecneyrBaeT NponycK N0Aein B
o6omx Hanpasnenusix. [gepb Tourlock 120 - TpexcTBOp-
YaTblii BAPUAHT — UMEETCS B PY4HOM 11 aBTOMATU3MPOBAHHOM
BapuaHTax n 0b6ecrne4nBaeT KOMPOPTHOE MCMONb30BaHME
NPV ABUXEHUM B OBHOM HanpasneHun. CeHcopHasg cuctema
StereoVision ns paboTbl B 04HOM UK ABYX HanpaBieHu-
§IX MO3BONSIET BbISBNATL MOMbITKA MPOHUKHOBEHWS ABYX U
6oree NnLL B OIHOM CErMeHTe iBepu. Briaroiaps CnoxHoii n
COBPEMEHHOI TEXHONOMMM TPEXMEPHOTO BUAEOM306paxe-
HUsi 06ecneunBaeTcs BbICOYaLLMIA YPOBEHb 6e30MmacHo-
ctn. Cnctema aByxdOKYCHBIX KamMep BCTPOEHA B MOTONOK,
Mo3TOMY NepPeAenbIBaThL Mo He TpebyeTcs.

Circlelock - 310 kabuHa uMnMHApPUYeckoir GopMbl C
nooyepenHbIM cpabaTtbiBaHMEM CTBOPOK, KOTOpast 3alum-
LaeT Bale OXPaHSIEMOE MOMELLEHME OT HECAHKLMOHU-
POBaHHOrO JocTyna. [insg BbIIBAEHMS NpOX0Aa ABYX U
6onee nuL, Mo OLHOMY MpoOMycky u Ans obecneyeHns

MaKCUMasbHOrO YPOBHsi 6e30MacHOCTY Ha BalleM BXOAe
npeaycMOTPEHO HECKOJIbKO CUCTEM KOHTPOSIS.

Y1o6bl COOTBETCTBOBATL ApXWTEKTYpE 3haHus, kabuHa
Circlelock MOXeT ObITb U3rOTOBJIEHA MO VHAVBMLYABHOMY
3akagy. Circlelock cocTounT 13 ABYX M3OTHYTbIX Pa3aBuX-
HbIX [BEpen, KOTOpble NOCNefoBaTebHO OTKPbLIBAIOTCH,
co3paBas LWo30Boli nepexod. Kabuna Circlelock o6ecne-
YMBAET MOOYEPESHbIA BXOA U BbIXOL noceTuTenein. Hawm
asepu Circlelock MOXHO BCTPETUTL B MECTaXx, FAe BbICOKUIA
YPOBEHb 3alMThl HEOGXOAMMO COBMECTUTb C MPOCTOI 1
6bicTpoit paboToii. C ncrnonb3osaruem Circlelock koHTponb
CO CTOPOHbI TPETBUX NINLL, TAKMX KaK COTPYLHUKM OXPaHbl,
6onbLue He TpebyeTcsi. Bbl 4acTO MOXETE BCTPETUTH HALL
apepu Circlelock B npaBUTENbCTBEHHBIX 3aaHMsX, OaHKax,
asponopTax u B oucax Kopropamin.

[Bepb Circlelock umeeT Heckonbko cuctem Gesonac-
HOCTM AN NPOBEPKM NOMb30BaTeNs, Nnosy4mBLLEro foC-
TYN K ABEPHOI1 kKabuHe:

« StereoVision;

* CUCTEMA B3BELLMBAHUS;

* OBYX30HHbI KOHTAKTHbI KOBPYK U CUCTEMBI IATUMKOB;

* OOHO30HHbIA KOHTAKTHBINA KOBPWK.

YEM Mbl MOXXEM MOMOYb?

Mol 3HaeM mup, B KOTOPOM Bbl XuBeTe. bnaropaps
6oniee 4eM CTONETHEMY OMbITY paboThl Mbl 3HAEM, YTO
BMECTE MOXEM pPeLunTb Nodyio 3aady No opraHu3aLmmn
KOHTPOJIS A0CTYNA — He TOJbKO Ceiyac, Ho 1 B ByayLiem.
He BaxHO, B Kako CTpaHe Haxo4MTCS BaLla KOMMNaHUs —
COTpyaHuKM Boon Edam HaiayT peluenus, no3eonsioLme
YOOBNETBOPUTb N0ObLIE NOTPEBHOCTU 3aKa34NKOB. HTOObI
y3HaTb, kak komnaHua Boon Edam moxeT nomoyb Bam B
peLueHny Balumx npobnem, obpallaiTech K Ham.

He3aBnCMMO OT TOro, BXOAWTE /i Bbl B @3PONOPT U
B 60nbHULY, B 6aHK B CupHee win B TOPTOBbIA LEHTP B
Anabame, BeCbMa BEPOSITHO, 4TO HA BXO[E BaM BCTPETUT-

CS 0HO 13 Hawwx n3aenuii. Komnaxus Boon Edam sBng-
€TCs BEAyLLMM MUPOBbLIM NPOW3BOANTENEM KApYCEeNbHbIX
[IBEPEI N OCHOBHBIM pa3paboTyMKoM Ha pbiHke obecne-
YeHus 6e30NacHOCTM JocTyna. Pa3BuTveM Halleit KoMm-
naHuM 1 BEAYLLMM MONIOXEHUEM HA PbIHKE Mbl 06513aHbl
rnaBHbIM 00pPa3oM KayecTBy, MOTKBALLMM, TBOPYECTBY,
3HEPrUM U YCUIIMSIM BCEX HALUMX COTPYIHUKOB, 0BCYXN-
BAIOLLLMX 3aKa34MKOB BO BCEM MMpPE.

Halua koMnaHus HenpepbIBHO BKNIAbIBAET CPeACTBA HE
TOJbKO B COBEPLLEHCTBOBAHME NPOLLECCOB 1 MPOAYKLMK,
HO W B MOBbILLIEHWE KBANMPUKALMM CBOUX COTPYOHUKOB.
Mbl npeanaraem HawyMm COTPYOHVKAM MePCneKTUBHYI0
paboTy, Ha KOTOPOI OHWU MOTYT B MOJIHOW Mepe NPOsBUTbL
TaNaHTbl M Pa3BUTb CBOM CMOCOOHOCTY.

CoTpyaHukamu koHUepHa Boon Edam aensaiotca 6onee
700 yenoBek B pa3nunyHbIX CTpaHax mupa. He Tonbko B
ronosHom ocuce Edam, Ho 1 B apyrux ropofax u crTpa-
Hax; MEHEeLXepbl U CTaxepbl, MYXYMHbl U XEHLLWHDI,
MONOLEXb U NIOAY C BONBLUMM XU3HEHHBIM OMbITOM, TEX-
HUYeCKMin NepcoHan 1 oucHele paboTHUKK. BmecTe Mbl
- ofiHa 6onbLuas, HO LeneycTpemseHHas KoMaHaa.

MockonbKy Halla KOMMaHWUs HeNPepbIBHO Pa3BUBaETCH,
Mbl MOCTOSIHHO WLLEM JII0LEN, XeNnalLmx cTaTb COTPyA-
HUKaMK Hallen opraHu3auum, B TOM yucne 1 B Poccun.

MbI nocTaBnsieM LUIMPOKUIA CNEKTP UHHOBALMOHHbIX,
BbICOKOKAQYE€CTBEHHbIX pelleHUin AN BXOAHbIX
rpynn U okasbiBaeM conyTtcteyowue ycnyru. Mbi
CTPEMUMCSl COOTBETCTBOBaTb TPEOOBAHUAM HaLLIMX
3aKa34MKOB BO BCEM, YTO KacaeTca aPpPpeKTUBHOCTH,
3KOHOMUYHOCTU, Oe3onacHoCTM U acTeTuku. Bo
BCEM MUpe.

Fopbl paboThl, HAaNpPaBJIeHHOI HA YA0BNETBOPEeHUe
caMbix pa3Ho0Opa3HbiXx TpeOoBaHuWii, NO3BONSAIOT
HaMm coyeTaTb CBOM OMbIT C Bawum npodeccuoHa-
nmamMom, obecneynBas UMEHHO TO peLueHue, KOTo-
poe Bbl Uwete. M

PoTOpHbIN TypHUKET
Transpalock 900
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JOJITOBEYHOCTW

KnioyeBbiMM NapameTpaMmm Npyu NPOEKTUPOBaHUMN BHELUHUX chacafoB 3gaHUN ABNSAIOTCS

3CTeTUKa, JOJITOBEYHOCTb U dHeproc6epexeHune, a NO3TOMY CUCTEMbI HapyXXHOW

nsonsauumn n otaenku (CHNO) npepcTaBnaoT cCO60M OTMYHOE peLlueHue Q1A BbICOTHbIX

3aaHun. MNMepen TeM Kak NnpeacTaBUTb CUCTEMY HapY>XXHOW OGJIULIOBKN CO BCTPOEHHbIM
ApeHaxxom (PUCCS), koTopas 6bina paspaboraHa B KaHage komnaHuen «[ioPOK

AndpancuHr UHTepHawHn JinumuTten», NO3BOJIbTe HaYaTb ¢ onucaHusa n ucropmm CHUO.

Tomany Tower Ha
ocTpoBe Xokkango,
AnoHua

CUCTEMbI HAPY)XHOW U30N9LUN
U OTOEJIKHK

CucTeMbl HapyXHON M30ASUMKM U OTAENKM NpeacTaB-
NS0T coO0 NPOAYKLMIO AN 0GNNLOBKU HAPYXKHBIX CTEH.
31 06/MLOBOYHBIE CUCTEMBI OOBEAMHAIOT U30NALUMIO C
HapPYXHOW LUTYKaTypKON B KAYeCTBE MOKPLITUS, OfHAKO
CHWO oTnunyatotes oT WTyKaTypKM MO MHOTM MOMEHTaM.
3anareHToBaHHble CHNO 3aBUCAT OT COCTABNAIOLLMX KOM-
MOHEHTOB, KOTOPbIE B3aMMOLENCTBYIOT M paboTaloT Kak
ellnHas cnoxHas cuctema. Cnenyet 0co60 OTMETUTb, YTO
TepmuH CHIO BktoyaeT B ceds cnoso «cuctembl». CHAO
BK/IOYAET B CeOS 3anaTeHTOBAaHHLIE COCTAaBHbLIE KOMMO-
HEHTbI, KOTOPLIE BblNM pa3paboTaHbl U MPOLLIN MPOBEPKY
Ha COBMECTMMOCTb, COOTBETCTBYIOLLME KOHKPETHBLIM TPE-
60BaHNsM, NPeabsiBNSEMbIM K BHELHEN 060nouke 3aa-
Hus. Takas cUCTeMa SBNISIETCS YHUKANbLHON B CPABHEHWN
€O MHOTUMWU APYrMM 06/IMLOBOYHBIMI MaTepuanamu.

CHMO BkiouaeT B cebsi CnefytoLme KOMNOHEHTI:

1) N3019UMOHHAs NaHenNb, KOTOPas yCTaHABAMBAETCA C
MOMOLLbIO KNESt UAW KPENUTCS MEXAHNYECKMU;
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2) aKkpunoBas rPyHTOBKA C YCUNIEHWEM (LLENO4ECTOM-
KOe CTEKNO0BOMOKHO WM CTEKNOCETKA C HAHECEHHbIM
MOKPLITUEM), KOTOPbLIE KPEMSTCS K M30MSLMU CROsiMU
BMECTE C aHKEPOBKOI CETKM;

3) oTAenka NOBEPXHOCTK, BKIOYAKOLLAS AONOSHUTENb-
HYIO TPYHTOBKY, KOTOpas HaHOCWUTCS Ha MEPBbIA CROW
LITYKATYPKK;

4) nponutkn ons o6paboTkM COeAMHEHUN, OpeHax,
BCMNOMOraTesibHble MPUHAANEXHOCTU, NPOKAALKM 1
YNAOTHUTENN MOTYT Take COCTaBASTb YaCTb CUCTEMBI.

Heobxognmo otmetutb, 4To CHWO He BKkoyaloT B
cebsl KOMMOHEHTLI, BXOASLLME B COCTAB NOBEPXHOCTY, Ha
KOTOPYIO YCTaHaBIMBAETCS HapyxHas 06nuuoBka. Tem
HE MEeHee [laHHas NMOBEPXHOCTb [0MXHa ObiTb COBMEC-
Tma co CHMO, monxHbiM 06pa3om CrpoekTMpoBaHa u
ycTaHoBNeHa Tak, 4to0Obl ucnons3osarne CHMO gasano
nonoxmTensHbin pedynstar. CHMO yacTto yctaHaemm-
BAIOTCS HA MOBEPXHOCTSX, HA KOTOPbIX €CTb 3almTa oT
BNlary, NPOHUKHOBEHWS BO34yXa U/vnu ucnapexns. Buapl
3awWwuThl, KOTopble coBmecTumMbl co CHUO, npegocTtasng-
I0TCS1 NPOU3BOANTENSMMU.

CHWMO Havann passuBath B EBpone, koraa o6biyHas
LITYKaTypka HaHOCUNacb NoBepx m3onauun. PassuTtne
NONMMEPHOW XMUMUM B NMOCNEBOEHHON EBpone npmeeno
K pa3paboTke NEHONNACTMACCOBOW M30MSILMUM 1 COBpE-
MEHHBIM CUHTETUYECKUM MOKPBITUSIM, KOTOPbIE Mpea-
CTaBnsNM COBOIN «TOHKWIA CNOI» BMECTO OBBINHOM LITY-
katypku. Bnepsbie CHAO 6binv nprmeHeHsl B CeBEpPHOI
Awmepuke B Hauane 1970-x rofos, 1 B HACTOSLLMA MOMEHT
OHW COCTaBASIOT 3HAYUTENbHYIO [OM0 Ha pbiHKE 06NK-
LLOBOYHbIX paboT. CHNO MoryT kak NpUMEHSITLCS Ha
CTPOWTENBHOM NaoLazke, Tak n cobmpaTbes B NaHensx
Ha 3aBOAE-MN3rOTOBUTENE 1 3aTEM KPENUTLCS K 34aHMIO.

CyLiecTByeT AnanasoH TOMLLMH MAEHKK, @ TAKXE KO3b-
ULMEHTb COOTHOLLEHWS LEMEHTA M NOIMMEPA, KOTOPbIE
1cnonb3ylTcs nponssogutensmu. MNpownas knaccmobu-
Kauus no napameTpam TOALWMHbBI MAEHKU WU CTENEHU
nonumepusaumy 6onblle He SBASETCS NPaKTUYHON UK
nonesHoit, oHa yctapena. bonee nHTepecHa cuctemaTm-
3aums no cnoco6Hoct CHNAO cootBeTcTBOBaTHL TPEDO-

Tekct JOJNTOPEC YPCUHW, Buue-npe3nageHT kKomnanum «JwPOK 3ndaincuHr WHTepHIWHA Jiumuten»

BAHUSM CTPOMTENbHBIX HOPM B OTHOLUEHWUU MPOTUBOMO-
XapHOI 6e30MacHOCTU, KOHTPONS BOAOMPOHNLAEMOCTH
JINBHEBbIX BOZ, U yAAPONPOYHOCTY.

HekoTopbiMu 13 npenmyliects CHNO aensioTcs:

1. HenpepbiBHOCTbL TennosawmTtHoro cnos. CHNO
MOXeT 06ECneYNTb HENPEPLIBHOCTL CNOS M30NSLUN 4NN
BHELLHEN 06/IMLOBKM 31aHNS. ITO MOXET ObITb MPUMEHEHO
AN TOro, 4toObl 3aWMTUTL 3[aHWE W MPELOXPaHUTb
CTEHOBble KOHCTPYKLMM OT TEMMEPATYPHBIX NEpenagos,
KOTOpble CNOCOBCTBYIOT HEXenaTeNbHbIM TEMI0BbLIM
pacLuMpeHunsm, a Takxe 3aLmMTUTb OT BO3AENCTBNS BAaru
OT CKOMNEHWS KOHAEHcaTa. HenmpepbiBHbIA TENNOBOM
Gapbep NoMoraet n3bexatb yTeuku Tenna u Ucrnonbayer
NPeMMyLLECTBA TEMIOBON MacChl (COXpaHEHMs Tenna).
970 NO3BONSET yNy4ylWUTb 3HeprocOHepexeHne u
CnocobCTBYET 3KOHOMUM KaK MpW HayasbHOM, Tak W
npy NOCNeayIoWeM UCNONb30BaHUWN OTOMUTENBHOTO U
oxnaxzaioLlero 06opyLoBaHus 34aHus.

2. OGneryeHHoCTb KOHCTPYyKuuu. CHANO obGnapaet
06N1eryeHHol (CTaTUYEeCKOit) Harpy3Kko B CpaBHEHWN C
KaMEHHOW MK KMPNUYHON 06I1L0BKOA. DTO NO3BONSET
CHU3WNTb 3aTpaTbl HA CTPOMTENbCTBO, B 4aCTHOCTU
BbICOTHbIX 3[aHWIA, & TakXe CYLIECTBEHHO COKpaTuTb
CTOMMOCTb MPOEKTa Npu pacyeTe CencMmyeckux
Harpy3ok.

3. BopoHenpoHuuaemocTtb. [JonxHbIM 00pa3om
YCTQHOBNEHHBIE U MOAAEPXKMBAIOLLMNECSH B TEXHUYECKOM
coctosH CHWO o6napatoT XOpoLuei BOJOHENPOHM-
LLaemMOCTbIO BO BPEMS LOXIEN.

4. TuoKocTb. B cpaBHeHWUM C XECTKMMW CUCTEMAMMU
HapyxHol obwwueknm MHorne CHWO sBnsioTcs oTHOCHK-
TEeNbHO rMBKMMKM 1 Nyyle npucnocobneHsl kK npornbam
WM NepeMeLLeHnsSM NOBEPXHOCTH, He AaBas Npu 3TOM
TPELLMH.

5. BHewHuit Bua. lNpegnaraetca WMPOKMiA guana-
30H OTZENOYHbIX PacLBeTok U TekcTyp. MHoroo6pasve
BO3MOXHOCTEN B OTAENKE NOBEPXHOCTEN nerko BOMo-
LAETCs B MHAMBMAYabHbIE U MHTEPECHble dacanbl. 6.
PeMoHTONPUrogHOCTb. TOYEYHbIE MOBPEXAEHNUS UK
aedextbl B CHNO nerko pemoHTupytoTcs. BHewHuin Bug,
006bI4HO MOXET ObITb BOCCTAHOBJEH UM OBGHOBIEH C MOMO-
LLbIO MOBTOPHOrO HAHECEHNS OTAENKU UAW NMOKPACKM.

7. Ucnonb3oBaHme npu KanuTanbHOM PEMOHTE.
NerkosecHble CHWO moryT yctaHaBAnBaTbCs MOBEPX
YXe CYLLEeCTBYIOLWMX OOANLOBOYHBIX CUCTEM C MWUHU-
MasibHbIM YNpoYHeHVeM unu 6e3 Hero. Vx npumeHsioT
[LNK TOrO0, YTOObI:

* YNYYLWKUTb aPXUTEKTYPHBINA BHELHUI BN,

* U3MEHWUTb TEMNOBbIE XapaKkTEPUCTUKW C LENbIO
YNYYLIEHUS SHEPrOCOEPEXEHNS;

* YCTPaHUTL Npo6iemMbl BOAONPOHULLAEMOCTLIO;

* YAYYLWNTb NPOTUBOAENCTBIE KOHAEHCATY UN NPOHN-
KaloLLEen BHYTPb BRare;

* 3aLUMTUTB KapKac 3aHus v 06AMLOBKY OT NOPYK.

OUSAIAH HAPYXXHOM OBJTULLOBKU

B [0nosiHeHne K BO3MOXHOCTU npegnaraTtb pa3inyHblie
d)OprI M BMAbl OTAENIOK MPOEKTUPOBLLNK OO0JIKEH
NPUHMMATb BO BHUMAHNE TEXHNYECKUE XaPaKTEPUCTUKN
CHWO wn BbiBupaTb cucTemsl, kKoTopble obnapawT

KayecTBamu, COOTBETCTBYIOLLMI TPEBOBAHUSM NPOEKTa.
Takoih aHanuM3 BKJOYaeT: Noxapob6e3onacHOCTb,
TEPMOCTOWNKOCTb, BOAOCTOMKOCTb BO BpPeMS OOXAEN,
KOHTPONb BO3[yXa W Blarn BHyTPW, YAAPOMPOYHOCTb, a
TakXe Apyrue acnekTbl 4ONrOBEYHOCTH.

PaspaboTka 06numuoBkM TpebyeT ypaBHOBeLIMBAHMS
3KCNyaTaLMOHHbIX Ka4eCTB U AONTOBEYHOCTU C UMEID-
LMMUCS B PACNOPSKEHUN pecypcamu (GuHaHChI, pabo-
yas cuna, MaTepuansl, CPOKM, BONPOChHI NOCNeL0BaTe lb-
HOCTV CTPOUTENbHLIX paboT 1 T.4.). s 3T0ro Heob6xoau-
MO NPUHMMATbL BO BHAMaHWE CNeayioLmne 3mMeHsioLwme-
Csl napameTpbl:

1) pasmelweHne 3paHUs (MECTOHAXOXIEHUE,
OpMeHTaumna Ha MEeCTHOCTM, BbICOTa, TeppuUTOpus,
NeaTenbHOCTb B HENOCPEACTBEHHOW 6M30CTN);

BbicoTHOe 3aaHue
Symphony Square,
TopoHTO
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1. CTteHa 13 6eTOHHbIX
6nokos* (Concrete
block wall)

2. [lekopaTtvBHas Haknagka
BEpXHero 6pyca OKOHHOWM
kopo6ku (Window Header
Moulding)

3. NCPM CHNO noeepx
CTeHbl 3 6ETOHHbIX 6/10KOB
( PUCC EIFS over concrete
block wall)

4. MepexogHas nneHka,
3aBepHyTas B HEOTAENaHHbIN
OKOHHbI NpoeM (Transition
membrane wrapped into win-
dow rough opening)

5. MopaepxusaroLuin
CTEePXeHb W YMNoTHUTENb
(Backer rod and sealant
(sealant) 6. BepxHuit oTnve
(Head flashing)

(*maTepuan npegocTtaenseTcs Apyrumn npomssogutenamm) (*by others)

2) Knumart (LoXAb C NopbiBamy BETPA, COJIHEYHOE
n3ny4yeHue, TemnepaTtypa OKpyXaiowehn cpenbl K
OTHOCWTENbHASA BAAXHOCTb);

3) TMn 3paHua (Temnepatypa M OTHOCUTENbHas
BNAXHOCTb BHYTPW 3[,aHUS, TUMN €r0 Ha3HaYeHNs);

4) apxUTeKTypHble XapakKTEepUCTUKU 3[aHuUS,
Takue Kak BbiCOTA, KOJMYECTBO HWL U BLICTYMOB W T.A.
(NnopBepPXEHHOCTb BO3AEWCTBUIO JOXAS, OMACHOCTb B
OTHOLLEHUM K [ieTaNIM CThIKOBKM);

5) ppyrue paHHble, UCNONb3yeMble ANS CTPOUTENb-
CTBa 3AaHus (CTPYKTYPHOE Cxatue (4ng gepesa) uav
ycazka (ons 6eToHa), CTeneHb 3aLmTbl, KOTopas Heobxo-
A1Ma insl OpraHmn4eckoit 06LIMBKY (aepeBo unm bymara);

6) kBanudukaunsa padoueit CUsbI U KOHTPOJIb (BEPO-
STHOCTb TOT0, YTO NOKaNbHbIE AedeKTbl OyayT LONYLIEHb
BO BpeMms paboThl);

1. CteHa 13 6€TOHHbIX
6nokoB* (Concrete
block wall*)

2. LlemeHTHas Hecywas
onopa DUROCK wnun
NOPUCTBIA 650K
(DUROCK cement bear
or vapour block)

3. N3onaumorHas naHens
ncen (Pucc
insulation board)

4. MecTa BCTaBOK
KPEeneXHbIX 3/1IEMEHTOB
(Fastener insertion points)

5. MexaHu4eckui
KpeneXHbI 3f1eMeHT
(Mechanical fastener)

6. BonokoHHas ceTka
DuROCK (DuROCK
fibre mesh embedded
in prep coat)

7. MpyHtoBka DUROCK

8. OThenoyHoe NoKpbITUE
(DUROCK base primer) DuUROCK (DuROCK finish coat) (DuROCK Uni-Track)

7) noppepXaHue B TEXHM4ECKOM
COCTOSIHUM (XenaHue 1 cnocoBHOCTb
CO CTOPOHbLI Bnagefbla 34aHns wnu
3KCN/yaTVpYIOLLEN OpraHM3aLmm npo-
BOZMTb PEMOHT B pamMKax TEXHUYECKO-
ro 06CNyXuBaHNs).

Kak Tonbko 6ynet BoibpaHa CHWO
C HeobX0AMMbIMU XapakTEPUCTVKaMK,

NPV NPOEKTUPOBAHUN 0BANLLOBKIM JONX-
Hbl NMPUHUMATLCS BO BHUMAHUE WHble
KOMMOHEHTBI U AeTanu, KoTopble Heo6-
Xoaumbl ang Toro, 4to6sl CHNO paborta-
na Tak, kak 6blno 3afymaHo, a Takxe s
TOro, YT0Bbl NONYYUTH NPUEMIIEMbBIE KaYe-
CTBEHHbIE XapakTePUCTVKM CaMoii 0605104~
kn 3paHus. MapameTpel, KOTopble chnemyet
NPUHUMATb BO BHUMAHUE MPU NPOEKTUPOBaHUM,
BKJIIOYAIOT CNefytoLLee: NOBEPXHOCTb, TeNnoBas 13o-
n[uMs, KOHTPOMb BO3Ayxa WM UCMNApPEHWs, CMELLEHWE
COEOMHEHWIA, CTBIKOB U YNNOTHUTENEW COeONHEHWI.

CUCTEMA HAPY)XHOM OBJIULLOBKU CO
BCTPOEHHbIM APEHAXXOM KOMMAHWUU «AIOPOK»

CucTtema HapyxHoi 00MMLOBKM CO BCTPOEHHBIM
apernaxom (PUCCS) komnanum «[ioPOK» Bkao4aeT B
cebsl 3anaTeHTOBAHHYID W YHUKANbHO pa3paboTaHHyo
naHenb n3 neHononuctupona (ESP), kotopas nossonuna
KOpPEeHHbIM 06pa3oM ynyyLnTb Ka4eCTBO KOHTPONS 3a
BnaxHoCTbI0 B CHNO. 3Ta cuctema BkaoyaeT:

- BO34YyX0- W BAArOHENpOHWLAEMYID nperpagy
- Knesilee CpPeacTBo, KoTopoe 00pasyer BO3Ayx0- W
B/larOHENPOHNLLAEMYIO MEMOPaHY;

— 3aMaTEHTOBAHHYIO M30NALMOHHYIO MaHEeNb C BEHTU-
NIMPYEMOIA ThINBHOW CTOPOHOM, koTopas obecneynBaeT
LPEHAXHbI BOAOBbINYCK;

— 3anaTeHTOBAaHHbI APEeHaXHbI Xenob, KOTopbIi
cobupaet Boay 1 obecneymBaeT McnapeHve Bnarv;

9. HauvanbHas cetka
3aBepHyTas BHYTpb
(Backwrapped
starter mesh)

10. YHMBepcanbHbIi
HanpaensaoLWniA
anemeHT DUROCK

(*mMaTepuan npegocrasnseTca ApyruMmun npomasogutenamu) (*by others)
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— @ TakXe WHble KOMMOHEHTLI, KOTOPLIE BCE BMECTE
COCTaBIAIOT He 1MeloLLyio cebe aHaNoroB CUCTEMY.

B oTanume ot GONbLIMHCTBA MHBIX B IaHHOW CUCTEME
NPUMEHSAIOTCS MEXaHWYECKUe KPEenexHble 3N1eMEHTHI,
CnocobOHble 06eCNeynTb XOPOLUMIA KOHTAKT U30NSILMOH-
HOVi NaHeNM ¢ Kneem, Npu yCTPOMNCTBE KNeeBow BOAOHe-
NPOHULLAEMOW U30ASLLMN NPU MOMOLLLM BEMO NNLLb OAHOWA
onepaumnu. Mbkas M BOLOHENPOHMLIAEMast FPYHTOBKA
komnaHun «[ioPOK» ycuneHa CeTkoW U3 CTEKNOBONOK-
Ha 1 100% akpunoBbIM OTAENOYHLIM NOKPLITUEM, KOTO-
poe o6oratleHo TBEPAbIMU KOMMNOHEHTAMM 15 MOJHOMO
3aBEPLLUEHNS 3TON YHUKAbHOWM CUCTEMBI.

MpoLecc OoKpacku BKIOYAET WUCMONb30BAHWE CaMbIX
MEeNIKOM3MENbYEHHbIX OKUCEN AN 0DOecneyeHus LBeTo-
CTOKOCTM MO BCeN nnowaamn. 3To 601ee Ka4eCTBEHHbIN
NPOLLECC MO CPaBHEHWIO C APYrMM, KOTOpble MpuMe-
HSIIOTCS B OTPacAu. B oTnnyme o1 MHOrMX Apyrux mate-
pnanos HapyxHoi 06wmeku, CHNO komnanum «JioPOK»
Hukorza He Tpebytot nokpackun. 100% akpunosas nnact-
Macca 06ecrneymBaeT NOKPbLITUIO NPEBOCXOAHYIO 3aLLMTY
OT BbILBETAHUS, PA3PYLIEHNS MNEHKM JTAKOKPACOYHOrO
NOKPbLITMS 1 NOXeNTeHWs. BcnecTBME 3TOrO Takmne cuc-
TEMbl COXPaHSIOT CBOM NepPBOHAYasbHLIN LIBET B TEYEHUE
MHOTUX NET.

Mepeuncnum npeumyuectea PUCCS:

* YCTaHaBNMBAEMAS C MOMOLLIO KNes CMcTemMa MOXET
NOAAEPXMNBATLCH MEXAHNYECKUM KPENEHNEM;

* 9KCKJI03MBHAS 1 3anaTEHTOBAHHAs LIMPKYNSLMOHHAs
cucTeMa ApeHaxa MNo3BONSET BNare MNOCTEMNEeHHO
NpOCayMBaThCs YePe3 CUCTEMY B OCHOBAHUW CTEH 1N B
MeCTax COeANHEHNI;

* Haxopawascs nop HelW NMOBEPXHOCTb MOSHOCTbLIO
3aLyLLEeHA BTOPUYHOW MeMBPaHO/MNEHKO;

+ 3anarteHToBaHHas naHens PUCCS, koTopasi Gbina
paspaboTaHa B pe3yabraTe Halwux uccnenoBaxnii, 0bec-
MEYMBAET 3KOHOMMYHYIO W BNAro3alMTHYIO HapyXHYI0
006LWIMBKY.

BMmecTe KOMMOHEHTHI CUCTEMBI NPEACTABNSIOT COBON
pa3HOCTOPOHHIOW U aganTupyemyio CHUO, koTtopas
obnafaeT XOpoLLei 3aluToi 0T AoXAA. ITa IKOHOMUY-

Bun dacapHon cuctemel
CO CTOPOHbI HECyLLen
CTeHbI

Has NpuXuWMHas BOLO3a-
WMTHAs CUCTEMA MOXET
[OCTUraTb CHUXEHWS [aB-
NleHusl, KOTOPOe CPaBHUMO
C KOHKYPUPYIOLLMMU CHUC-
TEMaMM HapyXHOW 06LWMnB-
KW 30aHWNA.

CucTtembl KOMMaHuu
«0w0POK» paspaboTa-
Hbl QY€Hb rMBKUMHU, YTO
[lenaeT ux yCTOMYMBBLIMU K
00pa3oBaHmio TpewwH. Koraa CTeHbl pacLumpsaioTes nm
CKMMAIOTC B PE3ynbTaTe MOBLILEHUS UM CHUXEHUS
Temnepatyp, CHWO ocraiotcs 0CTAaTO4HO CTOWMKUMM,
4yToObl KOMMEHCUPOBATL [BUXEHWE 3[aHMS U TaKUM
06pa3oM nsbexatb Npobnem ¢ 06pa3oBaHNEM TPELLVH,
KOTOPbIE Tak 0BbIYHbI AJ1 KAMEHHbIX U KUPMUYHBIX BHELL-
HUX NOBEPXHOCTEN.

C nomouwbio CHMO komnanum «JioPOK» apxuTekTop
MOXET Takxe CO34aBaTb MPOEKTbI, B KOTOPbLIX UCMOMb-
3YI0TCA KApHW3bI, aPKK, KOMOHHbI, 3aMKOBbIE KaMHUW CBO-
[I0B, NEMHbIE YKPAWEHWUS U AEKOPATUBHBLIE 3NEMEHTHI,
KOTOpblEe Obinn Obl YPE3MEPHO AOPOrOCTOALMMUK MPU
00bIYHOM CTPOMTENBLCTBE.

Brnarogaps aTOMy KOHEYHbIA NPOAYKT 06najaeT npe-
BOCXOAHbIM 3HeprocbepexeHnem, pasHoobpasnem
CTPYKTYPbI U An3aiiHa, a TakxXe HEOrpaHU4YeHHbIM BbiGO-
POM LLBETOBOW Frammbl.

KOMMAHUS «4I0POK 3N1DINCUHT
WHTEPH3LWUH TIUMUTED»

KomnaHus «dioPOK3ndancuHr UHTepHawHA lumMuTte >
— 39TO KaHaACKasi ceMeliHasa kopnopauusi, kotopast 6bina
c037aHa ong Toro, 4To6bl NPeLOCTaBNATL CBOMM NOTPe-
OUTENIM KQUECTBEHHYIO NPOAYKLMIO Y UCKITIOYUTENbHBIE
ycnyru B o6nactu CHUO. Mpoaykuma n cuctemsl komna-
HUM MPOXOASAT BCECTOPOHHUE UCCNEA0BAHUS 1 MPOBEPKY
HE3aBUCMMbIX 3KCMEPTOB.

PaboTbl komnaHum «ioPOK» — 310 NpoekT «Tomamm
Tayap3» Ha ocTpoBe Xokkango (AnoHMs), KOHOAOMUHMY-
Mbl U TayHxay3bl «HblOnopT Buy», BLICOTHOE 3aaHue
«CumdoHm Ckeaiip» B TopoHTo (KaHaza) n MHOro opyrux
B Kanane, Poccuu, AnoHuu, Kutae, Ha Kapnbekmnx octpo-
Bax, B EBpone 1 no Bcemy mupy.

Komnauuns «OwPOK 3ndanicuHr UHTEPHSWHA
Numuten» - uneH Kawapckoro Coseta nmo CHMUO,
npounssogut CHUO, cnctembl apxMTEKTYPHON OTLENKY,
CneunanbHylo OTAENKY AN BHYTPEHHWUX MOMELLEHUA 1
NPOAYKUMIO AN15 YKpaLleHWst BETOHHbIX MOBEPXHOCTEN.

Ocduc komnanum «JioPOK» Haxomutcs TOPOHTO, OHA
npeactaeneHa n B Poccun. M
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MpumeyaHue.

BonbLiasn 4yacTtb 06Len
nHcpopmauum o CHNO
nony4eHa ot Kanapackom
NNOTEYHOW W XXUNULLIHON
kopnopauum (CMHC)

1 ncnosnb3oBaHa c ee
paspeLueHus.
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MPOrPECCUBHAA TEXHOJ1IOIU4A

Pe3ynbTaToM NOCTOSIHHOTO CTPEMIEHNS K COBEPLLEH-
cTBY cTana cuctema Schiico — momynbHbiii pacag SMC
50. Ee npeumyliecTBa 3akio4alOTCs B 3HAYUTENBHOM
COKpALLEHUN BPEMEHM W3rOTOBNEHWUS KOHCTPYKLMA W
MOBLILLEHHO TENNOU30NALMN.

MopnynbHbIn Gacaj COCTOUT HEe 13 MHOTUX OTAEMNbHbIX
3NEMEHTOB, a U3 HeBObLIOr0 KONMYECTBA MOAYNEN, 3Ha-
4nTENbHAS YaCTb KOTOPbIX NPEABAPUTENEHO COOMPaETCs
Ha 3aBOAE:

MoAynb 1 — CTaTU4eCKuiA;

MOAYNb 2 — QYHKUMOHaNbHLIA (418 Tenaou3onsaumm
¥ repMeTu3aLmnn);

MofLynb 3 - LM3aiHepCKuii.

MPEUMYLLECTBA - TENJIOU3019UU4A
U PALMOHAJIbHOE U3rOTOBJIEHUE

Hoeas cuctema dacanos Schico SMC 50 Hapsagy ¢
MOZyNbHOW COOPKOIA OTNINYAETCH ONTUMANbHBIM YPOBHEM
TENNoU30NALMM N KPATHANLLMMM CPOKaMU U3rOTOBNEHUS
MO CPaBHEHWIO C TPAANLMOHHLIMW CTOEYHO-PUTrENbHBIMM
dacagamu. [lga knacca Tennon3onaumMmn 0TBEYAOT Hau-
BbICLUMM TPeBOBaHUSM.

B 1ennion3on1poBaHHON KOHCTPYKLIMM 3Ha4eHMA U, Haxo-
natcs B npegenax ot 1,66 oo 1,98 Bt/m2K. B KoHCTPYKLMM
C NoBbILEHHOW Tennousonaumen (HI) ¢ DonoaHnTensHO
YCTaHOB/IEHHBIM U30AUPYIOLLMM NpoduneM JOCTUralTCs
sHavenns U, B npeaenax ot 1,02 go 1,35 Br/mK.
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MpenBapuTensHaa 3aBoackas cbopka Moaynei u 3Ha-
UMTEeNbHOE COKPALLEHWE KONMYEeCTBA OTAENbHbLIX 3/1e-
MEHTOB MO3BONAIOT YMEHbLLINTL KOJMYECTBO CKNAACKUX
MECT W rapaHTUPYIOT KpaTyaiilumne CPOKMU U3roTOBNEHNS!
1 CHUXEHWE 00LLMx 3aTpar.

TPUMOAYNH: CTATUKA,
GOYHKLUUOHAJIBHOCTD,
OU3AIH

Mogaynb 1 - cTaTu4eckuii:

* OQMHAKOBbIE MPODUIN CTOEK U pUrenen;

+ 6e3 BbIpyOKY;

* NPSIMOVA PACKPOiA purens.

Hecywwas kKOHCTpYKUMs dpacana, nepeaatoLas Harpys-
KW Ha KOpMYyC 34aHNsa 1 UCMONb3YIOLLAsACcs ANS COeiMHe-
HUS 3N1EMEHTOB MexXAay COB0M, COCTOUT U3 OAMHAKOBbIX
npoduneit CToek 1 pureneit ¢ BUAUMON LUmMpuHOWA 50
MM. Packpomn purenein ocywecTBaseTcs nog npsMbim
yrnom. Heo6xoaMMOCTb B BbIpyOKe O0TnaaaeT.

Mopaynb 2 — GYHKLMOHANBHBIA:

* BHYTPEHHWI NPUXUMHOW YNIOTHATENb CTekNa 1 130-
NFTOP ABASIOTCS OAHWUM 3/IEMEHTOM;

* BHYTPEHHWE NPUXUMHbIE YNIOTHUTENN YXE NPOTSHY-
Tbl B OCHOBHOM NMPOQUne;

* BO3MOXHO MPOTArMBaHWe afanTepHbIX YNAOTHUTE-
nevi ANsi BbIP@BHUBAHNS TOMLLMHBI 32XI1MA;

+ obecneunBaeTca cobnioaeHWEe NpUHLUMNA OTBOAA
KOHJIEHCaTa C NepeKPLIBAIOLLMMUCS YNOTHUTENSIMU.

Mogaynb 2 BbINOAHAET QYHKLMIO repMeTn3aLum ¢ BHyT-
PEHHEN CTOPOHbI, TEMIOMU30NSLMN U NPEAHA3HAYEH A5
YCTAHOBKWU B HEro OCTEKNIEHWS U/unn 3anonHeHus. OH
COCTOUT 13 APEHAXHOr0 NPOPUAS C NPOTAHYTLIMU NPU-
XUMHBIMW YNAOTHATENSIMW CTEKNA, @ TakXe YMIOTHU-
TeNbHOV BCTaBKM B 0611aCTU NPUBMHYMBAHNS HAPE3HBIX
60TOB K NPUXMMHOI MIaHKe.

MPWXMMHBIE YINOTHUTENN CTEKNa, NePEKPLIBAIOLLMECS B
00611aCTN CTLIKOB, BLIMOMHAOTCS C NOCAOWHBIM AENEHUEM.
[ns yCTaHOBKM 3anOfHEHWI Pa3NNYHOA TONLMHBI OTKPbI-
BAETCS NPUHUMAIOLLWMIA Na3 NyTeM yaaneHus MocTa, Kyaa
3aTeM MOXET ObITb YCTAHOB/NEH KOMMEHCALMOHHBINA yNioT-
HUTeNb. [Ing ynyyleHns Tennomsonsummn B Mogyne MOXeT
ObITb YCTAHOBNEH NPOTSAHYThIA U30NMPYIOLLMIA NPODUNb.

Heobxonnmas ong TpaamnUMOHHbLIX CTOEYHO-PUreNbHbIX
dacazoB BbipyOKa 3aMeHSETCS HE3HAYNTENBHBIM (pe3e-
poBaHuem moayns 2.

Bbicokas repMeTUYHOCTL LOCTUraeTcs 3a cHeT cobnio-
[LEeHns npvHUMna BOLOOTBOLA C MEepPEeKpbIBAOLLUMUCS
YNNOTHUTENSMMU.

Tpv ypOBHS 0TBOAA KOHAEHCATa C NEPEKPbIBAIOLLUMM-
CS YyNNOTHUTENSIMU 00ECNEYNBAIOT BbICOKYIO rEPMETHY-
HOCTb 1 rmbKoe neneHve gacaaa.

Mopaynb 3 - on3aiHepCKuii:

* BHELLUHWE NPWXUMHBIE YNNOTHUTENN CTEKNA NPOTArn-
BAIOTCH B MPUXMMHYIO NNAHKY HA 3aBOAE;

* nepdopauna NPMXMMHON NNAHKK AN COeaNHEHUS
¢ Moaynem 1 0CyLLecTBNSeTCS HA 3aBOLE;

* LUMPOKMIA aCCOPTUMEHT HaKNaAO0K Anist MoObIX apXu-
TEKTYPHbIX TPEGOBAHWIA.

Mopynb 3 npegHasHayeH ang repMeTM3aumm u gurkca-
LMK OCTEKNEHUS 1 3an0HeHWA. OH COCTOUT 13 NPUXUM-
HOro NPoduUAS C NPOTAHYTLIMM HA 3aBOAE YNIOTHATENAMM
CTeks1a 1 cneumanbHbix 60NTOB A1 MOHTaXa 3NeMeHTa.

LLIMpOKWiA acCOPTUMEHT Haknagok OTBeYaeT NioObIM
TpeboBaHmamM K opopmeHmnto. Mpn 3ToM y3kas Buammas
wmpuHa 50 MM NpuaaeT KOHCTPYKUMU 3NEraHTHLIA 1
npuBReKaTeNbHbIN BHELLHWA B,

NPOBEPEHHAY CUCTEMHAA HAOEXXHOCTb
TexHonornyecknin LeHTp Schiico B bunedenbae
ABNAETCA OAHUM N3 BeAyLnX UCMbITaTe/IbHbIX LLEHTPOB

Esponebl. MNepen npoxoxaeHneM opuLmanbHbiX TECTOB B
HE3aBMNCUMbIX UHCTUTYTax 34E€Cb NPOXOASAT UCMbITAHMS
Ha COOTBETCTBME [EWCTBYIOLMM HOPMaMm BCE HOBble
paspaboTku Schiico, 0T ABEPHbIX pyyek [0 Lenbix dpaca-
[00B. [IByxaTaxHble GpacasHble aNeMEHTbl NOABEPraoTCS
9KCTPEManbHbIM Harpy3kam, BnioTb 0 UMUTALUW 3EM-
NETPSICEHUIA, Ha CneumanbHOM UCNbITaTeNbHOM CTEHAe
ona dacagos.

OMHbIN CNEKTP CUCTEMHBIX UCMbITAHWI HE3ABUCUMBIX
WHCTUTYTOB rapaHTUPYET HALEXHOCTb NPOEKTUPOBAHMS
1 NO3BONSIET KOHCTPYKTOPAM U apxXUTeKTopam Co34aBathb
YCTON4MBbLIE NPOBEPEHHbLIE KOHCTPYKLLUN.

CUCTEMHAS KOMMNETEHLUA SCHUCO

Schiico - BeayLLas KOMNaHUs Ha €BPONENCKOM PbIHKE
no CO3[aHNI0 MHOrOMYHKLMOHANbHLIX 060M04eK 3aa-
Huir. CoTpymHuyas ¢ Schiico, apxuTekTopbl U MPOU3-
BOAMTENN MOAYYAOT LOCTYN K CHOXHbIM pacamHbIM
CUCTEMAM C HEMOBTOPUMbIM AM3ANHOM U MPOAYMaH-
HbiMM peTanamu. Mapka Schiico npekpacHO 3apeko-
MeHpoBana cebsa B TeueHne 6onee NATW LECATUNETWIA
1 SBNISIETCA rapaHTOM BbICOKOrO Ka4yecTBa W NepenoBbIX
TEXHONOrUIA.

KomnaHus Schiico coBmecTHO ¢ COI030M apXMTEKTO-
poB Poccun B Lensx nonynsipusauum WHHOBALMOHHbIX
TEXHONOMMIA B CTPOMTENLCTBE OOBABNSET €XErofHbIN
KOHKYPC «ApxXuTekTypa CnopTa» Ha CO34aHue Mpoek-
TOB CMOPTUBHBLIX COOPYXEHWUA N 0OBLEKTOB CMOPTUBHOM
MHPPACTPYKTYPbI C MCMONb30BAHNEM NEPELIOBbIX 3HEP-
rocbeperatoLyx TexHonoruin Schico.

Ong yyacTus B KOHKypce Bbl MOXeTe 3ape-
rMCTPUPOBATbCH, OTNPABUB NUCbMO Ha ajpec:
arcsport@schueco.ru. AkTyanbHyio UHGoOpmauuio
MOXHO HaliTK Ha cainTe www.schueco.ru. B
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3A0 «WWYKO
WHTepHaumoHan Mocksa»
141400, r. XuMKun
MockoBckow 0611.,

Xunmkn BusHec Mapk

23-1 KM JleHnHrpag-

CKOro Liocce

Ten. +7 (495) 937 52 37
®dakc. +7 (495) 937 65 19
E-mail: office@schueco.ru
www.schueco.ru




pnW MCNOoNb30BaHWU OO6LWMNPHBIX
nnowapen crekna nponyckaHue
CONIHEYHOMN 3HEPTMU MOXET 0Ka3aTbCs
CNIMILIKOM BBLICOKUM, €CAN €ro He
B3STb NOZ KOHTPOb. MPOAYKTLI NNHWN
Pilkington Suncool™ o06beauHsItoT B cebe 3 deKTUBHbIE
TENNON30ASLUNOHHbIE CBONCTBA C OLHUM W3 CaMbIX
HU3KMX U-3Ha4yeHWin ons CTeKNonakeToB U LIMPOKUMU
BO3MOXHOCTAMM MO conHue3sawmte. Pilkington Suncool™
- 9T0 psi4 BbICOKO3IPDEKTUBHBIX COMHLE3AWUTHBIX
CTEKON C MSArKMM MOKPbITUEM, XapaKTepM3YILLMXCs
BbICOKMM KO3bONUMEHTOM CBETONPOMYCKAHMS W
OT/NYHBIMWU HU3KO3MUCCUOHHBIMU CBOMNCTBAMU MpU
COXpaHeHnn ecTecTBEHHOrO LBeTa cTekaa. Suncool™
Brilliant — TONOBBI NPOAYKT HA PbIHKE C MaKCUMabHO
BO3MOXHOW HA CErOfHSIHWIA AEHb CENEeKTUBHOCTbIO
(2) 1 NpeBOCXOAHBIMU TEMAOU3ONALNOHHBIMM
xapaktepucTtukamm (U 1,1). MocTaBngerca kak
OTAENbHBIMU INCTaMU, TaK U B NAMUHUPOBAHHOM BUIE, a
TakXe C CaMooYMLLAILWMMCS NOKpbITUEM Activi™.
Pilkington Eclipse Advantage™ - 3710 conHue3awmT-
HOE HW3KO3MWUCCUOHHOE CTEKNI0 C MUPOAUTUYECKUM
nokpbiTnem. CoyeTaeT BbICOKYIO CBETONPOMNYCKaeMOCTb,
CPaBHUTENBHO HU3KUA KOIPDULMEHT OTpaxeHus, Ten-
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JION30JIALMOHHbIE 1 CONHLE3ALLUTHBIE CBOMCTBA B O4HOM
NPOAYKTE, KOTOPbIA BbIMYCKAETCS B LUECTW PA3NMUYHbIX
userax. Hannune TBEpLOro, NOJYYEHHOro B MnpoLecce
NpPOM3BOACTBA CTekJia MOKPLITUS MO3BONSET MOABEP-
ratb Pilkington Eclipse Advantage™ monnuposanuio u
3akaske 6e3 U3MEHEHWS ero CONHLLE3ALLMTHLIX CBOWCTB.

Pa3nuyHas cTeneHb 3aAepXK1 CBETA U 3aLLMTLI OT U36bI-
TOYHOIO COJIHEYHOro Tenaa LOCTUraeTcs nyTeM UCMosb-
30BaHNS LBETHBIX UM OTpaxawowux ctekon. CTekno
Pilkington Optifloat™, okpaweHHoe B Macce (TOHMPOBaAH-
HOE), NPOM3BOAMTCS C UCMOMb30BaHWEM doaT-npouecca
nyTem foGaBNEHUs B CTEKOJIbHYIO MAcCy OKCMAO0B MeTasl-
noB. [oCTynHoe B 3e11eHOM, GPOH30BOM, CEPOM U rosty6om
Arctic Blue™ upeTax, 310 CTEKNO OT/MYAETCH BbICOKUM
k03 ULMEHTOM MOMMNOLLEHNS COMHEYHOTO U3NYYeHNs, a
TakXe HU3KUM KO3OULIMEHTOM OTPaXeHUs CBETA.

Y10 kacaeTcs naHenen nepekpbiTug unu oduc-
HbIX MOMELLEHNI, TO CYLLECTBYIOT CTEKNSHHbIE MaHenu
Pilkington, koTOpble MOryT rapmMOHWpPOBaTb WU KOH-
TPacTMpoBaTh C 0CcTekNeHneM. U-3HaueHne CTEKSHHbIX

Matepuansl

naHenei MOXHO YBENMYUTb 33 CHET YCTAHOBKM LONONHU-
TENbHON TENAOU30NALMN HA UX 3aHEV CTOPOHE.

Pilkington K Glass™ - 310 noat-CcTekn0 ¢ HU3KO3MWC-
CUMOHHBIM MUPOAIMTUYECKUM MOKPLITUEM, HAHECEHHBIM B
npouecce npoun3BoACTBa. [OKpbITUE 3TOrO CTEKNA TBEP-
[0€, AONTOBEYHOE, MEET HENTPanbHYI0 OKPACKY 1 XOpo-
LUME H3KO3MMUCCHOHHbIE CBOMCTBA. [pOAYKT MOXET Noga-
BEpraTbCs 3aKanke, MOSSIMPOBAHMIO U NTAMUHWUPOBAHMUIO.

Pilkington Optitherm™ SN - 6ecLigeTHOe noat-cTekno
C HW3KO3MMUCCWOHHLIM MOKPLITUEM HEWTPaibHOM OKpa-
CKM, HAHOCVMbIM METOLOM MarHeTPOHHOrO HarblieHuns.
Pilkington Optitherm™ SN coeauHsieT B cebe Bhicokoe
CBETOMNPOMYCKaHNE W MPEBOCXOLHYIO TEMOM30AALMIO.

bonblias 4acTb NPOAYKTOB BbIMYCKAETCS B yAAPONPOY-
HOM WCMONHEHUM, 4TOObI CTEKNIO MOXHO ObIIO MCNO/L30-
BaTb HA HWU3KUX YPOBHSIX, B KAYECTBE OrPaXAEHUI Un ¢
LefbIO 3aLUMTI.

NamuHnposaHHoe ctekno Pilkington Optilam™ o6ecne-
ynBaeT 6e30MaCHOCTb NIOAEN, OHO 3aLLULLAET OT TPaBM,
CBSI3aHHbIX C MOBPEXAeHWem ctekna. Kpome Toro, aTo
CTEKN0 3aLMLLAeT OT BaHAANM3Ma, B3/I0Ma U HanageHus.
Pilkington Optilam™ cocTouT 13 HeckonbKkyX CNOEB CTeKa
U NNEHKN MEXY HUMW, KOTOPLIE NPOYHO COEAMHEHBI LIy
¢ opyrom. Korga cTekno Tpeckaetcs unm pas3bueaercs,

MN/eHKa YAEPXMBAET OCKOJIKM CTEKNa, CHUXas PUCK Mony-
YeHUS TPABMbI 1 COXPAHAS LLeNOCTHOCTb KOHCTPYKLMW.

Pilkington Optiphon™ - BbICOKOKA4eCTBEHHOE Nlamu-
HWPOBAHHOE CTEKNO, W3rOTOBAEHHOE C MCNONb30Ba-
HMEM cneumanbHOn akyctuyeckon nnexku. Pilkington
Optiphon™ - upneanbHbli BEIGOP B Clyyasix, KOraa HyXHO
136aBUTLCS OT YPE3MEPHOTO YIIMYHOTO, XENE3HOA0POX-
HOro, BO3AYLUHOIO WX APYroro wyma.

MepBoe B Mupe camoounwiaouieecsa ctekno Pilkington
Activ™™ npegHasHayeHO ONS BHELWHEr0 OCTEKNEHMS
34aHuii. Teepaoe NMPOIMTUYECKOE NOKPLITUE [BOMHO-
ro OencTsus pasnaraet OpraHuyeckue 3arps3HeHus u
obecneumBaeT ycnosus aJis 6ICTPOro 1 aPPEeKTUBHOIO
OuMLLeHNs cTekna BO Bpemsi poxnas. fony6oe crekno
Pilkington Activ™ Blue couyeTtaeTr camoouuwaioLyecs
CBOWCTBA C CONHLE3ALUMUTHBIMY AJ19 NOALEPXaHUS NPO-
XNnagHom atMocdepbl BHYTPU NOMELLEHNS.

Bornee noapobHyo MHDOPMALLMIO O MPOAYKLIMM KOMMa-
Hun Pilkington MOXHO nonyuuTtb Ha caiite B UHTEpHETE
WKy MEHELXEPOB KOMMaHuu. M

OKTAGPbL/HOAGPb BblcﬂTM

npepocTaBneHbl kKomnaHuen Pilkington

PILKINGTON

NSG Group Flat Glass Business

00O «MunkunrroH MNacc»
Ten.: (495) 980-50-27,

(495) 644-17-04
Ddakc: (495) 980-50-28
E-mail: info@pilkington.ru
www.pilkington.ru

AOMUHUCTPATMBHOE
3aaHue «BbICTPUHCK-
HedbTb», CypryT
Pilkington Eclipse
Advantage™

CnopTkomnnekc «opku»,
YHenabuHck
Pilkington Optifloat™ Tint

PeyHow nopr,

Yeb60Kcapsbl
Pilkington Arctic Blue™
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lMnaTtoH YeboTaeB

MnatoH MnaToHOBMY, Y4€M UHTEPECHO CTEKIO KaK
MaTepuan, CBOIMCTBa KOTOPOro MOryT ObITb U3Me-
HEeHbI U AaXe NOJIHOCTbI0 MOAUDULMPOBaHBI?

CTeKno - 3T0 YHWKaNbHbIA MaTepua, KOTOPbIA Cero-
[OHS1 LIMPOKO NPUMEHSIETCS NPAKTUYECKM BO BCEX OTPac-
NSIX MaTepmanbHoro nponseoacTea. Oco6eHHO, KOHEYHO,
B CTPOWUTENLCTBE 1 aBTOMOGMIECTPOEHMM. Y CTEKNA ECTb:
0COBEHHOCTb B CPaBHEHUM C MPOYUMIU CTPOMTENbHbI-
MU MaTepuanamm — CBETOMPOMyckaHne, NPo3payHoCTb.
9TUM, HaBEPHOE, KaK pa3 1 0ObACHSIOTCS MHOFME COBpE-
MEHHblE apPXUTEKTYPHbIE TEHAEHLMN.

C pasBuTEM TEXHONMOTMM MOSABASIOTCS HOBbIE BUAbI
CTEKOJ, HECyluMe HoBble NOTPeOUTENbCKME CBOWCTBA,
4YTO CTUMYAMPYET POCT NoTpebeHuns STOro MaTepuana.
Korma Hayuunucbh 3akanveaTb CTEKO, MPOWU3BOAUTH
CTEK/IO PasHOW TOJLMHbI, a BNOCAEACTBUM U MHOrO-
C/OMHOE CTeK/0, ero NPOYHOCTHBIE XapakTePUCTMKM
MHOTrOKpPaTHO BO3POC/AM, U MOSIBANACH BO3MOXHOCTb
1CMOJIb30BATb €ro AJlsl CMIOWHOI0 OCTEKIEHNS 3[aHUH,
YCTPOWCTBA OTPaXAatolmx U HECYLIMX KOHCTPYKLMIA.
Ho TyT npou3BoauTensm cTek/ia MpULLIoCh pelaThb
npoGiemy, kak 3alMTUTb JI0Aei B 30aHUU OT PKOro
COJNIHEYHOrO cBETa?

CHayana CTek/10 NPOCTO 3aTEMHSIM — HAHOCWAM Ha
Hero cneuyasbHOe NOKPbITHE, KOTOPOE YMEHbLLAMO MPO-
3payHOCTb. A Korfa 6bin paspaboTaH MeTos, HanblneHus
OKCW[OB MEeTaioB, MOSIBUAMCL CTEKNA, OTpaxaloe
CBET. HO TYT BbIICHWIOCH, YTO APXUTEKTOPbI MPEANOHM-
TaloT NPO3payHOe CTEKNO0 Ha dacafax 3aaHui, No3ToMy
npuwWwnocL Aymarth, Kak caenatb CTekno, obnapaioliee
W BbICOKAM KOSDOULMEHTOM OTPaXeHWs CONHEYHOro
Tenna u B T0 Xe BPEMS CBETOMPOMyckaHusl. [MapannensHo
pewanacb nNpobaema co3naHusa aHeprocbeperamLmx
CTeKos, CMOCOBHBIX YAepXMBaTh Tenso, Y4Tobbl B-ycno-
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AGC FLAT GLASS

WHHOBALUWWN U MACTEPCTBO

Peannsauusa coBpemMeHHbIX apXUTEKTYPHbIX MPOEKTOB HEBO3MOXXHa 6e3
MCMNOJIb30BaHUsA CBETONMPO3pPaYvHbIX KOHCTPYKLUU, KOTOpPbIE He TOJNbKO npuaarT
34aHUAM JIErKOoCTb U KPacoTy, HO U 3alUULLAIOT OT COJIHLIA U COXPaHSIIOT SHEPruio.
IAnsa nx npoussoacTBa TpebyeTcs CTEKNO BbiCOYallLero KayecTsa, coyeTtatlollee
B ce6e UHHOBaLUOHHbIE naen 1 MacTepcTeo ucnonHeHns. MMeHHO Takoe CTeKIo
npoussoaut KomnaHua AGC Flat Glass Europe, ogHO U3 nogpa3aeneHnm
sinoHCKoro KoHuepHa ASAHI Glass; myupoBoro nugepa CTeKoJIbHOM UHAYCTPUN.

O TOM, KaK KOMNnaHus pa6oTtaeT B Poccumn, Ham paccKkasan KoMmmep4YecKum
avpektop AGC Flat Glass Russia lNnaTtoH Ye6oTaes.

BUSX PACTYLUMX LLEH HA 3HEPropecypchbl COKPaTMTb pac-
X0Abl MO aKemayatTaumn 3aaHvin. Tak mOSBUAOCE HOBOE
MOKOIEHME GTEKOJ, KOTOPOe OTBEYano BCEM ITUM Tpe-
60BaHMAM.

Kakue Bugbl ctekon nponssoaut komnaHusa AGC
Flat Glass Europe?

AGC Flat Glass Europe 9BnS€TCS CTPYKTYPHbIM
nozpasgeneHmemM anoHckoro koHuepHa ASAHI Glass,
anpepa B NPOM3BOLCTBE CTEKNA, MPOAYKUMS KOTOPOro
3aHumaeT 32-35% MUPOBOro pbiHKA. [eaTenbHOCTb
KOHLUEpPHa MAET NO MATU OCHOBHLIM HAMPAaBAEHUSIM:
Flat Glass, Automotive Glass, Displays, Chemicals
n Electronics & Energy. B uctopuu komnaHui Hemano
BaXHbIX AOCTVXEHNA B 0671aCTV TEXHUYECKOrO ApOrpecca
11 Pa3BUTUSI HOBbIX METOA0B MPOM3BO/ICTBA U NepepaboTku
ctekna. Lta6-ksaptupa AGC Flat Glass Europe Haxoautcs
B bpioccene, a€e otaeneHus — B 3anaaHoi, LleHTpanbHon
1 BoctouHoii-EBpone (Poccus u CH).

Korga n nouyemy Ob1J10 NPUHATO peLIeHne HavyaTb
MHBECTUpOBaTh U paboTatb B Poccumn?

PeweHne nHBECTMPOBaTL B Poccuio Gblno MPUHATO
B koHue 1990-x rogos. TouHee B 1997 rogy Obina
npnobpeteHa pons B ctekonbHOM ruraHte OAO
«BOPCKUIA-CTEKOMBHBIV 3aBOA». OTPAC/b-Ha TOT MOMEHT
nepexuBana He NyylWMe BPEMEHA Ha TeppuUTopun
NOCTCOBETCKOro MpoCTpaHcTBa, u peleHne AGC
MHOr1e TOrga pacLeHnBany kak O4eHb PUCKOBAHHOE. B
MozepHv3auuio bopckoro ctekonbHOro 3asofa Obian
BJIOKEHbI HEManble CpeacTea. BnoxeHus okasanucb
onpaegaHsl, 1 Bnocneacteuu AGC yBennumna cBoe
npucyTcTBYE, B POCCUM, NOCTPOMB COBEPLUEHHO HOBBIN
3aBof B KnuHy. 3aech Obin yCTaHOBNEHLI TPU CaMblX

Tekct ENNEHA TOMYBEBA,
hoto AGC Flat Glass Russia
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OdoncHoe 3paHve
Ducat Place

COBPEMEHHBIX TEXHONOMMYECKMX IMHUW: BNoaT-TUHNS
MowHOCTbiI0O 600 TOHH CcTekna B CYTKW, NMHWSA MO
NPOM3BOACTBY 3HEProcOeperaioLLero cTekna v IMHNS No
NPOW3BOACTBY 3epKa.

Poccus u ceropns octaetcs ona AGC ogHum 13 npu-
OPWTETHBIX HanpaBneHWi pa3BuTS GU3Heca, Y4nThIBaS
CTPEMUTENIbHBIA POCT CTPOWUTENBHOTO PbiHKA 1 MOCTO-

OT GLAVERBEL 10 AGC FLAT GLASS EUROPE

1961 — komnanusa Glaverbel, o6pasoBaHHas B pe3ynbTare CAMAHUS OBYX
6enbrnicKmx CTeKONbHbIX komnaHui Glaver n Univerbel, ctaHoBuTCS
KPYMNHEWLINM NpoM3BOAUTENEM CTekna B beHuniokce.

Hayano 1980-x — Glaverbel nepexoguT nog koHTponb Asahi Glass Ltd, Ho
6narofaps LLUMPOKON aBTOHOMUN B NMPUHATUM PELLEHWIA aKTUBHO pa3BnBaeT
HarnpasneHve No nepepaboTke cTekna B 3anagHow Espone.

1990 — Glaverbel nepBoWi cpeau 3anagHbIX MPOMBILLINIEHHBIX KOMMaHWI
VMHBECTMPYET CPeAcTBa B YexocnoBakumio, npuobpeTas OO0 B HALMOHABHOM
CTEKOIbHOM KoMnaHuu, umeHyemol cerogHs AGC Flat Glass Czech.

1997 — Glaverbel nepBov cpeau 3anagHbIX NPOM3BOAUTENEN CTEKNA
MHBECTMPYET cpeacTea B Poccuto, npnobpeTtas [OMo HaLMoHanbHOro
crekonbHoro ruraHta OAO «BopCKWI CTEKOSbHBIV 3aBOA».

1998 — Glaverbel npuobpeTtaeT eBponenckuii 6U3HeC No NPOM3BOACTBY
nucToBoro ctekna komnanum PPG Glass Industries, cocpegoTo4eHHbIv

B OCHOBHOM BO ®paHumu 1 Utanum, n cTaHoBUTCS NMANPYIOLLIMM
npoussoguTenem crekna B Eepone.

2002 — Glaverbel craHoBuTcs Yactbto AGC Flat Glass — mexagyHapogHow
KOMMaHuu, cneumanuaunpyoLLeincs Ha NPou3BoACTBE JIMCTOBOMO

CTekna rnasHbIM 06pa3oM AN CTPOUTENbHOWM oTpacnu. MNpon3BoacTBo
aBTOMOGUIBHOrO CTEKNA NepefaeTcs rnodanbHOMy CneLmanM3vpoBaHHOMY
nogpasgenenuio AGC Automotive.

2005 — HoBbIi 3aBof, Glaverbel B KnuHy (MockoBckas 0651.) Ha4YnMHaeT
NPON3BOACTBO (PrioaT-CTeKNa, CTekna ¢ aHeprocGeperaioLLmMm NOKPLITUEM U
3epkarn.

2007 — AGC npvHMMaEeT peLLeHnE O Nepexofe BCEX CBOMX noapasaenieHnii Ha
egunHoe HaseaHue. Glaverbel npoBogut pebpeHauHr u ctaHosutca AGC Flat
Glass Europe.
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SHHOE YBENIMYEHNE Cnpoca Ha CTEKOJbHYIO NMPOAYKLMIO.
AGC 3aHMMaeT nmampylolme nosuuum Ha poCCUIACKOM
pbiHke, obecnednBas 6onee 30% ero noTpebHocTel. B
3KOHOMWKY CTpaHbl MHBECTMPOBaHO yxe 6onee 500 MiH
€BPO, 4TO MPEBbLILIAET MHBECTULMKM HEKOTOPbIX aBTO-
mMobunecTponTenbHbIX komnaHuii. Ceiidac Ha 3aBofae B
Knuny ctpoutcs BTOpas Gpaoat-nmHus MotiHocTeio 1000
TOHH B CYTKM, KOTOPasi CTAHET CaMOii KPYNHOIA B MUpE.

Tak CNoXMNoCh, 4TO BCE HOBUHKU CTEKOJHON UHAYCT-
pumn nosiBAsIMCL B Poccumn MMeHHo 6iaroaaps KoMnaHum
AGC. TuraHTckuid nucT ctekna — 6 x 3,21 m Gbin BNepsable
NPOW3BEAEH Ha HallleM NPeanpusTAn, 1 3ToT dopmart TyT
Xe OLEHUN KOMMaHUM-nepepaboTynki — 3HA4YNTENbHO
YBENINYMBAIOTCS BO3MOXHOCTM Packposi U, COOTBETCT-
BEHHO, CHMXaloTcsa pacxodsl. B 2004 rogy mbl nepebiMy
3anyCcTUAN HEBEAOMbI AN MHOMMX NMPOAYKT — 3Hepro-
cbeperatoliee CTekno ¢ MArkuUM MOKPLITUEM, a Takxe
BHEAPWUIN HOBbIE TEXHONOTMM MPOW3BOACTBA 3epKas.
CeroaHs Mbl cnoco6HbI BbiNyckaTb B POCCUM BCIO NMHEI-
Ky BbICOKOKA4€CTBEHHOr0 NOAMPOBAHHOIO CTEK/1A, CKOPO
Ha4YHeTCs MPOM3BOACTBO CTPOUTENILHOrO TpUMiekca u
MHTEepbepHoro ctekna Matelux.

Ecnu y Bac KOHKYPEHTbI Ha POCCUINCKOM PbiHKE?

Y10 KacaeTcs KOHKYPEHTOB, TO CPEAM HWUX B OCHOB-
HOM MPOM3BOAMTENM NPO3PayHOro ctekna, pabo-
Talowme no dnoat-texHonorun (Pilkington, Guardian,
«CapaToeTexCTekno», CanaBatckuii 3aBoa. — [lpumed.
pen.). Bnpoyem, Mbl Bce pabotaem, 4Tobbl o6ecneynTb
noTpeBHOCTM BLICTPO Pa3BKBatoLLErocs pbiHka. C apyroi
CTOPOHbI, HAC 6eCnoKOUT MMMOPT HN3KOKAYECTBEHHOMO 1
Aelwesoro crekna n3 Kutas. C uenbio pacnpocTpaHeHus

MHbOPMaLMKN O BbICOKOKAYECTBEHHOM CTEKOIbHON NPO-
LYKLMW Mbl OCTOSIHHO BEAEM NPOCBETUTENLCKYIO pabo-
Ty cpeau noTpebuTeneil, B YMCNEe KOTOPbIX KOMMaHUMU,
NPOV3BOASALLME CTEKIONAKEThI, OKOHHble 60KK, hacas-
Hble CUCTEMBI, @ TAKXE CPeamn apXmMTekTopoB. Mprnyem Mol
paboTtaem, 4T06bl BECb PbIHOK PACLUMPSANCS, NOTOMY YTO
yem 60onbLLE PLIHOK, TeM 60JblLE BO3MOXHOCTEN.

Kakue ctekna npoussoaut AGC pns pacagHbix
CUCTEM, U B YeM COCTONAT UX NnpenmyLuecTaa?

Mpeanpuatua AGC Flat Glass Europe npegnaraior
LWUIMPOYANLLMIA CNEKTP MPOLYKTOB, MPUMEHAEMbIX Ha
dacapax 30aHuin, B HYAaCTHOCTU HECKONLKO KaTeropui
COJIHLLE3ALUNTHBIX CTEKON. [NepBas U3 HUX — OKpaLLEeH-
Hoe B mMacce cTeknio mapku Planibel Coloured. 3a cuet
HACbILLLEHHOMO LBETA OHO MOMMOLLAET YaCTb TEMI0BOrO
COJIHEYHOrO U3NYYEHMS, @ 3aTeM NepepacnpesenseT ero
HapYXy, yMeHbLLIAs TEM CamblM NEePEerpes NOMELLEHNS 1
ynyyLwaa TemMnepartypHoiii KOMGOPT B 34aHUN.

OT1anoHoM B 06/1aCTU CONMHLE3ALUMTHLIX 3epKaslbHbIX
MOKPLITUIA SBASIOTCS cTekna Stopsol, oTnuyaiomecs
NPEBOCXOAHBIMU ONTUYECKUMMN W 3HEPreTU4eCcKUMu
XapakTepucTrkamun. 3T0 ANCTbI OKPALLEHHOr0 B Macce
WK NPO3payHOro nosmposaHHoro crekna Planibel, Ha
OZHY 13 NOBEPXHOCTEW KOTOPOro NMPONUTAYECKMM CMO-
C000M HaHeCEeH TOHKMIA CNOI OKCUA0B METANOB.

CTekno mapku Sunergy Takxe COYETAET CONMHLLE3ALLMT-
Hble 1 3Heprocbeperaiolye CBoMCTBa. 3a CYET cneuy-
a/bHOrO HaMbINEHNS OHO 3HAYUTENBHO COKPALLAET MOTOK
TEnNoBoW 3Heprum, NOCTynatLLen B 3aaHne, obecneyn-
Bas MPW 9TOM JOCTATO4HO BbICOKMIA YPOBEHL CBETOMNPO-
MyCcKaHms.

OZHWMM 13 NOCAEAHUX OOCTVXEHWUIA HAYYHO-TEXHUYE-
CKOr0 nporpecca B CTEKONbHON WHAYCTPUM SBNSIETCS
pa3paboTaHHOE CneLmanucTamm Halein KOMNaHum CTek-
no Stopray. Ha ero noBepxHOCTb HaHOCATCS okono 15
CNOEB COEAMHEHWI PeaKO3eMeNbHbIX METANIOB, B TOM
uncne cepedpa. OTBeyast cambiM XecTKUM TpeboBaHm-
fIM N0 COMHUe3almuTe 1 3HeprocbepexeHuio, crekna
Stopray cnoco6CTBYIOT CHUXEHMIO HArpy3KK Ha CUCTEMBI
BEHTUNALMM U KOHOMLMOHUMPOBAHMS, MO3BOASS COKpa-
TUTb PACXOAbI HA KCMyaTaLMIO 34aHUS.

Ha poccuiickom pbliHKE, Kak U BO BCEM MUPE, Npume-
HSIETCS 1 TPALMLMOHHOE 3HEProcOeperaioLLee CTEKNO C
«MSIFKUM» HW3KOSMUCCUOHHBIM HanbineHneM. Ha npeg-
npusaTuax AGC, B 4aCTHOCTM Ha 3aBoge B KnuHy, OHO
Bbinyckaetcs nog mapkon Planibel Top N+.

Hackonbko NpoyYHbIMU IBNSKIOTCA 3TU CTEKNa?

o HepasHero Bpemenu ctekna Planibel Top Nu Stopray
He Mornv BbITb NOABEPTHYTHI 3aKaSKE Y MONJIMPOBAHUIO B
CBS3W C TEM, YTO «MSrkOe» MarHETPOHHOE HanblieHne
BbIFOPasIo B npouecce 00paboTky CTEKa B Nevu 3aKanu-
BaHug. HO crneumanncTel Hay4YHO-UCCNEA0BATENLCKOMO
ueHTpa AGC B Benbruv paspewmnm aty npobnemy, n Ha
pbIHKE MOSBUAMCL HOBbIE Bepcuu cTekon Planibel Top
NT v Energy NT, cumBon «T» B Ha3BaHWM yKka3blBAET Ha
BO3MOXHOCTb 3aKasku.

B 2007 rogy B pamkax nporpammbl «Coating Evolution»
(peBontouws B 06nacTu HanbineHmin) AGC Flat Glass Europe

CTEKJ10O AGC FLAT GLASS EUROPE -

HA ®ACAJAX U B UHTEPLEPAX 30AHUN

* Apa6ekune Omumpartbl: Capricorn Tower, Kharbarle n National Bank Tower

¢ Cunranyp: Siemens Centre, Marina House n Waterplace Condominium

* lOxHas Adpuka: Atlantica n Berco

* Benuko6putanus: Tooley Street — Plot 1 & Plot 6, Mid City Place London,
Holborn Place London, Baltic Centre for Contemporary Arts, Athens Place

* Yunun (Cantbsro): Edificio Millenium, Edificio Las Americas, Edificio Huidobro,
Edificio Isidora Foster n Edificio Bosque Norte

o ABCcTpanus: ABCTpanuicKuUin HaumoHanbHbIn yHuBepcuteT B KaH6eppe

* bonrapus (Codomsi): RZB — Raiffeisen Bank u Bellisimo Business Centre

* OpaHumsa (Mapwx): Hewlett-Packard Headquarters n Kenzo Building

¢ Poccua: MMIL, «Mockea-Cutun» («bawwHa-2000», «balwHa Ha HabepexxHo»,
«CeBepHasa bawHsa», «[lopog ctonuu», «Mmnepus»), BL «CyLueBckuin»,

BL| «ABunoH MNnasa», bLI «CokonuHas ropa», bL| «Metpononuc», «[doHcTpon
Mnasa», «[papgakc», wrab-kBaptnpa METPO Kaw & Keppw, wrab6-keaptupa
komnaHumn Toyota, asponopTsl LLlepemeTbeBo-3 1 [lomonenoso, 3aaHus

MIC Bo MHOrmx pernoHax, 3gaHve agmuumcTpaumm MO v npakTuy4eckn Bce
KpYrHble NPoeKTbl B pernoHax Poccun (asponopTbl, BOK3asibl, MHOrO3TaXHbIe
O0OMCHbBIE LIEHTPbI, FOCTUHNYHbLIE KOMMEKChI 1 T.4.)

npeacTasuna notpeGutensm 3akanueaembie npomyktel  Komnnekc Di fronte de la
A Stopray, B TOM YMCnie MpOM3BEdeHHbe Ha Gase CasSa Ha yn. Teepckas
OKpaLLEHHbIX B MACcCe CTEKON 3e/1eHOr0, CEePOro U CUHEro

oTTeHka. CTekna Stopray, He noasiexatume 3akaske, MOryT

1CMONb30BaTbCS B COCTABE MHOTOC/IONHOIO CTek1a — Tpu-

nnekca. Mpu 3TOM noBbiWaeTcs Ge30MacHOCTb, Takoe

CTekno He 6beTcs, U cam dacag BuirnaauT Gonee acTe-

TW4YHO, BCNEACTBUE OTCYTCTBUSI MCKaXeHWiA, NPUCYLLMX

3akaneHHomy ctekny. C mcnonb3oBaHvem ctekon AGC

BO3MOXHO Peann30BaTb Camble CMESbIE apXUTEKTYPHbIE

WAEMN 1 CTPOUTb 3[1aHNS N0BOro YPOBHS CIOXHOCTY.

Ha kakom aTane Balia KOMNaHUs Noak/lo4YaeTcs
K peanusauum apXMTeKTypHoro npoekra?

Hawa 3apaya — nocTaBuTb CTEKNO A1 NPOM3BOACTBA
cTekNnonakeToB, KOTOpPble B AanbHeiwem 6yayT
UCMO/b30BaHbl Ha dacafe 34aHus, HO YTOObI MOHSITb,
Kakoe CTeKN0 NoaoiaeT ANs peanmsaumm UMeHHO 3TOM
apXMUTEKTYPHOI KOHLIENLMW, Mbl y4acTBYeEM B paboTe Hap,
npoekToM GyKBaNnbHO C MEpBbIX AHEN ero peanuaauui.
3AaHve, KOTOPOe XO4ET YBUAETb MHBECTOP, AOMXHO ObITb
JeTanbHO NpopaboTaHo eLle [0 HavYana CTPOMTENbCTBA,
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HO BbINOMHSIOT NPOEKTbI Ang Poccun. MoeTt noCTOSAHHbI
06MeH UHdopmaLmeit.

B Poccuu Mbl yqacTByem B porpaMme aHeprocHepexe-
HUS1, KOTOPas ABNSIETCS COCTABHOMN YaCTbiO HALMOHANBHO-
ro npoekta «1oCTynHOe Xunbe», a Takxe COTPYAHUYaEM
¢ Komutetom locaymbl MO 3KOHOMUYECKOW MOAMTUKE U
npeanpuHUMaTensCTBy M COIO30M CTEKOMbHBIX NPEAnpU-
ST B pa3paboTke NPeIOKEeHNIA N0 TEXHUYECKOMY pery-
JIMPOBAHUIO 11 CO34aHUI0 HOPMATUBHON 6a3bl CTEKONLHO
WHOYCTPWW, raPMOHU3NPOBAHHOW C EBPOMECKON.

fABnsiacb noapaspeneHnem iNOHCKOro KOHLepHa,
HaCKOJbKO Bbl CBOOO/HbI B NPUHSATUU PELLUEHNIA?
PbIHOK B HaLlel CTpaHe 04YeHb OLICTPO pa3BMBaETCS, U
pykoBoacTBo AGC paccmaTtpvBaeT ero kak OguH 13 npu-
OpPUTETHBIX. Mbl LOMKHBI CIEA0BATb 3TOMY KYPCY, HECTU
OTBETCTBEHHOCTb 3@ PECYPC, C KOTOPbLIM Mbl paboTaem,
N COXPaHATb NMAEPCTBO B 3TON CdHepe AeaTeNbHOCTH.
®unocodus ynpasneHns koHuepHoM AGC cTpouTcs Ha
YeTbiPeX NPUHLMNAX, OAMH U3 KOTOPBIX KYNbTYPHOE pas-
HooOpasue. Mbl BeileM BU3HEC B TPaAMLMAX PYCCKOM
KYAbTYPbl M C Y4€TOM HAlLero MEHTANNTETA; B KOMAHLE,

TOProBO-OPUCHBIN LIEHTP
«Kutex» y KnesekoroBok3ana

BbICOKOTEXHOJIOrMYHOW CTEKOJIbHOW MPOAYKLMA

AOCTUXXEHUA AGC FLAT GLASS EUROPE B OBJIACTU PASBPABOTKM

* 2007 — aHTMHaKTEpUanbHOe CTEKIIO; CTEKNIO C BHeOPEHHbIMU CBETOANOAAMU;
* 2004 — Planibel G fasT — nepBoe CTeKNO C HU3KOIMUCCUOHHBIM MOKPbITUEM,
C BO3MOXHOCTbIO 3aKanvBaHus B Neyax BCex TUMOB;

* 2003 — paspaboTka 3aKkanmBaeMbIX HU3KO3IMUCCUOHHbIX MOKPbITUIA Ans

koTopasi ynpaensietT GuaHecom B Poccuu, HET HI OLHOTO
MHOCTpPaHLUa. PyKoBOAMTENM KOHLLEPHA He FOBOPSIT, 4TO
HaM KOHKPETHO AenaTb, — OHW OMNpPeaenswT cTparte-

AOL| npaBuTtenscTBa
MockoBckown obnacTtu

BusHec-ueHTp
Ha yn. KpacHonponeTtapckas

Npexae BCEro ero BHELWHWA BWA, MOCKONbKY NOTOM
BHOCMUTb M3MEHEHMS B MPOEKT O4EHb CIIOXHO.

Moatomy Kkorga poaunacb apxuTekTypHas KOHLLEen-
LMsl, Korga MOHSTHO, Kak OyaeT pacnonarartbes 34aHue
OTHOCUTENBLHO CTOPOH CBETA, Kakue @yHKLMM OHO Oynet
BbINOJIHSITb, Mbl peAiaraem ceou pelieHus. CTekno noa-
OupaeTcs TakuMm o0pa3om, 4ToObl obecneynTb Makcu-
MarbHYI0 NPUBNEKATENLHOCTb hacafa Kak C TOHKM 3pEHNS
KOMMO3ULMOHHOIO PELLEeHNs), Tak v LBETOBOM ramMmbl. Kak
1 YXe rOBOPUN paHee, OHO LLOMKHO 06ecneynBaTb SHep-
rocOepeXeHE 1 3aLLUTY OT CONTHEYHBIX JIyYeld, LyMonor-
noleHne v 6e3onacHoCTb. B TeueHne onpeaeneHHoro
BPEMEHU UAYT NEPEroBOPbI C 3aKa34MKOM OTHOCUTENBHO
LieHbI, 06BLEMOB ¥ CPOKOB NOCTABKU MPOAYKLMWW, Y1 €CAIN Mbl
NPUXOAMM K COrNallEHNIo, HauMHaeM BbIMONHATL 3aKas.
Ecnu kakoii-To BuL cTekna He npousBoautcst B Poccuy,
Mbl pasmeLLaem 3akas Ha apyrom npegnpusatim AGC Flat
Glass Europe, nockonbky B [pynne eCTb CBOEro poaa npo-
13BOACTBEHHAS cneumanu3aums. B komnaHum cospaHa
rpynna TeXHU4YeCcKol NoAAEPXKM, COTPYLHNKM KOTOPOW He
TOJbKO NPELCTABASIOT HALLY NPOAYKLMIO apXUTEKTOPaM 1
NPOEKTUPOBLLMKAM, HO W KOHCYNLTUPYIOT 3aCTPOWMLLMKOB
HEMOCPEACTBEHHO B MPOLECCE peanusaLym NpoekTa.

Poccusa n cerogHsa octaetcsa gpna AGC ogHm
M3 MPUOPUTETHbIX HanpaBfieHUN Pa3BUTUA
6u3Heca, y4nTbiBas POCT CTPOUTENLHOIO pPbIHKa
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Kakue BbicoTHble 3aaHusa B Poccum nocTpoeHsbl
¢ ucnonb3oBaHuem npoaykunu AGC?

CerogHs B Poccum, noxanyii, He HaigeTcst KPynHoro
ropoga, kKotopslii 6bl He cTpoun y cebst Cutu. U Hawa
KOMMaHWS NMPUHUMAET aKTUBHOE yyacTue B peanu3aumm
3TWX NPOEKTOB, MNOCKOJLKY Mbl UMEEM CNyX0y NOorncTu-
KM 1 OUNEPCKylo CeTb No BCel cTpaHe. pakTuyecku
BCE BbLICOTHble 34aHusa «Mockea-Cutu» MoCTPOEHbI C
MCNOMb30BAHWEM Hallel NPOAYKLUM, 32 UCKIIOYEHU-
eM Tonbko GawHn «Pepepauus». K coxaneHuto, Mbl He
cmornu ybeauTb 3akasyrka, YTo Halle CTeKNo Niyylle no
COOTHOLLIEHWIO LieHa/ka4ecTBO. bruaHec ectb 6uaHec. C
[PYroi CTOPOHbI, Mbl X0Tenu 6bl, 4To6bl Nnpoaykuus AGC,
npow3eeneHHas B Poccuu nnm npuseseHHas 13 EBponbl,
ucnonb3osanack 60bLUe, MOTOMY YTO €€ Ka4eCTBO HEU3-
Mepumo Bhilwe. K ToMmy xe yem Gonblue mMbl paboTaem B
Halleit cTpaHe, TeM 60sbLUe 3TO NPUHOCUT €€ 3KOHOMU-
ke. Hu opHoii koneikn 13 3apaboTaHHON NPUBLIAN Mbl
He BbIBE3/IM 32 PyOEX, a PENHBECTMPYEM €€ B Pa3BuUTHE
6usHeca B Poccuu.

Mpoaykums BocTpeOOBaHa Ha PbiHKE, Mbl aKTUBHO
COTPYOHMYAEM C TakUMK KOMNaHWSMM, Kak «Benko
2000», KoTOpas NPOM3BOANT CBETOMPO3PAYHbLIE KOHCT-
PyKUMK, Y HAC faBHWE NAPTHEPCKME CBA3M C TYPELKOW
KOMNaHuew «3HKa» U MHOTMMU APYrMI Kak POCCUIACKN-
MU, TaK ¥ MHOCTPAHHLIMK KOMMaHNaMK. CerogHs pbiHOK
CTUPAET BCE TPaHWLbl, NOSTOMY Mbl KOHCYNLTUPYEM
ApPXMTEKTOPOB, KOTOPbLIE paboTaloT B APYrux CTpaHax,

rvio, a Mbl NpeanaraeM UM CBOE BUAEHWE PA3BUTMA HA
POCCUICKOM pbiHKe. Halwm npefnoxeHus paccmatpu-
BaloTca Ha Cosete ampektopos AGC v, kak npasmno,
nonyyatt ogobpexue. LonkeH ckasatb, 4TO K HaLIeMy
MHEHMWIO NPUCAYLIMBAIOTCS, Mbl UIMEEM ONPELENEHHbIV

KpyrnHorabapuTHOro CTEKna;
* 2000 — Sunergy — nepBoe TBEPAOE CENIEKTUBHOE CONMHLIE3aLLUTHOE
MOKPbITUE C HU3KNM YPOBHEM CBETOOTPAXKEHWS;

no60BOE CTEKIO C COMHLE3ALLMTHBIM MOKPbLITMEM Iris;
aBTOMOOUNS;
Ka4yecTBo, 6€3 NPUMEHEHUs Meau 1 CBUHLA;

* 1995 — ceneKkTuBHbIE COMHLE3aLLNTHbIE MOKPbLITUSA ANA obecneyeHns
MakcumanbHOro komdpopra 31Mon n neTom;

* 1975 — Stopsol — Hanbonee npogasaemoe B MMpe CTEKIIO C TBEPAbIM
COMHLE3aLLMTHBIM MOKPbLITUEM.

* 1999 — Planibel Top N — 3TanoH B cermeHTe HN3KO3MMUCCMOHHOIO CTEKNA;

* 1996 — aKkonornyHoe 3epkasno Hosoro nokonexuns (MNGE); ynyywernHoe

* 1998 — CTEKII0 C CeNEeKTUBHON TEMNMON30MALMEN, CHDKAIOLLIEe HAarpeB canoHa

* 1990 — VEC — cnnaBneHHoe CTEKI0 AN CMOLWHOro dhacagHoro OCTeKeHus;
* 1988 — CcTEK0 ANs ONTOSMEKTPOHHBIX NPUOOPOB (TONLWMHON MeHee 1,2 Mm);

KpemouT foBepus, Ho ObIBaET, YTO BO3HUKAIOT U CMOPHbIE
MOMEHThI, HO BE/lb B CNOPEe POX/AAETCA UCTUHA.

YBuaum nu Mol ctekno komnanum AGC
Ha ¢acape OawHu «<Poccus»?

C capom HopmaHom ®octepom y komnanum AGC cno-
XWUNNCb XOPOLUME NApTHEPCKME OTHOLLEHUS, Mbl MOCTaB-
NSAN CTEKNO AN CTPOUTENbCTBA TakMX 3aMeTHbIX 00b-
ekToB B JloHAOHe, kak genosoit komnnekc Canary Wharf,
Hebockpeb «Mapu-3kc», Ha ¢acame KOTOPOro O4YEHb
MHTEPECHO coyeTaeTcs 0efioe M YepHOoe CTeKNo, yya-
CTBYEM B peannsauyun ero rpaHamo3HbIX MPOEKTOB B
Apabckmx Imumpartax. Yto kacaetcs H6atiHu «Poccusi», To
Mbl Y€ BCTPEYannCh C NpeaCcTaBUTENSMI Er0 KOMNaHWM,
obcyxzanu npoekT, u g yBepeH, 4to dunocopus AGC
— WHHOBALMM N MACTEPCTBO MCMOMHEHWS! — KaK HeNb3s
Nyylwe cooTBeTcTBYET ¢unocodun sustainability capa
®octepa. Pacap GawwHn «Poccus» ByAeT 04eHb CNOX-
HbIM 1 3KONOMMYHbIM, 06ecneyMBaloLWyM MakKcUMabHO
9KOHOMHOE PacX0fO0BaHWE 3HEPreTMYecknx PecypCoB.
BceM atuM TpebGoBaHMSIM Hala npomyKuus B MOSHOW
Mepe oTBevaeT. |
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Mfochishem, E* (MAPa)

BbICOKO3OOEKTUBHOE, BESOMNACHOE
OCTEKNEHVE ®ACALOB C NMPUMEHEHMEM
MHOIOCJIOMHOTO CTEKJIA

B cTpoutenbcTBe, U O0CO6EHHO B GU3HEC-NPOEKTax, B NocnegHue rogbl LUIMPOKO
pacnpocTpaHUINCb TEHAEHLMN BO3BEAEHUSI BbICOTHbIX 34aHUA — FOCTUHML,
OGM3HEeC-LeHTPOB, B MeHbLLEeN CTeNeHU XUJbIX JOMOB. TO CBAA3aHO CO MHOIMMMM
YyCNOBUSIMU, B HaCTHOCTU C TEM, YTO CTPOUTENLCTBO BbICOTHbIX 34aHUN faeT
BO3MOXHOCTb CYLLECTBEHHO 3KOHOMUTb TEPPUTOPUN 3aCTPOMKU, BbICBOGOXKAAS
UX nop apyrue HyXpapbl. Mpyn 3TOM K BbICOTHbIM 34aHUSIM NpPeabABNSAIOTCS
NOBbILLUEHHble TPEe60BaHUA — OHU [OJKHbI 6bITb OJHOBPEMEHHO 6€30MacHbIMU
N apXUTEKTYPHO NpuBrieKaTesibHbIMMU.

Puc. 1. ameHeHne
MOZyns ynpyroctu

B 3aBUCUMOCTU OT
N3MeHeHUs TemnepaTypbl

Puc. 2. LLITa6-kBapTmpa
KoMnaHum Endesa

Puc. 3a. Cxema
Harpy>XeHusi KOHCTPYKLMM
[0 paspyLueHus u ee
noeefeHve nocne
paspyLueHust ctekna

b [rerwm.om

—— Smmrylad R} Plas
== PVB

EL; - i} i ]

nsi0becneyeHusi kak 6e30nacHOCTM 00bek-
TOB, Tak M UX BbIPa3nUTeNbHOCTY BoNbLUIOE
BHUMAHWE YAENsieTcs UCMOMb30BaHMIO
MHOrochnoiHoro crekna. Passutre pelue-
HWiA MO NPOM3BOACTBY 6E30MACHOro CTek-
Na, OT/IMYALOLLWIXCS OT TPALMULMOHHBIX (MOAMBUHUAOYTUPANb
- BB), faeT BO3MOXHOCTb AM3aiiHEPaM, apxXuTeKTopam u
NPOEKTVPOBLLMKAM MCMO/b30BaTh BCE JlyulUMe CBOMCTBA
MHOFOCNOMHOIO OCTEKNEHWa pacapos. B faHHON CTaTbe Mbl
PaccMOTPM CPaBHUTENbHLIE XapaKTEPUCTUKM MexaHu4e-
CKOW NPOYHOCTY MHOFOC/IOMHBIX CTEKON C UCMOJb30BAHNEM
TPaauUMOHHLIX MaTepnanoB (MBB) n HOBbIX MHOMEPHBIX
aaresvBHbIX NOMMEPHbIX cioes SentryGlas®, koTopble 3Ha-

4

Temperature, T
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YNTENBHO XEeCT4e ¥ npoyHee, yem MNBB. Mbl orpaHnimmMcs
PacCMOTPEHNEM MPOYHOCTHBIX XapaKTepUCTUK, NoBene-
HWSI KOHCTPYKLWW MOCNE Pa3pyLUeHns U TeMNepaTypHbIX
addexToB. B ganbHenwmx nybnmkaumsx Mol paccMoTpim
MOBEEHVNE MHOTOCNOMHBIX CTEKON C MPUMEHEHWEM HOBbIX
TexHonorunin nponssoacTea (SentryGlas®) ¢ Toukn 3peHus
ONTUYECKMX 3PPEKTOB, CTOWKOCTU K NOTOAHBIM YCAOBUSM,
6e30nacHOCTY, NPOHWKHOBEHWS 1 B3PbIBOOE30NACHOCTH, a
Takxe PacCMOTPUM PACHEThl HAMPSKEHHO-AEPOPMMPOBAH-
HOrO COCTOSIHUSI MHOTOCJIOMHBIX CTEKOJ, N3rOTOBJIEHHbIX C
ncnonb3oBaHneM SentryGlas® npu pasnuyHbIx TUNAax Guk-
CaLyn 1 BO3MOXHOCTY NPOEKTUPOBATL HOBbIE KOMMO3UTHbIE
METO/b! KPEMNEHs CTekna.
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Puc. 36. Cxema
Harpy>XXeHusi KOHCTPYKLMK
[l0 paspyLLeHUsi U ee
noeefeHne nocne
paspyLUeHus cTekna

Puc. 4. BusHec-
ueHTp «KenbHCKui
TpeyronbHuk», RZVK

Puc. 5. WTta6-kBapTupa
KoMnaHuu Endesa

Puc. 6. Mpadmku
3aBWCUMOCTYU «Harpyska
— Temnepartypa

— HanpsbxeHue» ans
pasnuyHbIX TUMNOB
afresuBHbIX CNoeB

YTO TAKOE BbICOKO9®DPEKTUBHOE
OCTEKJIEHUE ®ACAOA?

CTekno 9BngeTcs HemoBTOPWMMbIM CTPOUTENbHLIM
maTtepuanom, Ho ero 3PdEKTUBHOCTb 3HAYUTENLHO
noBbILLAEeTCs, Koraa npu obpaboTke emy npuaatoTcs
3HauUTENbHbIE YNPOYHSoWMe GYHKUMK. B 4acTHOCTK,
3TO OYeHb BAXHO NPV MPOEKTUPOBaHWMM (acalHbIX
ocTekneHnin Gonbwux nnowapein. Ang obecneyeHus
MEeXaHM4Yeckoin npo4yHocTn u BesonacHocTu 6OJb-
wKnx naowanen dacagHoro OCTEKJEHUS MPU BbICO-
KMX Harpyskax (BETpOBble, CTPYKTYpHble) Heobxoam-
MO C03[aBaTb TakMe KOHCTPYKLMK, KOTOpble MOraun Obl
YOOBNETBOPATL NMPOEKTHbIM TPeBOBAHUAM HanpPSXeH-
HO-4ePOPMUPOBAHHOTO COCTOSIHUS MPU COXPaHeHUK
U/MAn 3KOHOMUM BECA KOHCTPYKLIMK OCTEeKNEHMS. Takum
LLeNIIM CAYXKT, B YACTHOCTW, IOHOMEPHbIV NOIMMEPHbIV
afresmeHblii MaTepuan SentryGlas®. Mpw cTaHAAPTHbBIX

700 T

I

600

P, -

Load at 17 MPa Glass Stress. P,; (N)

&5, = 2.38 MPals (~ T s ramp)

4.7 mm £ 075 mm SeniryEasR) Plus £ 4.7 mm
0 2.5 mm Mondlithic Glass
100 | —O— 47 mm/0.76 mm PVB/ 4.7 mm -
— = 101 mim Equivalent Monalith (IS0 1288-3)
=eemaemae 35 mim Equivalent Monoiith (150 1288-3)
0 L . . R . —- e
10 20 30 40 50 60 70 80

Temperature, T (°C)

168 BblchM OKTAGPbL/HOAGPb

ycnoBusix paboTbl (KOMHATHAs TEMNepaTypa) XecTKoCTb
SentryGlas® B 100 pa3 Bbille, YeM Yy TPaAMLMOHHO-
ro matepuana lBB. HecmoTpa Ha TO 4TO MaTepwuan
OblN M3HaYaNbHO pa3paboTaH Ans NPUMEHEHNs B ypa-
raHo-onacHblx 3oHax CLUA (®nopupa), ero ¢uauko-
MexaHu4yeckme CBOWCTBA MO3BOMAIOT MCMOAb30BaThb
SentryGlas® B Tex o6nactax, roe TpebyeTca Bbicokas
CTPYKTYPHas yCTOM4MBOCTb M Ge30nacHoCTb. B yacT-
HOCTW, 3TOT CTPYKTYPHbIA MaTepuan 3ddekTnBeH Ha
00bekTax, rae K CTEKISHHON KOHCTPYKUMKU NpUaoXe-
Hbl 3HAQUMTENIbHblE HArpy3kuM Npu TOYEYHOM OMUpPaHUK
KOHCTPYKLMKW, €CTb OMacHOCTb pPaspylweHns cTekna, a
TakXe B KOHCTPYKUMSX, NMOABEPraowmxcs 3HaqnTeNb-
HbIM TEMMEPaTYPHbIM Harpy3kam.

NPOYHOCTb MHOrOCMIOMHOI0 CTEKNIA
C UCNOJIbBOBAHUEM SENTRYGLAS®

CpaBHUTENbHBIM UCCNEeA0BaHNSM NOABEPranncCh cre-
LytoLme KOHCTPYKLWK:

* MOHOJIMTHOE ChIPOE CTEKJI0 TONLLMHOA 10 MMm;

* MHOrOC/OMHOE CTEKNO ¢ ncnonb3osanuem MNBB aare-
3uBHOro cnosl Butacite®, KoHCTpykuMS: 5 MM CTekno/
0,76 MM afire3vBHbIin coli / 5 MM CTeKNo;

* MHOrOCNOWHOE CTEKNIO C WUCMONIb30BAHUEM
SentryGlas®, koHcTpykums: 5 MM ctekno / 0,76 mm
SentryGlas® / 5 mm cTeko.

JKCNepuMEHT 3akJl04ancs B UccnenoBaHum npornbos
N HaNPSXXEHWIA B KOHCTPYKLMM NPU NPUAOXKEHUN KPaTKO-
BPEMEHHO Harpyskun (MMUTaums BETPOBbIX MMMYNIbCOB)
cornacHo pwc. 8.

Mpy 3TOM rNaBHble HANPSKEHWS B KOHCTPYKLMU MHO-
rOC/MI0MHOr0 CTeK1a MMEeNW pacnpeaeneHune, nokasaHHoe
Ha puc. 7, a npornbsl — Ha puc. 9.

Takum 06pa3om, NPYMEHEHNE HOBOTO MOHOMACTUYHO-
ro matepmana SentryGlas® pons npousBOACTBA MHOMO-
cnoviHoro 6e30nacHoOro CTekna nokasbliBaeT HanayyLlme
pe3ynsTaTthl HanpsKeHHO-AePOPMUPOBAHHOIO COCTOSI-
HUS MPW Pa3ANYHbIX HAarpy3kax, 4To [aeT BO3MOXHOCTb
€031aHusa Hanbonee 3GDEKTUBHBIX KOHCTPYKLMIA C TOUKM
3peHuna NPoYHOCTb/BeC 1 npornb/sBec. B cBOlO ovepeab
3TO MO3BONSET aPXUTEKTOPY CYLLECTBEHHO CHU3WTbL BEC
CTEKNIHHOW KOHCTPYKUMM U paccMaTpuBaTb BO3MOX-
HOCTb OCTekNeHUst BONbLUMX NPONETOB NPU COXPAHEHNM,
@ 324aCTYI0 YMEHbLUEHW TNaBHbIX HANPSXEHWA. [laHHble
MCCNefoBaHNs, B YACTHOCTU, NIEMN B OCHOBY MPOEKTU-

IS0 1288-3 Four Point Band

Puc. 7. Pacnpepenexue rnaBHbix
HanpsHKeHU B KOHCTPYKLMW

T=50"

Maximum Principal Glass Strass, o, (MPa)
o

&= 238 MPals [~ T s ramg)

O &5 mm Monolithic

O AT mm! 078 mm FVE 4T mm

= | & 4.7 mm ! Q75 mm lonoptast /4.7 mm

0 100 200 300 400 500

pOBaHMs Takmx dacagHbiX KOHCTPYKLUMIA, kKak dacagHoe
ocTekneHne 6usHec-ueHTpa RZVK, KenbH (apxutek-
Topbl - lhab Morgan & Dominique Renner & Thomas
Krause&Bruno Diener & c¢/o Schmdilin AG; cTpyKTypHbIiA
AM3aitH n nammHupoBaHue — FlachGlas Wernberg) - puc.
4, a TaKXe MHOTUX LPYrKX.

NOBEAEHUE KOHCTPYKLMM MHOIOCJIOAHOIO
CTEKJIA NOCJIE PASPYLLEHUA

OKCNEPUMEHT 3ak/ioyancs B Grkcaumy NAacTyHbl MHO-
rOCNOVHOIO CTEKNa Ha YETbIpex ornopax (CKBO3HOE Omnu-
paHvie) 1 NocneayloLLeM HarpyxeHun. Paccmatprsanich
KOHCTPYKLMKW, COCTOSILLME M3 ABYX TEPMOYNPOYHEHHbIX
CTEKON TONMWMHON 5 MM W cOBpaHHble C NPUMEHEHUEM
SentryGlas® n Butacite® (nonveuHunGyTupans). Mpaduk
HarpyxeHwvs nokasaH Ha puc. 3 (a, ).

Kak B1AHO 13 3TOr0 PUCYHKA, Aaxe nocne paspyLeHns
CTeKa XeCTKOCTb Npochnoiiku SentryGlas® He no3sonset
KOHCTPYKLMM BbINACTb 13 OMOP, YTO JAET BO3MOXHOCTb,
a rnaBHOe BPeMSs, 419 3aMeHbl Pa3pyLLEHHOMO 3/IEMEHTA.
B cnyyae xe ncnonb3osaHus MNBB paspylwerHbin ane-
MEHT OCTEKNIEHNS BbINAAAET U3 GUKCUPYIOLLMX €ro onop,
€034aBas TEM CamblM yrpo3y 6e30MacHOCTU NAEN.
9711 ceoiicTBa SentryGlas® WMPOKO MCNOAL30BaHbI NpK
NPOEKTUPOBaHUM BE3PaMHbIX KOHCTPYKLMIA OCTEKNEHNS
Takux 34aHWIA, Kak, Hanpumep, WTab-kBapTMpa KOM-
naHum Endesa, Wcnanusa (apxutektypa: KPF Bellapart
Engineering ) - puc. 5 u op.

TEMMNEPATYPHASl CTOMKOCTb SENTRYGLAS®

Kak n3BecTHO, Moaynb ynpyroctu nwboro mare-
prnana W3MEHSETCS C YBENUYEHUEM TEMMNepPaTyphl.
EctecTBeHHO, Ans afresuBHbIX NPOCNOEK 3TO Takxe
akTyanbHo. TeM He MeHee MCCneLoBaHWS Mokasany,
YTO M3MEHeHWe Mopyns ynpyrocTtu SentryGlas® npo-
UCXOLMUT 3HAYUTENBHO MEAJIEHHEE, YeM TPAAMLMOHHO
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ucnonedyemoro BB, 4to paet matepmany LOMOAHM-
TeNbHbIV 3anac NPoYHOCTM (puc. 3).

lpaduk, nNpencTaBiaeHHbIi Ha puc. 6, nokasbiBaeT
M3MEHEHNE Harpysku, HeobXo4UMMOW oS NOAAEPXaHNs
B KOHCTPYKLMM NOCTOSIHHOrO Hanpsxxenus B 17 MIMa npu
M3MEHEHMI TEMNEPATYpbl B 3KCNEPUMEHTE, OMUCAHHOM
Bbie (puc. 8). Kak BMAHO, MHOrOCNOMHOE CTEKNO,
C03/aHHOe C ucnonb3osaHvem SentryGlas®, nossonsert
CYWECTBEHHO YBEAUYUTb HECYLLYID CMOCOOHOCTb
KOHCTPYKLMW MO CPaBHEHWIO CO CTaHLAPTHbLIMM
marepvanamu.

Takum o6pa3om, BUMAHO, 4TO MCNONb30OBaHUe
HOBbIX WOHOMEPHbLIX MaTepvanoB Ans NPOM3BOLCTBA
MHOrOC/O/HOr0 CTEK1a AaeT BO3MOXHOCTb CYLLLECTBEHHO
C3KOHOMUTL CTEKN0, 4TO obecneynBaet obneryeHue
BeCa CTPYKTYPHOrO OCTEKNEHWUS U BO3MOXHOCTb
1CNOMb30BaHNS HOBLIX METOA0B NMPOEKTUPOBaHNS. M

Puc. 9. Pacnpepenexve
NpPOrn6oB B KOHCTPYKLMM
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Tekct UBETTA BETJIAPOBA,

obecneynBaloT niaBHOE NepeMeLLeHMEe TPOJIEEB, a UX
rMOKOCTb NMO3BONSET CKOHCTPYMPOBATL NYTH AAXE CNOX-
HOW KOHDUrypauum.

Kaxzoe 13 nepemeLLaloLLMxcs no TponnesaM yCTponcTs
obnafaeT cBOMMW LOCTOMHCTBAMU M OCODEHHOCTAMMU.

MaTepuanb NPeaoOCTaBNEHb TPYNNoOi KOMNaHUN «NHTepTeK»

LIMOHAPHBIMU U MOOWIBHBIMU (T.€. NEPeMELLAOLLIUMMU-
cs BooAb dacana), ¢ GUKCUPOBAHHOW UM MOBOPOTHOM
CTPEenoi, C BO3MOXHOCTbIO KOMOMHALMW NOLbLEMHMKA W
nebenkn nT.4. CneumansHas ntobka no3eonset jobparb-
C$1 10 Y4acTKOB dacaja, Haxo4ALWMXCs B yrnyOneHusx.

Tak, OpraHW4HO BMKCLIBAIOLLMECS B CTU/b CTEKIsSHHLIX — Cresa: cuctema
KpOBeNb MOABECHbIE JIECTHUYHLIE MOPTasbl NO3BONAOT ;paCpr6-rycaK»
LieHTpe: NofBecHble
00C/yXMBaTh Jaxe camble TPYAHOAOCTYMHbIE Y4aCTKM nNaTchopMbi
MOBEPXHOCTU W SIBNSIOTC WAEANbHbIM PELIEHNEM AN Crpaga: kpaHoBOe

paboTsl ¢ aTpuymamu, GobWUMK BUTPAXaMWU U CBETO-  060pyLoBaHue

[na dacapHbix paboT Takxe MCMONb3YTCS CUCTe-
Mbl MPOMBILLIEHHOrO anbnuHM3Ma. Hanpumep, cuctema
Securail npeacrasnsetT co60i MOHTUPYEMBI B «KOHbKE»
KPOB/M UAW NO NEPUMETPY 34aHUS aNIOMVHUEBBINA MPO-
unnb CO CKONb3SLLEN KAPETKON ANs KpenneHns Tpocos. Bo

MEXAHI3M
NONYYEHIS OOCTYMA

KpacoTa TpebyerT... HeT, He XepTB. KpacoTta TpebyeTt yxoaa 3a co6on. U ato
yTBEpXAeHue cripasefsiMmBo No OTHOLLUEHUIO He TOJIbKO K BHELUHEMY BUAY
npeacTaBUTESNIbHUL, NPEKPacHOW NONIOBUHBLI YesioBeYecTBa, HO U K pacapam
apXUTEKTYPHbIX COOpYXeHUn. YHTo6bl coBpeMeHHble CBepKalwue 3gaHus
NpoAoJKaNu BbIrMAAETb TaK XXe BEJINKOJIENHO, KaK U B NepBble AHU 3KcnyaTauun,
HY>XHO NMOCTOSIHHO NPOBOAUTL MOHUTOPUHI chacapoB, OCYLLECTBAATb YXOph 3a
HUMMU, a AN 3TOro Heo6xoauM 6ecnpPenATCTBEHHbIN AOCTYN K KAXXA0MY 3JIEMEHTY
orpaxparoLmx KOHCTPYKUUn. C NoOMOLL b0 KaKoro o6opyaoBaHNA 3TO BOSMOXXHO?

BbIMM DOHAPSIMM HA Kpblax. [as KOHCTPYKLMWA CROX- yﬂOGCTBO B 9KCnyaTtauum, 5930ﬂaCHOCTb,
HbIX GOPM UCNONb3YIOTCS TENECKONMYecKne necTHULbI, 3KOHOMMUYHOCTb U 3CTEeTUKA — BOT OCHOBHbIE

a A0CTYnN K BePTNKaJibHbIM NOBEPXHOCTAM NOA NOPTaaom o o
obecneynBaeTcs YCTaHOBKOW Ha mopTane noaBecHON cBoOMCTBa Ka4€CTBEHHOU CUCTEMDI AOCTyna

nepeaswxHon nnatdopmel Tuna BMU.

Tunosble nofBecHble NNaTGOPMbl pacCcyUTaHbl Ha
OLHOr0-ABYX 4enoBeK, a Mo WHAMBMAYaNbHOMY 3aKasy
MOryT ObITb U3rOTOBJIEHLI TAKME YCTPOWCTBA LNNHOW [0
20 M 1nm 0cob0 yskne nnatdopmel Ans 00CNYXMBAHNS
dacanos C ABYMS IMHUSMU OCTEKSIEHMS.

acagbl MHOTUX 3[aHWA, NMOCTPOEHHBIX

3a nocnegHee pecsTunetue, pagy-
' ' 0T rna3 HecTaHAapTHbIMKM dopMamm
1 pasHoobpasnemM Kcrnonb3yeMbix
MaTepuranoB (pPasnuyHble TUMbl CTek-
na, KOMMO3UTHbIE maTepuansl W T.A4.). TexHonorum mx
NPOEKTUPOBAHNS, N3rOTOBNEHWS U MOHTaxa AOCTUIN B
Poccuy LOBONbHO 3HAYMTENBHBIX PE3YNLTATOB, U Pa3By-
TWe 3TOro HanpaBNeHNs B CTPOUTENLCTBE TPeOYEeT CTONb
Xe BbICOKMX TEMMOB B CMEXHOW 061acTu — B peLleHnn
BOMPOCOB, CBfi3aHHbIX C obecneyeHneM CBOOGOAHOrO
poctyna Kk nobomy yyacTtky dacaga, 4tobbl CTanu Bo3-
MOXHbI €r0 PEMOHT ¥ 04MCTKA.

Cuctembl obcnyxuBanus u pgoctyna Kk dacagam
30aHWi - 310 cdepa [eaTenbHOCTW rpynnbl KOMNAHUA
«MHTepTek». OTa rpynna KOMNaHuii pellaet BeCb
KOMMNIEKC BOMPOCOB, CBS3aHHbLIX C MPOEKTUPOBAHUEM,
M3rOTOBIEHUEM U MOHTAXOM Takux CUCTEM, UX MYCKOM W
00CnyXMBaHNEM, B3SIB 32 OCHOBY TEXHUYECKME PELLEHNS
KOMMaHuu ¢ 15-neTHuM cTaxem «PocTtek» (PUHASHaVS).
Cuctemamn 06CNyXUBaHWS rpynnbl KOMMNAaHWNA
«/IHTepTEK» OCHALLEHbI Takne 34aHWS, Kak FOCTUHUYHO-
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nenooii komnnekc LOTTE PLASA n cnyxe6Hoe 3naHue
MMC, «Mpe3unneHT OTenb» Ha FAkMMaHke U NOCONbCTBO
AnoHun B Mockee, dabpuka Philip Morris B CaHkT-
MeTepbypre 1 HOBOPOCCUIACKMIA BU3HEC-LIeHTP «TEAM>,
Toprosblii komnnekc UKEA-META B Xumkax U MHorue
opyrue.

Ha npumepe npoaykuum «MHTEpTEK» MOXHO NO3HA-
KOMUTBLCA C PasfMYHbIMK BapuaHTamMm WUCMONb3yeMbIX
CerojHs B 3101 chepe CUCTEM.

Yno6cTBO B 3KcnyaTaummn, 6e30nacHOCTb, S9KOHOMUY-
HOCTb 1 3CTETVKA — BOT OCHOBHbLIE CBOMNCTBA KAYECTBEH-
HOV CMCTEMbI IocTyna. B ocHOBe Takmx cuctem o0bIYHO
NIEXUT MPUHLMN UCMOMb30BAHNS NIETKMX aIlOMUHUEBBIX
npodwuneit 1 nepemMeLLaoLLMXCS N0 HUM Pa3HO0OPa3HbIX
YCTPOICTB ¥ MEXAHU3MOB C PYYHLIM U 3EKTPUYECKUM
NpPVYBOAOM. BOo MHOrMX cucTemax BOCTyna NPUMeHSeTCs
MOHopenbcoBas cuctema. OHa npepncrtasnset cobow
PEeNbCOoBLIN NYTb, KOTOPLIA UAET 0OLIYHO MO NepumeT-
py 30aHns Hapg obcnyxmBaemMbiMK yyacTkamu dacaga.
Mo Hemy nepemelLaloTca Tpoaneun, obecneumsatoLme
[BWXEHWe NOJBECHbIX YCTPOMCTB. MOHOPENbCOBLIE NPO-
UM HALEXHbI, NErkn, 3CTETUYHbI U YHUBEPCAbHbI,

CbeMHble rycaku — ansTepHaTiMBa MOHOPESbCOBOW
cucTeme. B aToM ciyyae no nepUMETPY KPbIWW 34aHNS
MOHTUPYIOTCS CTaslbHbIE MbEAECTAbI C LAroM, PaBHbIM
LUMPUHE NOLbEeMHMKA, Ha KOTOPbIX NPU HEOBXOAMMOCTY
MOryT ObITb YCTAHOBJIEHbI OfHA UM HECKOJLKO Nap ryca-
KoB. [ycaku 3akpennsioTCa Ha Kpbllwe TOMbKO Ha MepUos,
paboT, a NOTOM AEMOHTMPYIOTCS, 4TO NO3BONISIET COXpa-
HUTb HEM3MEHHbLIM BHELLHWUIA BUA 34aHNS.

OO6bIYHO B COYETAHWM C 3TOV CMCTEMOI UCMONb3YIOTCS
MO[Y/IbHble MOHTaXHble NAaTGopMbl ANMHON OT 4-6 M,
6narozfapst KOTOPLIM 3HAYUTENbHO COKpaLLaeTcs Bpems
MOVikM dacafioB. ITW KOHCTPYKLMWU Nerko pasbuparotcst
Ha NNIOCKMe 37IeMeHTbI, YTO YAOOHO AN1st MX XpaHeHwus, a
YrN0BbIE MOAYAM NO3BONSIOT BO BpeMsi dacadHbx paboT
ornbatb apXMTEKTYPHbIE ANEMEHTbI 3AaHMs.

Hanbonee yHuBepcanbHasi cuctema 06CNyXnBaHWS
dacagoB - kpaHoBoe 060pyaoOBaHME, KOTOPOE MOXET
NPUMEHATLCS Kak BO BpemMs MOHTaxa dacaga, Tak u
NSl ero TexHuyeckoro obcnyxusanus. OHO ycTaHaBM-
BAETCA Ha Kpblle 34aHns U B Hepaboyem COCTOSHWUM C
3EMJIN HE3AMETHO, T.e. He NOPTUT BHELWHWIA Bug dacaga.
Pa3HoBMoHOCTEl KpaHOB HEMANO: OHWM MOryT ObiTb CTa-

Mo6unbHble NECTHULBI
n nopTasnsl

Bpema paGOTbI aJIbNMUHNCTBI NMONb3YIOTCA I'IepCOHaJ'IbHOI7I
nebenkoin — anexTpuyeckoint nnm GeHamHoBoW. Cuctema
Securail HaueneHa Ha NoBbileHWe 6e30MacHOCTU: Npu
nafIeHNM YeNoBeK MOBMCAET Ha CTPAXOBOYHOM MosACE, a
crneumarbHble YCTPONCTBA AeMMNOUPYIOT CUITY HATSXEHNS
TpOCa, cBOASA K MUIHUMYMY BO3MOXHOCTb TP@BMbl.

PasHoobpasue cuctem o6cnyxmBaHus dpacaios no3so-
ndet BblﬁpaTb MakCUMaJibHO I'IO,EI,XO)J,HLI.I,VIﬁ BapWaHT, npu-
4eM C BO3MOXHOCTbIO VIHD,VIBVID,yaJ'IbHOVI «MOAroHKn» CUC-
TeMbl N0, 0COOEHHOCTY KOHKPETHOTO 3aaHus. M
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POZNANS GIANT
JENGA BLOCK

Imagine a huge glass jenga block
dominating the skyline of a city.
Well if you visit the city of Poznan
in Poland located between Warsaw
and Berlin in the not too distant
future this vision could become a
reality.

Architect Jesus Marco Llombart
from the AMA Studio has dreamed
up the design of what will be called
Poznan Forum AMA Studio, a 240
m tall building topped with a roof
garden and 45 m tall. Attached to
one side is a spawling lower-rise
wing.

Rising to 55 stories, the slender
300 million Euro project will contain
approximately 90,000 square m of
space within something that looks
like an elongated Borg cube from
Star Trek preparing to invade.

With dozens of projecting bays
adding depth to what would oth-
erwise be a basic block, it is clad
in highly reflective glass curtain
walls. The scheme will mirror the
lighting conditions and weather of
the time giving an ever changing
appearance to the irregular shape.

Working inside from top to bot-
tom will be a rooftop restaurant,
13,380 square m of apartments,
a 168 room hotel, 18,400 square
m of office space and on the low-
est floor and wing 17,160 square
m of leisure, cultural and retail
space. 24,600 square m of base-
ment parking for 1000 cars are
also provided.

The planning authorities in
Posnan have already given the
tower their approval but construc-
tion is yet to start. If it does go
ahead then Poznan Forum could
be completed as soon as 2011.

AMA Studio

THE CHEESEGRATER

British Land have confirmed
that London’s upcoming tallest
building, the Leadenhall Building
- nicknamed the Cheesegrater,
has been delayed mid-construc-
tion in a money saving initiative
following losses to the company of
£572 million. The news follows the
publication of British Land’s first
quarter report yesterday and spurs

concerns over the many com-
mercial projects in the UK capi-
tal. Designed by Richard Rogers,
Leadenhall was due to rise to 736
ft and its 47 stories would pro-
vide 612,000 sq ft of high quality
office space. But with the market
downturn, British Land have taken
into account that office space is
not at a premium and are look-
ing into money saving measures
on the scheme. They have already
confirmed that the initial deadline
of 2011 will not be met and are
hoping that the project will now
complete in 2012. Chief Executive
Stephen Hester told UK newspa-
per the Telegraph: «If we were to
meet our 2011 schedule we would
have to begin letting the property
in 2010 and we don’t believe we
would be able to achieve premium
rates at this time. We also think
we are passing the peak of the
contract cycle and steel prices are
starting to fall, so we hope to get
some of the costs down involved
with the building.» Currently the
project is at the demolition stage
for the existing building, which is
being deconstructed from the bot-
tom up, but there is no indication
as to when this will complete. As
one of the most high-profile builds,
and one which was already under-
way, the delay of the Leadenhall
Building is further evidence that
the UK construction industry is
in crisis-mode brought on by the
Credit Crunch. But the move by
British Land and their confidence
in construction cost reduction
could mean a rope is due to be

thrown to troubled developers.
Rogers Stirk Harbour +
Partners

NEW TURKISH TOWER READY
FOR BLAST OFF

Proposals have been put forward
for a curvaceous new skyscraper
for Istanbul.

To be located in Umraniye,
he project is named the Erkan
Business Centre and is the work
of local architectural firm Camoglu
Architecture. Upon completion it
will stand at 55 storeys in height.
Constructed from the usual steel/
glass combination the tower stands
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on a long podium, the facades of
which slant backwards to its roof.
This will display the Erkan name in
the clear glazing and presumably
also have usable space inside. As
if parked on a launching pad and
ready to blast off, the tower itself
is arranged around a triangular
centre but its bulbous, spaceship
appearance strays slightly from
that shape and thanks to the glaz-
ing design, when viewed from cer-
tain angles brings to mind a gothic
style arch window.

The glazing uses two colours
a sky blue and brilliant white, a
popular choice for Istanbul. The
blue accentuates where the tower
arches at its peak as well as down
its sides framing the white, which
follows the arch shape and also
runs in lines vertically up the build-
ing. The facades are punctuated
by what in today’s construction
standards are quite small atriums.
These act as a place for the occu-
pants to go and relax, get some
fresh air or maybe re-enact your
childhood and climb a tree whilst
on a tea break. The grounds of the
tower will also be planted provid-
ing extra picnic space although, as
the imaginative name of the tower
suggests it will contain high-grade
office space.

Camoglu Architecture

CULTURE OR COMMERCE?

The doors have closed on
Toronto’s Sony Centre this week
to make way for a revamp due
to bring the building into the 21st
century. Studio Daniel Libeskind
has designed an L shaped tower
that will envelope the 50-year-old
Sony Centre for the Performing
Arts - formerly the Hummingbird
centre — at the corner of Yonge
and Front in Toronto, Canada. The

redevelopment of the Sony Centre
for the Performing Arts has been
designed to boast the new L Tower
Condominiums, an arts and cul-
tural facility dubbed the Arts and
Heritage Awareness Centre (AHA)
and the revamped existing theater
structure. However, while the com-
mercially viable L-tower residential
block will continue without hesita-
tion, local Canadian publication,
the Globe and Mail reports that the
AHA, which was to be the justifying
centre of the development, is get-
ting to grips with the credit crunch
as it faces further financing delays.
The AHA, costing C$75 million,
was due to receive C$60 million
of senior government funding and
private donation by December last
year but the funds are yet to be
seen. Despite an extension until
September 2008 there is little hope
that the funds will be received and
there is talk that the centre could
transform from a cultural hub to
a retail haunt. Libeskind’s design
proposal held the cultural com-
ponent of the L Tower and Sony
Centre for the Performing Arts
central to the concept - offer-
ing a fresh residential approach
promising to integrate inner city
life with culture and the arts. His
design is conceptually engaged
with the programmatic and expe-
riential intentions of the ArtsLab. It
achieves this via a formal and spa-
tial strategy articulated through a
central void in the building. This
collective space, in the form of
a semi-sphere, is a cultural hub,
symbolic and functional, evoking in
form the global diversity of cultures
present in Toronto and celebrated
throughout the program.

Yet the residential tower com-
ponent comprises the major-
ity (428,000 sq ft) of the over-
all redesign. Situated atop the
cultural facilities, it will contain
approximately 470 units and rise
to a height of 57 stories, providing
views over downtown Toronto and
Ontario.

The L Tower will have a concrete
structure with glass curtain wall
and window wall cladding. Prices
of the desirable apartment suites
start at C$ 589,900 and penthous-

es range from C$ 950,000 to C$
2.5 million. While the residential
tower will doubtless continue as
planned, Toronto plays a waiting
game to see if the heart of the L
tower will be one of commercial or
cultural significance.
Studio Daniel Libeskind

EXUBERANCE IN PANAMA
Trump Ocean Club is a first of its
kind for Panama City. Situated on
Punta Pacifica, the 70 storey tower
is set to offer the luxury of hotel-
living for its residents combining
amenities such as a wellness spa,
yacht club, private beach, gour-
met restaurants and a state of the
art business centre with condo-
minium residences and bay lofts.
The unique location of the complex
allows its inhabitants to get eas-
ily to any point in Panama City:
International Banking Centre, retail
hubs, Punta Pacifica Hospital,
which cooperates with John
Hopkins Medicine International,
Tocumen International Airport.
Covering 2.8 million sq ft the
tower will offer accommodation in
509 condominiums, 126 bay lofts
and will open 369 hotel condo-
minium suites for visitors. Other
amenities will include a 45,000 sq
ft Trump Casino, an Elite sky lobby
and a 24 hour medical service. The
residential options include one,
two or three bedroom apartments,
loft or villa situated so that ocean
is visible from everywhere. Air con-
ditioning system, well-equipped
kitchen, washing and drying
machine and toilet are present
in every apartment. Apartments
price will range from $400,000 to
$1million. The complex is man-
aged by Trump Organization’s
Hotel Group. The overall cost of
the project is about $400 million.
It will become the largest residen-
tial condominium in Latin America.
Designed by architect Arias Serna
Saravia the project will take three
years to build with completion
expected in 2010.
Arias Serna Saravia

THREE PORT POSSIBILITIES...
Architectural companies Rogers,
Pelli and Kohn compete for Port

Authority Tower design. Atits board
meeting today, the Port Authority of
New York and New Jersey unveiled
three possible designs for a tower
to be built over its bus terminal in
Midtown Manhattan. The designs
were solicited from the UK based
Rogers Stirk Harbour + Partners
and from the US firms Pelli Clarke
Pelli and Kohn Pederson Fox.

The project will add approxi-
mately 1.3 million sq ft of sustain-
able first-class office space above
the terminal and allow for signifi-
cant improvements to the terminal
facility, including new mass tran-
sit opportunities for commuters
through increased bus capacity
and the renovation of approximately
60,000 sq ftwithinthe existing North
Wing for retail use. It is expected to
generate approximately $500 mil-
lion for the Port Authority over the
term of the lease.

The Port gave no indication as to
when an architect for the project
will be selected. Vornado Realty
will develop the project.

www.worldarchitecturenews.com

GOING BIG IN BRISBANE

As the South East Queensland
community continues to grow and
expand, sophisticated mixed-use
developments surrounding exist-
ing transport infrastructure will be
embraced as an effective urban
planning solution to address urban
sprawl and reliance on private
vehicle transport.

With Milton highlighted as a
designated Transit Oriented
Development (TOD) within the
South East Queensland Regional

Plan, Union has been designed
to deliver a new vibrant heart,
combining a mix of residential,
retail, hotel and commercial offer-
ings with front-door access to
Brisbane’s rail network.

Rising above Milton Railway
Station, located just two km from
the Brisbane CBD, Union will boast
two unified yet distinct towers
- one solely dedicated to com-
mercial purposes. The project will
deliver approximately 210 apart-
ments, a 127 room hotel, 13,760
sq. m of office accommodation
and 2846 sg. m of retail accommo-
dation, strategically located with
prime frontage to Milton Road and
front door accessibility to Milton
Railway Station.

Union is to be a benchmark
development with a definitive and
identifiable presence. The com-
mercial component of the develop-
mentintends to meetthe mostupto
date parameters for a Grade A new
office building set in the Property
Council of Australia’s (PCA) Guide
to Office Building Quality. A 5
star Green Star rating set by the
Green Building Council of Australia
(GBCA) will also be sought. As part
of the project works, a $20 million
upgrade to Milton Railway Station
infrastructure will also be under-
taken.

John Wardle Architects

TWO TOWERS FOR ROME
Studio Transit and Studio Purini
Thermes design two skyscrapers
to rise and add new identity to the
iconic skyline of EUR.
EUR Castellaccio, also known
as Europarco, is a newly devised

urban centrality at the edge
of the EUR, southern Rome.
Located in a strategic spot, well
served by public transport and
major roads, it covers an area of
63 hectares.

The project is a complex joint
venture by two roman practices:
Studio Transit and Studio Purini
Thermes. Studio Transit with its
strong track record of residential
and commercial buildings devel-
oped the land which includes the
newly completed headquarters of
the Ministry of Health, a shopping
mall due to open soon and a 29
storey office tower block in plan-
ning.

Franco Puriniand Laura Thermes
known for their formal and classi-
cal approach are responsible for
the other tower called “Eurosky”
will articulate in 2 independent
vertical prisms covered in granite
and linked by bridges. The struc-
ture is offering 30 residential floors
and 5 floors of technical facilities.
Described by the architects as “a
simple and yet enigmatic build-
ing, with a clear and authoritative
image”.

The top of the building will host a
helicopter landing pad and a sys-
tem of solar and photovoltaic pan-
els organized in a characteristic
fold structure visible form a far.

The 2 towers were thought as
a simple symmetrical scheme,
separated by a square, larger than
Piazza Navona in the centre of
Rome.

The vast communal space of
400m by 80m will be furnished
with sculptures and large scale
art works. The towers measuring
a maximum of 120m in height pro-
pose to change the vertical land-
scape of the area with their solid
look and significant visibility.

Studio Purini Thermes

DREAM HUB

Five major architects have been
shortlisted to redesign the busi-
ness hub of South Korea’s capital
city. Asymptote (with Hargreaves
Associates), Foster + Partners,
Jerde Partnership, Skidmore
Owings and Merrill and Studio
Daniel Libeskind have been given
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lin brief

US$1m to submit designs to the
Yongsan Development Co.

Following a three year war which
ended in 1953, Near the banks of
the Han River, the district, known
as the “Dream Hub”, will cover 140
acres and transform the city into a
more hospitable and architectural-
ly interesting hotspot for business
particularly aimed at being friendly
toWesternbusiness. Samsung C&T
corporation are a major investor in
the development - their Business
Development Team Vice President,
Gyeongtaek Lee, has no qualms
over the viability of the project.
He said: “Such an achievement is
attributable to the fact that this is a
low risk project with both financial
and strategic investors balancing
the consortium.” He added, “We
plan to create a global business
town starting with a spectacular
landmark skyscraper and 12 com-
mercial buildings.”

The 12 commercial buildings
are expected to rise between 20-
70 floors and a further 7 residen-
tial/commercial buildings will rise
between 20-50 stories. The pro-
posed date of construction is 2011.

www.worldarchitecturenews.com

CAN OF HAM

Lonon’s bustling business district
near London Bridge, could soon be
host to another unique architectur-
al piece - 60-70 St Mary’s Axe. Not
to be outdone by its prospective
neighbour the Gherkin, the build-
ing has been dubbed the Can of
Ham in honour of its distinctive half
oval shape.

Designed by London-based
Foggo Associates the build-

ing, whilst distinctive, has been
designed as an asset to its local
surroundings rather than London
at large. Richard Constable, archi-
tect at Foggo Associates, advised
that a previous incarnation was
designed to be taller, but having
inspected the plans it was realized
that the structure would be seen
from the Tower of London and was
therefore ruled out and a limit of
90m was self-imposed.

The current 18-storey design will
be used mainly as offices covering
17,843 sq m with some retail space
at ground level. Described as lying
in the foothills of City Towers, the
Can of Ham will join the Gherkin,
the Lloyds building and the more
recent Willis building in this pres-
tigious business district. But does
clustering these towers detract
from their original individual state-
ments? “I think they gain from
being together,” said Constable.
“Each have their own individuality.
Some more than others. There is
the largest of the developments
set for the area, the Pinnacle...and
then the Heron has its own distinc-
tive identity.”

The project will also involve a
number of public realm improve-
ments at street level allowing for
landscaping.

Foggo Associates first looked at
the design a number of years ago
when the land was in other hands,
but the land owners have changed
since then, now split ownership of
City Corporation and Targetfollow,
and the design is set to proceed.
Planning permission is currently
being sought and is due to be
decided upon during Autumn. If
this is granted the demolition of
two existing office blocks on the
site will, provisionally, begin in two
to three years and the construc-
tion of a modest London landmark
will begin.

Asked what the architects
think of the building’s nickname,
Constable said: “l think we're quite
enjoying it — everyone knows with
these new buildings that they will
be named but the client is happy,
and we are happy. It's something
to laugh at.”

Foggo Associates
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ZAHA HADID’S SEVEN TOWERS

Zaha Hadid Architects have
unveiled the design for 7 high-end
36-storey residential towers and
twelve villas on a 838,488 sq ft
site at Farrer Road, Singapore. The
chosen site is strategically posi-
tioned within the residential area
of Singapore, close to the ameni-
ties of Holland Road and the future
MRT station. The absence of high
rise buildings in the near surround-
ings and direct connection to the
main traffic route of Farrer Road
make this a prestigious and highly
visible site across the whole city.

Hadid’s proposal for the Farrer
Court site is generated by the
study of the existing alignments
and the main axis surrounding the
site, which are incorporated and
connected to generate a series
of construction lines highly con-
nected to the neighbourhood. The
ground landscape level is visual-
ized as a green layer, emphasizing
the presence of florid vegetation in
Singapore’s climate. The site lev-
els are re-organized into a series
of terraced plateaus to maximize
the area dedicated to communal
site amenities. The orientation
and placement of the buildings is
optimized in relation to the local
environment as well as to maximize
views out towards the surrounding
city and landscape.

Zaha Hadid commented: "We

have been working in Singapore
for almost a decade and the Farrer
Road development is a continua-
tion of our detailed research into
the urban fabric of the city. The
seven tower development on one
of Singapore’s most prominent
sites represents further explora-
tion into the tower typology and
our studies into organizational
systems and growth in the natural
world. The towers are subdivided
into petals according to the layout
of each level to form a series of
diverse and distinctive towers.”

Each of the 7 towers reach 150
m, growing from sunken private
gardens within the site landscape.
The lower floors kink to highlight
the point where buildings meet the
ground, reducing the footprint and
enabling a greater open area at the
base. This creates highly private
gardens which are quite unique
given the scale and density of the
development. The towers are sub-
divided into petals according to
the number of residential units per
floor. The petals are expressed in
three dimensions thanks to verti-
cal cuts which give definition to
the buildings’ facades and, at the
same time, allow for cross ventila-
tion of most of the flats.

The buildings culminate at
the top with a series of fingers
stepped at different heights, which
blend the transition between the
architectural fabric and the sky.
Through rotating the buildings
across the site, and the careful use
of balconies and facade paneling,
a combination of self similar tow-
ers produce a diverse array across
the development. Views to Bukit
Timah Hill, Singapore Botanic
Gardens, MacRitchie Reservoir
and the Orchard Road city skyline
are also optimised.

The £1.1 billion project is a
CapitaLand-led consortium
development; other partners
include Hotel Properties Limited,
Morgan Stanley Real Estate
Special Situations Fund IIl, L.P.
and Wachovia Development
Corporation. It will be the larg-
est residential development in
Singapore’s history.

Zaha Hadid Architects

CLASS A OFFICES

111 Eagle Street is a 44 floor,
62,500 square m office tower
being constructed on Brisbane’s
major CBD waterfront.

The ‘organic-vertical’ structure
of the tower was devised as a
method of transferring its weight
to the edge of the site due to the
existence of loading dock and car-
park entrance to the wider pre-
cinct directly under the site. This
strategy evolved into a distinctive
architectural expression that has
a synergy with two large historic
fig trees at the base of the build-
ing. This relationship inspired the
concept of extending the struc-
ture above the roof into a planted
canopy over roof terraces.

The structural system forms
an integral role with several envi-
ronmental strategies including
gas-fired cogeneration, river heat
rejection, chilled beam air-condi-
tioning and black water recycling
aimed at achieving a 6 star Green
Star rating. A further attribute of
the structure is that it produces
very fine column dimensions such
that at ground level, the building
conceived as a pedestrian thor-
oughfare between plazas on either
side. For this reason, the commer-
cial lobbies are elevated to the first
and second levels, and the charac-
ter of an internal courtyard is cre-
ated across the ground plane.

Cox Rayner Architects

U2 TOWER IS SLOWED DOWN

The U2 Tower, due to rise in the
docklands area of Dublin, has
been hit by the turbulent market
as plans have been halted by the
Dublin Docklands Development
Authority (DDDA) and financial
backers Geranger Ltd. The organi-
zations have decided to extend the
negotiation period to 31 October
to allow for further analysis of the
financial situation.

Last October Geranger Ltd,
a consortium consisting of
Ballymore Properties, Patrick
McKillen and August Partners (U2
Band members and management)
were selected by the DDDA as the
provisional preferred bidder to
design, construct and finance the
€200 million U2 Tower and Britain
Quay Building - one of the most
significant architectural projects to
be delivered in the regeneration of
the Docklands area.

Foster + Partners designed the
120 m high tower with a public
viewing platform, hotel, retail and
residential space including 20%
social and affordable housing. At
the top of the tower a suspended
egg shape pod has been added to
house U2’s state of the art record-
ing studio.

The site where to tower is to be
situated is of great architectural
interest. Sited at the confluence of
three waterways; the River Liffey,
River Dodder and Grand Canal,

Foster’s design would join that
of other world leading architects
such as Studio Libeskind’s Grand
Canal Theatre, the Manuel Aires
Mateus designed five star hotel,
and the recently opened Grand
Canal Square designed by Martha
Schwartz.

If negotiations are completed
successfully, construction is
expected to begin in 2009.

Foster + Partners

IN THE FOCUS OF COMPUTER
GRAPHICS

The exhibition of digital archi-
tecture designs showcased at
NVISION ‘08 in August in San Jose,
California. There was a fusion of
fantasy and reality with a futuristic
understanding of architecture and
upcoming technology. CGSociety
and NVIDIA held their artspace
Architecture and Landscape Digital
Design competition earlier this
year. While more typically associ-
ated with the worlds of gaming and
cinematic effects, hundreds of CG
designers had a go at showing us
what future and other-worldly land-
scapes could look like, if we just
used a little more imagination.

But while by today’s abilities
the designs are unlikely to reach
fruition, they also exhibit a strong
regard for contemporary architec-
tural considerations.

In third place, citing inspira-
tion from Zaha Hadid, is ‘Mega
Village 2108’. This spiral design
reaches up from a single-point
base, defying gravity as it heads
horizontally across a valley-scape.

The design’s artist explains that
advances in technology could
allow similar structures to exist in
the future: “In the near future new
materials like carbon nano tubes
make new kinds of buildings pos-
sible. 50 times stronger and many
times lighter than steel.

«This mega village houses half
a million people. With a very small
footprint and the majority of travel
in and out done by air, this build-
ing has very little negative impact
in the surrounding environment,”
says Xdroo.

One of several designs which did
not receive a prize but did receive a
notable mention was ‘Solaric Glass
Anemone Structure II'. This design
is certainly one of the most awe-
inspiring, bestowing a wonderfully
realistic sheen onto the dark glass
clover petal-like design. Inspired by
nature the structure represents an
oxymoron in an overbearing black
anemone design with smooth,
rounded spines. With a nearly con-
cealed entrance at the mouth of
the structure the Anemone is per-
haps the greatest example of art
replicating life in the competition.

Combining the concepts of tech-
nology and nature in a masterplan
snippet is ‘5:45 to Santa Monica:
now boarding!’. This design fea-
tures the use of nanotechnology
in creating man-made structures
which are symbiotic with nature.
It's designer, Zemplinski, says:
“What you see is the future Los
Angeles where most of flat areas
of suburban-like sprawl have been
transformed into a dynamic land-
scape. The world | am presenting
is a result of symbiotic relationship
between organisms that we could
help evolve and grow to provide
us with structural support, shel-
ter, a framework for our living and
working spaces without destroying
them in the process like we have
been doing for centuries.”

Bridging the virtual world and
reality, artspace Architecture and
Landscape Digital Art Competition
showcases a world of inspiration
for architects and designers alike
whilst also creating the space for
debate and discussion.

GSociety and NVIDIA
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Visible Images
of the Indian Miracle

India is one of the most populous and dynamically developing countries world-
wide. Most of western industrial corporations have manufacturing capacities there
and regard India as a very promising market. Architecture and construction are
also developing intensively. About half a century ago the whole world admired just
traditional Indian architectural pieces. In new millennium India is going to take a
chance to astonish the world with something irregular.

After India had gained indepen-
dence from British Crown in 1947
Chandigarh (the capital of one of
Indian states designed by great
architect Le Corbusier in 60’s)
became the embodiment of con-
temporaryarchitectural trends. But
in high-rise practices India, until
recently, was far behind its neigh-
bours, especially China, Taiwan
and Singapore etc. But Indians
are eager to change the situation
radically. Therewith new high-rise
developments are planned in many
cities at the same time.

MUMBAI - THE OUTPOST OF
INDIAN HIGH-RISE BUILDING

Mumbai State (Bombay till 1995)
with its capital Maharashtra is
developing in this regard the most
dynamically. By now it has become
one of the densely populated cit-
ies of the country which plays
leading role in national economy.
Bombay is the city of rich history.
Its appearance changed many
times during the centuries of its
existence. Traditional philosophy
and Hinduism mentality is vividly
expressed in architecture. Moslem
influence reflected if addition of
new forms, ways of space orga-
nizing and ornamental motifs. But
gradual British colonization which
began in XVII AD favoured the dis-
tribution of Christian values and
westernized local city environment
to some extent. As a result, the
architectural component of city life
also was transforming.

First time the interest towards
high-rise architecture was taken in
70’s and itis reflected in “shoebox”
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Text by Marianna Mayevskaya, photos by Sanjay Puri Architects, FXFOWLE Architects,
James Law Cybertecture International, P and T Group, Unitech

buildings of Ludwig Mies van der
Rohe’s style, most of which were
also concentrated in Bombay. But
this phenomenon concerning its
scale and nature remained just
secondary even within national
architectural practice. Millennium
has already induced the pure
“architectural outburst” and devel-
opment boom which are aimed
at modernization of separate city
districts and vast urban agglom-
eration as well as at creating the
brand new skyline, Mumbai high-
rise silhouette. One of these days

dozens of skyscrapers erection
has been planned to constitute
the new city image. Since 2002
in Mumbai the eight of them have
been already completed. The most
unpretentious is 149 m in height
(Ashok Towers, 53-storey), whilst
the tallest is up to 180 m (Planet
Godrej, 51-storey). 17 skyscrapers
more located in suburbs are being
under construction and expected
to be put into operation by 2010.
The most prominent of them is
80-storey tower Raheja Platinum
which would dominate the city

with its height of 421 m. Moreover,
there are dozens of skyscrapers
for Maharashtra capital which are
just being designed.

Indians have already got their
own Bollywood, which is the trend-
setter of national movie industry
successfully opposing American
Hollywood monopoly. In terms of
architecture the same significance
is ascribed to Mumbai which may
become “Indian Manhattan” of its
own kind. The shape of new sky-
scrapers displays awareness of
designers and clients of advanced
architectural trends of this particu-
lar branch of modern architecture
and construction.

The pattern of it is expressed in
design of India Tower by FXFOWLE
Architects (301. m, 60-storey).
The design is featured by hi-end
commercial architecture approach
which meet the highestinternation-
al standards (LEED Gold and etc.)
This building looks like gigantic
shaft which pierces through some
cubic structures with composite
glazing. Visually there’s something
incommon with Erick van Egeraat’s
concepts used in “City of Capitals”
design for the Moscow City, which
were elaborated and completed
by NBBJ architects. The level of
300 m seems to be congenial
to Indian client but draft among
proposed designs appeared
to be difficult, and now another
project of the same scale may be
launched (Dynamix-Balwas Tower
(DB Tower), 64-storey) on the
same site at the southern part of
Mumbai with panoramic views of
city and Arabian Sea. Anyway, the
skyscraper will be multi-purpose,
containing many zones of public
significance.

The situation is similar to Russian
because Indiais also regarded as a
springboard of foreign (first of all
European) architects who would
like to take advantage of develop-
ment boom. There’s also the desire
to have prestigious skyscrapers,
moreover there’s a potential of
breaking the boundaries of purely
utilitarian architecture. Fanciful
personal tastes of local oligarchs
call into being the most irregular
construction units in many coun-

tries. But in India the scale of such
oddities is merely astonishing. It is
concerned with high-rise buildings
as well, particularly with 27-storey
Antilia tower, each floor of which
is much higher than as usual. The
building is supposed to be the
residence of numerous family of
Indian tycoon Mukesh Ambani.
The tower also paraphrases the
idea of piercing some rectangular
volumes by a single shaft, but here
much attention is paid to ecologi-
cal component of facade arrange-
ment. Its height is 173 m and this
rectangular structure is formed
by multiple horizontal plates
with facades of different kinds.
Contrast of solid walls, glazed and
open spaces constitutes the visual
intrigue of this residential building.
It is designed by Perkins & Will and
its maintenance requires up to 600
persons of staff.

By the way “60” is a number of
enigmatic appeal for Indian clients.
There are at least six of skyscrap-
ers to be built only in Mumbai with
suchnumber of stories. Specifically
Elphinstone Mills design of a tower
within historical centre, which
claims to become one of high-rise
landmarks and symbols of modern
urban appearance of the city. In
the building designed by Adrian
Smith + Gordon Gill Architecture,
besides class A office premises,
there will be vast pedestrian area
leading straight to the city. This
solution meets the challenge of the
site and seems to be an adequate
architectural concept with regard
to surroundings. The design is ini-
tially oriented to be in line with
the highest standards and it will
accentuate the future city skyline.
On each floor there will be open
terraces connected with multi-
level landscaped atrium which
is well-coordinated with working
area. These green fragments will
become recreational areas and
place of informal communica-
tion for employees and visitors.
Natural light is used to the utmost,
however, taking into account pro-
tection from surplus insolation
which is important for this region
in whole. In addition, solar pan-
els will provide partially building’s
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power supply and climatic comfort
will meet the highest ecological
standards. The space of each par-
ticular atrium is connected with its
of main one. Ventilation system
arranged so that there’s maxi-
mum air transfer between main
atrium and smaller ones provided
by set of special turbines. It also
becomes the source if additional
power supply. Elphinstone Mills
Tower is expected to be completed
in 2008.

In each Mumbai skyscrapers
without exclusion great attention
is paid to atniterror issues right
from design solutions to further
maintenance.

Long since all over present
Maharashtra territory in south-
west India there have been a lot of
armed conflicts between radical
groups of Muslims and Hunduists.
These conflicts are acute by now
with increasing of social and
demographic issues. Still urgent is
a problem of terrorism against for-
eigners. That’s why each new high-
rise building in Mumbai is provided
with up-to-date security systems
and advanced schemes of people
evacuation in case of emergency.

Nowadays in India designing of
big and complex residential devel-
opments to accommodate many
people becomes more and more
frequent. There are plans to build
in dynamically developed Delhi
satellite Greater Noida, which is
situated at a distance of 50 km
from the city, more than twenty of
residential buildings or different
height. From relatively small ones
in the southern part of the site to
20-25-storey towers neighbour-
ing the northern edge of develop-
ment. The complex named Unitech
Grande consists of buildings similar
by rectangularity but each in some
way unique by facade arrange-
ment are scattered over the area
of 19 hectares. Each building will
have green balconies terraces
and roofs. In taller buildings there
will be swimming pools and green
public areas on roofs.

In this design much attention is
paid to social integrity of complex
into life of the district in whole.
That’s why there are many public

premises besides the apartments.
This principle is also applied in
arranging of surroundings. Greater
Noida will have two “gates” on
opposing sides of the site. Each
of these will be shaped by pair
of skyscrapers of different height
(45 and 35-storey). The site will
also comprise nine 40-storey tow-
ers. The tallest ones are designed
by British companies RMJM, LCC
and Callisson. This vital for such a
populous country project expect-
ed to be finished by 2015 will be
developed by Ansal Properties
& Infrastructure, which is one
of leading players of Indian real
estate market.

Climatic differences just a little
influence the set of engineering
solutions of most designs. There
are widely used the traditional
facades, which simply protect from
surplus insolation and overheating
of premises, the smart split air-
conditioning systems are popular
as usual especially in residential
districts. In free-standing sky-
scrapers the combined systems of
natural and forced ventilation are
often used, which is determined
by architectural and dimensional
peculiarities of each building.

Two trends now are compet-
ing in Indian high-rise building.
These are erecting of complexes
with towers of different height and
more traditional model of cloning
the same structures. The first one
becomes more and more required
because of its architectural and
functional variability, that allows
to achieve the optimal site utili-
zation (for example, Reflections,
the complex of 25-35-storey tow-
ers in Mumbai). In recent years
several twin-towers were also built
and some of the similar projects
are being under way all over the
country and all of them are to be
finished by 2010. The specimen
of this approach is Oberoi Woods
Tower (Mumbai) which consists of
three towers of 170 m in height
with the same scheme of 40-storey
office blocks.

UNIQUE DESIGNS
Notwithstanding the national
boom of high-rise develop-
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ments there are just few actually
outstanding implementations.
That’s why design of residential
building called Waves Tower in
Worli, Mumbai, deserve special
mentioning for brilliant clarity of
idea. Proximity to the sea cast the
marine motifs over designers of
Sanjay Puri Architects expressed
in white running wave curve of
its facade. The tower is rather
massive but its oblong outlines
doesn’t produce any impression
of something dominating despite
of opacity and materiality. This
effect is achieved by well-bal-
anced rhythm of vertical and
horizontal trimming. The system
of projecting levels divides this
solid 80-storey building into sev-
eral parts without inducing the
impression of splitting of the
whole structure. The architectur-
al image of the building is impor-
tant so because of its location:
Worli, which is protruded from the
Indian Ocean coastline is one of
the most fashionable and expen-
sive districts in Mumbai.

The design of egg-shaped office
block for Central Business District
of Mumbai is also exceptional.
Such designs are doomed to be
uniqgue among traditional verti-
cal surroundings. Such organic
motifs are more usual in archi-
tectural miniatures (exhibition
halls, subway station entrances
etc.) However, to see similar high-
rise structures is possible even
now. James Law Cybertecture
International got the design con-
tract of traditional office building
with capacity of 32,000 sq. m.
But his vision of modern archi-
tecture as bundle of cybernetics,
IT, and ultramodern construction
technologies leaded him to this
absolutely unusual idea. The con-
cept of Cybertecture was appre-
ciated by some of Indian clients.
And now it is expected that in
2010 Mumbai will have got 14-
storey office block looking like a
horizontally positioned egg which
facade is partially free of glazing.
Notwithstanding the technologi-
cal complexity of this design the
premises inside this odd structure
will be distinguished by highest

comfort and employees will enjoy
the high-end equipment and IT
support. It will be possible to do
health monitoring of personnel
and there are some other inter-
esting options.

Among Indian high-rise struc-
tures Lanco Hills Signature Tower
for Hyderabad bears the palm in
height. As soon as this city tries
to provide the best conditions for
investments against other Indian
cities its aim is to implement any
of possible unique national archi-
tectural projects. The tower which
is to be completed in 2010 will be
the tallest in India with its 640 m
in height and 112 stories under
operation. Design and develop-
ment of this most unique building
is trusted to Lanco Group Tower
which specializes in unique high-
rise developments. The new sky-
scraper looks like a giant triangle
heavenward obelisk of steel and
glass. It’s hard to imagine that not
less than two 5-star hotels, office
and residential premises, multiple
restaurants and the biggest coun-
try’s retail hypermarket will be fit-
ted into such an elegant structure.
For recreation and entertainment
there will be bowling-club, six mul-
tiplex cinemas, several glaciariums
and swimming pools appropriate
even for Olympics.

The other high-rise landmark of
5 million Hyderabad is 100-sto-
rey APIIC Tower is already under
construction which is also to be
finished in 2010. Its more mod-
est 450 m in height will be used
for accommodation of office and
public premises. Most of Indian
skyscrapers which are designed
or being built bear an ecological
component. It is a standard to
provide lots of green spaces, rec-
reational zones, and well-devel-
oped public infrastructure com-
bined with power efficient ventila-
tion systems. The major aesthetic
preference of architects operat-
ing in India is postmodernism. For
residential units less vivid forms
and natural colours (such as terra
cotta, shades of grey or green)
are usually used. Glass is alternat-
ed with more solid construction
elements in someway restrained

array. Whilst the facades of office
and multi-purpose buildings are
most likely to be glazed. The
capital of West Bengalia, Kolkata
which is situated in the eastern
part of India compared with other
Indian cities is less responsive to
the trend of enriching city sky-
line with high-rise elements. This
city is not inclined to keep up
with Mumbai with its dozens of
designs of more than 150 m in
height but, however, there are
plans to build several skyscrap-
ers including 50-storey CESMA
International tower. The other
high-rise complex LIC Towers of
50 stories is already being built
and it will be put into operation
in 2010. Another example is 35-
storey South City. The recent
entries into local “high-rise wait-
ing list” are Shrishti International
(45-storey) and Vedic Hotels twin
towers. The latter is designed in
cooperation of Spanish Cervera &
Pioz, Italian King Roselli Architett
and Swiss Ruben Anderegg. The
fruitis two 150 m massive cylindri-
cal skyscrapers with solid enta-
sis which are separated at one
third of their height by open green
spaces. In some way slanted cuts
of towers’ summits facing each
other accentuate the attention.
Notwithstanding the similarity
of appearance the functions of
buildings will be different: one
accommodates 5-star hotel, the
other contains apartments to let
and most of public zones of the
complex in whole.

Chandigarh doesn't like to loose
its present architectural fame and
it is planned to build here a whole
district of dozen or so of high-rise
multi-purpose towers for new finan-
cial centre Gujarat International
Finance Tec-City (GIFT). The basis
of this large-scale development is
the most vivid architectural con-
cept of rational concentration of
high-rise structures within narrow
site with regard to functionality of
the district with elaborated infra-
structure. Eight skyscrapers vary
in height from 210 to 350 m. This
design supposes building of sepa-
rate blocks of several towers taller
than 200 m. For example, GIFT

Crystal Towers block consists of
two 65-storey and two 55-storey
skyscrapers for different purposes.
Whilst GIFT Block Package com-
prises towers of 65, 55 and 45 sto-
ries and two more 60-storey towers
with offices, apartments, retail and
recreational spaces. But the most
craved design in Chandigarh is 400
m GIFT Diamond Tower located on
artificial island. This is a sublime
glittering glass tower with zigzag
ornaments all over its facade claims
to become the tallest building of
the state and basic landmark of all
neighbouring architectural environ-
ment. System approach towards
urban landmark designing is
expressed in following traditions of
Le Corbusier who was the pioneer
of modernism in architecture. He
designed the capital of the most
industrially developed Indian state.

GuijaratFinance City Development
Company Ltd which is responsible
for implementation of this project
is supported by city authorities and
private investors either. The con-
structioninclude several stages and
it will be completed approximately
in 2017. It will provide the city with
400,000 positions and more than
50,000 of people will get comfort-
able apartments. Another develop-
ment which is smaller but similar
in its structure is multipurpose
tower Kochi International Trade and
Exhibition Centre of 500 m in height
and 100 stories.

But not only multi-purpose
designsare in demand nowadaysin
India. In this one of the most popu-
lous countries worldwide there is
an impelling need of residential
premises. That’s why it is obvious
that high-rise residential construc-
tion, being the most effective in
terms of rational utilization of urban
space, has all opportunities and
already now it is being deployed
with great scope. In Mumbai alone
there are many designs being
under way including from 30 to
80 buildings taller than 25 sto-
ries (such as Evershine Cosmic,
Gladstone Heights, Sanghuvi
Heights, Raheja Waterfront Amrit
Shakti, Mahavir Universe, Dosti
Flamingos, Interface Heights etc.)
Among residential developments

some high-rise hotels far taller than
100 m in height are springing up
(such as 127 m ITC Grand Maratha
Sheraton and Towers, 32-storey
Lokhandwala Apartment Hotel
and Radisson Hotel). Buildings
of approximately 30 stories are
being built merely in bunches (for
example, G. C. Complex in Mumbai
agglomeration which comprises
26 units of different functions taller
than 30 stories, or Ariisto Heaven
with dozen of 40-storey towers and
Sumer Burhani Park with six ones
of 22 stories).

Against such a massive stan-
dard development there are some
examples of classy and expensive
designs. Imperial in Mumbai offers
its inhabitants all conceivable con-
veniences. Each family occupies
the whole floor. Smart-house sys-
tem provide the desirable tempera-
ture and insolation. In these 249 m
giants there are several swimming
pools and spas and autonomous
life support system of buildings
and all needs of inhabitants may
satisfied on demand. Towers are
being built under supervision of SD
Corporation and to be completed
at the end of 2009. By now 60% of
apartments are sold out and this
proves obviously that such designs
are actual for India. The fight for
visual domination is joined by new
participants — 60-storey twin tow-
ers, Jogeshwari Residential Tower
and Spring Mills, Mill Lands. With
growing of high-rise condomini-
ums in different parts of Mumbai
(for example, two glass towers of
RNA Metropolis 48 stories each,
high-rise complex RNA @ Central
Park constituted by four 45-storey
towers n RNA Metropolitan sky-
scraper of 54 stories) Mumbai sky-
line is sure to be changed radically
and India will become one of the
most, so to say, “skyscrapered”
countries in the world along with
USA, Dubai and China.

Twin towers trend is continued
in Mumbai with Gateway Tower
design which are 100 m as taller
than the Imperial. Its estimated
height is 362 m. The 72-storey
India International Trade Center
promises to be even more enor-
mous.

You scarcely find in India
any skyscrapers of traditional
American “belle epoch” type:
three-part vertical subdivision,
massive stylobate, plastic and
rich ornamented facades, spire
summits. Postmodernism is also
rarely applied in Indian architec-
tural environment. As soon as
most of skyscrapers in India are
built in 70-th and nowadays, the
dominating style is modernism.
At present stage, the architec-
ture of “steel'n’glass” is extremely
enriched its formal language
thanks to IT and new construc-
tional materials.

Another feature of Indian high-
rise architecture is its profound
even puritan rationality. This
architecture serves to solve only
practical purposes: providing the
increasing population with new
accommodation, creating busi-
ness environment, increasing in
number of comfortable hotels etc.
There’s almost no romantic abun-
dance, ingenuity or flamboyance
for the beauty itself sake. This
approach is at variance with the
richest Indian traditional ornamen-
tal and plastic culture. Most of new
high-rise buildings may be rather
perceived as something interna-
tional and unified, something that
helps Indian cities to approximate
certain conventional standards
of Western city and by this prove
India’s high rank and level of devel-
opment.

This vision of high-rise devel-
opments is significantly different
from that of India’s regional neigh-
bours. Many Chinese skyscrap-
ers bear national paraphrases
transited onto buildings of abso-
lutely alien type. In Malayan and
Singapore high-rise structures the
distinct Moslem ornamental shade
may be easily noticed. At the first
site this all looks like tendency to
express national identity in archi-
tecture. But Indian commitment to
modernism aesthetics and rational
forms is consistent so that it may
be considered as genuine national
expression of global trends in high-
rise building. Especially consider-
ing the great scale of this process
today.
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Looking for the New Quality

Modern history of high-rise buildings in Russia scarcely numbers a decade, more-
over the majority of such structures, which were built or are being built are based
on designs of western architects, but recently Russian architectural studios, on
mastering the contemporary design technologies, are being increasingly involved
into the process. The pieces created by them are by no means inferior as com-
pared to western analogs, but furthermore sometimes exceed them with courage
and singularity of architectural and design solutions. The new projects of the high-
rise buildings, created by Asadov’s Architectural Studio, are observed here with its
leader Alexander Asadov.

Aleksandr Rafailovich, if | am not
mistaken, your first experience
of high-rise design was the mul-
tifunctional complex at the site
where CheryomushkiAgricultural
Market used to be located? Will it
be implemented?

The design of hundred-meter
in height building is developed by
our studio within the concept of
reconstruction of Cheryomushki
Agricultural Market, | hope, is sup-
posed to be built. Now, the design
documentation is being harmonized
in Mosgorekspertiza. This design is
very important for us even more,
because we are presenting for

the first time our studio’s piece at
Venetian Biennale along with tens
of designs done in Russia. So far,
there are just few patterns of classic
skyscrapers built in our country and
the majority of them are based on
western designs but recently good
many designs of buildings of 30-40
floors in height were developed by
Russian architects; therefore there
is the possibility to compare them.
Exhibition moderators decided to
present Russian showcase as the
unique game of chess between
designs of our architects and those
projects of westernarchitects, which
are developed for Russia. We've
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already acquired solid experience of
designing high-rise objects; there-
fore it's interesting so to compare
them to realize, how much worth
each other they are. Such a neigh-
bourhood may be regarded the dif-
ferent ways, but the main thing is
that playgroundis the same - Russia,
and for the most part - Moscow.

What are the features of this
project?

This building is rather unique by
enormous mediascreen with can-
tilever volume over it occupired by
panoramic cafe with the view of the
University and Moscow centre, than

by its height. It was necessary to
solve many tasks in order to ensure
multifunctionality of the building
with spacious underground park-
ing, four-storied shopping centre,
hotel and offices, fitness club, and
agricultural market also remains.
Thus we come back to classic idea
of building with apartments, shops
etc., and we renounce principles
of the functional division of city,
proclaimed in the Athenian Charter.
The number of similar complexes
increases, because present life-
style urges us to return to the inte-
gral architecture, which absorbs
organically all necessary functions,
moreover with convenient short
communications.

In Moscow this trend is obvious
the most, and what about other
cities?

Under direction of M. M.
Posokhin we develop the design
of Moscow Business Centre in
Astana, Kazakhstan. There are
approximately the same heights
and the same variety of the func-
tions: four-storied shopping cen-
tre, multiplex cinema, restaurants,
hotel and offices, but the partition
of these zones is done according
to horizontal principle unlike ver-
tical one in Cheryomushki. Hotel
rooms are located above shopping
centre, higher there are offices and
restaurants with panoramic views
crown the building. Business centre
is already under way, substructure
works are completed and four floors
of stylobate are also erected.

By order of Peresvet company we

designed the apartment building
of about 100 m for the Nakhimov
Avenue. it consists of two indepen-
dent sections of different height. We
had to split sections apart because
the collector and the water conduit
breech cross the site. To create the
united composition glazed bridges
with penthouses inside were thrown
between the sections. Bridges are
located on three levels, which cre-
ates the illusion of enormous win-
dows in the gaps between them. | do
hope that the design has all chances
to be embodied, as well as the proj-
ects we've observed previously.

Have you designed skyscrapers
for the Moscow City?

Yes, the architectural concept of
the 55-storeyed office and exhibi-
tion complex, which is assigned for
the 20th sector of the Moscow City,
is approved. Next to it, at the 15th
sector, the new building of Moscow
Government by Mikhail Khazanov is
being built. The small area of sec-
tor substantially limited us in the
search for appropriate solutions.
We attempted to orient our object
to the Moscow River and from the
square footprint, sharply outlined
by the boundaries of sector, to turn
above to the oval building’s summit.
On gradual turning towards the river
the tower, smoothly changing its
outlines and gradually transforms
into some way elliptic Pilsener. It
was important for us to soften the
silhouette of this high-rise struc-
ture to emphasize contrast with the
building of Moscow government.

And what about cooperation of
your studio with Mirax Group?
Recently we’ve won the closed
architectural competition arranged
by Mirax Group for beautification
of quay adjoining the area of Mirax
Plaza business centre. The task was
toimprove the waterfrontin order to
transform it into the recreational
centre for those, who will work in
the City and Mirax Plaza or live
in immediate proximity from them.
Project supposes turning urban life
to the river, transferring public zone
to the embankment, arrangement
of spacious promenade. By the
way, the quay will be picturesque

Text by Elena Golubyeva, photos provided by Asadov’s Studio

almost all the year round (there are
such perennial plants), and under
it there will be stores, restaurants,
parkings. In contrast to monochro-
matic architectural environment of
the City we are going to create
motley polychrome dominant of
the embankment with flower beds,
footways and many open terraces.

From the quay a foot bridge will
be thrown to the other bank of the
river, which is also to be changed
significantly. The cherry on the cake
is that it combines commercial and
residential zones by analogy with
the Dolden Bridge in Florence. At
the first level of the bridge service
premises will be placed, on the sec-
ond there will be pedestrian zone
and shops, while on the third-fifth
levels the apart hotel will be locat-
ed. i.e. the bridge also becomes a
kind of building, | daresay to name
it “horizontal skyscraper”.

Onthe left bank of the river, where
now engineering infrastructure of
the City is located, Mirax Group is
planning to erect a high-rise multi-
purpose complex, integrated with
the bridge and the embankment
into consistent architectural com-
plex. There is the second site -
the Chemists’ Garden, which is the
federal property and it also needs
reconstruction and improvement.
At present we are developing the
concept of reclamation of this the
territory.

What particular solutions have
you proposed to the client?

This site is the benchmark,
because it is located between the
growing City and territory of the Big
City, which is just being designed.
At the same time, it's obvious that
composition of these areas devel-
opment cannot and should not rep-
licate the way the City arranged.
The sites are allotted with 120 m
gaps; therefore at first we placed at
each of them some separate build-
ings as usual, but then the we con-
ceived the idea to integrate them by
a single volume.

Thus was invented the compo-
sition, which resembles the Eiffel
Tower, not on four, but on two
supports, each of which located
at particular site. On the level of

450 m they come together and rise
upwards up to 800 m. The construc-
tion is steady enough and it consti-
tutes the environment the best way.
Because of its transparency the
building looks very light, notwith-
standing its tremendous size. At
the level 50, 150 and 250 m we
decided to connect the supports of
skyscraper by enormous platforms
with green areas, restaurants and
cafes. Panoramic views, various
amenities would attract thousands
of tourists, for whom we provided
separate lifts and escalators. The
new quality of project is that public
spaces, accessible for everybody,
are integrated into vertical compo-
sition of skyscraper.

The second version, when within
these two areas appears a gigantic
arch with height of 280 m looks
even more convincing. From the
Third Transport Ring the arch it is
visible from top to bottom, but from
the side of City it looks like regular
low block, that’s why it does not
come into conflict with the general
composition. As soon as this is a
very impressive plastic element,
the arch does not compete with the
City in height but it adds the com-
plex some syncretic air.

Is it possible to construct such
arch-shaped building?

Project was elaborated in detail
by the designers of TSNIISK
Kucherenko. Together with Vladimir
Travush we made a design concept,
calculated all displacements, oscil-
lations and even emergency loads,
and became sure that this building
can be erected. It’s difficult to do,
but possible. However, there is one
additional reason, which is obstacle
for such a construction. As a matter
of fact at present no one produces
ramp motion panoramic elevators
and their speed is limited by 3-4
m/s, whereas vertical high-speed
elevator rises at a rate of 8-10 m/s. |
think that this is a complex technical
problem, but if it is | well-posed, it
may be solved.

The arch against the back-
ground of City looks splendidly,
and is there anything similar in
the world?

There are just few of them. In
the USA in Saint- Louis there is an
arch-shaped monument - Gateway
Of Arch with height of about 200
m. There are some elevators inside
this construction, which raise tour-
ists to the watch windows, the view
is impressive. In Peking and Dubai
similar units are being built, but
they are less high - a little more
than 200 m. At open park space it is
this three-dimensional volume that
completes the best way the whole
composition of the Moscow City
and at the same time it softens the
super-concentration of skyscrap-
ers, which are located there.

Have you got a trade-off ver-
sion, which would be suitable
both for first and second sites?

Along with accommodation of
one object in two sites the more
traditional solutions are studied
too, which suppose the autono-
mous development of each site.
In this case it is assumed to erect
here twin towers, divided into two
blocks with mini-arch in each of
them, but they are positioned so
that it is impossible see both arch-
es at the same time. Working in
the pair, towers do not look like
clones, because their outline
is plastic so that it is constantly
changes depending on aspect of
observation, that’s why there’s no
any monotony in this composition.
Their curvilinear facades reflect the
foot bridge, which is oriented to the
space between them, creating the
consistent image of the site. But
polychrome solution of embank-
ment and bridge adds colours to
these towers and to unicoloured
City either. At the same time each
tower is a self-sufficient unit and
can exist independently of the
other.

It is difficult to say, if these
designs would come true, how they
would be changed in the course of
development, but for us this work,
no doubt, was very interesting and
useful. We've been searching for
the new unconventional solutions,
which would help us to pass into
some other quality, and | am confi-
dent, that sooner or later this expe-
rience is sure to become useful.
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The Paris Hermitage

The competition Tour Signal development is concluded, the winner is announced,
but it seems to be early to turn the page. As far back as in May EPAD president
Patrick Devedjian mentioned the possibility of all five shortlist designs implementa-
tion. Actually, media report eagerly of authorities bias towards Norman Foster’s
and Jean-Michel Wilmotte’s high-rise designs implementation.

But they are already quite certain
about Jacques Ferrier’s skyscraper
which was presented featuring
Hermitage company at Cannes
MINIP exhibition. The term of
implementation is outlined (works
are expected to be started in 2010
and the whole complex will be
completed in 2014), the site is set
and negotiations on relocation of

e

sy

present site inhabitants are under
way. Such a place of honour among
five shortlisted designs, possible
implementation and keen interest
displayed in the Hermitage Towers
is an obvious success of relatively
young company like Hermitage.
Russian origin of the organization
should be emphasized particularly.
Hermitage is a French branch of
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Stroimontage  («CTpoiiMOHTax»)
corporation founded by Arthur
Kirilenko and Sergey Polonsky in
1994 which is one of the leaders
of Russian development and con-
struction market. Over time it has
developed into huge and influential
establishment which specialize in
elite housing and commercial facili-
ties building. As from 2000 the com-

pany operates on Moscow market
under the brand Mirax Group. In
2002 its owners inspired by domes-
tic success decided to break into
global market, so in April 2002 the
affiliated organization headed by
Emin Iskanderov was established
in Paris.

The author of design which after
implementation would become

one of the tallest Paris buildings
- Jacques Ferrier - is a promi-
nent Paris architect who won
Premiere Oeuvre, four nominations
in Equerre d’Argent, two in Grand
Prix National d’Architecture and
Bex award for the most innovative
building. Now he is recognized as a
solid member if global architectural
establishment. He graduated Ecole
Centrale which is a prestigious
Paris engineering university, got an
UPA8 degree in architecture and
eventually achieved official recog-
nition as DPLG architect. Ferrier
started up his own architectural
bureau in 1990 and deployed eager
activity which stuffed his portfolio
with some patterns different inno-
vative architectural pieces: public
and culture centres, office blocks,
research complexes, housing com-
munities etc.

One of his latest distinguished
designs is Issy-les-Moulineaux
high-rise building. He also officially
engaged with few other profession-
als for designing of skyscrapers
for Massena location in Paris. This
French architect won international
recognition for his commitment to
environment-friendly and hi-tech
architecture. He developed the
brand new concept of multifunc-
tional building using the latest tech-
nological innovations to maximize
energetic efficiency.

The author professional back-
ground presupposed ambitious
architectural solutions, which could
meet the competition require-
ments: the highest ecological stan-
dards BREEAM (Building Research
Establishment Environmental
Assessment Method) and HQE
(Haute Qualite Environnementale)

And, of course, the original archi-
tectural concept. Staking on Ferrier
the Hermitage corporation couldn’t
loose. Jacques Ferrier’s sky-
scraper named Hermitage Towers
exceed 309 m in height, thus, it is
expected to become one of the
tallest buildings in West Europe. It
will stand out for multifunctional-
ity, ergonomic and environment-
friendly approach. The site planned
for development is located in most
beautiful piece of Paris neighbour-
ing the historical city centre and

Text by Alla Pavlikova,

such landmarks as Louvre Palace,
Arc de Triomphe, Siene water-
front and high-rise broaches of La
Defense will be quite visible. It's
been a hell of a problem to accom-
modate this complex of great size
(250 000sg. m) in balanced and
solid city skyline.

The composition of the struc-
ture’s volumes is quite simple: two
towers linked by nine-storey bridge
on dizzy height of 75 m over the
ground. On the facades, various
depths, transparencies and colours
create subtle variations in how the
volume is perceived. The towers’
elevations are facetted creating
color modulation to accentuate
their dynamic upward thrust. This
endows them with a remarkable
silhouette and their shape varies
according to the angle of view or
time of day. At close quarters it
looks like a giant chameleon, from
adistanceitis atremendous green-
ish monolith.

The multi-purpose skyscraper
conceived mainly as a residen-
tial building. However, besides
elite apartments there will be also
hotel, clubs, sport facilities, class
A offices, retail spaces etc. Ground
level is set to be occupied solely by
public and cultural establishments.
Offices are located above. Hotel
is accommodated at height from
14 to 26 storey and it is followed
by apartments up to 75 storey in
higher building and up to 60 storey
in lower one.

The Hermitage Towers does not
merely open up new public areas, it
also offers programmes to animate
urban life 7 days a week, night and
day. The building’s ground floor is
an attraction in itself. It’s cascad-
ing, mainly glass structure, extends
between the entrance halls of the
two towers and leads to the monu-
mental hotel lobby.

Thisvolume is designed to resem-
ble a controlled climate green-
house in which luxury boutiques
and eating-places are scattered
around a large atrium, which three
levels of footbridges offer views
over the surrounding scenery. It
also includes a skating rink, which
can be converted into a podium
for events such as haute couture

materials provided by Jacques Ferrier Architectures

shows. Finally, on one side of the
atrium and accessible from the
esplanade, there is a concert hall
offering 1 300 seats and provid-
ing evening entertainment. Facing
this concert hall, an approximately
1 500 m? contemporary art centre
will be dedicated to the creative
arts and become the cultural soul
of La Defense.

Access to the various floors is
provided via hallways surrounded
by large monumental staircases.
Presented on two levels, they are
accessible by double-decked lifts.
Each specific part of the project is
served by its own hall. The majestic
hotel lobby overlooking the Seine
River is located in the middle of each
tower. The ‘lower’ hallways give
access to elevator units reaching
the luxury apartments and to fast
lifts transporting their passengers
right up to the uppermost floors.

The project’s top floors house
panoramic bars and restaurants,
night club and panoramic spa which
is the only one in France. These will
be open to casual visitors who wish
to enjoy one of the most beautiful
panoramas of the Parisian region
from its terraces and hanging gar-
dens.

The apartments will draw the
utmost benefit from the variety of
activities proposed, as the hotel’s
facilities will notably be available
to their occupants. Numerous ser-
vices (computer technology, satel-
lite TV, room service, spas, sport
facilities...) are open to residents
who may also use, at preferential
rates, meeting rooms and reserved
guest rooms, club areas, hanging
gardens... Here we propose a new
way of living in Paris. The working
premises provide optimal comfort
and conditions, with most offices
benefiting from natural daylight.
Employees will benefit from a full
range of dedicated services and
amenities: company restaurants,
cafeterias, relaxation areas, gyms
etc.

The challenge of this project was
to conjugate multiple purposes,
luxurious panoramic spaces and
excellent environmental perfor-
mance. Based on this approach,
Hermitage Towers aims to com-

ply with French HQE® (Haute
Qualite Environementale) as well
as American LEED (Leadership in
Energy and Environmental Design)
certifications. The structure of
great space meets all energy sav-
ing regulations.

Hermitage has developed a
project offering an inner surface of
250 000 m? built on a 10 000 m?
site. In a traditional urban con-
text, a site offering over 80 000
m? would be required to obtain the
same building capacity. In collabo-
ration with its partner Bouygues
Construction, Hermitage intends
to exploit the additional horizon-
tal space by planting a forest to
accompany this project. The aim
is to generate carbon credits for
Hermitage Towers while under
operation, but also to absorb up to
50% of the emissions linked to its
construction.

Photovoltaic panels integrated in
the South and East facades will
provide the complex with certain
amount of electricity. Heating and
cooling issues are solved by a dou-
ble approach: connection to the
district cooling and heating provid-
ers and autonomous production via
centralized reversible heat pumps.
Maximum use of energy transfer
between spaces requiring cooling
(offices, retail) and those requir-
ing heating (housing, hotel). The
objective is to stay within 75 kWh
per gross m? per year of primary
energy consumption.

Rainwater will be collected for
external use such as plant watering,
facade cleaning and cooling tower
make-up.

All that stuff promises that this
new high-rise structure will become
another nugget of La Defense, or
maybe its major landmark. =
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Architectural Evolution

The designs, which weren’t awarded in eVolo Architecture Skyscraper Competition
develop the ideas of environmental friendly design and bold experiments with

forms, space and aesthetic perception, that’s why they also deserve as much close
attention as the winners do.

SKYSCRAPER OVER THE
HIGHWAY (THE FREEWAY
INTERCHANGE TOWER)

Christopher Talbott, George
Tolosa, USA

The skyscraper of Christopher
Talbott, George Tolosa worth a
special tick. In this design they
seek to reclaim the so called
“throw-away” land. They chose for
it an abandoned area around mas-
sive highway junction.

The Southern California Freeway
Interchange is bordered by low
density residential neighbour-
hoods on the south and east sides,
a nearby institutional center to

the north, and a major drainage
canal to the northwest. In such a
heterogeneous context the traffic
interchange becomes a barrier for
normal city functioning.

The intent of this proposal is
to elevate the status of the inter-
change from utilitarian infrastruc-
ture to one of regional unifier. A
multifunctional high-rise complex
over the traffic node cut by high-
ways will unite the territory, which
is unused now at all. The Tower
with the highway running through
forms a kind of symbiosis between
existing architectural environment
and a new object. As the automo-
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biles are brought into the build-
ing, they would circulate up to the
parking levels which are followed
by retail and observation decks,
office space, hotel, and final a sky
lounge.

The building resembles a knitting
ball disturbed by severe wind blow.
The sweeping lines of the freeway
below, the tower’s outer skin is
composed of a helical ribbon of
aluminum panels which serve a
sound damping system and a sun
shading device.

The message of designisimprov-
ing connections between existing
residential and public areas but the

paradox is that if the Interchange
Tower would serve to reduce the
burden of excessive automobile
transportation by creating way-
points, however, this interven-
tion would also begin to render
the mega interchange (its habitat)
obsolete with the reduced need for
such transport mega structure.

THE NEW CITY SPACES
(SYMBIOTIC INTERLOCK)

Daekwon Park, USA

No doubt, that the design
of young American architect
Daekwon Park appeared to be
the Competition’s most original
nugget. Although the skyscraper
itself is truly an achievement of
modern technology and vision,
the urban space that is created
by the collection of these seems
to be fragmented, limited, and
very unkind to nature. Symbiotic
Interlock is designed especially
for such an urbanistic context and
conceive the associations with
parasite implanted into existing
skyscrapers, that forms a holis-
tic 3D system, which integrates
isolated city blocks by a network
of public and green spaces. The
main structure of this facility con-
sists of two components: the first
is the core, which acts as a spine
for the units to be plugged into;
and the second is the four unit
interlocking structure.

The first unit is designed to
incorporate four wind turbines
which convert the kinetic energy
of the wind that flows through the
skyscrapers into electrical energy.
Vertical-axis wind turbine among
the various types of wind turbine
is chosen due to its flexibility in
locating the generator and the effi-
ciency in utilizing the wind energy
from both windward and leeward
sides.

The vertical garden unit is an
open structure which provides a
habitat for plants, insects, and
animals. Here and now in the
city there are fewer and fewer of
them, that’s why such modules
also would become public parks
for cities where natural spaces are
limited. On the designer’s opin-
ion, these different combinations
of open plantation modules could
help air cooling and filtering.

The sky dock unit is the node
where the network between the
towers and the existing skyscrap-
ers takes place. The bridge con-
nects the nodes to create a city
where activity, movement, and
events occur in multiple layers
rather than just on the ground level
and inside the skyscrapers.

The program unit is an enclosed
space which accommodates
multiple functions from cafe or
retail point to library or museum.
The program will be determined
according to the location and the
users of the units.

INTERACTIVE BRIDGE SYSTEM
(INTERACTIVE TRANSITION)

Tingxing Tao, USA

Tingxing Tao suggests to implant
the chaos of entwine passages and
bridges of Interactive Transition
Tower into the most sophisticated
urbanistic context of Shanghai,
maybe the most dynamically devel-
oped city worldwide. The designer
elaborates the idea of interactive
transition system, that allows travel-
ling both within and outside a build-
ing and thus improving the con-
nection between its different parts.
A grid of bridges from one piece
of the skyscraper to another and
transition spaces connect different
families, different generations, so
creating the possibility of commu-
nication within the neighbourhood..

Correct embedding of the sky-
scraper into the city landscape
to establish inseparable environ-
ment is a matter of particular
attention. The legs of the tower
spread out, between the high-
way. The landscape becomes a
mix of horizontality and verticality.
Such a self-organized skyscraper
structure rising above the traffic

interchange generate in some way
new correlation between archi-
tecture, infrastructure and trans-
port system, and moreover saves
a lot of city space.

Tower is explicit as a strategy
towards a progressive building
prototype idea, seeking a dialogue
between the rapidly transforming
city and its inhabitants.

TAKE-OFF (ESCAPER)

Sohta Mori, Yuichiro Minato,
Japan

The inherent singularity and
recognizability of Japanese archi-
tecture are transparent in the
design presented by S. Mori and
Y. Minato. Escaper as it is - the
essence of their idea.

The urge to hop off and win
the skies is a human everlasting
dream. The Escaper suggests that
one could escape the mean van-
ity and soar up above the clouds
to the abode of freedom. On the
designers’ opinion, conventional
skyscrapers allow us to elevate
ourselves, but the feeling of being
separated and enclosed remains.
The dialogue is one-way; we can-
not interact with or enter the sky.

It avoids direct visual contact
with the ground by twisting its
body. Its reflective skin presents
animage of the upper atmosphere.
Escaper wraps and folds around
itself, allowing the sky to be part
of the building, and the building a
part of the sky.

The three intertwined buildings
form the structure of the Escaper.
The sky is contained in empty cen-
tral space, punctuated by large
floating gardens. Three vertical
cores run through the gardens,
allowing people to ascend directly
to and between them.

The three dividing and converg-
ing buildings that comprise Escaper
vary from one another in function
and character. By connecting these
buildings to each other by means
of the large artificial gardens,
these functions and characters can
merge, activities can mix and finally
inspire a new movement in the sky.
In a conventional skyscraper, The
designers feel bound if all functions
are piled vertically, whilst they offer

people unrestricted traveling and
what’s more - free communication.
The principal goal of the design is
achieved - to let a human being
escape the ground to open the sky.

THE ALTERNATIVE ROUTE TO
THE GOOD (URBAN BY-PASS)

Claudiu Barsan-Pipu, Oana
Maria Nituica Irina Maria
Dragomir, Bogdan Nicolae
Ispas, Romania

The urban structure of the city
of Bucharest was designed almost
spontaneously without a master
plan. Drifting neighborhoods devel-
oping around religious centers
due to continuous migration have
defined its urban characteristics.

This trend has great imp[act on
Bucharest city planning situation,
which has become chaotic and
unsustainable, but of specific eth-
nic flavor.

During the last years of the com-
munist regime, Ceausescu tried
to impose his utopist, totalitarian
vision over Bucharest. His top-bot-
tom approach did not manage to
change the urban structure of
the city, but merely cause a mas-
sive stroke in its continuity. By
the significant intervention, that
eradicated almost a quarter of the
old urban tissue in his attempt to
“upgrade” the city, he only created
the premises for what was about to
be known as urban necrosis. The
necrosis of the “new urbanisim”
didn’t solve existing problems,
but moreover led to an increasing
separation from the rest of the city
in terms of public appeal and com-
mercial functions.

A crew of Romanian architects
suggests a new type of radical
intervention, torise up to the utopist
totalitarian urban dream. They pro-
pose to revitalize a vascular urban
system of Bucharest to revive the
affected tissue and, without any
attempt to hide the scars, provide
a new start, a new lifestyle, and a
new building approach.

As Ceausescu literally erased all
the urban structures of a pseudo-
rural city Romanian architects set
as major task the restoring the link
between the old traditional tissue
and the new Communist and con-

Text by Anna Pavlikova, photos by eVolo Architecture

temporary interventions by recre-
ating a new urban system; overlap-
ping the existing and by-passing
the flow of public interest to these
dysfunctional spaces.

Next thing they plan creat-
ing ecological hotspots that can
provide a new and self-sufficient
way of living, balancing the small
pseudo-rural traditional houses of
Bucharest and the gigantic com-
munist spatiality.

SKYSCRAPER AND ALPINE
SLOPE EITHER (THE URBAN
SKI MOUNTAIN)

Natalie Ghatan, Great Britain

And here’s the last project of the
competition we’re going to speak
about - The Urban Ski Mountain.
The premise behind Urban
Mountain is a high-rise geometry
that can simultaneously accom-
modate a vertically-arrayed sub-
sidiary ski community program,
along with indoor and outdoor ski-
ing amenities.

The project was informed by
thorough designer’s examination
of the modern city and the phe-
nomena of urban densification, as
well as condition of the urban qual-
ity of life and what measures can
be taken to enhance it. Taking into
account the scenario of an inten-
sified cityscape, with increasing
stresses on air quality, open space
for leisure, and general feelings
of well-being, the importance of
these issues is taken for granted.

The architect also uses in her
design a concept of a biological
construct - the Heliconia plant
form. The building is designed in
such a way as to react to varied
parameters of densification, as
well as it bears the program of fur-
ther gradual evolution. The collab-
oration of physical efficiency with
the typological requirements of a
structure for skiing gave a resul-
tant set of optimum parameters.
The gradual change in gradient
as the structure becomes more
vertical was greatly influenced
and pre-determined through the
investigation of skill level within the
sport, as well as other factors of
speed, route enjoyment and maxi-
mum lengths of runs. m
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Minsk Is Zooming up

Once towers of fortresses, temples and their belfries were architectural landmarks.
Now these are high-rise buildings, which are being erected enthusiastically all over

the world.

The idea of the creation of the
complex of multi-purpose busi-
ness centre in Minsk occurred in
2003. The site of 6 hectares in
area selected for it is located in the
city centre of along Maxim Tank
Street.

One of city-planning prereg-
uisite of such a choice was the
intention to enrich the silhouette
of capital’'s core with high-rise
volumes of complex, which would
dominate the existing architec-
tural environment and complete
the skyline of the city high streets

- Kalvariyskaya, Timiryazev and
Zetkin.

The materials of photo sessions,
executed from the main sightsee-
ing points of the city, and subse-
quent topographical-visual analy-
sis confirmed the correctness of
site selection for complex and
determined the basic city-planning
parameters for further space-plan-
ning solution development.

The client of development
- the Byelorussian branch of Itera
- within the period from 2003 to
2006 invited at least eight creative
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teamsincluding foreign ones - from
Serbia, Baltic States and Russia.
The shortlisted conceptual solu-
tions were Serbian and Russian.
On examination of them in 2006
the design proposed by Moscow-
based company TsentrProekt,
headed by the Vice President of
the Russian Architects Union Victor
Churilov, won the competition.

In accordance with the version
accepted in 2007 TsentrProekt on
the contractual basis developed
the present draft proposal, which
was examined and approved by

Minsk City-planning Council in
August the same year.

The architectural composition of
the endorsed version is based on
combination of three major vol-
umes - horizontal three-level sty-
lobate, which configuration corre-
sponds the established system of
urban transportation, and two ver-
tical structures unequal in height
- 54 and the 43-storeyed units.

Retail and entertainment com-
plex and underground parkings are
placed inside the stylobate. In the
high-rise blocks there are offices,

hotel rooms and aparthotel.

Draft proposal is executed to
elaborate the space-planning
solution of the business centre
development taking into account
its arrangement in the city centre
within the existing system of urban
infrastructure.

The space-planning solution is
elaborated in terms of approved
city-planning concept based on
idea of artificial landscape - “sec-
ond surface” - on the roof plat-
form of the retail and entertain-
ment complex of business centre
in terms of accepted architectural
composition with the retention
of established street/road and
pedestrian transition between the
street Kalvariyskaya Street and
the underground railroad station
on one side and Maxim Tank Street
on the other.

Text by IGOR KLESHKO, information provided by TsentrProekt

For this purpose the pedestrian
through passage is organized from
the underground railroad station
to Maxim Tank Street along the
indoor commercial street, roofed
at the first floor level.

The transport management of
different zones of retail and enter-

tainment premises of business
centre is provided mainly from the
side of Maxim Tank Street.

Basic entrance into reception
lobby of business centre, hotel
and aparthotel faces Kalvariyskaya
Street.

The driveway of underground
parkings of hotel and aparthotel
looks towards Kalvariyskaya Street
too.

Whilst those of multi-purpose
business centre - to Timiryazev
and Maxim Tank streets.

Arrangement of comfortable

apartments for the staff of for-
eign firms and businessmen in
close proximity to business cen-
tre was accepted as a neces-
sary condition. Residential build-
ing is designed within business
centre in its part neighbouring
Timiryazev and Kalvariyskaya
streets with possible further
residential development up to
Tuchinsky Lane.

To provide maximum retention of
the ecological balance of involved
area it is planned to recoup the
inevitable losses of the green plant-
ing of the existing square along
Maxim Tank Street by compensa-
tion planting of surroundings includ-
ing “second surface” territory, which
ensured the possibility to organize
mass public happenings there.

The design presupposes
improvement of the entire territory
of business centre, organization of
strolling spaces with units of small
architectural forms, installation of
street lamps, planting of 148 trees
and arrangement of 21 240 sg. m.
of lawns and flower gardens.

The composition of business
centre consist of two buildings
unequal in height but identical by
planning structure.

These are buildings of elliptic
profile, each with the symmetric
hub with elevator shafts, stair-
ways and vertical engineering
communications inside. Buildings
of 54 (housing “A”) and 43 (hous-
ing “B") superstructure storeys
are integrated by five-storeyd
base. Facades of both are entirely
glazed and proportionally divided
vertically by parallel horizontal
belts. The summit of each build-
ing is surmounted by ornate
“crown”. Effective area of the floor
of Building “A” is 950 sq. m with
total area of 1310 sq. m; effective
floor area of Building “B” - 880 sq.
m. with total area of 1210 sqg. m.,
technical premises are located on
5th (Building A) and 4th (Building
B) floors.

In Building A office premises are
accommodated on 8-19 and 21-35
floors, 40-47 floors are occupied
by 5-star hotel apartments, lobby
and reception and also other busi-
ness centre service premises are

located on floors from 1st to 7th.

In Building A office premises are
accommodated on 8-17 and 19-32
floors. The floors from 34th 39th
are assigned to aparthotel, while
the location of lobby, reception
and other business centre service
premises is the same as in Building
A - on floors from 1st to 7th.

The classy apartment building of
three sections (Building D), which
is a part of business centre, has
overall height of 25 storeys 18-
19 of which are supposed to be
residential. 1st, 2nd and the 4th
floors are intended for tennants’
domestic service. There are 160
apartments, three or four on one
floor of each section.

For those who have automobiles
underground parking is available,
and adjoining territory is assigned
for guest parking lot for 20 vehi-
cles.

The layout structure of residen-
tial building include public zones
on the “second surface” which is
directly connected with business
centre. Business centre blocks
united by ground-based three-
level stylobate, in which retail and
entertaining complex (Blocks C
and D) is located.

The division of the stylobate into
two block on the level of first and
third underground floors is caused
by intention to retain the existing
urban underground engineering
communications, to guarantee
possibility of their maintenance
with special transport, and also
to organize the passage for the
pedestrians and to provide pas-
sage for fire engines.

The retail and entertainment
area are illuminated with zenith
skylight lamps, performed in small
architectural pieces at the level
of the cultivated and planted roof
platform - “second surface”.

Under the entire footprint of
the complex there are three- and
four-level underground parkings
for motor transport of personnel
and visitors, subdivided in terms
of belonging to the specific func-
tional zones of business centre
taking into account the organiza-
tion of necessary fire-prevention
compartments. ™
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Antismoke Ventilation
of High-rise Structures

It’s easier to prevent FIRE than to EXTINGUISH it.
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Text by Svyatoslav Dotsenko, Cand. Tech. Sc., Head of Ventilation Systems Department at Gorpoject,
JST, Oxana Dmitriyeva, Key specialist of Ventilation Systems Department at Gorpoject, JST

Designing high-rise buildings it is
important to pay special attention
to issues concerning complex and
specifically fire safety of structures
and people. Naturally, the high-rise
buildings are more exposed to fire
hazard compared with structures
of regular height. Year by year fire
safety solutions and equipping with
up to date fire safety and extinguish-
ing systems become ever more
actual and fire-fighting personnel
still more demanded. Technology
becomes more sophisticated,
power supply networks grow bigger
and construction expands, that’s
why still richer contribution is gath-
ered by mankind’s eternal compan-
ion — fire. Increasing of energetic
equipment in modern structures
rises the risk of fires or fire hazard
preconditions

To follow fire safety requirements
while designing buildings is a bind-
ing legal provision. To solve this
problem it is necessary to:

+ examine applicability of
domestic antismoke schemes for
buildings which are lower 75 m.

+ propose the new antismoke
schemes for high-rise buildings if
it is necessary

consider wind speed on different
vertical levels of building calculat-
ing parameters of antismoke ven-
tilation systems

As a matter of fact, some com-
ponents of existing antismoke pro-
tection system designed for and
implemented in 20-25 storey build-
ings may be applied in high-rise
buildings. At the same time, some
components of such solutions are
unsuitable.

Pressurization of stairway enclo-
sures within tiers of 7-10 stories
may be applied in buildings of any
height. With height growth pres-
surization of lift shafts and smoke
removal from passages and prem-
ises requires system parameters
which couldn’t be achieved by
using existing ventilation equip-
ment or even if the equipment
which meet such requirements
exists, its installation will demand
extreme reinforcement of build-
ing’s bearing structure.

The possible solution of such
issues is development and valida-

tion of new schemes of smoke
protection and determining of
building height or number of sto-
ries regarding reasonable appro-
priate parameters of ventilation
equipment.

The traditional scheme of pres-
surization presumes massive outer
air-feeding of lift shafts upper por-
tion. The regular requirement for
lift shaft fire pressurization sys-
tem is generating air overpressure
of 20 Pa against that on windward
facade.

Parameter calculation of pres-
surization ventilator, which provide
air-feeding of lift shafts presumes
air consumption of 72,145 cubic m
per hour and equated normal pres-
sure at shaft’s outlet of 188 Pa.

Total air consumption makeup
in lift shaft would be 18,767 cubic
m per hour which is 3.8 times less
than air volume provided by sepa-
rate ventilator.

An example of appropriate
scheme for high-rise buildings is
arranging smoke proof stairway
enclosures of Type 3 (H3) with
air pressurization in case of fire
in lock chambers. This scheme
passed testing in BHUWIMO on test
bed “high-rise building floor frag-
ment” and proved its efficiency.
According to this scheme air-feed-
ing is proceeded through special
chute.

There is no any parameter cal-
culation methodology for pres-
surization ventilators. Scheme
of air-feeding of chute by several
ventilators, which are installed on
different vertical levels of building
seems to be reasonable. Pressure
losses because of friction and air
escape through interstices and
leakages of chute or closed air-
valves reduce reasonably. With
such improvementsitis possible to
use ventilators with more moder-
ate parameters. This scheme may
be applied for air-feeding of lock
chambers and floor passages.

Juxtaposition of design and
checking calculations proved dif-
ference in estimated consumption
volumes and pressures of just 3-
6%. That’s why this methodology
may be surely applied for engi-
neering calculations of required

ventilator parameters.

Special programs are devel-
oped to estimate interdependence
between wind speed change on
different height levels of building
and required parameters of anti-
smoke ventilators. Values of wind
speed change on different height
levels of building are based on data
from regulation CHull 2.01.07-85*
“Loads and effects”.

Calculations for to Federation
towers of the Moscow City complex
proved that wind speed change on
different height levels of building
has little influence upon param-
eters of ventilators of antismoke
protection system.

With due regard for wind speed
change on different height levels
of Tower A air consumption of anti-
smoke ventilator increases from
23,393 to 23,481 cubic m per hour,
whilst equated normal pressure of
ventilator increases from 1,600 to
1,786 Pa.

Air consumption of antismoke
ventilator in Tower B increases
from 23 387 to 23 474 cubic m per
hour, whilst equated normal pres-
sure of ventilator increases from
1,111 to 1,231 Pa. With due regard
for wind speed change on differ-
ent height levels of Tower A total
air consumption of pressurization
ventilator feeding lift.

Shaft 1 reduces from 23,773 to
18,767 cubic m per hour. The same
parameter for Tower B Lift Shaft
1 reduces from 18,099 to 13,488
cubic m per hour.

Critical issues occur in design-
ing of fireproof air pipes and fire
float installation either in general
ventilation systems or antismoke
ventilation systems (where is fire
float installation needed or not and
what is appropriate fire-resistance
rating of fire floats? Where should
fireproof air pipes be laid and what
is appropriate fire-resistance rat-
ing of air pipes?) In particular, many
issues occur in course of designing
of public buildings, car parkings
(especially underground). [3]

Mostly it depends on discrepan-
cies between regulations (federal
and regional), lack of basic dia-
grams of general ventilation and
antismoke ventilation in CHull

41-01-2003 and also lack of cor-
responding regulations. Thereby,
not only designers, but also design
coordination specialists often
get into difficulties. They have to
consult with State Fire Inspection
(focnoxapHapadop) which different
officials make absolutely different
demands to the same designs.

Lately, the most acute is problem
with hard-to-open-doors along
escape paths from passages, lob-
bies and enclosed car parkings
which occurs in a course of testing
of antismoke ventilation systems.

Now, calculation of smoke
removing from underground car
parkings is based upon methodol-
ogy proposed in CHull 2.04.05-
91*, for smoke-filled zone around
the seat of fire less than 1,600
sg. m. Minimum exhaust air con-
sumption (if smoke layer is 2 m
in height) is 45,000 cubic m per
hour, and 63,000 cubic m per hour
for smoke layer of 2.5 m in height.
There’s no any existing methodol-
ogy for specific fire load calcula-
tion (Point 8.4 CHwuIM 41-01-2003)
and for smoke-filled zone less than
3,000 sg. m (Point 8.8 CHull 41-
01-2003). According to methodol-
ogy proposed by firemen exhaust
air consumption is far less.

It is known that such meth-
odology is being developed by
BHUUTTO MYC. It's advisable
that any designer of heating and
ventilation systems could use this
calculation pattern (it would be
better if this methodology even-
tually transforms into specialized
computer application) in a course
of designing of antismoke ventila-
tion systems. This calculation must
be concluded by determining of
air consumption and pressure with
specified temperature 20°C.

All data and coefficients in
reduction formulae should be easy
to find or determine.

Recently, architects prefer
designing double-deck boxes and
freight lifts for car parkings instead
of approach ramps. There is no
calculation methodology of anti-
smoke ventilation systems for such
parkings.

The other important element of
fire safety system, which is not
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regulated now is operation algo-
rithm (coordination) of system in
whole and fire safety system. The
urgency of development of such
an algorithm for up-to-date digital
complexes has been discussed
and supported by scientists for
a long time, however, but so far
there’s no any existing norma-
tive requirements. Therefore the
Technical Specifications comprise
several requirements concerning
procedures and operation of digital
complexes, that’s why this design
section have to be developed at
least before building’s start-up.

It's absolutely obvious that with-
out previously developed algo-
rithm it is impossible, for example,
to carry out evacuation of thou-
sands of people from the build-
ing of mayor’s office, moreover to
manage the traffic of this process
depending on kind of hazard: fire,
terrorism hazard etc.

Designing antismoke ventilation
of some high-rise buildings spe-
cialists of Gorproject encountered
the problems which should be con-
sidered by all designers’ commu-
nity. Let us examine these issues
and methods of solving them using
the example of 72-storeyd Eurasia
Tower in the Moscow City.

1. Pressurization development
is designed the traditional way,
that’s why designers have had no
any particular difficulties with it.
Flowcharts of antismoke ventila-
tion systems are given at Figures
1 - 3. Assignment and structure of
these systems are determined as
a rule by Technical Specifications
(TS) for fire protection system.
Structure of systems mostly
depends on purpose of premises
and partition of buildings into fire
safety tiers.

2. Calculation of systems is to
be done by fire-fighting authorities
in form of TS attachments. Now,
these documents have become
obsolete, and they do not meet
up-to-date technologies. Smoke
removal is calculated by special-
ists of Ventilation Department over
perimeter of fire source according
to Appendix N of CHull 2.04.05-
91, whilst fire-fighting authorities
consider convection component of

fire source. Variation may be up
to 30%, firemen derive the less
value. Calculation of systems zon-
ing involve variations too but not so
substantial.

3. Foreign practices induced
domestic implementation of trunk
air pipes in exhaust ventilation and
smoke removal systems. There’sno
regular prohibition to use the same
air pipes. It saves space for shaft
arrangement. But it’s important to
remember, that requirements for
air pipes must correspond to those
of antismoke safety systems.

4. Implementation of trunk air
pipes provides usage of smoke
removing ventilators as a reserve if
maximum permissible concentra-
tion (MPC) of CO in underground
car parkings increases. The analy-
sis of technological designs of car
parkings proves that gas content
inside may be higher during the
rush hours, therefore, the esti-
mated systems wouldn’t manage
such a volume of carbon monox-
ide. Then, momentary activation of
smoke removal systems may solve
this issue.

5.Requirementonair compensa-
tion inside underground car park-
ings is fulfilled with usage of auton-
omous natural air inflow shafts or
by means of air inlets branch lines
towards inflow devices.

6. It is recommended to do cal-
culation of smoke removal system
for double-deck KLAUS park-
ings considering the possibility of
simultaneous ignition of vehicles
stored in upper and lower decks.
Fire-fighting authorities do not
object, but all the same there’s no
any methodology.

7. In the underground parkings at
entrance points of ramps drench
and air curtains are used instead
of lock chambers. We proposed to
arrange this system two ways:

+ as air curtain on parking side if
fire occurs inside the parking

+ as air pressurization system
inside of ramp if it is in fire

8. Usage of single pressurization
system for several lock chambers.
According to regulations the only
fire lifts and adjoining lock cham-
bers are equipped by autonomous
air pressurization systems. Air
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pressurization may be performed
by air transfer from lift shaft into
nearest lock chamber through cor-
responding fire proof valve (regu-
larly locked) located on the floor
which isin fire.

9. In high-rise buildings air
pressurization is presupposed to
be located in every fire lift halls
of buildings’ superstruscture.
Pressurization is arranged by
transferring air from lift shafts.

10. There were some issues
with designing ventilation of fire-
proof zones. There are no regu-
lations for these ones as well.
Various specialists state as initial
data 60 mé/h for office premises,
20 m®/h for premises of temporal
residence and 2 m®/h for Ministry
of Emergency Situation shelters.
These requirements are repro-
duced detailed enough in Saint-
Petersburg regional regulations
“Residential and public high-rise
buildings”.

11. There was a lot of fuss among
designers about usage of large-
scale regularly open fire arrest
valves (up to 2000x3000 mm). In
opinion of many specialists mul-
tisection fire arrest valves make a
lot of noise as air flows through.
Its body must be reinforced to pre-
vent distortion while it is being
mounted and maintained.

12. Itis possible to use fire arrest
valves or traditional air pockets in
subsidiary air pipes in designing
natural exhausting systems for
residential buildings. This is the
way to save fire-resisting finish,
manage with shafts of less profile,
mounting of air pipes is easier and
cheaper. But these valves are rath-
er expensive. That's why it seems
reasonable to assess feasibility of
this solution.

13. By now there’s no solution
on compensation of air pressure
drop at lock chamber doors to
keep it within acceptable values
of 150 Pa. Industrial equipment
certified in Russia is not manufac-
tured. Pressure drop valves with
fire endurance of EI45 required for
partition-walls of Category 1 lock
chambers are not manufactured
too. That’s why proposal of some
specialists to change the direc-

tion of door opening is reasonable
enough. Thus, the problem with
pressure drop and air compensa-
tion along with smoke removal is
solved.

14. After-fire smoke and gas
removing from premises equipped
by automatic gas and powder fire
fighting systems is done by forced
ventilation systems with simultane-
ous air compensation of removed
volumes. TS provides that main,
emergency and mobile ventilation
systems perform gas and smoke
removal after gas and powder fire-
fighting system operation.

CONCLUSION

Notwithstanding the crucial
importance of safety issues of
high-rise buildings the designing
methodology of antismoke safety
remain at insufficient level.

Practice proves that to provide
reliable fire safety in high-rise
buildings it seems reasonable to
develop special organizational
and technical means of designing
the systems of fire-fighting which
would consider technological,
architectural and other specific
features of each unit.

All fire safety issues should be
regarded as a integrated complex
of constructional and architectural
measures, antismoke ventilation,
fire-fighting water supply, alarm,
management etc. =

Text by Olga Dolgosheva, State Examiner-Engineer of Administration of Industrial Buildings and

Constructions of SAE of Moscow “Mosgosexpertiza”

(Moscow Sate Expertise)

Integrated Approach to

Safety Assessment of

Unique Construction Units

Every unit that is under construction in the city must be safe in the operation. This
postulate is undisputed for both the design documentation developers and for the
supervisory agencies. The question is how to ensure the safety.

The Town Planning Code of the
Russian Federation (art. 48.1),
GOST R 22.1.12-2005, MGSN
4.19-2005 and other regulations
in force don’t classify the unique
units by the category and type
of the building safety (including
Counterterrorism Protection) and
equipment for the Structured
Monitoring System of Engineering
Systems in relation to the unit com-
plexity. Moreover, there aren’t any
appropriately approved standards
for the scope and composition of
documents from the sections like
Engineering Systems Monitoring,
Counterterrorism Protection and
Integrated Safety at the stages of
the preparation and design (pre-
liminary permissions, concept,
design, working papers).

Standards for the scope and
composition of special regula-
tions for equipping unots by
Engineering Systems Monitoring,
Counterterrorism Protection and
Integrated Security facilities are
not approved as applicable.

The Russian Federation
Government Regulations 87
from 16.02.2008 and Moscow
Government Regulations 375-PP
from 06.05.2008 didn’'t deal with
the issues stated above.

To execute the commission of the
Russian Federation Government
mentioned above, the Ministry of
Emergency Situations is develop-
ing the part of normative docu-
ments and this work isn’t termi-
nated yet.

De jure, the normative docu-
ments for monitoring and protec-
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tion developing are enacted, while
de facto their application mecha-
nism lacks.

This situation with standards
causes misunderstanding by
designers and customers of tasks
when the requirement specifi-
cations and proper sections are
being drawn.

In addition, the issue of billing
rates for special sections develop-
ment is still open and therefore it's
hard to evaluate required munici-
pal budget expenses objectively.

The Data Transmission
System connected with the
United Monitoring Service of the
Ministry of Emergency Situations
of Moscow, which is upper level
of the Engineering Systems
Monitoring, is under experimental
operation now and there is the
only one construction unit in the
city which is connected with the
Central Dispatching Point of the
Ministry of Emergency Situations
in Moscow.

Due to the lack of the evaluation
criteria the examination of special
sections like Engineering Systems
Monitoring, Counterterrorism
Protection and Integrated Safety
by the configuration and content
of the design documentation turns
into the authorities’ argument
where that one is right whose voice
is louder.

Notwithstanding stated above, it
should be noted that the work on
ensuring the safe operation, pre-
vention, early detection and man-
agement of emergency situations
is very important for Moscow con-
struction industry, particularly now
when the town-building reaches
enormous scale and buildings
become higher and more sophis-
ticated.

All organizations (designers,
customers) have to seek solutions
of these problems by themselves
as the normative base developed
and appropriately approved lacks.

Comprehensive approach to the
problem solution is being looked
for very actively. Moscow Sate
Expertise has resources to ana-
lyze all set of problems associated
with the ensuring the safe unit
operation and maintenance and

takes part in the process.

| would like to arrest your atten-
tion at basic points which deter-
mine complex approach to the
problem solving.

Analyzing the possible scenarios
of emergency situations, four kinds
of hazards are to be considered:
natural and anthropogenic disas-
ters, criminal issues and terrorism.

However, if there is access
control performed by the secu-
rity systems (pass control, video
observation, intrusion protection,
control of assets carried or trans-
ported, etc.), there should also be
safe operation requirements to the
engineering systems. Because
criminal or terrorist intrusion bear
secondary risk of occurrence and
aggravation of anthropogenic
disasters: fire and infrastructural
breakdowns which involve danger
to life of people and losses of tan-
gible property.

So the following conclusion may
be drawn:

« Firstly, it is necessary to pro-
vide the reliability and security of
engineering systems, including
engineering services from of crimi-
nal and terrorist encroachment;

+ Secondly, measures for ensur-
ing the safe operation and pro-
tection of the unit in emergency
situations are to be foreseen in
engineering solutions in main engi-
neering sections of design docu-
mentation.

The examination of engineering
sections including the construc-
tive solutions in terms of system
performance techniques is to be
made within each section.

Interactions providing the coop-
eration in regular and emergency
operating modes as well as the
system integration should be
thoroughly examined, taking into
account the specific character of
engineering system management,
data exchange between the auto-
mation system, scheduling system
and “service” systems of detec-
tion, prevention and emergency
management within the scope of
unified management system. The
“service” systems are the means
which ensure prevention of outsid-
ers (criminals and terrorists) intru-
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sion, and also video monitoring,
alarm and emergency evacuation
management system. This list may
be extended for each unit depend-
ing on its particularity.

To ensure the reliable operation
of engineering systems, special
attention should be directed to the
maintenance of temperature con-
ditions in engineering and utility
service premises which are neces-
sary for the safe operation of the
facility and equipment of automa-
tion and management systems if
fire occurs. The devices of auto-
mation system and electric drive
firefighting facilities (air overpres-
sure systems of lock chamber, ele-
vator shafts and stairways, smoke
removal system, systems of auto-
matic firefighting system, firefight-
ing water supply and automatic fire
alarm, systems of automation and
unit management) may fail, If the
air temperature is higher than 40-
45°C. The technical solution beside
the choice of corresponding equip-
ment and cables is ensured by the
set of measures providing the con-
structive reliability of buildings and
requirements to the construction
fire protection, thermal conduction
and fire resistance.

The systems of emergency
detection including automatic fire
alarm must be the primary level
of data acquisition to form build-
ing management system algorithm
which first activate alarm mode
and after validation of contingency
the emergency mode is activated.

On analysis of stated above, a
conclusion may be drawn that dur-
ing the project designing and in the
approved design documentation
the following matters are omitted:

+ the stage of engineering sup-
port and project management
which could allow to comprehend
the structure of unit management
and cooperation of engineering
and «service” systems;

the section Building
Management System necessary,
as proved by practice, to look into
the approach of organizing the
algorithm of unit management and
ensure the structural interaction of
systems of automation, schedul-
ing, automatic fire alarm and “ser-

vice” systems of the unit in terms
of realization of the stage “project”
on a tight timetable.

Impossibility of collecting
together main basic solutions to
ensure the integration of unit oper-
ation, and therefore to compre-
hend them, may lead to remodel-
ling (commonly substantial) in the
course of design documentation
endorsement procedures firstly in

Scientific and Technical Council
of Moscow Architectural and
Town Planning Committee, then in
Moscow Sate Expertise.

Last year there is a lot of polem-
ics on issue of setting require-
ments to composition, procedures
and staging of the development,
harmonization and approval of
special technical specifications for
the Counterterrorism Protection,
Integrated Safety, Monitoring
System of Engineering Systems
and special corresponding sec-
tions.

| call to the interested parties for
a constructive dialog and coopera-
tion to find solution of these issues
as soon as possible.

The sooner we come to terms,
the safer and better our dear capi-
tal we do.

Text by Valery Telichenko,

Elena Korol,

Pavel Kagan, Sergey Komissarov, Sergey Arutyunov

Design Documentation on
Organization of High-rise
Construction

Development and structure of building
and design documentation

Ry

-

=1 |
ek Lk -

_——

The existing experience of
designing and building of high-rise
structures under 100-120 m (30-
40 stories) in height, acquired dur-
ing 70s and 80s affords to exclude
this period out of consideration to
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analyze the situation with designs
of objects of Complexity Class 1
and 2.

The required structure of build-
ing and design documentation
consists of:

Continuation. For the beginning of the series
of articles see: Telichenko V. B. Technological
peculiarities of high-rise building/ V. Telichenko
V, E.Korol, P. Kagan, S. Komissarov, S.
Arutyunov, // Tall Buildings. 2008. Ne 2. C.

+ Shedule of construction orga-
nization for preliminary construc-
tion period

+ Shedule of construction orga-
nization for fundamental construc-
tion period

104-109.

+ General progress schedule for
preliminary construction period

+ General progress schedule for
fundamental construction period

+ Work production plans (WPP)
for certain kinds of construction
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works, specifically:

+ WPP for drainage and deriva-
tion

+ WPP for trail road laying

+ WPP for land measuring

+ WPP for demolition or disloca-
tion of existing structures

+ WPP for worksite temporal
fencing

+ WPP for worksite security sys-
tem mounting

+ WPP for external water supply
utility laying

+ WPP for external heating net-
work laying

+ WPP for external drainage sys-
tem laying

+ WPP for external telephone
network laying

+ WPP for external security net-
work

+ WPP for external power supply
network

+ WPP for excavation fencing
and fence removal

+ WPP for foundation bed rein-
forcement (if it is needed)

+ WPP for earthwork (including
excavation backfill)

+ WPP for pile works (for pile or
pile-slab foundation)

+ WPP for foundation concreting
(for pile or pile-slab foundation)

+ WPP for building substructure
block

+ WPP for dampproof

+ WPP for lifting gear mounting

+ WPP for building superstruc-
ture block bearing structure erec-
tion

+ WPP for frame filling

+ WPP for scaffold mounting and
removal

+ WPP for glazing mounting

+ WPP for elevators mounting

+ WPP for internal water supply
utility mounting

+ WPP for internal drainage sys-
tem mounting

+ WPP for internal ventilation
system mounting

+ WPP for internal air condition-
ing system mounting

+ WPP for internal power supply
network mounting

« WPP for internal fire-fighting
water supply system mounting

+ WPP for internal radio broad-
casting system mounting

+ WPP for internal telecommuni-

cation system mounting

+ WPP for internal monitoring
system mounting

+ WPP for finishing works

+ WPP for helipad mounting

+ WPP for regular road laying

+ WPP for rainwater disposal
arrangement

+ WPP for ground-based helipad
arrangement

+ WPP for land improvement

+ WPP packages for erection of
additional objects (if itis presumed
by general design).

Construction schedule (CS) is to
be designed at a stage of feasibil-
ity report (FR) preparation using
draft design materials. Design is
to be developed by major or spe-
cial design organization certified
for CS development for objects
of Complexity Class 1 and 2. CS
structure is regulated by CHull
12-01-2004.

ltems to be developed at FR
stage:

+ Generalities which validate
the possibility of construction of
object

+ General complex activity net-
work or time schedule of object
construction

+ Construction organization and
technology basic diagram

+ List of equipment necessary
for operating

+ Validation of necessity of
optional equipment and innovative
technologies usage

During further development of
architectural and construction
component of design all layout and
design solutions must be coordi-
nated with construction technology
and organizational requirements.

The most important components
of fundamental construction period
CS design are stable and include:

+ Generalities which validate
the possibility of construction of
object

+ Measures to provide appropri-
ate strength and stability of exist-
ing structures and objects to be
built

+ General complex activity net-
work or linear chart of object’s
construction

+ Construction organization and
technology basic diagram
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+ Master plan for fundamental
construction period and situation
plan if necessary

« Bills of work volume and tables
of quantities; labor demand dia-
gram

+ Management, labor protection,
ecology and fire safety solutions

+ Directions on geodetics, orga-
nizing of regular geodetic research
body

+ Programs of research, testing
and status supervision including
stations, polygons, gauging posts
(for complex and unique objects)

+ List of jobs and structures
which performance indexes influ-
ence object’s safety and must be
assessed in terms of regulations
and standards to proof technical
observance

+ Transport, water and power
supply, drainage, telecommunica-
tion, constructional solutions as
well as constructional solutions
for close natural conditions or
cramped building site

+ Measures on traffic restric-
tions and transport rerouting

+ Procedures and conditions of
usage and recreation of area which
lies beyond building site belonging
to developer or client

+ Design drawings of special
equipment and outfit with flow-
charts of its usage

+ Explanatory note

Work production plan (WPP)
is further specification of orga-
nization and technology solu-
tions developed in Construction
Schedule (CS). The contractor
plan and CS are the baseline for
WPP development.

According to standing regulation
CHuM 12-01-2004 which has sub-
stituted CHwlN 3.01.01-85* devel-
oping of WPP is not required, that’s
why the citation to it in construc-
tion methodology document MAC
12-23-2006 is not correct.

However, considering the com-
plexity and uniqueness of high-rise
objects it’s obvious that developing
of WPP for object in whole as well
as for its separate parts is a must.
Considering high-rise buildings
CHwv 3.01.01-85* “Organization
of construction” may be interpret-
ed so, that high-rise building or

complex WPP is supposed to be
developed by contracting agency
or special design organization
certified by State Architecture
and Construction Inspection
(MHCnekunsa rocynapCTBEHHOMO
APXUTEKTYPHO-CTPOUTESIbHOTO
Hag3opa (MFACH) and to be
endorsed by client in the sequel.

General WPP is to be developed
separately for preliminary and fun-
damental construction period.

Structure of WPP for fundamen-
tal construction period:

+ Time production schedule
(complex activity network)

+ Construction master designs
for preliminary and fundamental
construction period

+ Tables of quantities

+ Labor and key construction
machinery demand diagram

+ Flowcharts

« Performance control measures
(specified in WPP for certain kinds
of construction works)

+ Industrial and ecology safety
measures

+ Geodetic solutions

+ Temporal utilities solutions

+ Explanatory notes

ORGANIZATIONAL PRINCIPLES
OF HIGH-RISE BUILDING
ERECTION

Construction organization meth-
odology depends on type and
complexity of development.

Methodology issues concern-
ing construction organization of
complex developments are solved
individually for each site regarding
volume and uniformity of works,
peculiarities of constructional pro-
cesses, technological interaction
within the whole work package,
possibility of attribution of divisions
which are similar or comparable
by volume and other conditions.
Meanwhile, it is possible to com-
bine flow line and separate method
of construction.

Assessing the organizational
issues of high-rise construction
it is important to determine the
rational decision region in terms of
development sequence and meth-
odology. Developing of organiza-
tional principles encompass:

+ Issues concerning dimensional

segmentation of building into tiers,
divisions and plots

- Direction and sequence of
works deployment involving cer-
tain tiers, divisions and plots

+ Description of basic methods of
construction regarding certain site

Initial data for development and
scheme selection for civil and
erection works consist of:

+ General design solutions for
development in whole

+ Analysis of domestic and
foreign organizational practices
implemented in a course of con-
struction of similar objects

+ Information concerning mate-
rial and technical potential of
organizations involved into design
implementation

While developing organization
charts it is important to consider
implementation of advanced con-
struction methodology providing
high performance and safety of the
construction process and also fol-
lowing the planned timing sched-
ule by applying flow line method.

High-rise construction presumes
complex workflow which encom-
passes civil and erection works in
whole: engineering infrastructure
of building’s different parts with its
base, buildings substructure and
superstructure, recreation and
planting of the site. While structur-
ing the workflowit is important to
consider the structure of archi-
tectural complex itself, function of
buildings and facilities, their design
and layout peculiarities, structure
and description of preliminary
works, description of contractors
(speciality, capacity, equipment)
and other factors.

The number and structure of
separate workflows within the gen-
eral workflow depend on function,
size and structure of the develop-
ment in whole, architectural and
layout features of its objects and
other certain conditions. Separate
workflows include technologi-
cally similar objects. Erecting the
civil and housing developments it
seems to be reasonable to orga-
nize different kinds of workflows
separately: internal and external
services, major buildings con-
struction, accessory buildings

construction, site recreation and
planting.

The construction period is sub-
divided into preliminary and fun-
damental periods to organize flow
line mode of construction process,
provide appropriate sequence of
construction stages, timely engi-
neering and implementation of
objects.

These are jobs to be done dur-
ing the preliminary construction
period:

* Preliminary land development:
geodetic research, drainage,
demolition of existing structures
and services or bypassing

- Site approach and service roads
laying, arranging constructioninfra-
structure including office buildings;
ablution facilities; temporal ware-
houses; temporal water pipelines
and drainage system, power supply
network (if it is impossible to use
regular infrastructure)

+ Service trunk lines admission
and layout of local underground
and transport infrastructure for
purposes of construction, and thus,
minimization of costs of temporal
service and transport network and
arranging it ahead the basic con-
struction beginning. At the same
time the local service structures
are to be built: transformer substa-
tions, heat supply stations etc.

As a rule, fundamental period
works begin after preliminary
period works completion. These
are jobs to be done in a course of
fundamental period: substructure
and superstructure construction,
plumbing and heating installations
completion, site recreation and
planting, completed objects put-
ting in service.

To organize constructional pro-
duction line the development s frag-
mented into vertical tiers and verti-
cal and horizontal divisions which
can be of same or different sizes.

The sizes and limits of tiers
and divisions are determined by:
construction and layout condi-
tions considering requirements of
structure’s dimensional stiffness
and stability (for separate objects);
possibility of suspension and sub-
sequent works recommencement
on borders of neighbouring divi-

sions; possibility of putting in ser-
vice the already completed objects
of development.

Number and sizes of divisions
may be (and is) changed depend-
ing on kind of works and loca-
tion of divisions’ borders and
should provide the possibility of
suspending or recommencement
of operations without damage to
structures and work performance
itself. Determining the sizes and
number of divisions the possibility
of operations at neighbouring divi-
sions must be also considered.

Methodology document MJC
12-23-2006 recommends to sub-
divide the high-rise part of building
with tower-type monolith carcass
into construction divisions at a
stage of superstructure’s concrete
casting while other works are to
be proceeded during the shifts
when concrete casting or mount-
ing works are not done. If impact
load calculation proves that ceiling
would resist if something falls from
above it is possible to combine
vertical works. Then it seems to
be rational to subdivide the super-
structure into tiers of 8-10 stories
from bottom-up.

Nevertheless, according to fire
safety regulations the blocks of
high-rise buildings should not
exceed 50 m (16 stories). This
is the interval of apparatus floor
and corresponding zones location
which must meet the requirements
of progressive fracture resistance.
Regarding this fact it is rational
if building’s tier subdivision coin-
cides with block subdivision. It is
confirmed by requirements to ser-
vice networks most of which serve
within limits of each block.

Feasibility indexes as a part of
explanatory note may include: time
of construction duration including
preliminary works and equipment
mounting period; maximum head-
count; manning of civil and erec-
tion works.

Feasibility indexes are to be
specified by extended guide-
lines and they encompass: build-
ing’s erection labour coefficient,
machinery timetable, estimated
cost.

To be concluded
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Australia, New Zealand VS...

CHuUI

If we adopt traditions from abroad with ease
We’d better learn a little from Chinese,
Their ignorance of foreign lands.

A.S.Griboyedov. Woe from Wit

The ink had hardly dried on the paper of Resolution about Technical Regulation
Draft Plan “On safety of buildings and facilities” proposed by «LIHC» PLC
appended by Russian Association of Builders, the authors of that document had
hardly finished reading of B. Bozhitsky’s article “Regulations, mechanics and
Russian language” (Tall Buildings Magazine, 2008, issue 2, p. 74-81) when Yu. N.
Yelisseyev and representative of company with Finno-Ugric name Ruukki Rus S.V.
Chernyishov proposed in their article published by Industrial and Civil Construction
Magazine their own vision of this Regulation and as it had been expected
Yelisseyev, who had participated the conference where «LJHC» PLC paper had
been discussed, furiously attacked this document in his letter to N. P. Koshman,
the President of Association. In his message he declared fairly enough the urgency
of “forming of industrial system of technical regulation with corresponding stan-
dard acts” and began to deal with this matter.

So, what do Yelisseyev and
Chernyishov really propose?

Prior to the text of Regulation
itself there is an article which could
be regarded as a concept of Law
on Technical Standard Act. It's
worth to start with analyzing it.
The exposition has already been
practiced: extracts from origin in
common type then my vision of the
same contents in italics. Form is
simple and easy to understand.

“The Law is the advanced docu-
ment and its spirit corresponds
with global trends, and jurisdiction
of this Law covers all branches
of national economy, includ-
ing construction industry.” (It is
about Federal Law Ne 184-®3 “On
Technical Regulation”, 27.12.2002.

It could become such a docu-
ment if initially provided develop-
ment of subordinate regulatory
acts by industry itself. Then crit-
ics shouldn’t have to prove obvi-
ous thing concerning this Law,
Yelisseyev too.

It could be advanced if revealed
the philosophical essence of safe-
ty. Safetyis a crucial concept of the
Law. Naturally, it doesn’t exist on
its own account but always associ-

ated ab ovo ad mala with human
being who is the subject of con-
struction. Man is responsible for all
troubles, and also he is creator of
all triumphs in our business.

One could look through the Law
for a long time and wouldn’t find
after all any requirements of con-
tinuous education of construction
protagonists; no directions on
personal licensing of specialists
who deal with unique and complex
designs; no priorities for imple-
mentation of innovations aimed at
resource saving or further con-
solidation between industry, Ssci-
ence etc. Yelisseyev could oppose
that all of itemized matters are
the subject of other subordinate
regulatory acts. However, non est.
Everything that regard man should
be the basic element of any law,
and it has to do with this Law nev-
ertheless. Let these directions be
the cornerstone of the Law and its
principal subject would rest upon
stable foundation.

“In general, the problem of
arranging organizational and legal
conditions for starting large-scale
work aimed at technical regula-
tion development for different
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segments of national economy
is solved in Russia. Meanwhile,
it is necessary to emphasize that
this critical for state and society
reform which subject is to make
construction industry manageable
and well-coordinated is not actu-
ally started yet. In industry there is
no accurate, clear and synergetic
system which should involve state,
business community, scientists,
and other parties concerned with
technical regulations and submit-
ted documents, moreover, there
is even no any classification basis
for its development and criteria
of jurisdiction between objects of
technical regulation and regula-
tions themselves.”

“Itis correct to the last cent if let
pass the conveyance. All to pieces.
And it’s great. What'’s goes next? ”

The structure of Regulation (pro-
posed graft - N. N.) and its con-
tents integrate international prac-
tice of development of documents
of similar legal status and repeat-
edly field-proven domestic safety
requirements stated in standing
construction industrial regula-
tions. Working at Regulations the
experts of RSCA (Russian Steel

Construction Association) exam-
ined hundreds of analytic papers,
dozens of laws, subordinate regu-
latory acts, national standards and
regulations of USA, Canada, UK,
Australia, New Zealand, Japan,
Israel and other developed coun-
tries concerning safety of design-
ing, construction and operation of
real estate objects... In the pre-
sented Regulation the advanced
foreign practices of technical reg-
ulation in construction industry is
completely considered.”

My personal computer gives me
a prompt that the phrase is hard
to understand. But what can you
expect from this dummy? I'll make
out, after all.

It’s great that Regulation “inte-
grates”. That “advanced foreign
practices” of “developed coun-
tries” are considered is great too.
But it may be read between lines
that Russia with its almost century
long practice of CHull and rOCT
developing is not reckoned among
“developed countries”. CHull n
[OCT system is not considered as
a basis of this brand new system of
technical regulation but codes of
other countries. CHull and rOCT

are not to be adjusted to meet
call of the times but merely out-
lawed. Alongside with that each
paragraph, each article of CHull is
about safety. The matter is only to
reinforce its significance in newly
developed documents, transform
it, but its essence must remain
the same as it was conceived by
Gvozdev, Streletsky, Onischenko
and other scientists who are the
pick of world’s construction sci-
ence.

What should be the structure?
It should be based upon crucial
concepts of the Law - “safety” and
“voluntarism”. Safety is character-
ized by threshold values of events
which may cause contingency.
Threshold is a limit to be trans-
gressed not.

Threshold values may be
expressed in numeric form, by
verbal formulae, visible limitations,
which is much important for archi-
tects. But only number is able to
indicate marginal state of struc-
ture, facility or equipment com-
pactly and unambiguously.

All threshold values are given in
Chull and they are just to be found
and cut’n’pasted into new docu-
ments. This is the way of structur-
ing of the first section. Not to hurt
anybody let’s name it Technical
Regulations.

Voluntarismis the right of choice
among several correct solutions
which correspond environmentand
author’s purpose. Give those who
really operate this option, protect
creative work from “voluntarism” in
the other meaning and then you'll

get zero-defect process. All set of
technological solutions should be
united in a separate volume (let’s
name it “Regulations” to preserve
everyone’s high spirits again).

But that’s not the half of it. It's
necessary to add the third part
which would become the theo-
retical justification - the scien-
tific foundation of the two previous
sections and linked with them in
itemized array. It is needed by any-
body who would like to know what
is the nature of safety threshold
values and why construction ele-
ments may be designed this or that
way. Then he would have to refer to
theory upon which regulations are
based. He'd probably dispute over
some of its points, would propose
something of his own and thus
would partake in further improving
of the system.

Feedback is a guarantee of pro-
fessional skills enhancement, cre-
ative growth and along with that
decrease of contingency risks.
Try and remember what academi-
cian V. V. Arnold said about it. The
whole system if packed consists
of: Section 1 - safety, Section 2
- voluntarism, Section 3 - theory
of previous sections. For each of
compendiums.

Harmonization with international
regulations should be proceededin
step-by-step manner, as prof. V. O.
Almazov advises: “...from practical
problems of design and construc-
tion to methodology, solutions and
theoretical justification.

“The core is the set of safety
requirements. In ideal case they

must be expressed by quantitative
regulations based upon prognosis
and assessment of risks.”

What can | say? That’s right.
However, IMHO, to be more accu-
rate: based upon probability theory.

“‘However, some complex risk
assessment methodologies are
necessary to justify regulation
data, but there is no any of them to
be applied to safety issues of con-
struction units (which are complex
technological systems). On BAM
experts’ opinion, formalized risk
assessment expressed in quan-
titative parameters applicable to
construction units is a huge meth-
odology problem which is unlikely
to be solved by 2010.”

La-di-da! What'’s a trouble with all
those experts! Everything’s wrong.
There are heaps of literature on
prognosis and risks, methodology
studies included. Here’s a “short-
list” from memory, off the bat: I.
I. Ryizhkin “Risks in Construction
and Mounting”, A. P. Melchakov
“Assessment and Calculation
of Contingency Hazard and Safe
Lifetime of Construction Units”, A. P.

Text by Nikolay Nikonov

Melchakov “Approach to the Theory
of Accident Prognosis Applied to
Construction Units”, “Risk Analysis
of Investment Project” under the
editorship of V. M. Grachyova,
E.J. Henley and H. Kumamoto
“Reliability Engineering and Risk
Assessment”, V. D. Riser “Reliability
theory of construction” and as good
deal of others. But the fundamen-
tal one upon which the whole risk
theory is based - “The concept of
a linguistic variable and its appli-
cation to approximate reasoning”
by American mathematician Lotfi
Asker Zadeh which was published
in USSR in 1976. Why straight off
- no, we'll manage with just words.
“No” is a favourite word of those
who don’t feel like working.
Complex mathematical problems
couldn’t be solved by just words,
but they look insoluble until noth-
ing is done to solve them. The point
of upcoming work is to solve these
problems, that’s why it’s important
to comprehend: threshold safety
values which are already given in
Chull are the result of probability
theory application, and there are
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those to be discovered. Go ahead,
there’s a lot of data. The matter
is to use bean noodle and rush
without fuss.

“...on authors’ opinion the
European system of technical reg-
ulation is the most appropriate for
Russia...”

As for me, the thing is appropri-
ate if it is deliberately accepted,
but something which is imposed is
invalid. N. V. Gogol, great Russian
writer, said about it: “The matter
is application, the ability to exploit

the idea so, that it is accepted and
got implanted in our souls. Any
decree, no matter how much it is
elaborated and definite, is noth-
ing but a blank sheet, if there’s no
desire of lower strata to apply it the
appropriate way”.

Acceptabilityisa substance which
ties generations, without rejecting
the previous experience, but get-
ting its bearers involved into inno-
vative activity, to manage without
blowing up of foundation on which
the whole building of domestic con-
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struction regulations is upbuilt. “To
take the best, to leave behind the
worst” (Sergey Yuran, FC “Khimki”
coach). There’s no way to believe
that joining WTO is worth demolish-
ing of native system of technical
regulation which is not the worst.
It's hardly to believe that there are
no trade-off decisions to avoid rev-
olutionary shocks.

“The examined... approaches
of technical regulations develop-
ment for construction industry are
widely distributed worldwide. Their

-

obvious advantages are:

- possibility of prompt imple-
mentation of innovative tech-
niques and technological solu-
tions - no need to wait for a long
time till present regulations are
adjusted and no need to get the
innovations endorsed

- promotion of innovative
activity...”

To pass the desirable for reality is
the ABC of public relations. Firstly,
in presented draft Regulation (as
well as in other editions) there are
no any articles or paragraphs deal-
ing with innovations. What priori-
ties may be spoken over if the mat-
ter not even mentioned? Secondly,
the special technical conditions for
designing and construction pro-
vided the possibility to implement
innovations in past, provide now
and will promote advancement in
future. Thirdly, is it possible to see
invisible or look through anything
which is in front of eyes? Odd case
of visual deficiency, isn’t it?

“The Federal Law “On technical
Regulation” is a framework law,”

That’s it, but is there any direct
indications of it in the text of this
Law?

“As well as the presented Law the
Technical Regulation “On Safety
of Buildings and facilities” shall
become the Technical Constitution
of the industry, i. e. it shall bear the
framework nature and be based
on functional approaches towards
specifying of safety requirements,
express the consensus of opin-
ions of different interested parties
(investors, clients, designers, build-
ers, entrepreneurs’ professional
communities, scientific community,
authorities etc.) on structuring and
functioning of industrial technical
regulation system.”

By the way, the Technical
Regulation “On Safety of Buildings
and facilities” merely can’t be a
framework document, because
safety regulation is tagging of
thresholds which are ought to be
exact and can’t be interpreted in
two ways, otherwise we'’re head-
ing for trouble in a big way. The
frames may be extended but to
move boundaries hither and thither
by arbitrary force is the legal abuse

or something still worse - the war.

Then, here’s analysis of the draft
Law on Technical Regulation itself.

“Chapter 1. Generalities

Article 1. Objects of technical
regulation

1.1 The Technical Regulation is
aimed at (emphasis added - N.
N.):

1.1.1  protection oflife or health
of citizens, property of legal enti-
ties, state or municipal property

1.1.2 environmental protection,
protection of life and health of ani-
mal and plant species

1.1.3  prevention of activity
that may mislead the acquirers

Environment includes air, water,
land, biological species. It sur-
rounds us, that’s why it seems rea-
sonable to unite pts. 1.1.1and 1.1.2
without any detriment to sense.

Acquirers, who are they? What
do they acquire? Where are indi-
cations which describe activi-
ties concerned with protection of
acquirers (of what?) from fraud or
financial harm?

The most delicate situation
might occur: what non-residents
should do - is the law not written
for them?

Why «JHC» PLC and RSCA
substitute objects for objectives?
There may be several objects. But
sometimes it’s not good. In our
case there’s the only object, and
Bozhitsky is right: “The object of
Technical Regulation is to formu-
late the requirements which are
to be followed carefully to provide
safety of designing, construction
and operation of real estate units.”
Meanwhile, all stuff which is men-
tioned in pts. 1.1.2 and 1.1.3 are
the objectives: to prevent fraud,
to protect life and environment.
Document comprises at least four
references sounding “aimed at”.
This may be accepted as a literary
convention for circular letter writ-
ing but in law they are positively
split the object.

“Article 2. Scope of Technical
Regulation

2.1 This Technical Regulation
is to be distributed all over any
buildings and facilities of industrial
and civil purpose as well as to any
buildings and facilities of military

infrastructure...”

First I thought that B. Bozhitsky is
right, writing: “The Regulation may
be distributed all over buildings
and facilities only if it is pinned up
at their walls”. But he’s not exact
enough. In Russian the word “to
distribute” means “to become
larger, more spacious, to expand
in a course of moving, to become
known by many people, to nar-
rate something extensively”. And
that’s all. There are no any other
meanings. How can regulation be
distributed over “any buildings” if
it is just a book? But designing,
construction and operation of “any
buildings and facilities” and even
“military infrastructure” fall within
its jurisdiction.

Must any Regulation be exact?
Surely. May it be ridiculous? By no
means.

It turns out that Tatyana Larina,
experts from «JHC» PLC and
pros from RSCA are at odds with
Russian language.

“2.4 If there are any buildings or
facilities which are to be included
under distribution of this Regulation
have higher contingency hazard
rate than it is provided by require-
ments of this Regulation, some
special Technical Regulations for
separate capital construction units
may be designed and applied”.

Reader is still far from examining
of Article 4 “Basic Concepts” but he
already has to rack his brains over
the expression “contingency haz-
ard rate”. This article couldn’t be
placed in the middle of document
but only in the beginning, among
“Generalities” or in “Introduction”.

Well, what’s the “degree of con-
tingency hazard” after all? In the
regulation it is defined as “quanti-
tative or qualitative assessment of
risks with regard to seriousness of
possible consequences”.

Firstly, “rate” is a mathematical
conceptanditis mustbe expressed
numerically. What has “qualitative
assessment” to do with it?

Secondly, in literature on risks
this expression is hardly to be
found. Neither in Ryizhkinn’s,
nor in Melchakov works, nor in
Grachyova’s fundamental study.
A. P. Melchakov defines risk as

a numeric parameter which indi-
cates estimated risk overrate.
Contingency hazard is a measure
(without any rating) of estimated
damage if accident occurs.

In first edition there were also
lots of words inserted into the text
to the prejudice of sense. And it's
bad! What should be kept in mind
is careful definition of any matters
dealing with calculations of con-
structions. Be brief and precise!

“5.7 Acceptable levels of risk for
capital construction units of differ-
ent responsibility categories are
fixed by Russian Government”.

“Level” is a mathematical con-
cept too, and it has its own expres-
sion referred to each class of
buildings and facilities. It shouldn’t
be chunked in between the word
“acceptable” and key concept of
“risk”, because “acceptable risk” is
defined as an important and con-
sistent term long ago. (see: Nikonov
N. There’s honour in taking risks //
Tall Buildings Magazine, 2007, Ne 3,
p. 76-79; Ne 4, p. 76-81).

Should we appeal to V. V. Putin
to fix the category of responsibility
of each unit?

“Article 6. Mechanical strength
and stability requirements

6.1 The units of capital con-
struction must have mechanical
strength and stability during whole
period of lifecycle”.

In theory of construction there’s
no concept of “mechanical
strength and stability”. The cor-
rect definitions are fixed long time
ago. “Strength, rigidity and stabil-
ity are the properties of materi-
als and constructions which make
them able to resist destruction
(strength), to keep structure under
acceptable operational loads
(rigidity) and retain balance being
under forces expressed in ability to
restore at-rest position after tem-
poral deformation (stability).

The primary features of this and
following articles are safety thresh-
old values. For substructure and
foundation - settlings, for bearing
constructions - deflections with
expression ofinternal force inthem,
for fencing - humidity parameters,
heat-proofing properties etc. All
these must be included into unit’s

certificate. Safety threshold values
of buildings, facilities, construc-
tions, substructures are important
concept which is unfortunately
omitted in graft Regulation. If
these values are exceeded there
may be a failure of one or several
elements of construction or unit
in whole. No less important for
maintenance service that design-
ers should remember to include
into design section “Unit’s mainte-
nance requirements” data on diag-
nostic tools placement and provide
easy access and operating. Not
to encounter again the situations
similar to one which occurred in
Kryilatskoye Ice Palace, when of a
sudden there emerged a need of
some special foreign equipment.

It appears to be useless to criti-
cize the Regulation any more. In
following chapters nothing but
sound and fury, that's what spe-
cialists already got used more
or less. There’s nothing to add
to available data on safety. The
prediction of Yu. Volkov and Yu.
Nazarov is coming true: yet again
such studies appear to be invalid.
CHull as compared with them is a
benchmark of pure professional-
ism, knowledge and responsibility.

But nothing’s too bad. Firstly,
the second edition is better after
all. Secondly, Yu. N. Yelisseyev’s
words give hope: "With regard to
CHull it’s necessary to do scrupu-
lous audit of all documents, select
from bulk the actual requirements
on safety and copy them into
Technical Regulations. The rest
of CHull may be transformed into
national standards, whilst obsolete
regulations should be withdrawn
from circulation. Thus, norms - to
Technical Regulation, rules (as
a paradigm of norms fulfillment
of voluntary nature) - to national
standard! Here’s the place for
CHull in our contemporary his-
tory.” (Construction Expert, 2008,
Ne 15(274)).

I'd put my signature under this
extract if it's corrected in terms
of preliminary comprehension
and improvement of norms before
copying. Moreover, I've written
about something like that and even
know where to find it.

october/november Bbmﬂ“!kj; 199



I[know-how

Light Height

To erect a really high building we need lightweight and reliable building construc-
tions made of materials characterized with the same properties. And they are to be
produced commercially. However, to achieve this, there has to be a real technolog-
ical breakthrough. The scientific and design organization ISTOKStroy is doing this
work. Its GM, Professor of Engineering Sciences, Academian of IAELPS, Andrei
Bezrukov agreed to clear up some points.

-

AREARLY!

LR

We face a real global high-rise
competition. In two years the
enormous Burj Dubaj of 160 sto-
reys and 705 m in height, which
is being built in United Arab
Emirate will become the highest
building worldwide.

The present height record
holder is from Taiwan and is the
financial centre Taipei. It has
509 m in height and was built
in 2004 in Taipei. It is expect-
ed that in the near future the
Independence Tower in New
York (541.3 m) will outgrow it.
The complex Federation which
is now under construction in
Moscow (the altitude of the
tower A is 342 m) with its spire

(432 m), panoramic lift and
observation deck won’t enter
the top-three of high-rise build-
ings, however, but it will become
the highest building in Europe.
It will win this rank beating 300
meters building Commerzbank
in Frankfurt. Moscow holds other
European record (though its
rank is only 59 in the worldwide
rating of high-rise buildings). It
is Triumph-Palace of 264 meters
and 61 storeys which grown up
a bit with the installation of a
spire. The Russian Committee
for World Records Registration
gave it title of the highest resi-
dential building in Europe. The
ambitions to surpass each other
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is quite explicable. However, is
there any technological limit for
building height?

There is no doubt that any unique
building that has maximum altitude
and width either (large-span con-
structions) has dimension limits.
It is caused by the peculiarities of
these buildings and the proper-
ties like lightness and durability if
construction materials and conse-
quently building constructions. It
means that creating unique build-
ings or solving any nonstandard
task (no matter whether it is high-
rise building, unit which is set right
over railway track or other facilities,
reconstruction of old buildings or
mounting of constructions at nar-

row city sites, etc.), we need abso-
lutely new and in some way unique
building technologies and mate-
rials. And such technologies are
emerging. By the way, the future
belongs to the lightweight con-
crete. And such type of concrete
already exists. However, when we
started to study this stuff, unfor-
tunately, we had to admit that it is
almost impossible to apply these
types of concrete in practice.

Why? As soon as it is a real
opportunity to lighten the con-
structions.

As a matter of fact, the light-
weight concrete has very low
strength properties. Because reg-

S

ular claydite used in this concrete
has very poor fraction strength.
To compensate the disadvan-
tage, sand is added and ...con-
crete becomes heavy all the same.
“Heavy” is about 1800 kg per cubic
m, the performance becomes poor
and it is not at all a kind of building
material we need! We need a really
lightweight concrete that is 1200-
1400 kg per cubic m. However, it
must be strong. We invented such
a concrete and apply it for our
bridgings. We produce the light-
weight concrete the following way:
instead of the usual sand we use
haydite sand and in this way we
reduced the fraction substantially,
which doesn’t affect the strength
characteristics. So it is possible
tag this material like claydite-con-
crete. We developed the claydite-
concrete grade 250. Now we use
it for reconstruction of the existing
buildings where bridgings are to
be changed or strengthened. As
the concrete is light, there’s no
need to dismantle a bottom floor
we replace only a top bridging; it
makes reconstruction easier and
helps to keep overall height. At
Tatarovsky Flushing Meadows, in
the west of Moscow, we've already
implemented dozens of similar
designs. So, | daresay that prac-
tice purely validated application of
these materials. Moreover, when
it is required we use a tension-
ing technique to make the bridg-
ing thinner. It is important both
for large-span constructions and
high-rise buildings.

You said that the lightweight
concrete of such type has
already had a good reputation
in practice. Do you have any
problems using it in the build-
ing sites?

Avery serious problem is a meth-
od of transporting the lightweight
concrete from bottom of the build-
ing site up to the top of the erected
construction. We discovered that
only one reliable method exists,
the infallible “grandpa’s” way: we
filled a kibble at the bottom and
emptied it on the top. However, it
is impossible to apply this method
everywhere, particularly in nar-

Text by NATALIA PAVLOVA-KATKOVA, photos by ISTOKStroy, Ltd.

row sites. And what to do when it
comes to high-rise buildings? We
tried to mechanize the process by
a concrete pump but in result some
mechanisms wrecked because of
the haydite obstructions occur-
rence in the feed pipe. The manu-
facturers gave us multiple recom-
mendations of how to solve the
problem, however, none of those
worked. That’s why in the unit locat-
ed in Troparevo we performed one
claydite concrete bridging though
we had to deliver it upstairs manu-
ally. We understood the importance
of the problem and decided to look
for a solution by ourselves. Today
we have a unique methodology; we
found a physically understandable
way how to organize the lifting of
light concrete. For the time being
this is just a piece of theory, howev-
er, | suppose are able to implement
it if necessary.

Let us return to the lightweight
concrete. Is development of
new types of claydite-con-
crete the only way to lighten
the building constructions? Is
haydite sand the only material
to be applied?

Yes, not only. Recently for exam-
ple, we’ve organized near Tambov
production of Tregran which is
brand new material. | think we will
use it in lightweight concrete for
it is poor heat conducting material
its granules are of small diameter
and homogenous in size. It allows
us to obtain a concrete with good
strength properties.

Certainly, it is possible to
change concrete properties to
make it better using a new type
of filling compound. Can it be
done the other ways?

Really, as a rule, developing a
new type of concrete dealt with
new mixtures of concrete compo-
nents which are sand, cement and
other filling compounds. For exam-
ple, there are some high-strength
with microsilicious additions and
it actually provides high-strength
rates. However, we decided to
select the other way. We have
a study on concrete structur-
ing. We assort internal structure

(e. g. using rounded filling com-
pounds) to reduce internal stress
in concrete under heavy loads.
I. e. assorting concrete the cer-
tain way we can improve concrete
strength approximately at 50%; we
have these calculations. As aresult
concrete becomes stronger and
less stiff that is very important. The
fact is that concrete of high grades
has a disadvantage: it is cracking-
prone. It is an issue for construc-
tion of any kind, all the more for
unique high-rise and large-span
buildings. That’s why reduction of
stiffness is urgent and the only way
to achieve it is changing of internal
structure of concrete. However, to
develop such types of mixes purely
innovative technology is required,
i. . atechnological breakthrough.

Most likely that the problem
of strength increasing may be
solved not only with concrete
of various types, but by other
construction materials, build-
ing frame, reinforcement too.
Is there any new trend?

In my opinion, usage of high-
strength cables is very topical for
high-rise and large-span buildings.
Compared with the widely spread
reinforcement A500C the strength
of cables three times as better and
it’s at least unwise to disregard this
technique. Moreover, application
of high-strength cables for large-
span buildings is conditioned by
decreasing of their overall height.
So using the tension along force
lines (although there are options
when the tension doesn’t go along
force lines), we rise the rigidity of
construction in tension zones. And
accordingly we decrease the overall
height. We use this peculiarity. As
well, as | said, it is an application of
strength characteristics of cables.

One more quite prospective
trend is polycarbone materials.
Being discovered recently they are
rather expensive, however, may
be applied in some cases if avail-
able. It should be noted that these
materials with high-strength char-
acteristics, unfortunately, have a
low modulus of elasticity. l.e. they
stretch. As a rule, these materi-
als are used for strengthening of

reinforced concrete constructions
and are pasted by special glues in
tension regions. However, | don't
think that it is the most effective
way of their application. | consider
that it is more effective to use them
after prior elongation. This way
their strength characteristics are
may be used as much as possible
that allows to strengthen construc-
tions considerably. And not just
2-3 times like a cable, ten times
more at least. But it isn’t every-
thing. Polycarbonates have high
corrosion resistance and durability;
these properties permit to product
not only membranes but profile ele-
ments like reinforcement bars.

Really, all materials you
recounted have unique proper-
ties and it seems they should
have already been widely used.
Well, why are they applied
rarely so?

Unfortunately, building indus-
try is very conservative and often
reluctant to accept innovations.
It reminds me the old story about
implementationofthereinforcement
A500C which | mentioned above. It
was developed in the Laboratory
of Reinforcements of Research
Institute for Reinforced Concrete
which specializes in studying of
strength and other properties of
reinforcement. At that moment
this design was really unique. It
bears better physic and mechani-
cal properties in comparison with
the traditional reinforcement Alll.
It is, for example, plastic enough
and may be bended and welded
very well, overburning-resistant
and has a number of other valu-
able characteristics. But how much
ambiguity and debate were around
implementing it! Not only builders
were against, some industrial sci-
entists opposed too. However, we
started to implement it, after test-
ing in welded joints we discovered
a lot of advantages; we became
convinced that it was easier to work
using this reinforcement. And now
it is widely spread. Thus, any inno-
vation finds acceptance extremely
difficult, however, if it is really profit-
able and useful it will find its way. It
is only a matter of time. ™
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Closed Work Technologies

It is difficult to imagine up-to-date construction in whole and particularly high-rise
segment without development of underground spaces. This is nhecessary due to
lack of vacant sites and complex transport issues in cities. However, builders face
enormous number of the most sophisticated geotechnical tasks which could be
solved only by application of brand new advanced technologies, such as top-down
construction, microtunnelling, hydrotunneling, impulse technology for piles and
anchor, etc. Let us examine the major problems which builders encounter while
erecting buildings with complex underground infrastructure.

DEWATERING

One of fundamental problems
builders have to work out develop-
ing underground spaces is pro-
tection of excavation from ground
water. Construction dewatering in
a course of arranging deep exca-
vations allows to lower the level
or reduce height of groundwa-
ter. There are different methods
of excavation drainage depend-
ing on filtration characteristics of
soil, excavation depth relative to
groundwater line and production
conditions.

The most widespread methods
are:

* open pumping

* deep dewatering

+ wellpoint dewatering

+ vacuum dewatering

Open pumping is used in a
course of excavation deepening.
To this effect a system of drainage
trenches is laid all over the bot-
tom of excavation. Via trenches
collected water is delivered to
suction sumps for further pump-
down to the surface. There are no
any restrictions of open pumping
regardless of ground type. Water
pumpdown from excavations in
sandy or sabulous soil may cause
slopes slipping down. In this case
it seems appropriate to cast slopes
with breakstone or gravel.

To lower groundwater line deep
dewatering presumes arranging
of boreholes for water pumping
out on the perimeter of excava-
tion. This method is used any time
if there’s a need to drain spacious
building sites with considerable
groundwater inflow (filtration coef-
ficient more than 2 m per day).

Deep dewatering prevents damage
to soil of excavation bottom and
slopes, furthermore bottom soil
becomes even more compessed.

Wellpoint systems may be light-
load or ejector. Light-load devices
are used with unstratified soils with
filtration coefficient 1-50 m per day
if objective is to fix underwater line
4-5 m lower. Ejector wellpoint are
capable to lower underwater line
up to 20 m depending on filtration
properties of soil and type of well-
point system.

The idea of vacuum dewatering
is to generate and sustain vacu-
um in borehole. This method may
be applied to soil which filtration
coefficient 0.1-2 m per hour if the
required dewatering rate is up to
70 m depending on structure of
soil strata.

Along with positive effect of
dewatering some negative issues
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may occur. Due to hydrodynamic
pressure over soil which is gen-
erated by filtration tide the com-
pression between soil particles
declines and it may cause mud
ejection. Groundwater lowering
leads to diminishing of hydrostatic
uplift pressure in soil strata and
consequently to additional set-
tling.

Loosening and compression of
soil may also lead to additional
settling in a course of dewatering
borehole drilling or insertion and
extraction of wellpoints.

FENCING AND REINFORCE-
MENT OF EXCAVATIONS

Itis also necessary to do fencing
and reinforcement of excavation.
In deep excavations digged for
high-rise buildings the following
types of vertical walls fencing are
applied:

+ enclosing sheeting made of
steel rolling sections or piles

+ dowel pin fastening of slopes

+ Larssen’s rabbet enclosing
sheeting

+ Secant or adjoining pile walls

+ Solid walls formed by soil
cement piles

+ Ferroconcrete slurry walls
(monolithic or sectional)

Arranging enclosing sheeting
made of rolling sections pipes and
double-T-irons are often used. The
reinforcement elements are to be
embedded into the ground prior to
excavation digging in face-to-face
spaced array. Gaps between them
are filled by plank or metal plate
side board or shotcrete. This type
of reinforcement is used if ground-
water level is low.

Methods of embedding of
enclosing sheeting elements are:

. drilling with subsequent
insertion of reinforcement ele-
ments into the hole

+ percussive method

+ jacking

+ screwing

Dowel pin fastening was first
done in Germany about 20 years
ago. Reinforced by re-bars (dowel
pins) the soil itself serve as a
breastwall construction.

While excavation is being digged
its slopes are being cast with shot-
crete over metal lath. Next thing
blast holes are drilled and ferro-
concrete dowels fastened with
covering are installed inside. This
type of fastening is reasonable if
excavation depth does not exceed
10 m in absence of water-bearing
ground.

If groundwater level is high and

waterproof layer underlies near
excavation bottom solid special
shape enclosing sheeting is used.
To provide water resistance of
sheeting joist heads are locked by
gaskets, which serve as guide rails
for plunging rabbet (Larssen’s rab-
bet etc.) Rabbet’s underside end is
embedded into waterproof layer to
provide solid groundwater cutoff.
This type of fencing is usually used
if excavation depth is less than 10
m. Most usually rabbet could be
extracted.

Secant pile walls are arranged
if excavation bottom is lower than
groundwater line. These piles are
able to resist substantial loads and
as far as it is no need to use mud
solution probability of contingency
in underground infrastructure due
to mud leakage is eliminated.

Secant pile walls may be of
irregular configuration, including
curvilinear. Its disadvantages are:
impossibility to arrange such a
fencing if excavation depth exceed
20-25 m (because of deep drill-
ing vertical bias) and urgency
of following strict succession of
concrete grilling of neighbouring
piles.

Solid walls formed by soil cement
piles may be performed in soft soil
(turf, silt, loam, sand etc.) by jet
grouting technology. Soil cement
piles with high strength and antifil-
tration characteristics are moulded
directly in soil massif.

Ferroconcrete slurry wall tech-
nology has a number of advantag-
es against other methods of con-
struction. One of the most impor-
tantis possibility of arranging deep
excavations in close proximity of
existing buildings and facilities
which is crucial in narrow site con-
ditions in cities or if facility is being
under reconstruction. There’s no
need to do dewatering or pumping,
earth quantities reduce. It gives the
ability to synchronize underground
works using top-down technology
(this technology will be dealt with in
more detail in next issue — Editor’s
Note) that substantially reduces
the time of construction. Slurry
wall thickness vary within the limits
of 40-120 cm if trench depth is
40-50 m.

Text by Jurgen Raschendorfer, General manager of Ziblin, PLC,
Sergey Afinogenov, Chief Designer of Geotechnical Department at Ziblin, PLC

WATERPROOFING

Building underground infra-
structure it is important to ensure
waterproofing. As a rule, the mat-
ter is arranging so called “white
bathtub”. Its structure consists of
pressure-exerting wall made of
hydraulic concrete with additives
manufactured by Shomburg or
similar. The amount of additives
depends on water-cement ratio
and cement consumption per 1
cubic m of concrete.

To provide watertightness of
“white bathtub” there applied
waterproofers to seal construction
joints on two levels. The first level is
provided by external deformation
shapes for joints made of thermo-
plastic composite. Moulded ele-
ments are (angle or cross) either
prefabricated or produced on-site
by skilled personnel.

For the first waterproof layer you
can use Tricomer. Tricomer is a
material with high elongation and
excellent chemical endurance.

The second level of water-
proofing of construction joints is
provided by system of injection
hosepipes for multiple casting of
cement suspensions or acrylic
gums. The hosepipe designed the
way preventing laitance bleeding
in a course concrete packing.

To provide horizontal water-
proofing of foundation bed differ-
ent water-resistant membranes
are applied.

ANCHORAGE

To compensate load of soil upon
excavation fencing some addition-
al elements are arranged inside of
it to provide solidity of the whole
structure. These are sprung arch
designs and ground anchors. If
excavation is huge in size some
complications with stabilization of
long buckling struts may occur.
Presence of struts induce prob-
lems in works execution. That’s
why in many cases it seems expe-
dient to apply anchorage. Anchors
may be arranged in any type of
soil except soft easy-to-compress
turfs and silts, collapsible or clay
soil of soupy consistency because
the bearing capacity of these is
Very poor.

Safe embedding of anchor body
is provided by injection cement
and sand grout. There is different
boring, vibratory, jacking and per-
cussion equipment to make holes
for anchorage.

Here is manufacturing sequence
of anchorage:

+ hole arranging

+ partial filling of hole with mor-
tar

+ inserting internal reinforce-
ment

+ sealing of lower portion of
anchor and embedding it into the
ground

+ reinforcement tensioning and
monolithing

In our practice of excavation
reinforcement different anchors
manufactured by Dywidag are
widely used:

+ temporal anchors with strand
and rod reinforcement

+ permanent anchors with strand
and rod reinforcement

* removable anchors with strand
and rod reinforcement

Anchors endurance is provided
by corrosion coatings of different
types: antirust seal, plastic mem-
branes and coatings made of dif-
ferent composites.

Injection drilled anchors Titan
designed by ISCHEBECK Gmbh
are widely used both in Germany
and EU in whole, because they
meet DIN4128, SIA 191/1:2001,
DTU 13.2, pr.EN14199 standards.

Unlike other technologies of
bore injection anchors installa-
tion Titan anchors are produced
by a single boring head pass. On
achieving set depth boring head
is left in a hole to serve as a pile
reinforcing element. Pile body is
formed in a course of slugging with
cement mortar. Upper portion of
Titan anchor may be completed
with support plates, domet anchor
nut, lock-nuts, plastic pipe (for free
anchor tensioning).

ISCHEBECK's Titan outfit 30-103
mm in diameter enables to form
anchors with bearing capacity of
10-150 ton-force. Thread design
of anchor enables to create safe
cement stone seal course which
couldn’t be destructed if anchor
is strained or pressed (unlike

prestressed reinforcement struc-
tures), that’s why Titan anchors
may be used as permanent ones.

PILE FOOTING OF HIGH-RISE
BUILDINGS

Safe foundation is one of cru-
cial criteria of endurance and safe
operation of building or facility.
That's why pile footing is wide-
spread so much in high-rise con-
struction. Arranging such founda-
tions the following types of piles
are used:

+ drilled piles

+ SOB (CFA) technology piles

+ barret piles

Drilled piles may be 600-1500
mm in diameter and are embed-
ded up to the depth of 50 m. Such
piles are used at narrow city sites
with different geotechnical con-
ditions where deformations may
occur while driving or vibropiling
if vertical and horizontal load is
concentrated.

Hole drilling is proceeded with
such precautions as casing or mud
solution. Broadening of pile foot
substantially increases its bearing
capacity.

SOB (CFA) technology combines
advantages of driven and drilled
piles.

This type of drilling is appropri-
ate for complicated hydrogeologi-
cal conditions, including instable
structured and water-deposited
soils. Application of this technol-
ogy doesn’'t produce vibration.
Pile forming is proceeded with-
out trenching and therefore it is
possible to embed piles in close
proximity to existing objects. Using
this technology it is no need to
apply mud solution that prevents
pollution of construction site and
it is possible to manage without
equipment necessary to prepare
and filter mud solution. Depth of
pile embedding may be up to 30
m with per diem output up to 10
piles of 0.6-0.8 m in diameter per
each unit.

Barret piles are arranged in line
with slurry wall technology. They
are able to resist heavy horizontal
and vertical loads. Piles of this type
may be embedded up to the depth
of 50 m. =
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Underground World
of Z-Towers

The multifunctional complex Z-Towers is under way in Riga. The development con-
sists of two towers, connected at the level of the 17th floor by gallery. Complex
includes four underground floors, united parking and two towers, one of which is
31-storeyed office centre, the other - 29-storeyed five-star hotel.

Z-Towers will be located on the
shore Zund channel (Zas “Zunda”),
in line with Solar Stone and Media
House. Towers will be arranged
parallel to river with green zone
around them. The development of
120 m in height complex is being
performed by Strabag, Austria.
This article is about the new meth-
odology, which is applied in the
course of underground works. It
should be noted that only volume
of excavation is about 100 million

m?, whilst the dimensions of foun-
dation area is 93x84 m.

The issue with erection of the
substructure of the complex is in
peculiarities of geological struc-
ture of construction site, due to
which it was impossible to arrange
excavation sheeting of slurry wall
type, or to use the anchor fasten-
ing of sheeting constructions.

Soil of the construction site con-
sists mostly of peat (~70%), sand
(~20%) and clay (~10%). The spe-
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cial technology was developed for
this area, which provided the possi-
bility to raise the underground part
of the complex in open excavation.

METHODOLOGY DESCRIPTION

To accommodate heavy drilling
machinery ground surface was
strengthened. Upper layer was
strengthened (special territory
was assigned for boring) by broken
crushed stone granules of 40/70
mm 80 cm thick.

From the excavation stage the
internal drilled piles were embed-
ded into mainland ground. Piles
had metallic inset components for
subsequent fastening to disks of
bridging plates of underground
floors. On the outer outline of
excavation metallic cutoff was
arranged (Azelor's AZ 50) at the
depth of approximately 20 m to be
used for protection from pressure
groundwater.

The terminal lowering of ground-

Text by MAHMOD FAROKHNIA, the executive director of Strabag company, photos by Strabag company

water in the excavation for the
construction period was provided
by gravitational and vacuum wells.
Gravitational wells are arranged
the following way: around the wells
anametpom 300 cm a layer of grav-
el filter is poured (the bore-hole
anameTpom 700 cm), water enters
gradually into perforated pipes and
then it is pumped out. Quite similar
principle is used in the vacuum
wells. But these wells are airtight,
water is sucked out by creating
vacuum. However, in our case this
method cannot be used, because
the soil includes a lot of grains of
small fraction that may lead to the
blockage of wells.

Works with the drilled piles were
executed by Ziblin Spezialtiefbau,
which used special methodology
in order to observe allowances.
The supports, which consist of
the metallic core with subsequent
concreting, were embedded with
extraordinary accuracy.

Reinforced concrete bridgings
were used as thrust system. They
were performed with “top-down”
methodology to transmit load to
the cutoff through the additional
metallic bonds. Large technologi-
cal holes were left inside the exca-
vation to provide descending of
earthmoving devices. Considering
static loads, groundwater lower-
ing was proceeded in step-by-step
mode, depending on the stage of
works and need for trenching.

Soil was extracted from under
the disk of bridging. After founda-
tion bed arrangement the verti-
cal constructions (residual struc-
tures - walls, supports etc.) were
erected the usual “bottom-up”
way. External walls were also built
from bottom to top. Waterproofing
is provided according to “white
bath” principle. “White bath” is
watertight concrete, i.e., sealing
performed only by concrete over
adjusted reinforcement (width of
crack opening).

PREPARATION

Preparation of works based on
this methodology was thoroughly
reconciled involving designers
and technologists. The only way to
achieve success is precise coor-

dination of designing solutions
and construction works during
each stage of development. The
entire concept of construction was
scheduled in detail in the progress
chart.

Important criterion is strength-
ening of main road edges because
of probable settling along its both
sides. The assigned tolerance for
cutoff installation required precise
monitoring during all pile works
period.

DETAILED DESCRIPTION OF
SYSTEM

At first, the upper layer of ground
was reinforced by mound. Then
deep drainage with the aid of the
wells was carried out and cutoff
walls were built (Z-shaped pro-
files). Drilling piles embedding
was deployed over the entire con-
struction site. In the joint zones of
the future bridging disks support-
ing tables were embedded into
the piles. After the first phase of
trenching of approximately 3,7 m
of ground, steel construction was
set upon supports made of steel
and attached planking fastened
by anchor rods was installed. The
purpose of steel construction was
just auxiliary: it supported plank-
ing, steel framework and concrete
until concrete was strengthened,
and until supports were under
load. Reinforcing joints were left
to provide connection with central
section of the bridging plate.

Each ring of bridgings was per-
formed with distributing works
through four divisions. During the
fourth and the last stage after con-
crete stiffening it was possible to
continue excavation works in the
diagonal division at the following
level. The descending spiral prin-
ciple of building was applied down
to the foundation plate. Excavation
was produced in accurate conse-
quence that ensured almost simul-
taneous installation of ferrocon-
crete disks of bridgings along with
excavation works.

After foundation bed was done
the external walls and entire internal
structure were performed the usual
“bottom-up” way. Last bridging is
the completion of substructure.

Approximately 250 of drilled piles
were embedded by Ziiblin’s affiliate.
Special method ensured the high
accuracy of installation of supports
made of the rolled steel into pre-
liminarily drilled bore-holes. Pillars
made of rolled steel were equipped
with the laid-on rings, which con-
stitute permanent supports for fer-
roconcrete disks of bridgings. The
position of supports was calculated
concerning the terminal concept
of garage or underground parking
floors, For purposes of fire safe-
ty these supports were concrete
coated additionally.

Fastening of supporting tables
made of steel to drilled pile
required high performance quality.
These units resist heavy static load.
After excavation the reinforcement
of drilled pile should be cleaned
from the remainders of concrete
to embed it subsequently into the
foundation bed, in order to achieve
design connection with the haunch
foundation plate. The haunch
foundation bed serves as adapter
between steel support and drilled
piles. Installation of such founda-
tion bed is to be performed when
the rings of bridgings are done.

INNOVATION

Implementation of this innova-
tive technology makes possible
the effective arrangement of con-
struction excavation almost in
any geological conditions without
usage of horizontal anchors or with

the assigned limitations, for exam-
ple, if design supposes building
without horizontal anchors.

The concept of foundation area
arrangement is based on “top-
down” setting of ferroconcrete
disks of bridgings as thrust system.
Then after arranging foundation
bed the external walls are erected.
The design of sheeting (cutoff)
requires continuous water lowering
and groundwater level control. For
this purpose supports and access
ramp is previously performed with
“bottom-up” methodology. This
construction ensures the highest
quality of basement performance
and efficient progress scheduling.
The special concept of the con-
struction of steel struts for fasten-
ing to groovy walls was also used.
This solution made it possible to
perform storey-by-storey erect-
ing of ferroconcrete external walls
within regular allowances.

Primary and secondary con-
struction elements were installed
on supports of attached planking
made of steel. On foundation works
completion supporting structure
called “steel caps” was used as a
support of upper floor made of rein-
forced concrete. All constructions
are designed with regard to further
deployment of development, i.e.
when construction works are already
finished, that’s why the design of
system proved to be effective. This
design made it possible to perform
anchored planking. =
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lvibroprotection

Protection from Transport
Vibration

Vivroprotection as a town planning problem

The problem of transport vibra-
tion and protection from it sprang
up in cities with intensive devel-
opment of minor embedding
underground and railways within
cities. The normative document
for Moscow regulating transport
vibration is Sanitary Code on
Admissible Vibration Level (AVL)
in industrial, residential and pub-
lic buildings (CH 2.2.4./2.1.8.566
- 96). The necessity to adhere
these regulations in complex envi-
ronment of city constructionis pre-
condition of vibroprotection theory
and practice development.

The problem of vibroprotec-
tion of buildings is being solved
by patented techniques of
VIBROSEISMOZASCHITA Ltd.
- setting buildings upon high-
loaded rubber-steel pads [1-4].
More than 30 of buildings are
already erected this way, includ-
ing International Music House,
Arbitration Tribunal and nine 17-
25-storeyd panel and solid resi-
dential structures. Moreover, this
problem may be solved by isolation
of vibration source. One if these
effective methods developed by all
the same VIBROSEISMOZASCHITA
Ltd. is vibroisolation of track
upper structure (TUS) which has
already been implemented in oper-
ating underground railway [5].

In this article both ways of pro-
tection are considered: vibro-
protection of building itself and
vibroisolation of TUS in under-
ground tunnels or on railroads.

VIBROPROTECTION OF HIGH-
RISE BUILDINGS

Concept of high-rise buildings
vibroprotection. Protection of
building from rail transport vibra-
tion is performed by cutting the
protected edge of building from
vibratile foundation by so called
vibration seam with its support

upon multilayer rubber-steel
pads. Vibroisolators are installed
into vibration seam in T-shaped
grooves in solid walls or pylons
and also on pillars of building’s
substructure (Pic. 1, 2).

From one to four vibroisolators
may be installed in each groove,
4 of them on each pillar, up to 16
vibroisolators with loading capabil-
ity of 80-200 ton-force (full load up
t0 3500 ton-force) may be installed
in “double cross” array. The
scheme of building vibroprotec-
tionis of the same type in all cases.
After vibroisilators are installed on
caps of grooves they should be
tightened by jacks placed on verti-
cal surfaces of grooves in con-
secutive order. It takes just an hour
to replace one vibroisolator.

Multilayer rubber-steel pad is a
set of separate rubber-steel plates
number of which (3-5, as a rule)
is determined by required protec-
tion class rating (Pic. 3). Loading
capability of pads lies within 5-200
ton-force and it is determined by
its geometry and there is a discrete
range of eight dimension types.

Validation of rubber type selec-
tion for pads. The domestic
manufactured rubber developed
by Central Inst. of Build. Struct.
(TsNIISK) in 1980-83 which is
made of synthetic rubber, grade 7-
30-14-102, is used as elastomer in
vibroisolators. On the basis of inte-
gration of vibroprotection proper-
ties discovered in a course of tech-
nology, static and dynamic testing

206 BblchM october/november

more than 15 grades of rubber
made of mix of synthetic rubber
CKW and CKZ have been created.
It provides maximum resiliency,
appropriate vibration damping
and natural vibration frequency
within working load range (Pic. 4).
The basic rubber mechanical data:
shear modulus G = 4,0 kg/sg. cm,
loss factor is Y = 0,12, dynamic/
static modulus ratio is Y1 = 1,7+1,8.
Synthetic rubber which bears all
properties of the natural one is dis-
tinguished by higher endurance,
frost, ozone and mould resistance.
Moreover, the domestic manu-
factured rubber is twice-thrice as
cheaper than imported one.
Consideration of load rubber
aging. Prognosis of pad’s deflec-
tion rate variation in a course of
time is based on the results of the
calculation and speeded up climat-
ic tests of samples made of rub-
ber 7-30-14-102 under assumed
deformation equivalent to opera-
tion life of 30, 60 and 100 years
performed in 2004. It was proved
that increasing of deflection rate
depends on load rubber aging and
stress level (Pic. 5).There is no
any variation of deflection rate of
samples which were not loaded at
all [4]. Increasing of this parameter
during the operation life is consid-
ered by adding of 4dB margin to
estimated vibroprotection efficien-
cy, based on prognosis of vibration
level in unprotected building.
Accident-free and dependable
operation of pads made of rub-

ber, grade 7-30-14-102, is proved
by Minsk practice, where in 1985
the first in the USSR 10-storeyd
vibroisolated building was erected
right over underground railroad
tunnel.

The pattern of high-rise building
vibroprotection. This technology
was applied in 33-storeyd admin-
istrative-business purpose building
in which some conventional design
solutions were revised to consid-
er the installation of vibropritec-
tion system. To install required
number of vibroisolators and to
increase building’s spatial rigid-
ity all pillars on ground and first
floors are linked by solid concrete
walls to form some spatial box-
shaped construction. In addition,
to increase spatial rigidity thick-
ness of ground floor ceiling was
augmented up to 300 mm. Wall in
which vibroisolators are installed
are thicker than other - 500 mm for
one row of pads and 1000 mm for
two rows of pads (“double struc-
tural opening”). Vibration seam is
designed on the ground floor (Pic.
6). To transfer horizontal load (wind
and thrust) from vibroisolated part
of the building to foundation plate
and vibroprotection of the struc-
ture in whole some special sup-
ports with support vibroisolators
inside are provided (Pic. 7).

The construction of high-rise
building based over vibroprotec-
tion pads should be calculated
in terms of wind load (static and
dynamic) with consideration to
dynamic elastic characteristics
of pads determined by estimated
stress level.  Substructure face
walls ajoining the ground are
included to vibroisolated part of
the building and they are pro-
tected from vibration load caused
by underground railroad by vibra-
tion-proof polyurethane mat. For
vibroprotection of frame high-rise

Text by Michael Dashevsky, D. Tech. Sc.; Dmitry Glazkov, Cand. Tech. Sc.; Vladimir Motorin,
Cand. Tech. Sc. (VIBROSEISMOZASCHITA Ltd., Moscow)

buildings with heavy-loaded pil-
lars “double cross” system is used
which consists of cross-like pylons
with vibration seam in the middle
of it. Total load over the pillar may
reach 3500 ton-force if pylons are
of double thickness (1000 mm) and
grooves double in length (Pic. 8).

Adherence of requirements of
normative documents in terms of
high-rise buildings protection from
vibration caused by freight trains.
The natural frequency of ceilings
are about 25-50 Hz i. e. 31.5 and
63 Hz octaves strip of frequen-
cies. Series-produced three-layer
vibroisolators for standard build-
ings with natural frequency of ~6.5
Hz reduce vibration in the most haz-
ardous band width (31.5 Hz) not less
than (31.5/6.5)2 - 1= 22,5 times (or
up to 27 Db) that ensures fulfillment
of severe efficiency requirements.
But in high-rise buildings large-
span grid of columns arrangement
(8.4x8.4 m and more) is used there-
fore natural frequency of ceilings
is reduced down to 9-10 Hz that
corresponds resonance region
of vibration induced by railroad
transport (8Hz octave). Under the
circumstances installation of 5-
layer vibroprotection with natural
frequency of ~4.25 Hz and usage
of ridge ceilings with own frequen-
cy of ~12.3 Hz is recommended.
Then vibroprotection effect may
be increased up to 7.7 times (17.4
Db), that is pretty enough to meet
the Sanitary Code requirements on
protection from dynamic influence
of freight trains.

As soon as the source of structur-
al noise is vibration of elements of
construction itself, vibroprotection
measures are sure to meet Sanitary
Code requirements on noise level
CH 2.2.4/2.1.8.262-96 “Noise at
workplaces, in premises of resi-
dential and public buildings, and on
territories of a housing estate”.

VIBRIPROTECTION IN THE
SOURCE OF VIBRATION

To illustrate vibroisolation in
the source of vibration we pres-
ent the design of vibration proof
track implemented on route sec-
tion of shallow embedding tunnel
of Moscow underground railway

Krasnopresnenskaya line between
stations Begovaya and Ulitsa 1905
Goda. Vibropritection appeared
to be urgent due to proximity of
operating underground railroad to
the complex of 17-storeyd large-
panel buildings (~13.0 m from tun-
nel wall).

Vibroprotection design. The
peculiarity of vibroprotection
arranging in tunnels is the neces-
sity to provide both vibriprotec-
tion efficiency and safety of traffic,
because maximum track upper
structure (TUS) vibration ampli-
tude must not exceed 5 mm.

The TUS modular rubber vibro-
protective shell was developed
and patented to solve this prob-
lem. It is installed on factory-made
composite half-sleepers connect-
ed by bar (Pic. 9). This design of
half-sleepers is developed by ABB
company and this technology is
widely used for laying of regular
underground railway in Moscow.
The shellis mounted on half-sleep-
er and next thing it is placed into
rigid box made of fiberglass con-
crete. In this box basic and lateral
rubber elements are pressed to
half-sleeper.

Basic elementis a plate with rect-
angular ledges of unequal height.
Unladen train passing induces
elastic setting of just higher ledges,
which provide minimum dynamic
rigidity and consequently mini-
mum natural-vibration frequency
of TUS. It provides maximum vibro-
protection efficiency appropriate
for night operation. If passing train
is fully laden the rigidity of sup-
port element is provided by involv-
ing of central ledge. So, setting
won't exceed the regular rate of 5
mm. Thus, the efficiency of vibro-
protection reduces but it occurs
only during the daytime when
sanitary regulations are far less
severe. Under hiorizontal static
and dynamic loads (such as train
rocking) horizontal ribs in lateral
elements are compressed provid-
ing effective horizontal vibropro-
tection and track withdrawal at
vibrations either. Parameters of
vibration-proof TUS under regu-
lar load of underdround train are
given in the table.

TABLE

Level 1 dislocation , mm 3,0

Level 2 dislocation , mm 2,0

Levels 1 and 2 ultimate load, N

7460 /19 910

Level 1 dynamic rigidity, N/ sq. cm 37 730
Natural-vibration frequency, Hz 17,5

Efficiency, Db (frequency 31.5 Hz) 10,2
Efficiency, Db (frequency 63 Hz) 22,2

Vibroprotective shell is made of
domestic manufactured rubber,
grade 7-30-14-102. Its operating
life with retention of all vibration-
proof properties is not less than
40 years.

Field testing and analysis of
results. Measurement point were
selected on the ground surface
right over external wall of tunnel
proximal to protected construction
units: P. 1 - within vibroisolated
route section joints zones; P. 2 - at
a distance of 100 m from P. 1 but
within regular tunnel route section.
Spectra of vertical accelerations is
given on Pic. 10 - “proximal” train
passing regular (P. 1) and pro-
tected (P. 2) route sections. Axes
on the diagram are: X — Frequency,
Db; Y - Vibroacceleration, m/sec?.
Reducing of vibration level: AL =
20lg (W1/W2) Db, where W1 n W2
are acceleration rates at regular
and vibroisolated route sections
respectively. Estimated frequency
of vibroisolator is 17.8 Hz. Analysis

of spectra hereunder.

A. In 31.5 Hz octave peak rates
of acceleration at frequency of 25
Hz AL = 6 Db, at 37.5 Hz AL = 18,3
Db. Efficiency at 25 Hz (6 Db) is
relatively low. Oscilation increases
because of natural-vibration fre-
quency in tunnels of this under-
ground railroad line is within 27-30
Hz, that’s why on impact of wheel
against rail joint some irregular
resonant vibrations of tunnel lining
may occur.

B. Vibriprotection efficiency in
63 Hz octave indexed at: 50 Hz AL
=22.5Db; 66.7 Hz AL = 30.7 Db; 75
Hz AL = 32.4 Db. This result is quite
good, because it is important to
reduce structural noise predomi-
nantly at higher frequency.

The systems of vibroprotection
presented in the article are reliable
and durable vibration and noise
protection techniques for high-
rise buildings which are developed
close by underground railways or
railroads.
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Iseismology

Earthquake Energy
Dissipation

Worldwide each year 150-200 earthquakes occur with magnitude of 7,0 and higher.
The disastrous earthquakes of 1999 caused the financial damage, which was evalu-
ated $20 billion (Izmit, Turkey), $14 billion (Athens, Greece), $150 million (Taiwan)
and this list can be continued. As soon as it is not observed that earthquakes
occur less frequently or become less destructive the vulnerability of the contempo-
rary infrastructure of cities requires application of effective earthquake protection
systems [1].

Earthquake bursting to the sur-
face possesses enormous destruc-
tive energy but some methods are
already developed, which make it
possible to resist this energy and
to protect constructions. The addi-
tional damping of construction is
one of the ways of restraining of
earthquake’s destructive potential.
The idea of damping is dissipation
of seismic energy transferred to
construction, instead of plain rein-
forcement of constructions [2].

Physical principles of the of dis-
sipation influences the regulation
of construction’s dynamic behav-
iour studied more than two cen-
turies ago (D’Alembert, Traite de
of dynamique, 1743) [3]. However,
the capability of materials to dis-
sipate energy was used in differ-
ent spheres of engineering activity
much later. Military industry was
one of the first fields of damping
technology application (France,
1897). Before long, dampers were
used in the automotive industry.
Being installed in suspension sys-
tems dampers provide comfort
to driver and operational stability
of vehicle’s mechanisms. In 1956
Housner G.W proposed construc-
tion calculation methodology
based on energy approach [4].
Akiyama, Uang C.M., Bertero V.V
made the valuable contribution
to development of the separate
concepts, based on the energy
approximations, which are widely
used in the antiseismic design [5].

The concept of energy approach
consists in effective reduction of
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earthquake energy impact trans-
ferred to construction by ground
dislocation Ei through the founda-
tion bed. Energy inequality applied
in antiseismic design looks like this:

E<E+E, (1)

The value of internal (accumu-
lated) energy of construction Es
must be minimum in order to avoid
possible damages, while the value
of energy dissipated by construc-
tion itself ED must be the greater
the better. Internal (accumulated)
energy of construction

EBE>E, (2)

Energy, dissipated by construc-
tion

E,=E +E, (3)

where E_ - energy of elastic
deformation; E, - kinetic energy;
E, - energy, dissipated by hys-
teresis or plastic deformation; E,
- energy, dissipated by viscous
deformation.

Notable increase of energy value
E, is the favourable opportunity
of regulating the energy balance
of construction, using different
damping devices. Seismic pro-
tection can be provided either by
reduction of energy impact or by
increase of construction’s internal
energy.

Damping devices according to
operating principle are subdivided
into three types: hysteresis; other
varieties of systems, which are
able to absorb energy.

Operation of hysteresis systems
is based on metal plasticity and
friction of materials.

The devices, whose work
dependsonloadingspeed,include:
dampers, which are made of visco-
elastic solid materials; dampers,
which work based on deformation
of viscoelastic liquids (for exam-
ple, the viscous diaphragm plates);
dampers, which push out the liquid
through aperture (for example, lig-
uid visco-nonlinear dampers).

Features of other modifications of
energy-absorbers do notallowto put
them among basic types of devices.
Here are some examples of such
dampers: based on shape restoring
alloys (SMAD - Shape Memory Alloy
Devices); viscously damped absorb-
erswith additional internal realigning
spring; liquid dampers with restor-

ing force, inversely proportional to
damping [9].

In metal-plastic, friction and vis-
coelastic damping devices under
seismic influence “force - dis-
placement” factor is constantly
varied increasing restoring force
and rigidity of building.

Hereunder, there’s an overview of
damping devices, which are distrib-
uted worldwide the most. [2, 6-9].

1. VISCOUS DAMPERS

Viscous dampers OP - OTP
series (Fip Industriale, Italy) [6, 7]
and MHD (Murer Sohne, Germany)
[3, 8]include the cylinder, filled with
the silicone liquid (oil or paste), and
free-moving piston, which divides
them into two cameras. Dampers
are usually arranged horizontally
and they are not intended for verti-
cal loads.

In the case of the significant dis-
placement of construction due to
the earthquake or other dynamic
effects, such as hurricane, wind
etc., energy absorption is per-
formed by overflow of the silicone
liquid through the aperture of esti-
mated diameter.

In case of slow displacements,
due to structure thermal expan-
sion, in the OTP type the fluid flows
from one chamber to the other with
minimum opposition (normally)
smaller than 10% of the maximum
force), while in the OP type such a
flow is obstructed, so that during
normal service the behaviour is
substantially rigid.

As a result seismic action or wind
between the interconnected parts
of frameworks the random instan-
taneous accelerations may arise,
which speed is within the limits from
0,1 mm/s to 1 mm/s, then dampers
are blocked and work rigidly.

After exceeding the assigned
rate of input energy, for example
during earthquake, damper is
forced to pass the limits of the
maximum assigned reacting force.
Complex “intellectual” mechanism
of control accept relative displace-
ment between the connected parts
of construction with the constant
force of reaction, which slightly
exceeds the assigned force. The
peculiarity of damper is the fact

that the maximum force does not
depend on the speed of motion.
In course of such displacement
the special regulating mechanism
directs fluid flow very accurately
from one side of piston to another
to reach the assigned constant
force of reaction (Formula 4).

Those devices have a constitutive
Force - Velocity law of the type:

F=CcWwW (4)

where C - constant, which char-
acterizes damper; V - velocity of
seismic motion; a - exponent of
damping < of 0,15.

If value a is close to zero, devic-
es operate with almost constant
force over a wide range of speeds.
This makes it possible to simulate
dampers with the bilinear depen-
dence “force - displacement”,
that is characterized by force,
notwithstanding the value of dis-
placement. Dampers adjustment
makes it possible to maximize of
absorption earthquake energy
and to optimize stresses in bear-
ing components of construction.
As consequence, deformation of
bearing components of construc-
tion remains in the elastic region
even during strong earthquakes,
which cause serious destruction in
the constructions without damping
devices. The difference between
dampers of the types OVE/ MHD-
R and those, which are described
above, consists in presence of
the additional internal realigning
spring, intended to induce specific
elastic force during motion from
neutral position, which is used to
restore the position of construc-
tion in the course and after earth-
quake, into initial position.

The function of damper realigning
somewhat decreases the effective-
ness of energy extinction. Equation
of damper’s reacting force

F.=A+kd+CW (5)

where F_ - reacting force of
damper; A - constant of precom-
pression force; K - constant of
spring, obtained by spring’s
integration function; d - value of
displacement. Dampers with the
internal realigning spring have
elastic-plastic dependence “force
- displacement”. With quasi-static
loads and in case of initial load

dampers produce only elastic
reaction (first two members in the
Formula 5).

Nonlinear deformation diagram
makes it possible to have the
instantly-variable period of natural
oscillations of construction (elas-
tic state effect) and to dissipate
partly the energy, transferred to
construction by earthquake (cush-
ioning effect). Moreover, elastic
behaviour improves the efficiency
of dynamic realignment of con-
struction. In a course of design-
ing dampers make it possible to
assign load rates in such a way as
to keep displacements within the
limits of estimated values.

o The liquid visco-nonlinear
dampers used in reinforced con-
crete and metallic frame buildings
are compact enough. Liquid is
extruded through the aperture in
the apex of damper piston under
the pressure within 35-70 mPa.

2. SOLID AND LIQUID VISCO-
ELASTIC DAMPERS

Solid viscoelastic dampers usu-
ally consist of the fixed layers of
viscoelastic polymers. They work
as viscoelastic systems with the
mechanical characteristics, which
depend on frequency, temperature
and motion amplitude of construc-
tion. The reacting force induced
in damper may be expressed this
way:

F= KeffAd +CAd, (6)

where Ad - effective rigidity; Ad
- relative displacement and speed
between the ends of damper,
respectively; C - damping factor:
Cm_8_ (7)

b 0 Y

where W, - area of graph inside
the hysteresis loop; w - angular
load frequency. Effective rigid-
ity and damping factor depend
on frequency, motion amplitude
and temperature. The frequency
and temperature dependences of
viscoelastic polymers are usually
the function of polymer composi-
tion. Standard linear elastic model
(sequence of springs in Calvin’s
model) is used in software appli-
cation for design calculations,
which make it possible to simu-
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late the behaviour of the major-
ity of construction in narrow band
width. Liquid viscoelastic devic-
es, which operatonal principle is
deformation of viscoelastic liquid
(displacement deformation), are
similar in behavior to solid visco-
elastic dampers. However, liquid
viscoelastic devices have zero
effective rigidity being under static
load. Liquid and solid viscoelastic
devices are discriminated by ratio
between lost rigidity and effec-
tive or preserved rigidity. This
relationship approaches infinity for
liquid devices and zero for solid
viscoelastic devices, if load fre-
quency is vanishing. Liquid visco-
elastic behaviour can be simulated
by advanced viscoelastic models
[6, 9]. However, for the majority
of practical purposes Maxwell’s
model (sequence of springs with
hydraulic shock absorber) can be
applied in models with liquid visco-
elastic devices.

The construction of viscoelastic
damper is similar to those which
are used to decrease wind forced
oscillations of buildings and con-
sists of steel tube of rectangular
profile with polymer filling. Solid
viscoelastic systems are not widely
used. Few of them were imple-
mented in the USA, Japan and
Taiwan. Viscoelastic damper, which
is known as the viscous damping
wall. Damper consists of factory-
made hollow wall, which is filled
with viscous fluid and installed in
the base to the frame system.

T-shaped blade is inserted into
the liquid and fastened to the upper
part of the frame above the hollow
wall. Interfloor misalignment in the
frame of building leads to relative
motions between the blade and
the hollow wall and consequently
to energy dissipation. Device is
effective, but expensive.

3.STEEL HYSTERETIC
DAMPERS

Steel hysteretic dampers are
designed using elements of vari-
ous forms and surfaces made of
soft-plastic metal. The basic idea
of these dampers is plastic bend-
ing of metal. It is possible to apply
metallic hysteretic dampers even

in torsion elements. The most used
among various types of steel dis-
sipative elements are: 1) C-shaped
or Crescent moon; 2) cone-shaped
rods, single or dual; 3) X-shaped
or butterfly-shaped elements;
4) U-shaped strips; 5) E-shaped
elements. The shape of element
and its terminal size are selected
in accordance with the estimated
displacement of construction.
These elements must also satisfy
the required functions depending
on their location (to resist loads in
one direction or in any directions).
Required maximum force, elastic
and elastic-plastic rigidity of hyster-
etic metallicdamperare obtained by
selection of the necessary number
of dissipative elements, installed in
parallel array. This makes it pos-
sible to obtain system reliability
margin, i.e., any defect or destruc-
tion of one element or more will not
influence damping system opera-
tion in whole.

Two varieties of metal-plastic
dampers:

a) X-shaped elements of damp-
er with the rigid fastening to the
frame system;

b) the triangular elements of
damper on the rigid basis.

Metal-plastic dampers: ADAS
(Added damping and Stiffness)
are implemented in the USA and
Mexico, and TADAS (Triangular Of
added Of damping and Stiffness)
were applied in Taiwan.

Fastening metal-plastic damper
to rigid frame guarantees that dis-
placement is maximum throughout
their height and it is approximately
equal to interfloor misalignments
of that particular floor, in which the
damper is installed.

Another kind of the steel-plastic
damper (buckling-restrained axial
dampers, BRAD) it was developed
inJapanin middle 80th [5]. Damper
includes: twowelded steel plates (it
is recommended to made them of
plastic steel) of the cross-shaped
profile, which are calculated taking
into account plastic deformation
under tension and compression
absorbing the energy of oscilla-
tions; external steel tube of round
or rectangular profile, whose
buckling properties must exceed
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the breaking load of cross-shaped
plate; concrete, which fills space
between cross-shaped plate and
steel tube in order to exclude local
bend of cross-shaped plate. BRAD
is calculated such a way to provide
approximately equal tension and
compression stress, which does
not exceed the strength of frame
joints. Damping element is mount-
ed into portal or diagonal steel
joints in form of pipes or beams
with the wide flanges, or as one-
piece connection [1, 5].

¢. In Japan two types of the lead-
en dampers are used: U180 (180
mm) and U2426 (2426 — damper of
variable diameter 240-260 mm).
Estimated maximum displacement
of dampers: for U180 - 600 mm, for
U2426 - 800 mm. Leaden damper
is highly reliable device, it absorbs
energy of weak wind oscillations
and even strong earthquakes.

d. Hysteresis steel dampers of
lunar demilune shape. It is signifi-
cant that the these devises work
unidirectionally, but they can be
installed so as to create damping
in any directions [1,2].

e. Hysteresis steel dampers
from the cone-shaped rods are
performed in two types: single or
dual, equivalent to two single ele-
ments. Their basic property is work
in any horizontal direction. Cone-
shaped hysteresis steel dampers
were established in two high-rise
buildings between the suspended
floors and the lateral ferroconcrete
towers in Naples (ltaly) .

f. Butterfly-shaped hysteresis
steel dampers, work in bending in
one direction.

g. E-shaped hysteresis steel
dampers can be installed in hori-
zontal and vertical directions. The
optimized shape makes it pos-
sible to perform maximum plastic
deformations, preventing stress
localization and concentration.
Numerous experiments showed
that the cyclic load does not lead
to the fatigue breakdown.

4. ELASTOMER VISCOELASTIC
DAMPERS

Viscoelastic dampers made of
elastomer in combination with the
steel braces ensure damping due

to the shearing strains of rubber of
special composition, decreasing
the interfloor misalignment. Each
damper consists of one or two lay-
ers of rubber enclosed between
steel paddings, which are placed
into the metal casing. Attenuation
performed by elastomer visco-
elastic damper may be brought up
t0 20%. Strengthening the existing
building of school “Genlyle-Fermi”
by such dampers was performed
in ltaly [6, 7].

5. SHAPE MEMORY ALLOY
DEVICES

Devises based on (SMAD -
Shape Memory Alloy Devices), are
mainly used as damping braces
in the historical buildings and the
monuments [6, 7]. Device is char-
acterized by dependence “force -
displacement”, that displays one or
several “flat sections”, i.e., regions
where loads remain almost con-
stant until displacements during
earthquake continue to increase.
The distinctive feature of device is
substantial limitation of the peak
load, transferred to the construc-
tion, in which it is arranged.

Under the seismic influences the
device is also capable to dissipate
partly the energy by redistributing
it. The specially established depen-
dence “force - displacement” in
the SMAD device is achieved by
assignment of optimum charac-
teristics of alloy, which contains
nickel and titanium and it has the
excellent corrosive endurance
higher than alloyed steel. All others
metallic components of device are
made of alloyed steel. For this very
reason the entire device is distin-
guished by corrosive endurance.
Elements are produced in form of
thin metallic rods, integrated into a
single device.

SMAD devices are intended
to guarantee synergetic work of
bridgings and/or coatings with
vertical walls of brick buildings
replace traditional steel braces or
in combination with them. SMAD
devices can be one-sided or
bilateral and they are subdivided
into two groups: the first group
according to maximum estimated
force, the second - according to

maximum displacements (in one
direction). Dampers of such type
were used in some monumen-
tal construction, among which:
strengthening the bell tower of
St. George’s Church in Trignano,
St. Francisco’s Basilica in Assisi,
San Feliciano Church in Foligno
(Italy).

6. TUNED MASS DAMPERS

Tuned mass dampers (TMD) are
the kind of vibration-shielding sys-
tems. They are adapted for flexible
constructions and characterized
by estimated disbalance region of
frequencies as means of adjusting
natural frequencies of construc-
tion to reduce influence of earth-
quake frequencies [7, 8]. TMD,
based on the phenomenon of dis-
balance, are used in foot bridges,
cable-braced bridges, coatings of
stadiums, smoke stacks, towers,
skyscrapers and similar construc-
tions to reduce oscillations. TMD
include the system of mass-spring
dampers, suspended to resonance
with disbalanced frequency and
which dissipate vibration energy of
construction.

In other words, if the kind of
system’s oscillation is identified,
it is possible to determine pre-
liminarily: mass M (main system),
equal to the mass of construc-
tion; spring constant of con-
struction and damper; damping
corresponding to attenuation of
construction oscilations. Second
system (TMD) includes the mass-
spring damper, connected with
main system.

On optimization of secondary
mass ratio to the bulk mass (u =
m/M) rigidity and attenuation TMD
makes it possible to limit the fluc-
tuations of both the construction
and TMD itself.

To describe this effect these for-
mulae may be used:

[ S (8)
|+ u

'- LR -H_e:l (9)
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where o - ratio factor of TMD
frequency to natural frequency
of construction; { - TMD attenua-
tion factor; R - maximum mu-fac-
tor, described as the ratio of the
displacements, registered in dis-
balance frequency region, to the
static misalignment.

Such simplified formulae are
applicable for main system, if
damping of construction is insig-
nificant, and they can be corrected
if necessary by using well-known
formulae from references.

Conclusion

In regular construction the
energy induced by earthquake
is absorbed by load-bearing
elements and if earthquake is
strong destruction may occur.
Restoration of damaged and
destroyed constructions after
earthquake, as a rule, appear
to be prolonged and expensive
process, furthermore, it requires
evacuation of people. The aim
of damping equipment arrange-
ment in new or existing con-
struction is to dissipate most of
energy, induced by earthquake,
by unconstructive elements
intended for this. Limitation or
exception of damages of load-
bearing elements of construc-
tion is the philosophy of dampers

application. Failed dampers must
be replaced after design earth-
quake. After replacing the damp-
ers, probably, there will be no
need to evacuate people from the
building, and the cost of repair
will be insignificant in comparison
with the expenditures, connected
with repair and interruption of
production process, in the build-
ing without seismic protection
system. Various types of damp-
ing devices presented here make
it possible to use them in build-
ings and constructions of any
purpose. As a rule, damping sys-
tems are applied in flexible car-
cass systems, towers, high-rise
buildings. Moreover, consider-
able reduction of displacements
is the positive specific feature of
damping. Arranging damping ele-
ments usually do not require any
significant changes in load-bear-
ing elements of construction.
Effective damping devices make
it possible to regulate seismic
reaction of construction and to
guarantee the required degree
of protection. The reliability of
damping systems themselves is
checked by complex tests, long-
standing operation in the con-
structions and proved operability
in case of earthquake.
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Normative Base =~
and Methods of Testing
Facade Constructions

Nowadays Russia experiences a boom of high-rise construction. The district the
Moscow City and the program “Moscow High-rise Ring” are only the first swallow.
High-rise buildings are under construction or design almost in every city.

Architects can’t imagine modern
building without huge number of
facade constructions; sometimes
buildings are entirely glazed, leav-
ing non-transparent elements only
in fixing places of structures. Is it
a problem?

Certainly, heat losses through
glazed facade are likely to exceed
considerably heat losses through
solid wall. In accordance with
the CHull 23-02-2203 “Thermal
Protection of Buildings” and MI'CH
4.19-05 “Multifunctional High-
Rise Buildings and Complexes”,
reduced total thermal resistance
for Moscow is to be more than 3.12
m? °C/W. It’s questionable whether
it is possible to reach such values
even for double- or even ftriple-
pane units.

Meanwhile, production of glazing
units and glass with soft selective
coatings is maybe the only field in
building industry, in which nano-
technologies are already applied.
New classes of low-emission coat-
ings with a about 0.02 factor per-
mit not just to decrease a heat
losses due to a radiant compo-
nent, but in combination with inert
gas filling of space between glass
sheets these technologies give way
facade designs of new quality level
in terms of thermal and technical
characteristics.

It is necessary to add, that heat
engineering characteristics of
a up-to-day facade construction
are comparable with those of wall
constructions, which were applied
in residential construction in the
USSR 30-40 years ago.

The history of module facades

=k N
R gl T -
e gl et .

numbers over 50 years in our
country. As they say “...the new is
the old, which is well forgotten”.
Studying the experience of foreign
companies which use widely sin-
gle- and double-layer module con-
structions, we run into a reference
book “Aluminium in construction.
Experience of design, production,
building” (1965, under the editor-
ship of V.N. Spirov). The big part
of constructions announced today
as the newest developments are
described in detail in the refer-
ence book. Also there are some
operating units built in accordance
with most advanced technologies
developed in 1960-s, which design
is actual even today.
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In Russia there’s no any exist-
ing normative base for this field.
Our analysis proved, that most of
developed countries don’t leave
behind the existing standardization
and test procedure achievements
in contrast to Russia with its pass-
ing of some notorious laws; howev-
er, quite the reverse they develop
and elaborate this heritage step
by step.

Russian companies gain expe-
rience quickly. Five years ago
all most complex contracts were
shared solely between leading
European companies; last year
our vendors and builders of facade
constructions have been beating
European and Chinese compa-

nies in biddings, standing upon
their rights to be a leaders all over
domestic market.

Of course, it is early to relax yet.
Many of recent leaders have done
some unreasonable or incorrect
moves and thus lowered their rat-
ing. There are just few of Russian
companies (as well as Moscow-
based ones), which are able to
process more than 50,000 m? per
month. It is very problematic to get
down to serious contracts concern-
ing unique and high-rise buildings.

There is a problem with glaz-
ing unit manufacturing. Only few
companies are able to produce
and install necessary number of
glazing units. And it is all the more
incomprehensive because equip-
ment for glazing unit production is
quite similar in Europe, China and
Russia.

There are a lot of problems. And
they have to be solved anyway.
Otherwise, the emerging lagging
behind in facade arrangement
would remind the situation of
Peter’s the Great period when suc-
cessful European and some times
Asian practices were just copied in
Russia. However, it may lead up to
unpredictable energy losses con-
sidering Russian climate.

NORMATIVE BASE

To assess the existing normative
base of the Russian Federation in
the field of facade and translucent
cladding, it is necessary to study
and examine a normative base of
foreign countries beforehand.

Among the countries where the
exact normative document set for

Text by Dmitry Andreyev, Vice-president of Mirax Group compani, Alexey Verkhovsky, Candidate of Engineering
Sciences, Unit Manager of Scientific and Research Institute for Physics of Civil Engineering of Russian Academy of

Architecture and Construction, Roman Breshkov, Technical Director of VELKO-2000,

facade and translucent cladding
exists the most distinguished are:

European Union;

USA;

Australia;

China.

On visiting test facilities of pro-
ducers and redevelopers of facade
and translucent cladding systems
the specialists of Scientific and
Research Institute for Physics
of Civil Engineering of Russian
Academy of Architecture and
Construction collected quite full set
of data about test centres and nor-
mative base of European countries,
Great Britain, USA, China. In our
opinion, the most interesting are
the standards of European Union
and those of China. In terms of
harmonization with European stan-
dards it is necessary to study the
details of European requirements
to constructions, equipment and
test methodology. Unfortunately,
climatic characteristics don’t per-
mit to use all these without cor-
rections. The regulations of the
People’s Republic China are quite
alike the Soviet standards by a
structure, and content is also simi-
lar to the Russian normative base.
Moreover, climatic characteristics
of the north part of China (more
than 25-30% of its territory) are
similar to the Russian, therefore,
technical requirements are much
alike too.

1.1. NORMATIVE DOCUMENTA-
TION OF THE EUROPEAN UNION

EN 13830 «Curtain walling.
Product standard” is the funda-
mental document. The stan-
dard came into force in 2003 in
accordance with the European
Committee on Standardization
and now is accepted by the fol-
lowing countries: Austria, Belgium,
Czech Republic, Denmark, Finland,
Finland, France, Germany, Greece,
Bulgaria, Iceland, Ireland, Italy,
Luxemburg, Malta, Holland,
Norway, Portugal, Slovakia, Spain,
Sweden, Switzerland and the UK.

The regulating standards in
European Union for facade systems
and their main elements are:

EN 12152 Curtain walling
- Air permeability - Performance

Nikolay Pantukhov, Postgraduate of

Scientific and Research Institute for Physics of Civil Engineering

requirements and classifications;

EN 12154 Curtain walling
- Watertightness - Performance
requirements and classifications;

EN 13116 Curtain wall-
ing - Resistance to wind load -
Performance requirements;

prEN 14019 Curtain walling
- Impact resistance - Performance
requirements,

and also test methodology and

Acoustics

— Measurement of
insulation in build-
ing and of building
EN ISO | elements — Part 3:
140-3 Laboratory mea-
surement of airborn
sound insulations of

building elements

(1ISO 140-3:1995)

Acoustics — Rating
of sound insulation
in building and of

calculation standards: 2R building elements
7171 e
— Part 1: Airborn
sound insulations
Eurocode 1: Action (1ISO 717-1:1996)
on structures .
Curtain Walls.
15311 B P'art 1—1I.3Gen.97ral Watertightness
11 . aCt'OES o r(]ensn(ljes, EN against pelting rain.
- s 'Wz'? ; danf 12155 Laboratory test
lmposelld.oa B uelr under applying of
RECINGS static pressure
Curtain Walls.
EN Curtain walling — Air EN Resistance against
permeability — Test 12179 wind load. Testing
12153
method procedure
Curtain walling There are documents for main
EN — Watertightness components of facade construc-
10153 | — Laboratory test tions regulating their characteris-
under z’f:éc [PIs= tics and test methods.
Moreover, there’s the Standard
Curtain walling for Curtain walling set by Centre for
EN Resistance to wind Wmdgw and Cladding Technology.
12179 | | .4 — Test method | Leading European producers of
curtain walling and its components
Glass in building gre the members of the Centre. The
— Pendulum test — first edition of the standard was
EN .
Impact test method released in 1993.
12600 .
and classification for
flat glass 1.2. NORMATIVE DOCUMENTS
_ ] OF THE USA
PrEN Curtain walling The American normative document
13119 — Terminology .
system is more complete but at the
Fire classification same time it's harder to use. Along
1 IT1 | Q .
of construction with International Standards ISQ there
and building ele- are standards of several associations
13;2“1 ] ments — Part 1: regulating characteristics of con-

Classification using
test data from reac-
tion to fire tests

Fire classification
of construction and
building elements —

EN Part 2: Classification
13501-2 | using data from fire
resistance tests
excluding ventilation
services

Thermal perfor-
mance of curtain
prEN walling — Calculation
13947 | of thermal transmit-
tance — Simplified

method

structions, operation modes, test and
control methodology, etc.

StandardsofAmericanArchitectural
Manufacturers Association regulate
along with other matters the test
methodology with regard to exterior
walls:

AAMA Methods of test for
501-94 exterior walls

Standard Test
Method for Water
Penetration of
Window, Certain
Walls and Doors
using dynamic
pressure

AAMA
501.1-05

Quality Assurance
and diagnostic
Water leakage field
check of Installed
Storefronts, Certain
Walls and Sloped
Glazing systems

AAMA
501.2-03

Recommended
Static test method
for evaluating
Certain Walls and
Sloped Glazing sys-
tems subjected to
Seismic and wind
induced Interstory
Drifts

AAMA
501.4-00

Test Method for
Thermal cycling of
exterior walls

AAMA
501.4-98

American Society for Testing
and Materials is nonprofit orga-
nization that develops standards
and documents for manufactur-
ing, supply and other operational
aspects. There are more than 100
standards concerning construc-
tion industry for testing methods of
various building constructions and
materials.

The ASTM E283-04 «Standard
method of testing of air tightness
factor of doors, facades and exter-
nal lamps”, the ASTM E331-00
“Standard method of test water
tightness of doors, facades and
external lamps under uniform dis-
parity of static air pressure» and the
ASTM E330-97 “Design character-
istics of doors, facade and external
lamps under uniform disparity of
static air pressure” are used for
testing air and water permeability
of external walls.

1.3. NORMATIVE DOCUMENTS
OF THE PEOPLE’S REPUBLIC
OF CHINA

As it was noted before, the
Chinese standards in force in
are much alike the Soviet ones
by structure; their composition is
similar to Russian normative base
too.

The development of facade con-
struction regulations was started in
1991 with analysis of contemporary
normative documents of European
countries, USA, Australia. The first
edition of standards was released
in 1993 with consequent new ver-
sions in 1996 and 2003.
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One of the basic standards reg-
ulating requirements to facade
constructions are industrial stan-
dards JGJ 102-2003 and J 280-
2003 “Technical regulations for
designing translucent facade
systems». The normative docu-
ment regulates design, produc-
tion, installation, acceptance and
maintenance of curtain walling of
civil buildings.

The industrial standard JGJ /T
139-2001 “Standard on facade
constructions quality control”
defines requirements to quality
control of production and mount-
ing of facade constructions. This
standard represents the require-
ments to quality control of facade
constructions elements: profiles,
metalware, glass and glazing units,
sealants, paddings, corbels and
mounting works quality control.

There aren’t any analogues of
these standard in the rest of nor-
mative bases including the Russian
one.

All main elements of facade con-
struction in China are regulated
by multiple national and industrial

standards (over 70). Standards
have exact requirements to design,
components, and work execution
during facade installation, proce-
dures and criteria of acceptance
of facade constructions of various
types.

1.4. RUSSIAN NORMATIVE
DOCUMENTS

The Russian Federation doesn’t
have normative base for facade
constructions. Now we can exam-
ine requirements to documents
which have to do with facade con-
structions.

Evaluation of facade systems of
building’s curtain walling can be
specified in terms of ensuring:

- comfort in premises (CaHIMuH,
rOCT);

- minimum operational energy
expenditures (CHul, TCH, C);

- longevity and safety of building
maintenance (FTOCT, CHwull, TCH
etc.).

To specify heat engineering char-
acteristics of facade constructions,
the TOCT 26602.1-99 “Window
and door blocks. Methods of
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detection of thermal resistance”
may be applied: “methods of the
present standard can be used for
to specify resistance to heat trans-
fer ...of clerestories, stained glass
pieces and their elements. Also
for glazing blocks and profile sys-
tems”. As module, structural mod-
ule systems and other advanced
types of facade constructions were
not widely used in Russia when the
FOCT 26602.1-99 was developed,
the standard doesn’t specify dis-
tinctly testing procedures of these
types of constructions.

To test an air and water perme-
ability, Russian builders use the
FOCT 26602.2-99 “Window and
door blocks. Methods of detection
of air and water permeability”.

“The standard determines
methods of testing air and water
permeability of window and door
units (hereunder: window unit)
made of different materials and
used in buildings of different pur-
pOSES.

It is possible to use the methods
prescribed by the present standard
for testing air and water perme-
ability of clerestories, stained glass
pieces and their elements”.

To test a wind load resistance,
Russian builders use the TOCT
26602.5-2001 “Window and door
units. Methods of deduction of
wind load resistance”. “The stan-
dard determine methods for speci-
fying wind resistance of window
and door units made of different
materials and used in buildings of
different purposes.»

Testing of facade constructions
of Shenyang Yuanda Aluminium
Industry Engeneering Co. Ltd
(China)

Most of leading companies work-
ing with facade constructions prac-
tice testing of every unique proj-
ect in the presence of customer’s
inspectors.

European companies spend a
lot for development and mainte-
nance of test centres equipped
with state-of-the-art facilities. For
example, Schiico spends $2 mil-
lion on a test centre in Bielefeld
every year. Gartner, Schmidling,
etc. have similarcentres. Recently,
specialists from the Scientific and

Research Institute for Physics of
Civil Engineering of the Russian
Academy of Architecture and
Construction in cooperation with
engineers of Miraxand TTG partic-
ipated in factory testing of facade
constructions for Federation and
Mirax-Plaza buildings.

China like most developed coun-
tries has a system of official test
laboratories which practice cer-
tification tests too. We took the
opportunity of visiting two labora-
tories: in Shanghai and Beijing.
Because of trade secret taking
pictures of test benches was
not permitted, however, scope
and dynamics of development of
this field in the Celestial Empire
is amazing. Only the Beijing test
centre has more than 80 benches
used for testing of air and water
permeability and wind load resis-
tance, including some benches
for window testing. Certainly, the
scale of high-rise construction
is huge so, that it requires solid
approach to testing and qual-
ity control. Shenyang Yuanda
Aluminium Industry Engeneering
Co. Ltd., has own test centre in
Shenyang where the headquarters
is situated too. The test bench (it
is a unique one) allows to test four
full-size construction elements.
They are tested in Facade System
Testing Laboratory using physic
method developed the Lyaonin
Scientific and Research Institute
for Construction (Shenyang,
China).

The test was based on American
standards for test methodology:

1. ASTM E283. “Standard testing
method of air impermeability fac-
tor of doors, facades and external
lamps”;

2. ASTM E331 “Standard test-
ing method of water tightness of
doors, facades and external lamps
under uniform disparity of static air
pressure”;

3.ASTM E330 “Design character-
istics of doors, facade and external
lamps under uniform disparity of
static air pressure”.

During test sessions conducted
in May, 2007, maximum wind load
was 3750 Pa.

Meanwhile, tests didn't exactly

repeat American or European stan-
dards; they were based on original,
specific method which includes air
and water permeability and wind
load resistance retesting.

In accordance with require-
ments of TOCT 26602.2-99 and
FOCT 26602.5-2001 every test
session is carried out separate-
ly and in line with the approved
program. Cyclic testing is not
supposed by ASTM E283-04,
ASTM E331-00 and ASTM E330.
Therefore, it is rather difficult
to interpret results in accor-
dance with Russian, European or
American standards. Meanwhile,
these sophisticated tests proved
high performance of construc-
tions made by Shenyang Yuanda
Aluminium Industry Engeneering
Co. Ltd. It is difficult to expect dif-
ferent results from the company
which puts into operation more
than 100 high-rise buildings a
year only in China. In our opinion,
Russian facade manufacturers
should adopt not just European
experience, but the Chinese prac-
tice too. It is very topical in terms
of intensification of production
and mounting works.

TESTS IN BIELEFELD

A practice of tests at require-
ment and in presence of a cus-
tomer is adopted by some Russian
producers of facade constructions.
Last August first tests of facade
constructions of Multifunctional
Business Complex, which is to be
built at Sector 12 of the Moscow
City, were carried out in Bielefeld-
based Schiico Technology Centrein
which is biggest in Europe.

High-rise building facade ele-
ment of 7.6 m in height and 3 m
in width consisting of four facade
panels was selected for the test
(see fig. 1).

The structure and construction
of panels were performed in exact
accordance with design technical
requirements including fastening
system. The panels were manufac-
tured by VELKO-2000 in Korolev,
Moscow Region, and then it was
delivered to the test centre and
mounted.

Inspectors of Techinvest, the

client; of ENKA, the general con-
tractor; of Scientific and Research
Institute for Physics of Civil
Engineering; engineers of Schiico
and VELKO-2000 took part in the
test.

The program encompassed a
cycle of air and water permeability
tests, specifying of wind load resis-
tance, including safety test. Thetest
method was in line with European
standards the EN 12153 (Curtain
Walls. Air permeability. Testing pro-
cedure), EN 12155 (Curtain Walls.
Watertightness against pelting
rain. Laboratory test under apply-
ing of static pressure), EN 12179
(Curtain Walls. Resistance against
wind load. Testing procedure).

Because of procedure issues
of testing in European centres,
there was just few of available
photo pieces. Closing statement
is to be prepared by specialist of
Schiico Technology Center in this
September. Readers will be provid-
ed with detailed information about
tests in the following issue.

We can only add that critical pres-
sures of such values have never
been applied to constructions to
be implemented in Russia. The
maximum pressure in the course
of tests was 4800 Pa. This test was
merely acid one for the equipment
of Schiico Technology Centre.

In whole, the test proved high
operating performance and perfect
coincidence between characteris-
tics of construction requirements of
European and Russian standards.

Test in Scientific and Research
Institute for Physics of Civil
Engineering

The Institute of Physics of Civil
Engineering is maybe the first sci-
entific organization which joined
the research work concerning high-
rise and unique buildings. Almost
all units in Moscow were tested in
laboratories and test benches of
the Institute.

Just an engineering support in
the construction of high-rise build-
ings of the Moscow City gave a new
impulse in developing this scientific
discipline.

Already in late 1990s, the
Institute arranged the climate
simulation chamber that allows

to test the angle joints of facade
constructions of 3 m in height.
Unfortunately, some construc-
tive defects of the bench were
detected during tests of first con-
structions of Federation and Lotte
Plaza buildings. Today the angle
joints research is still unclaimed,
whilst the size of standard con-
structions is 3.6-3.9 m in height.
To test only one module is incor-
rect too, because it doesn’t give
full information about behaviour of
construction joints.

Within 2006-2007 the Institute
developed and launched the new
climate chamber, permitting to
test almost all facade construc-
tions that are used today. The
chamber and data collecting and
registering system are certifi-
cated by Mendeleyev’s All-Russia
Scientific and Research Institute
for metrology.

Certainly, the work with large-
size constructions requires differ-
ent approach, expenses, and even
mentality... However, the result jus-
tifies itself. Only testing of real con-
struction under temperatures taking
into account the height of a building
gives real and correct heat engi-
neering characteristics. Now we can
leave behind model testing when
construction of 1000x1000 mm or
1500x1500 mm is considered to be
identical to real construction. Within
2008 almost all leading Russian and
foreign companies have been turn-
ing to Research Institute for Physics
of Civil Engineering in order to pro-
ceed field tests. This year a num-
ber of facade types were tested,
including tests in tilted and horizon-
tal position.

The next move was the arrange-
ment of test bench for studying air
and water permeability in facade
constructions and wind load resis-
tance. The bench was established,
tested and now is under certifica-
tion. We proud to declare that there
are no any analogues in Russia and
they are hardly to be expected.

When the test bench was put
into operation in cooperation with
VELKO-2000, verification tests
in accordance with Russian and
European standards were carried
out. Detailed analysis of foreign

normative base of wind load resis-
tance testing was also done.

The results proved to be well
compatible with examined meth-
ods. The detailed analysis can be
observed together with the results
of testing conducted in Schiico
Technology Centre.

SUMMARY

European countries, USA, China
have specialized normative base,
regulating main characteristics and
methods of facade constructions
testing.

The development of normative
base for facade constructions is
rather urgent. Usage of the norma-
tive base for methods of window
units tests developed ten years ago
delays implementation of advanced
facade designs.

To establish really civilized mar-
ket we need to develop unified
standards for facade constructions.
Classification and basic require-
ment to elements and construction
in whole are to be specified.

In addition, there must be exact
normative documentation for
methods of testing air and water
permeability, wind load resistance,
acoustic and heat engineering
characteristics.

The experience of foreign col-
leagues proves practicability of
development of normative base
for facade designs and qual-
ity control of construction works
(Scientific and Research Institute
for Physics of Civil Engineering of
Russian Academy of Architecture
and Construction and partners are
working at this issues).

In short, there is a lot of work!
The cut passed by European pro-
ducers during ten years has to be
adopted in couple of years or so.
And foreign example of great leap
in facade technologies as well as in
other industrial spheres is impres-
sive enough.

300 years ago Peter the Great
hacked a window into Europe.
Today an axe would hardly help in
solving facade issues. In XXI we
need some way different types of
technologies and tools. Are we
ready? We are all have to respond
this challenge.
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[landscape design

The Undercurrents

of Kutuzovsky Riviera

Adline’s professional history numbers a dozen years. Throughout this period solid
crew worked hard embodying its projects: illuminated the capital in the days of
national celebrations and new-year holidays; decorated squares, public gardens
and parks with light installations, flowing fountains and transformed landscapes.
The objects created by company live their own life attracting public attention.

Fascinated by the graffiti of
luminous jets people stop numb
out of amazement on front of the
Abduction of Europe fountain at
Kiev Railway Station square. They
go intentionally to the Tsaritsyno
park, to see the marvellous
fountain, they admire the artificial
“celestial sphere” high above
the Kutuzovsky avenue or the
Tverskaya street, having no idea
of those who and creates such a
beauty.

Through the years of continu-
ous operation Adline company got
stronger and its professional matu-
rity grown so, that today we can
afford to defy profitable, but trivial
contract opportunity in favour of
challenging complex project or
task, which might be rather brain
racking. In twelve years the reputa-
tion of company was also strength-
ening. Productivity of company’s
interrelations with professional
community is time tested enough.
For this very reason the demand-
ing customer often prefers Edline
among the set of drafts.

It’s been exactly so with
Kutuzovsky Riviera. The design of
this residential complex was car-
ried out by MIRAX GROUP archi-
tectural studio under the direction
of Victor Shteller. Victor Pavlovich
is the successor of the Shtellers
famous architectural dynasty. He
proposed Adline specialists to work
out the design of decoration and
beautification of the Kutuzovsky
Riviera territory, which area is
1.16 hectares, giving them carte
blanche. But most of clients, man-
agers, investors are rather prag-
matic people and our negotiation

skills proved useful. The discus-
sion over the most important issue
concerning the price of the project
was concluded with line of concrete
reasoning presented by Adline spe-
cialists, which squelched the client
with scrupulously done feasibility
assessment. The professionalism
of Adline was also proved in the
fact that all possible versions were
provided at the stage of estimate
approval. Concept was developed
together with International L.A.D
Centre.

The draft design of the con-
cept by Alexander Sizentsev and
Constantin Slemzin impressed the
client so that computer graphics
sketches from the design portfolio
were immediately featured in the
advertising booklet, which boomed
up the sales.

Adline is distinguished for it
never seeks soft options and never
works unimaginatively. Creative
approach frequently requires the
original technical solutions, and
the lucid minds of our specialists
develop new technologies, con-
structions to be implemented by
themselves. Facing springing up
problems our positive attitude
often helps us to convert defi-
ciencies into merits and makes
Adline projects unique. Client’s
indispensable condition was the
arrangement of creek, which
would emphasize the name of the
residential complex consisting of
four high-rise candle-like towers.
Therefore the river was assumed
as the basic point of topographi-
cal concept of Kutuzovsky Riviera
developed by Maria Chernyak and
Alexandra Voskressentseva fea-
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turing Alexander Sizentsev.

There were a lot of undercurrents
inthe course of work. Possibly, many
issues might be avoided, if land-
scape design specialists had got
involved from the very beginning.

The obsolete topographical sur-
vey became the first and, unfortu-
nately, traditional problem, which
requires corrections in territory
improvement design. We had to
refine height marks and to con-
duct new topographic surveys. It
appeared to be necessary to relo-
cate previously designed internal
cable networks outside the site.

Next thing, the other prob-
lem emerged. When ground was
being removed, it appeared that
trees’ root system may be dam-
aged, because the bed of creek
was being laid between trees and
in some places it passed at a metre
distance from them. Taking into
account sharp topography drops
and the already existing buildings,
the authors proposed the optimal
solution: the image of wild creek
with the turbulent flow in the natu-
ral river bed on open ground in
contrast with its quiet flow across
the stylobate over the substructure
roofing. We had to take into account
specified load rates of bridgings, to
arrange river bed of no more than
15 c¢cm in depth and to embed an
additional dampproof layer.

Considering local climate, the
designers developed summer
and winter seasonal modes of
creek functioning. All winter long
the creek bed remains dry, that’s
why to make it picturesquely, we
selected the smart stylistic solu-
tion, which emphasizes not only

the plausibility of creek existence,
but also the beauty of its bottom. It
was laid out by sea pebbles, which
were thoroughly selected by size
and light colour range. In winter the
river bed will be looking, especially
from above, as grisaille, pleasant
to the eye.

After obtaining the neces-
sary documentation of State Fire
Inspection, there was another data
input in the topographical project:
the layout of fire passages, paths,
flowerbeds etc. was to be revised.
It became the third problem. In
order to balance and to soften the
coldtownscape of four 30-storeyed
towers Adline planned to vivify the
site with numerous lawns, flower
gardens, esplanades, including
ones located directly under the
windows. To meet requirements of
fire safety we had to give up par-
tially the green zone and to make
additional paving of stylobate.

Solving this issue everybody
were adrenalized enough. But
finally everything was settled
down. The selection of eclectic, at
the first sight, components consti-
tuted harmonious pacifying envi-
ronment. The river heads with the
idyllic grotto in the Roman style,
decorated with lion’s head, from
mouth of which water flows into
classical granite cup. But frankly
speaking, there was a kind of cre-
ative dispute about the colour of
grotto. It was supposed to be laid
out from inside with smalt of similar
colour. This mosaic is quite in com-
mon with the river bed covered by
pebbles emphasizing each other.

Pagoda-like belvedere and
Japanese style bridges made of

larch perfectly blends into our
landscape. Close to it, among the
trees, there is a batten-fenced
playground of the kindergarten,
which composes ensemble with
the belvedere and the bridges.
And gray-white pebbles on the
river bed perfectly match classical
light-coloured stone bridges.

However, at the contractor
design stage it was turned out
that arrangement of integrated
hydraulic diagram is not possible
for many objective reasons. As a
result technologists proposed four
independent hydraulic systems.
The first provides mass water
flow into the creek running across
the landscape park. The second
serves the slow current length with
the ejaculating geysers near the
stylobate zone. Separate system
was developed for the waterfall.
And the latter, the fourth of them,
ensures the hydroplasticity of light-
dynamic fountain within fitness and
health-improvement complex.

The task for technologists
became even more complicated,
when the premises assigned for
two pumping plants proved to be ill-
placed that led to increase of pipe-
line infrastructure and, as a result,
to rise of expenditures.

Besides the river the spurt
complex of Kutuzovsky Riviera
encompasses waterfalls, islands
and geysers. In the source the
creek is divided into two sleeves
and runs downward in a turbu-
lent flow. Its apparent naturality is
emphasized by vertical foam jets
of the geysers of different height
from half a meter to one-and-
a-half meters. After confluence
of sleeves, the flow slows down.
Then, in the middle of the river
bed there is an island with the
waterfall and the small fountain
with vertical jets. In the mouth
there are 1.5-meter jets, and flow
breaks abruptly with waterfall.
The extent of the creek is 1 250
meters with water volume of 250
cubic meters. The total power
input, including pumps and illu-
mination of fountains is 277,5
kW. This is the first experiment of
arrangement of the artificial run-
ning water of such a scale in the

Text Olga KUKSINSKAYA,

urban environment. And as dur-
ing daytime it gives coolness and
relaxes with its babbling, then on
twilight coming, this oasis in the
stone megapolis transforms into
the theatre of light. The luminous
jets, waterfalls and fountains
make spectacle merely astonish-
ing. The musical score of light
is provided by 200 halogen and
light-emitting diode underwater
lamps.

Leading manager of MIRAX
GROUP’sKutuzovskyRivieradevel-
opment Igor Romanov conducted
the construction process compe-
tently, without any damage, that
might influence further improve-
ment, preserving forest plantations
on the site’s territory. Knowledge
and dozen years of experience of
complex water-engineering con-
structions implementation (such
as spurt complex at the Manezh
Square, light-dynamic fountain
the Abduction of Europe at the
Kiev Railway Station square, the
light'n’music fountain in Tsaritsyno
park and others) allowed the proj-
ect leader Aleksey Kholinov, the
deputy General Manager of Adline
company, to organize works on
territory improvement effectively,
coordinating the operations of
builders, technologists, illumina-
tors, greenery planters and man-
age the function of general con-
tractor quite successfully.

Complexity for the topographi-
cal designers was in integrating
three types of landform: the natu-
ral slope of hill, the artificial ledged
section with the creek running
across it, and the flat stylobate
section, where the building cuts
into the natural relief. Trees were
softly blended into the bends of
the creek, but in some places the
banks required breast walling. So,
the Adline specialists decided to
apply dry masonry of natural stone
to prevent damage to trees, that
might be caused by concreting of
the banks. Relief required applica-
tion of rockery. Since the eastern
style, which assumes contem-
plation of the beauties of nature,
became one of the methods of site
development, in the most complex
spot a large rock-garden was laid

out. To harmonize the creek with
the rockery two brooks were laid
between them. And entire com-
position became picturesque and
consistent.

Thelawn becamethe centre ofthe
park zone. We had to persuade the
client that nothing but free space
emphasizes variety and density of
green planting and inspires some
singular rhythm, and becomes
the necessary counterpoint, from
which there are wonderful views in
any direction. Natural forest adjoins
the territory of complex. In order to
even the boundary greenery plant-
ers continued it by planting maples,
birches, rowans, spruces and lime
trees.

Another task was to protect
the preserved pine trees, which
can’t stand soil compaction. Some
unpretentious bushes were added
to them: hawthorns, sweetbriers,
barberries, privets etc. Near the
waterfall rapidly-growing young
Manchurian nut trees were plant-
ed. Their branches overhanging
the waterfall reminds the smooth
lines of its own.

Greenery planters cared also to
arrange the Japanese garden the
way that its aromas and colours
would cheer up the inhabitants. The
idea of Japanese cherry tree blos-
soming in the Land of Rising Sun, the
concept of efflorescent garden was
embodied in planting of decorative
apple trees, pears and bird-cher-
ry, whose white-pink foam, would
arouse festive mood in spring.

Four high-rise towers with high
wind-resistance became a kind
of aerodynamic lenses. In order
to dampen wind currents from
outside fir trees, larches, lindens
and maples were planted rather
densely. According to the creative
concept implemented under direc-
tion of Elena Dubnova the terri-
tory of complex was planted with
70 additional trees. The problem
was solved.

The area of flower gardens is 280
sq. m. The bright glamour tulips
are planted beside each of four
houses. Flowers become more
unpretentious with deepening into
the garden, gradually acquiring
soft natural colour range.

information provided by Adline company

To make space merrier nine-
bark, cotoneaster, acacia, black-
thorns, maples, Alpine currants,
lush hydrangeas were also plant-
ed. Leaves of different colours
and shapes create the game of
nuances and add the landscape
some way motley variety.

Paving with different materials
became another stylistic method.
Paths in the grass are paved by
natural schist. On the island with
the Japanese garden paths are
covered with granite crumb instead
of concrete, which may hurt the
plants. The merry pebble mosaic
of the creek’s natural bed changes
by the regular texture of granite
plates of stylobate. Paving of stylo-
bate zone is executed in rigid geo-
metric ornament. Boris Bandrimer
professionally selected granite
texture and colour range maxi-
mally in line with design solution.
Well-coordinated work of adher-
ents - the architects Alexander
Sizentsev, Elena Rogovaya,
Aleksey Chernov, designer
Constantin Slemzin, design engi-
neers Alexander Kharikhin, Sofiya
Muslaeva, Tatiana Smorchkova,
Dmitriy Shepelev, executive man-
ager Dmitriy Nyinik and other crew
members, - is reflected in the per-
formance. Customer was cordially
content. And even exacting techni-
cal supervision service of MIRAX
GROUP, inspecting the way the
problems were being solved, com-
plex knots were being untied, in
order to make the best decisions,
imbued their minds with con-
fidence in Adline, after they had
realized how much was important
the professionalism in the land-
scape architecture and design.

Toinvent and to sketch the design
in outline, is just the joy of creation.
But to consummate it success-
fully is hard and challenging work,
associated with psychological
stresses, sleepless nights, doubts
and fatigue. But satisfaction and
pride for the result you obtain is the
greater if you pass this way ab ovo
ad mala. The crew of Adline com-
pany professionals have completed
the implementation of Kutuzovsky
Riviera design and are ready for
new achievements.
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Ismart buildings

Buildings Grow Smarter

Life of XXlst century man is stuffed with lots of technical devices, to use which
seemed impossible up until a few years ago. Houses become more complex too,
communication systems literally pierce and entwine the entire building from top
to bottom. As a result come “intellectual elevators”, “invisible” security systems,
means for tracking of resources transfer, automatic transport systems and more
other.

Not only word combination
“smart house” becomes custom-
ary, increasingly appear the proj-
ects of “smart cities”.

Advantages of “smart house”
technologies for high-rise build-
ings

Practice proves that these
advantages are distinguished by
functional superiority and cost effi-
ciency. The cost efficiency gives
advantage first of all to design-
er/ owner/ maintenance service
of building, whereas functional
improvement is generally utilized
by tenants/ leaseholders. If the
improvement of comfort, safety,
flexibility and reliability can be
achieved with simultaneous cost
reduction and efficiency increas-
ing resulted in return on invest-
ment growing, then only few could
pass arguments against develop-
ment and implementation of such
technologies.

Advantages of integral manage-
ment system usage

Among them:

+ twenty-four hour automatic
management of the assigned life-
support parameters in premises

+ possibility of determining the
state of systems from the dis-
patcher’s work site

+ shortening the latent time in
case of emergency to prevent it or
reduce damage

+ saving of electricity, thermal
energy and water

+ prolonging durability of engi-
neering equipment, averting emer-
gencies

+ automatic warning about need
for maintenance of certain ele-
ments of systems

+ access to reports for the analy-
sis of emergencies

+ availability of management
system reduces risk sums.

Arrangement of comfortable
working conditions considerably
increases labour productivity.
Protection from the emergencies
and the natural calamities reduces
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the damage induced by them, opti-
mization and coordination of engi-
neering systems operation bring
considerable savings of resources
either material and energetic or
labour.

Increasing of number and com-
plexity of engineering systems
inevitably entails necessity to use
united (integrated) automated
management systems of engi-
neering infrastructure of building,
which optimize the functioning of
all systems depending on season,
period of day etc. Furthermore,
they give the possibility of constant
inspection of engineering systems
technical condition, which ensures
high trouble-free operation per-
formance.

Failure of any of engineering sys-
tems may cause significant mate-
rial damage, let alone health and
life hazards.

Information system cutoff can
involve the irreversible business
consequences and its prolonged
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failure may lead even to fatal mal-
functions.

How long can exist an enterprise
if information system performs
“full stop” mode

According to data of Gerling
Insurance the period of existence
without information system:

« for insurance companies - 5.5

days

+ for industrial companies - 5
days

« for trade/distribution compa-
nies - 2.5 days,

« for banks - 2 days,

+ for continuous production
industrial companies - from 12 to
24 hours.

The USA and Western Europe
practice proves that 50% increase
of construction expenditures for
equipping the building with auto-
mated control system reduces
payback period up to two-four
years of operation. Cost of opera-
tion and maintenance of nonauto-
mated building during its life span

(20-30 years) is 2.5 times more
than in that automated. Thus, the
overall cost of ownership of auto-
mated building is more than 1.5
times as less.

Savings with implementation of
automation system elements:

+ climate control - 8-12%

+ illumination and power supply
control -3-5%

* monitoring service - 3.5 times
U

* insurance premiums reduction

+ overall maintenance savings
-20-30%

IT and engineering systems
convergence is opening new pros-
pects

+ Additional source of revenue

+ Reduction of operational
expenditures throughout building’s
life cycle

+ Increase of reliability, safety
and protection

+ Creation of more productive
work sites.

Creation of new sources of rev-
enue (with gross profit retention)

o New business models and
structure of services increase the
competitiveness of real estate and
give the opportunity to stand out
against market background

0 Acquisition of income from
offered or controlled services - IP
telephony, Internet access, wire-
less access, video surveillance,
advertisement etc.

0 Support in recruitment and
retention of (payable) leasehold-
ers, including the premium class
satisfaction of their needs and
reduction of clients run-off

0 Reduction of operating expen-
ditures, improvement of building
systems management, effective
structuring of centralized manage-
ment proposals’ portfolio

o Telecom operators increase
user capacity without expensive
capital investments, which pro-
vides development of network,
new services and technologies

Leaseholders also gain, since:

o0 operational expenses are
reduced

0 productivity of work sites
increases

o with more flexibility some addi-
tional opportunities appear

o interaction between leasehold-
er and owner of building becomes
more prompt.

CAPEX REDUCTION

+ Reduction of construction cost
(one network, but not multiple;
smaller volume of cable installa-
tion; absence of false floors, wire-
less devices)

+ Simpler and more rapid con-
figuring of BMS/BAS system using
plug’'n ‘play principle

+ Reduction of period of putting
the building into operation.

Reduction of operational expen-
ditures throughout building's life
cycle:

Reduction of consumption of:

o electric power - up to 30%

o heat - up to 40%

o water - up to 50%

0 gas - up to 15%.

0 Management (including
remote control), maintenance and
monitoring of internal systems is
substantially improved

+ Monitoring and prognostica-
tion of power consumption

+ Intellectual control of heat-
ing, illumination, air conditioning
decreases expenditures for these
functions

+ Improved management and
monitoring of resources utilization

+ Increasing labour productiv-
ity of personnel (simplification of
maintenance, usage of technical
equipment, safety)

+ Supporting centralized man-
agement of distributed services
set (technical equipment and safe-
ty management centre)

+ Automated scheduling, bill-
ing, enquiry service - integration
with such application systems as
finance, staff and administration
management

Experts note that one of the
problems of domestic market of
“smart building” solutions devel-
opment is customers’ opinion,
that ROI of these projects is rath-
er low. Let alone that estimated
(within three years) payback peri-
od matters - any sober-minded
person understands, thatin com-
parison with building’s life span
this is quite a short term. But the
issue is that there’s no immedi-

Information provided by Cisco

ate payback. The explanation is
rather simple: it takes time to
adapt the building for needs of
future users. Anyone, who had
an experience of moving to a new
apartment or office, knows that
it takes several months to feel at
home completely. Implementation
of already developed “smart
building” design would require
approximately the same term to
take final shape, whereas the
period of the significant amend-
ment of its configuration may
take a year or so.

Year is a term, which is not
approximate, but quite specific,
because this period encompass-
es the complete cycle of sea-
sonal business variations; it cov-
ers all holidays, leaves, all peri-
ods of preventive maintenance
and repair of public utilities and
amenities. In the course of year,
thus, the owner accumulates the
overall statistics necessary for
building operation analysis, on
basis of which he can draw the
last generalizing conclusions and
affirm the base (in terms of sys-
tem adjustment) configuration of
“smart building”. Certainly, “smart
building” will begin to pay for itself
(in the sense of real reduction in
the expenditures) earlier than the
first year will elapse, since many
measures bring fruition before the
final optimization of all process-
es is done. However, customers
may be ready to wait for recovery
of investments, but in this case
they nevertheless want to visual-
ize the results in terms of “smart
building’s” reaction to the spe-
cific events or an explicit increase
of comfort. To bring closer the
moment when system is brought
to its final shape would be possi-
ble by means of competent plan-
ning of “intellectual building” con-
figuration previously, even before
it is completed. In many respects
this task is to be solved by client
himself, since he but nobody else
will be managing such a building.

Construction of building is
accompanied by large scale mea-
sures aimed at designing not just
buildings, but also the whole cit-
ies. W

Fig. Interested parties and struc-
ture of development and opera-
tion of “smart building” solutions
Fig. Expenditures throughout
building’s life cycle

Fig. Distribution of expenditures
and profit earning throughout
building’s life cycle
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Imonitoring

Principles of Monitoring

System Structuring

In present-day construction practices the term “monitoring” is used in different
meanings. For example, it means periodical or even single inspection of facility.
This approach is probably applicable to standard mass construction objects which
are not characterized by technological novelty. At the same time, in our opinion,
this approach is absolutely insufficient regarding high-rise buildings and facilities
damaged so that it impacts their structural and operational integrity.

\,-‘1\
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It is possible to formulate some
general principles of monitoring
system structuring the most impor-
tant of them are these:

- continuity of observation pro-
cess

- reliability of monitoring system

- credibility of monitoring data

- effectiveness of monitoring sys-
tem

Let us examine the itemized prin-
ciples in detail.

CONTINUITY PRINCIPLE

Accomplishment of this prin-
ciple presumes such organization
of monitoring system to checkup
high-rise buildings and facilities
which could register object state
information as frequently as char-
acteristic period of events which
impact the object or its capability
to resist impacts lasts.

In practice, consistent follow-
ing continuity principle presumes
structuring of monitoring systems
so that it provides minimum gaps
between getting information pieces
on object state in set economic
restrictions. It is bound with neces-
sity to adhere the next principle,
notably, reliability principle.

RELIABILITY PRINCIPLE
Undoubtedly, reliability of instal-
lation is an requisite condition of
operation of monitoring system
which tracks high-rise buildings or
facilities technical state. It is also
a matter of paramount importance
that monitoring system should be
reliable determining impact and
impact resistance parameters with

Text by Elena Korol, Vice-chancellor of Moscow State Building University (MSBU); Aleksei
Rubtsov, Professor of MSBU, Igor Kuhta, Senior staff scientist of MSBU, Nikolay Chetverik,
Deputy chief of Legal and Methodology Coordination Department of State Building Inspection
Administration of Russian Technical Inspection

regard to their stochastic nature.
This concern is extremely important
for selection of temporal and ampli-
tude characteristics of monitoring
system components, such as time
resolution, degree of discretization,
dynamic range etc. The monitoring
system must be structured so, that
it could provide required probability
of detection of significant process-
es all over object.

CREDIBILITY PRINCIPLE

There is a good few of indirect
methods which are applied in moni-
toring system structuring, including
methods of stressedly-deformed
condition determining. Therefore
the results of measurement are
affected by great number of fac-
tors which are hard to be consid-
ered, and thus reduce credibility of
resulting. In this connection, pro-
ceeding measurement it seems to
be urgent to apply measurement
methodology that uses different
physical principles in a course of
comparing and analyzing measure-
ment data. Determining the value of
the same parameter by two or more
alternative methods increases very
much measurement credibility and
performance of monitoring system
in whole.

EFFECTIVENESS PRINCIPLE
Under effectiveness of moni-
toring system we imply system’s
capability to register, transform,
analyze and summarize data that
leads to accomplishing of set goals
and solving of assigned tasks.
Economic issue is an important
aspect of effectiveness principle.
For example, measuring
stressedly-deformed condition
variations by registering elonga-
tions of concrete structures costs
substantially reduce if the base
of relative deformation sensor is
extended. To achieve similar cred-
ibility rate with short-base sen-
sors it is necessary to use many
devices and apply mathematical
procedures of averaging. These
problems also occur in a course
of designing of other monitoring
subsystems.
The goal of monitoring of tech-
nical state of high-rise buildings

is prevention of probable nega-
tive situations which could lead
to socio-economic damage and
human casualties by awareness of
initiation of such situations.

To accomplish this goal it is nec-
essary to solve the following prob-
lems:

1. Detection of time and place of
initiation and development of nega-
tive processes which may lead to
contingency.

2. Analysis of probable temporal
progress of situation.

3. Elaboration of managerial
decisions; generation and injection
of failure prediction signals

4. Acquiring new knowledge
about object’s peculiarities, factors
which impact the rate of develop-
ment of destructive processes etc.

To solve these problems it is
important to develop an adequate
mathematical model which param-
eters must be standardized in line
with current monitoring data.

Analysis of design philosophy of
high-rise constructions makes it
possible to formulate the following
proposals on organization of moni-
toring system:

1. Control of integrity and detec-
tion of defects in foundation plate,
ceiling panels and slabs of stylo-
bate portion of building.

Methods of monitoring:

- acoustic, by sensors installed
inside the body of slab

- fibre-optical, by reflectometry
via fibre-optical light conductors
installed inside the body of slab
near its surface

2. Vertical deformation and bend
detection of foundation plate which
discloses irregularity of settlement
of structure.

Methods of monitoring:

- geodetic leveling

- hydro-static leveling, installa-
tion of inclinometers

3. Relative deformation (tension)
measurement of primary elements
of construction listed on basis of
numerical simulation and expert
opinion juxtaposed with reinforce-
ment maps. Most probably sensors
are to be installed into: slabs of
stylobate portion, bearing and sup-
porting structures of carcass and
its bays and consoles.

Methods of monitoring:

- independent tensometric sys-
tems on basis of Bragg’s fibre-opti-
cal sensors, string or electrome-
chanical sensors and also acoustic
methods (including acoustic emis-
sion)

4. Registration of displacement
of structural elements.

Methods of monitoring:

- measurement is proceeded by
set of robotized tachymeters

- digital photogrammetry

- laser scanning

5. Structural elements amplitude
frequency characteristic observa-
tion.

Methods of monitoring:

- Installation of triaxial accel-
erometers in controlled zones of
construction, installation of seis-
mometers

6. Climatic observation, includ-
ing temperature and humidity, wind
and snow loads.

Methods of monitoring:

- Methods and means of climatic
control

7. Situational monitoring of
parameters which are determined
on basis of developing of sce-
narios of adverse effects or events
in probable aggregate.

Methods of monitoring:

- all methods mentioned above
are to be applied in zones of con-
struction which are determined
by scenarios and interdisciplinary
expert opinion

These are monitoring subsys-
tems serving to track integral
indexes of condition of separate
structural elements and con-
struction in whole. On basis of
integral indexes it is possible to
make appropriate managerial
decisions: professional call for
instrumental tracking of certain
structural elements, engineer-
ing change proposals for design
solutions if object is under con-
struction, limitation of operating
conditions, personnel evacuation,
prohibition on operations in cer-
tain zones etc.

The urgency of monitoring sys-
tem development and implementa-
tion is conditioned by substantial
variability of climatic and operat-
ing load. Cyclic variations of load

impacting structural elements of
construction lead to accumulation
of defects and further destruc-
tion. This phenomenon is well
researched in mechanical engi-
neering under term “high-cycle
and low-cycle fatigue in a course of
intermittent load”.

This processes evoke mul-
tiple failures which occur even if
there’s no any significant stress.
Permanent observation of load
variation characteristics enable a
conclusion on defect accumulation
rate and thus it is possible to deter-
mine residual life of construction
and its reliability.

Considering that high-rise build-
ing requires high degree of respon-
sibility (probability of material dam-
age and human casualties if failure
or destruction of building occurs) it
is necessary to implement several
independent monitoring systems, i.
e. complex multiloop system.

Designing and implementation
of monitoring system consist of
some subsequent stages. At first
stage the concept of monitoring
system is to be developed. Next
stage encompasses working at
such matters as determining of
instruments installation zones,
assortment and number of instru-
ments and sensors, telecom rout-
ing, determining places of instal-
lation of means and systems of
gathering data and its analysis.
At third stage (execution plan) the
jobs to be done are: workup of
junction between sensors or fixed
instrument and structural ele-
ments, designing of communica-
tion systems, integrating standard
means of signal processing into
certain unique monitoring system,
software adjustment, develop-
ing managerial decision-making
behaviour.

It’s worth mentioning that instal-
lation of sensors of monitoring sys-
tem must be done at early stages
of construction in a course of build-
ing erection. It is a requirement of
utmost importance because it is
the way to get data on “zero load”
of construction and to track param-
eteric variation at any stage of con-
struction considering its adequacy
to estimated values. m
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The Smart Units

The number of units, equipped with automation and dispatching system, grows
each year in Russia. This index is especially high in commercial real estate seg-
ment. It holds about 80% of management systems sales. The demand for units,
equipped with such systems, increases approximately 20% a year.

The business complex
Federation, the most large-scale
“smart” design in the capital,
deserves special attention. It is
merely stuffed with technical engi-
neering means and configuration
of engineering communications is
unique too. General Manager of
Uniservice PLC Alexander Drynkov
tellsusaboutthe features ofthe East
Tower automation system, which is
already installed and equipped by
Johnson Controls: “We’ve applied
an interesting solution - the entire
building divided into several vertical
tiers (15 floors each one), each of
them equipped with security sys-
tem, IT etc. They are quite indepen-
dent, but at the same time in each
tier they are connected by means
of gateways. Information transmis-
sion is ensured inside each tier,

thus we achieve segmentation of
building. Each tier is able to work
autonomously. This increases reli-
ability”.

Another interesting solution,
applied with regard to specific
character of building, consists in
placement of pumps for sprinkler
fire extinguishing system. “If fire
occurs at 93th floor, sprinkler is
activated, pumps start water feed-
ing. None of pumps installed at 5th
floor are able to rise water up to
such a height. Therefore building
is divided into the zones equipped
with pumps. When sprinkler goes
off, the system of automation acti-
vates pumps in chain, i.e., the low-
est pump turns on, then that on
following level and so forth, ensur-
ing appropriate water pressure on
certain floor. This is the peculiar-
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ity of high-rise buildings - it is not
enough just to turn on the pump,
but to activate it the “smart” way.
As to essential advantages,
obtained by the client with automa-
tion, first of all, it is the possibility
of system development, updating,
openness to changes and growth.
The Gazoil Plaza business cen-
tre on the southwest of Moscow is
among other noteworthy “smart”
unitsinthe capital. There wasimple-
mented an integrated automation
system, which provides central-
ized interconnected management
of all the life-support systems of
building, such as ventilation, air
conditioning, climate control, cool-
ing, water and heat supply. “This
system is used successfully world-
wide and it makes it possible to
decrease expenditures for main-

tenance, power supply, and also
to reduce contingency hazards”
- says Roman Vroblevsky, Director
of Automated Control Systems
Department, Johnson Controls.
“In Russia this trend is gradually
approaching to global, as domes-
tic prices of energy carriers grow,
whilst integrated automation sys-
tem considerably decreases main-
tenance expenditures”. Studies
prove that throughout building’s life
cycle with automation it is possible
to save 50% of overall costs. “If
systems are automated effectively,
the cost of energy input and, cor-
respondingly, building operational
costs considerably decrease. As
to business centres, it is easy to
calculate power expenditures for
each premise and to draw up the
assumed estimate of expendi-

tures. Furthermore, it is possible
to forecast expenditures for some
scheduled repair works, as soon
as the system reports itself that the
equipment had been working for
some certain hours and it required
preventive maintenance, which
prevents solid and expensive repair
works”.

Among the latest most inter-
esting technical solutions used
in Gazoil Plaza business centre is
web-control, which allows to man-
age the building without special-
ized computer. Now market moves
in this direction. This looks as fol-
lows: dispatcher enters the system
(with login and password) from any
computer, on screen of which is
reflected the entire engineering
stuff of building. “This technology
was invented several years ago,
today it has already been devel-
oped to such an extent, that it's
possible to use it anywhere”, com-
ments on Roman Vroblevsky.

“Concerning residential “smart
buildings”, the classy complex
Copernicus is of special interest,
- Technical Director of InternetDom
company Victor Gutman observes
the innovations. - In this unit the
cutting edge systems of automation
are used, as a result tenants have
got a lot of services, which increase
comfort and safety. The possibil-
ity to leave apartment for any peri-
od, knowing that it will be under
thorough control without need for
regular visiting by personnel is valu-
able the most. Furthermore, the
inhabitants of “Copernicus” com-
plex have remote access through
the Internet to their apartments’
systems, including alarm notifi-
cations. This portal is accessible
through the Internet and from the
internal computer network of build-
ing. Portal is used for logging the
apartments’ personal pages, which
completely correspond the control
panels established inside the apart-
ments. Thus, tenants can obtain
information about their apartment
from anywhere worldwide, includ-
ing control systems of engineering
equipment, safety, video surveil-
lance.”

The building of the control cen-
tre of the Moscow Power System

of Integrated Power Systems of
Russia (IPS) is also interesting from
the point of view of automation.
The task for specialists of CROC
company was to integrate multiple
engineering systems into a single
complex in terms of power sup-
ply limitations in the reconstructed
building. As a result building’s 36
engineering and information sys-
tems are integrated, the up-to-date
equipment is installed: the video
screen of 10x4.8 m in size with 28
videocubes, which displays in real
time mode the state and opera-
tional parameters of 555 objects
in operational zone of the Moscow
Regional Dispatching Centre (RDC)
and 897 transmission facilities of
different voltage classes from 110
to 750 kV.

“Transfer of operational super-
visory control into the new centre
made it possible to increase sig-
nificantly its reliability in the opera-
tional zone of Moscow branch of
IPS PLC, that is especially urgent
during autumn-winter season.
As a rule, this particular season
is characterized by sharp increase
of energy consumption in Moscow
city and Moscow region”, noted
Alexander Shirokov, the Head of
Smart Buildings Department of
CROC company. CROC company
designed the entire complex of
building’s engineering systems
according construction standards
in force, FOCT and CIN “Standard
Design Solutions and Technical
Requirements for preparation of
detailed construction designs of
buildings for positioning of IPS
Moscow branch control centres”.
The unit was put into operation in
18 months after the contract had
been signed.

Another interesting unit
is “Elokhovsky Passage” in
Baumansky district. The engineer
of TAS company, Roman Seryogin
says: “The unit consists of four
buildings. Here are established
two independent control rooms
- the first one in the commercial
complex, and the second - in the
theater. This provides the possi-
bility to manage the systems of
influx-and-extract ventilation in
automatic mode or manually from

the dispatching terminal, to moni-
tor the state of system as a whole
and all its components separately
(including elevators and escala-
tors), to adjust the climate param-
eters, to control the illumination of
public zones according to timeline
and from the dispatching terminal,
and also it is possible to register
power, heat, cold and hot water
consumption”.

The regions do not lag behind
Moscow in automation of buildings.
The automated sport and retail
facilities are actively put into opera-
tion. Practice proves that nonauto-
mated buildings assigned for retail
trade require high maintenance
expenditures, which are incurred
to leaseholder. As a result lease-
holders look for offers with better
maintenance conditions. And this is
another reason, to take advantage
of installation of integrated auto-
mation system.

Shopping complex Magnet is
automated in Kamyshin, Volgograd
Region. Implementation of its
engineering system management
solution for the entire unit encom-
passes heat supply, power supply,
monitoring of substation and fire
valves. It provides the client with
essential maintenance savings,
possibility of monitoring, repair
and maintenance expenditures
forecasting, increased investment
appeal for leaseholders. The first
in the region conceptual fashion

shopping centre A'STORE PLAZA
corresponding to European stan-
dards of construction and mainte-
nance was built in Rostov-on-Don.
A whole series of design, architec-
tural and technological innovations
are embodied in this design. For
the first time in the region such a
unit was supplied with integrated
complex of safety means, auto-
matic dispatching and life-support
systems and now it is proud to be
called “smart building”.

Fully automated by Johnson
Controls specialists sport complex
UFA-ARENA in Ufa is also worth
mentioning. It is equipped with
sensors considering the number
of people inside, which operate
upon the principle of increasing
of carbon dioxide saturation in
the air. The general peculiarity of
sport objects operation that they
are used very unevenly because of
competitions seasonality. And the
mission of automation systems is
to optimize operational expendi-
tures with regard to such a “cyclic”
mode.

The most interesting “smart
building” designs, as well as the
entire spectrum of building auto-
mation equipment and services
will be represented at the HI-TECH
BUILDING & House exhibition
(www.hitechbuilding.ru), which is
to be held in Moscow Crocus Expo
Centre on October 30 - November
1, 2008.
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Prospects of Normative Documentation for
Cladding Systems of High-rise Structures

High-rise construction is increasingly developing now in big cities. This occurs due to the
trend to concentrate business and population in cities, that leads to shortage of vacant
areas in the city centres and consequently high prices of each of them. However, the
high-rise construction isn’t deployed promptly enough. Among the origins of this prob-
lem the most important are these: there are no definite federal technical regulations for
designing and construction of high-rise complexes and there is no enough developing
experience. The lack of technological normative code is still a problem without solution.

High-rise buildings are the
unique structures and they should
be used not less than a century.
Special attention ought to be paid
to frame filling that protects the
building from the outside and its
actual service.

SPECIAL TECHNICAL CONDI-
TIONS

Each of high-rise structures is
unique, it has its individual singu-
larity and technical features, that’s
why it needs individual designing
approach.

The existing building code sug-
gest norms only for up to 25-sto-
rey buildings (75m) and 16-storey
public buildings (50m). That’s why
every high-rise design requires
some special technical conditions
for each particular structure, in
which along with common regu-
lations, such features as layout
design, technological solutions,
engineering system, fire and com-
plex security are considered. These
technical conditions are developed
by expert organizations together
with general designer, endorsed
in accordance with the established
procedure (federal level included)
and finally approved by building
owner. It's impossible to develop
any universal regulations for each
type of high-rise buildings, the
approach must be individual.

To provide reliability of design
solutions, engineering survey
and appropriate civil and erection
works the Moscow Committee
of State Design Expertise
and Pricing in Construction
Industry (MosGosExpertiza),
MosGosStroyNadzor (Moscow

State Building Inspection) and
Moscow State Establishment
called City Coordinational Scientific
Expert Centre ENLAKOM with the
assistance of Central Research and
Design Institute of Residential and
Public Buildings, PLC developed the
Provision on Technical Conditions
for Designing and Construction of
Unique, High-rise and Experimental
Objects of Capital Construction
in Moscow. This Provision is
approved by the head of Moscow
Architectural Policy, Development
and Reconstruction Department V.
I. Resin and enforced.

EXPERTISE AND INSPECTION
Design and construction of high-
rise buildings are the complex
architectural and engineering tasks
purposed on providing security and
comfort of accommodation there.
In this connection all high-rise
designs pass the State Non-depart-
mental Expertise and the process
of construction is proceeded under
special supervision of the Moscow
GosArchNadzor Inspection. Each
object is being under continuous
field and engineering supervision,
scientific-technical tracking involving
the leading research organizations,
and the building erection cycle is
being monitored including checkup
of physical and mechanical proper-
ties of constructional materials.
Here, we’d like to focus on rear
ventilated cladding systems. The
regulations suggest that facades
secure operation limits must be not
less than 50 years (before the first
building overhaul). Therefore, the
rear ventilated cladding systems for
unique and high-rise objects must
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be selected accurately to the utmost.
The only specially developed ver-
sions of ventilated facade systems
meet the design and construction
requirements for such objects.

To be sure that the quality of the
chosen system is good enough it's
important to cooperate with indus-
try leaders, who proved their reli-
ability during a long-term facade
market operations (4).

The level of responsibilityincreas-
es the higher the building is.

The Provision On Technical
Assessment of Work Paper
Concerning Facade Arrangement is
approved to check the work paper
and assess its adequacy to norms
and regulations (special techni-
cal conditions, standards etc.) to
be followed while designing and
maintenance of facade systems of
unique, high-rise and other experi-
mental objects of capital construc-
tion. This normative document has
been developed in pursuance of
the Moscow Government Directive,
November 03, 2003 Ne 2009-PI
On Improving Design Solutions
Concerning Facade Structures.
This document also regulates
ENLAKOM activity while technical
assessing the facade work paper.

The document database for
unique high-rise and other experi-
mental objects comprises calcula-
tions, expert opinions, certificates,
blueprints, necessary researches
with conclusions is unique itself
and can be applied to just a single
particular design.

All the paperwork and reporting
documents are the matters of scru-
pulous attention of regulating and
supervisory bodies.

Certificates of conformity and
other necessary design documents
dealing with rear ventilated clad-
ding systems for high-rise con-
struction

Certificate of conformity and
conformity assessment is a part of
documentation complex required
to confirm the possibility of mount-
ing one or another facade system
while erecting a high-rise structure.
Certificate of conformity is issued
regardless of any particular design,
and therefore it comprises just gen-
eral data on system and materials
to be used in facade mounting.

As it's been stated before, each
high-rise stricture is unique and
impossible to be unified, that's why
there’s no any single universal cer-
tificate of conformity for all high-rise
buildings - it's nonsense. Every
design for such a building requires
strength calculations, based on the
height and architecture of particu-
lar building considering loads (wind
loads included) which can be deter-
mined only by experiment; heat engi-
neering calculations (considering
heat conducting calculations); seis-
mic resistance research; rust endur-
ance; and fire safety in application to
each particular design. The wrong
choice of facade system may lead to
its premature fail which becomes the
matter of legal responsibility of gen-
eral designer and building owner.

Technical evaluation of facade
system selection.

GENERAL REQUIREMENTS

1. Rear ventilated cladding sys-
tems

1.1 Complex technical conditions
which include a section with facade

systems requirements concerning
durability, reliability and security
in a course of building, guarantee
period and useful life of facade sys-
tems (not less than 50 years).

1.2 Technical acceptability
appraisal, certificate of conformi-
ty, corporate standard, high-rise
building (up to 75m) facade system
technical conditions.

1.3 Additional calculations and
consequent expert opinion on pos-
sibility of particular facade system
application in buildings of over 75m
in height.

1.3.1 Opinion letter on facade
system rust endurance (not less
than 50 years).

1.3.2 Static and wind load calcu-
lation considering turbulent com-
ponent and results of wind tunnel
blow-off of breadboard model or
mathematic simulation.

1.3.3 Heat engineering calcula-
tion (heat transmission resistance,
humidity conditions considering
probability of condensate dripping
on siding or thermoinsulation, and
heat engineering calculation for
facade system junctions with trans-
parent structural elements).

1.3.4 Wall dowels bearing capac-
ity requirements.

1.3.5 Opinion letter of the Russian
FederationEmergencyManagement
Ministry Fire Inspection on fire resis-
tance of facade structures provided
in design and work paper (expert
opinion on technical conditions).

2. System vendor warranty pack-
age (not less than 10 years and)
and 50 years of useful life warranty
(before the first building overhaul).

Thus, to confirm the possibil-
ity of application of one or another
facade system it is necessary to
have a certificate of conformity
(under 75m) and take a complex
of measures to fulfil the require-
ments of MosGosStroyNadzor and
provisions On Special Technical
Conditions and On Technical
Assessment of Work Paper
Concerning Facade Arrangement.

The provision On Technical
Assessment of Work Paper
Concerning Facade Arrangement

7.1 List of document required for
arranging of rear ventilated clad-
ding systems

Text by Adrian Kalinin,

+ Special technical conditions for
high-rise and unique buildings

+ Passport “Colour Solution,
Materials and Technology Applied
in a Course of Construction”

+ Certificate of system’s con-
formity (attachment of technical
evaluation and technical solution
portfolio required) adhibited by
applicant (vendor of system) or
other documents confirming that
the system is adequate to the con-
struction requirements (Corporate
manufacturing and application
standard (technical conditions).

+ Facade blueprints, glazing
included

« All floor plans with facade con-
tour depicted

+ Facade blueprints with setup
sheets of corbel and rail runner
mounting in axial connection as
well as those of thermal insulation
and siding.

+ Cross-section of facade archi-
tectural elements (bossages, can-
opies, mirrors etc.)

- Static calculations and wind
load calculations for building’s car-
cass with reliability design index for
wall dowel grab test.

+ Complex heat engineering cal-
culation (Power Efficiency section),
thermal and humidity consider-
ations included.

+ Moscow State Expertise opin-
ion letter concerning the part of
design which is subject of approval,
section

Fire Precaution Measures includ-
ed

+ Rear ventilated cladding sys-
tems assessment considering
building’s height and functionality
in terms of fire hazard according to
FOCT 31251-2003 “Building struc-
tures. Methodology of fire hazard
assessment. Exposed walls from the
outside”, FOCT 21-01-97 “Buildings
and facilities fire safety”.

+ Facade system’s mounting
units with corrosion protection type
indications concerning elements of
different systems.

+ Spec of materials, parts and
components (types, brands, num-
ber are to be indicated) used in
facade system mounting

+ Work production plan (opera-
tional flowcharts with measures of

initial and operational inspection
included)

+ List of regular and additional
recommended documents linked
with facade design

8.2 REAR VENTILATED
CLADDING SYSTEMS

technical requirements

Technical acceptability

appraisal, certificate of conformi-
ty, corporate standard, high-rise
building (up to 75m) facade system
technical conditions.

+ Additional calculations and
consequent expert opinion of pos-
sibility of particular facade system
application in buildings of over 75m
in height.

+ Opiniononrustendurance (more
than 50 years), system components
and antirust lacquer coating.

« Static and wind load calculation
considering turbulent component
and results of wind tunnel blow-off
of breadboard model or mathemat-
ic simulation.

+ Heat engineering calculation
(heat transmission resistance,
humidity conditions considering
probability of condensate dripping
on siding or thermoinsulation, and
heat engineering calculation for
facade system junctions with trans-
parent structural elements).

- Wall dowels bearing capacity
requirements.

+ Rear ventilated cladding system
assessment considering building’s
height and functionality in terms
of fire hazard according to FOCT
31251-2003 “Building structures.
Methodology of fire hazard assess-
ment. Exposed walls from the out-
side”, TOCT 21-01-97 “Fire safety
of buildings and facilities” (firing test
protocols, expert opinions, techni-
cal conditions of developing fire
safety measures).

ENLAKOM Centre, chief engineering manager

+ Complex technical conditions
which include a section with facade
systems requirements concerning
durability, reliability and security
in a course of building, guarantee
period and useful life of facade sys-
tems (not less than 50 years).

+ Contract between developer
and maintaining organization con-
firming guarantee period and use-
ful life of facade systems of not less
than 50 years of useful life warranty
(before the first building overhaul)

+ Energetic passport of building
or facility with attached results of
field tests and true air-to-air heat-
transmission coefficient which must
correspond with regular standards,
conclusions and recommendations
of test institutions which conducted
field testing and inspection.

Section of design monitoring in a
course of construction and mainte-
nance of object.

It is important that regulation and
methodology documents concern-
ing designing, construction and
maintenance of multifunctional
high-rise buildings and complexes
MICH 4.19-2005, MICH 1.04-
2005 (1, 2) are the innovative regu-
lations passing the approbation for
further improvement and associa-
tion with presently being developed
federal technical regulation code
and its possible further adapta-
tion to European building codes to
establish the regular standards.

Nowadays, the Moscow executive
authority take efforts to implement
new facade system technologies into
the high-rise building practices. In
future, this experience may be used
alloverthe Russian Federation. There
is a set of measures which is allows
to select and inspect the most reli-
able facade solutions to be applied
in high-rise construction even at a
designing work paper stage.

SOURCES:

1. MI'CH 4.19-2005. Temporary designing regulations of multi-
functional high-rise buildings and complex buildings in Moscow.
2. MI'CH 1.04-2005. Temporary regulations of layout designing
and developing the area around high-rise complex buildings in
and high-rise complexes in Moscow.

3. Provision On Technical Assessment of Work Paper
Concerning Facade Arrangement

4. Facade Heat Insulation Market Review — 2007
(http://www.anfas.biz/pub.html).
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Revolving Door World

In the middle of 2007, the oldest worldwide existing revolving door manu-
facturer - Boon Edam - established its branch in Russia. The company’s
policy in setting up subsidiaries is quite conservative. At small and vola-
tile markets Boon Edam is usually represented by distributors an Russia
was not the exception. Since 2000 distributors had supplied, installed and
maintained our products in Russia until the decision on independent tar-
geting the Russian market was made.

The revolving door is a unique
type of entrance systems, which
is opened and closed at the same
time; two-wing door is in some way
exceptional. Draught absence and
low expenses for building’s micro-
climate retention rise the popularity
of these doors.

Itis impossible to install wing and
sliding doors in huge supermarkets
and shopping centres where the
doors are always opened because
of permanent flow of people with
trolleys and luggage moving to and
fro. Workers are ailing a lot, bills
for heating (in winter) and cool-
ing (in summer) exceed all reason-
able values because of permanent
draughts. Well matched revolving
doors permit to decrease power
expenditures and cover instal-
lation expenses at short notice.
Unfortunately, there is a reverse
example if design drawbacks may
lead up to replacement of revolving
door by sliding one.

For office blocks another reasons
work. Itis not a secret that a spectac-
ular facade and entrance chamber
with revolving doors may increase
the rent price at 20-30% rate.

All mentioned above make
revolving doors even more popular.
The global revolving door market is
estimated at several thousand of
units per year. Boon Edam is the
pre-eminent leader, which sales
exceed those of close competitors
many times. The main competi-
tors are German and Scandinavian
vendors who propose high quality
products and maintenance. Other
local producers have just little influ-
ence on the market, because their
production volume is small, where-
as lack of considerable engineer-

ing development doesn’t ensure
any competitive advantages in the
worldwide market.

Permanentcooperationwitharchi-
tectural and design studios figures a
lot in the Boon Edam growth. New
ideas appear and new demands are
being made regularly. These allow
us to keep abreast with custom-
ers’ needs and not to impose old
designs year in year out.

People prefer to consult us,
because of our openness and
willingness towards innovations.
If the architectural project doesn’t
contradict the laws of physics and
safety requirements, our engineer-
ing team is ready to make your
dreams come true.

We couldn’t abandon classical
door design out of respect for rich
architectural heritage of Europe.
The revolving doors from solid
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wood have been made from 1903
and it is a competitive advantage
too. It’s hard to imagine that any
of our competitors has staff cabi-
netmakers!

Worldwide, there’s the only com-
pany in Germany which special-
izes in non-standard revolving door
developments; however, but small
volume of output and weak market
activity influence prices which may
suit only patriotic nationals.

Boon Edam’s formula of success
is quite simple. The bigger volumes
of production the bigger volumes
of investment engineers receive for
their prospective developments.
The more effective engineers work,
the wider range of products we
offer and there are more chances
to sell a solution, which is demand-
ed; and the better we sell, the far-
ther behind competitors are left.

Moreover, we’ve started before
anyone else!

That’s why Boon Edam increases
annual sales and strengthens its
market position. We have the larg-
est product line of revolving doors
from 1.6 to 7.4 m in diameter.
There are some unique develop-
ments (Twintour, Flowslide).

Beside the traditional markets we
face the booming growth of sales
in China and Russia. The Chinese
market is huge and its demands are
specific, therefore our manufactur-
ing capacities in China work only
for the domestic market.

Intensity of the revolving door
market development in Russia can
be compared with growth rate of
the car market. Five-six years ago it
would have been a miracle to sell a
revolving door in Russia; an annual
delivery was about two-three tens
of units, whilst this year’s sales
number about 300-350 pcs.

Maybe the most symbolic our
development is the Moscow City,
although it is rather early to report
of any success, as far as the
Russian branch Royal Boon Edam
sales started only in the end of
2007.

CUSTOMER ORIENTED
APPROACH IS HALF THE
BATTLE

Customer satisfaction is our
guarantee of remaining the global
market leader. Our solutions are
the result of the joint professional-
ism of Boon Edam and our custom-
ers. We work collaboratively from
start to finish in order to provide
the best solution for the customer’s
specific needs.

We give detailed advise on

access control, safety, entrance
capacity and energy saving, often
backed up with advanced calcula-
tions. We bring together the world-
wide knowledge and commitment
of our highly skilled, well-educated
engineering staff and the resourc-
es necessary to deliver projects in
time and on budget.

Royal Boon Edam is 1SO-9001:
2000 certified. Our quality sys-
tems meet the highest international
standards with regard to product
design, purchasing, production,
testing, documentation, delivery
and service. This guarantees top
quality products.

Our entrance systems are
designed the way to suit differ-
ent types of buildings’ facades or
to supplement them. Each kind of
products has a number of embodi-
ments. To achieve it we use a wide
range of state-of-the-art materi-
als, types of finishing and glazing
technology.

QUALITY

Our products meet the require-
ments of norms and standards
around the world, among which:

EN 12650 for powered pedes-
trian doors

ANSI A156.27 for power and
manual operated revolving pedes-
trian doors

EN 1523 for bullet-proof glass

TUV model/design testing for
vital structural components

TUV and CO48 requirements
for emergency exits and rescue
access routes

BS7036 British Standard Safety
on Powered Doors

Compliance with current
European legislation to conform
with CE regulations

Qualicoat accreditation on pow-
der coated doors

Unfortunately, Russian Federation
doesn’t have standards and build-
ing regulations for revolving doors,
however, the work on filling up this
gap in the building legislation has
already been started. This year a
non-profit association of automatic
doors vendors is going to be estab-
lished.

Access Control

Designing entrance solutions

our company had always faced the
demand for access control devic-
es, therefore we began to develop
another range of security products.
These are turnstiles.

Different types of turnstiles pro-
duced by Boon Edam are sure to
satisfy the most hard-to-please
customer. Our traditional quality,
wide range of products and won-
derful performance ensure quite
rapid development of this area.

We produce the following types
of turnstiles:

Speedlane 900 and 500 are
versatile security lanes with slid-
ing doors. These units guarantee
fast, smooth and efficient access
control in two directions. Sliding
doors open into the casings, per-
mit authorised passage and block
unauthorised entry while visible and
audible alarms draw the attention
of security or reception person-
nel. The Speedlane 900 has sev-
eral options in finishing and can be
manufactured to match or comple-
ment many surroundings, making
this security barrier appropriate for
almost any building.

The Speedlane 900 is designed
for single and multiple lane instal-
lations. Multiple lanes are cre-
ated by inserting intermediate
units, which have door wings to
both sides, reducing both cost and
space requirements. Where mul-
tiple lanes are used in busy traffic
pedestrian entrances, entry and
exit lanes can be allocated to sig-
nificantly improve traffic flow.

Depending on the authorisation
system, each lane has a capacity of
25-30 persons per minute, in one
direction. The attractive design of
the Speedlane offers an exclusive
security solution for environments
such as reception area’s in cor-
porate, governmental and financial
offices, museums or passenger
terminals.

In addition to the standard
Speedlane 900, the following ver-
sions are available:

+ Speedlane 900-H: High door
wings creating a higher level of
security.

+ Speedlane 900-L: An extended
passage with additional photocells
creating a longer detection lane,

Information provided by Royal Boon Edam

optimising the user flow (required
for the optional “normally open”
function).

+ Speedlane 900-W: A wider pas-
sage allowing access with larger
goods and luggage.

+ Combinations of the above ver-
sions

The high-capacity Swinglane 900
system combines the advantages
of a swing door wing and a long
detection lane with a high capacity
security barrier providing tailgating
prevention and great user comfort.

The Swinglane is available as a
single- or multiple-lane setup and
is compatible with most access
control systems, such as card
readers or biometric systems. With
the Swinglane a visual but invit-
ing security entrance is created for
visitors to your building.

The fully automatic Swinglane
is available with one or two fast
opening swing doors, creating a
standard passage or a wider pas-
sage to allow wheelchair or trolley
entrance. The barrier is suited for
bi-directional secured passage, in
one direction at a time. By using
fast swinging doors that can move
in both directions, user comfort
and safety is ensured.

The Swinglane is a security bar-
rier that creates a secure environ-
ment in, for example, a reception
area. A wide passage for disabled
can be installed at the end of a row
of Swinglanes with an external con-
trol panel to control this passage.
You will find Swinglanes in many
types of buildings including cor-
porate, governmental and financial
offices.

Transpalock 900 is a transpar-
ent revolving security barrier. This
glass turnstile, belongs to the
Boon Edam’s top range of Security
Barriers. This product offers a
simple yet effective method of con-
trolling an internal passage with-
out creating an obtrusive barrier.
Constructed mainly from tempered
glass and stainless steel the prod-
uct can match many surroundings.

The Transpalock 900 is a three-
wing turnstile, combined with either
a tubular stainless steel frame, or a
curved toughened glass panel and
provides a secure enclosure. The

frameless toughened glass door
wings are mounted on a central
column, which houses the drive,
control and locking mechanisms.
The Transpalock 900 allows by cir-
cular movement a fully automatic
bidirectional access control and
accommodates traffic of one per-
son at a time. A stainless steel tube
frame prevents unauthorised per-
sons from walking in from the other
direction.

Winglock 900, 500, 300, 42 are
stylish indoor security access con-
trol solutions. Constructed from a
single frameless tempered glass
door wing and a slim column, the
Winglock 900 is a very space effi-
cient barrier. The glass and stain-
less steel transparent design can
match many surroundings, without
creating an obtrusive barrier.

The Winglock 900 design match-
es the Transpalock 900 turnstile
barrier and can provide conve-
nient access for wheelchairs and
persons with large goods, lug-
gage or trolleys. In this function
the Winglock also offers a good
side-entrance for the Boon Edam
Trilocks or Speedlanes.

Twinglock 900, 300 are the but-
terfly security barriers. The advan-
tage of this is that the smaller door
wings can close more quickly than
the Winglock 900 doors. In addi-
tion several sensors which react
to people passing or standing still,
are integrated into the stainless
steel frame. This means that this
product is ideally suited to those
situations requiring extra security.
The Twinglock 900 is suitable for
passage of disabled persons and/
or persons carrying lugguage or
pushing trolleys.

The Twinglock 900 can be placed
at projects that need controlled
access like office buildings, fitness
centres, swimming pools, govern-
ment buildings, pleasure and gam-
bling facilities etc.

Trilock 900, 75, 60, 50 tripod
security barriers provide effective
means of controlling pedestrian
access and are characterised by
extremely reliable mechanism,
robust construction and stylish
design. The attractive design of the
Trilock units makes it particularly
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suitable for environments such as
reception areas in corporate, gov-
ernmental and financial offices,
museums or passenger terminals.

Users are typically authorised
by means of an access control
system such as a card reader,
although authorisation via an exter-
nal manual override, for example
at the reception desk is also pos-
sible. After authorisation, the tripod
mechanism unlocks for a rotation
of 120°, allowing access to one per-
son. To create access for wheel-
chairs or persons with large goods
or luggage, a Winglock unit may be
installed as a side gate.

The Trilock can provide either
one- or bi-directional control. The
following working principles are
possible in either direction:

+ Free access

+ Access permanently mechani-
cally locked

+ Access controlled electroni-
cally

The Trilock is available with either
rigid or collapsible arms in fail-
secure or fail-safe versions. While
the fail-secure models ensure that
the entrance stays blocked in cases
of emergency or power failure, fail-
safe models will either unlock to
freely rotate or drop the collaps-
ible arm, depending on the type of
mechanism chosen.

All Trilock models are highly
reliable space efficient security
barriers, with a compact design,
yet offer capacity to integrate an
access control system, display,
counter or token operation. The

Trilock is simple to install, either
directly onto the finished floor,
mounted on walls or even on tem-
porary portable floors. The Trilock
is ideal for applications such as
stadiums and arenas, recreation
and amusement parks, retail crowd
control, transit fare collection and
lobby access control.

The transparent full height turn-
stiles Turnlock 500, 300, 200, 150,
100 are the perimeter security prod-
uct with transparent slatted rotor
and curved glass sidewalls or three
panel rotor and segmented side-
walls. The Turnlock is available in
single or double passage models.

The Turnlock is available in a
variety of durable finishes suitable
for different applications. The basic
galvanised Turnlock is particularly
suitable for outdoor installations,
whereas the full stainless steel
version is suitable for both indoor
and outdoor applications. The full
stainless steel version with option-
al electro polishing is especially
suited for highly corrosive, outdoor
environments.

The Turnlock is ideal for control-
ling any mass passage situation
such as sporting venues, indoor
parking lots, recreation and amuse-
ment parks or office campuses.
An optional side gate, specifically
designed for use in conjunction
with the full height Turnlock, can be
used to provide access for wheel-
chairs, bicycles or trolleys.

The Tourlock is high security
revolving door, which allows a con-
tinuous flow of authorised people

HISTORY OF DEVELOPMENT

and Advanced Door Care.

entrance technology.

G. Boon was founded in 1873 as a carpentry shop in
Amsterdam. In 1970 the family business moved from Amsterdam
to Edam and the company changed name to Boon Edam. Boon
Edam supplied its first revolving door over 100 years ago. Since
then the Group has become the acknowledged world market
leader in revolving doors. But we do more than that. Our core
business nowadays focuses on Door Systems, Security Access

In the last decades of the 20th century we have built our world-
wide distribution network, resulting in:

e subsidiary companies in 13 countries

» factories in China, The Netherlands and the USA

* authorised distributors in over 40 other countries

In January 2004 we were granted the right to use the name
Royal Boon Edam. This award crowned the company’s 130th
anniversary and the 100th year of revolving door production.
With over a century of experience and satisfied customers
worldwide, we have proven to be a solid and reliable partner in
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whilst ensuring that unauthorised
people cannotenter. Thishigh secu-
rity door is designed to integrate
with different kinds of authorisation
systems, such as card readers and
biometric systems. With a choice
of several sophisticated security
systems, the Tourlock establishes
the highest level of security at your
entrance.

The Tourlock is available with
three or four door wings. The
Tourlock 180+90 is a four wing fully
automatic revolving door and offers
the advantage of simultaneous bi-
directional authorised traffic. The
Tourlock 120 (three wing version)
is available with either manual
or automatic operation and pro-
vides greater comfort of use for
single-direction flows. The one or
bi-directional StereoVision sensor
system detects tailgating and pig-
gybacking, in a segment, in one or
two directions. With a sophisticated
3D vision technology an extremely
high level of security is reached.
A bi-focus camera system is inte-
grated in the ceiling, making floor
adaptations unnecessary.

The Circlelock is a circular inter-
locking door system that prevents
unauthorised entrance to your
secured area. Several verification
systems are available to detect
piggybacking and reach the high-
est possible security level at your
entrance. The Circlelock can be
customised for a stylish integration
into your buildings architecture.
The Circlelock consists of two slid-
ing doors, which will open one after
the other, creating an interlocking
security booth. The Circlelock is a
bi-directional security door allowing
entry and exitin turn. Our Circlelock
is to be found in areas where a high
level of security has to be balanced
with ease and speed of operation.
With a Circlelock, surveillance by
a third party, such as guards, is no
longer necessary. You will often
find our Circlelock in government
buildings, banks, airports and cor-
porate offices.

Several security systems are
available with the Circlelock to veri-
fy the authorised user in the door:

« StereoVision

+ Weight system

+ Two-zone contact mat and sen-
sor systems

+ One-zone contact mat

How can we help you?

We know your world. With over a
hundred years of experience, we
know that, together, we can meet
any challenge in entrance technol-
ogy - now and in the future. No mat-
ter where you are in the world, Boon
Edam employees are creating solu-
tions to meet our customers needs.
Tofind out how Boon Edam can help
you, please contact us.

Regardless if you go to an air-
port or to a hospital; to the bank
in Sydney or to a shopping mall
in Alabama; there is every chance
that you enter through one of our
entrance products. Royal Boon
Edam is world market leader in
revolving doors and a major player
in the market for security access.
We owe our growth and leader-
ship position in our industry mainly
to the quality, motivation, creativ-
ity, energy and efforts of all our
employees, serving our customers
all around the world.

We do not only continually invest
in our products and processes, but
also in the quality of our employ-
ees. We offer people challenging
positions, where they can make
use of their talents and develop
them further.

Worldwide, the Boon Edam Group
employs over 700 people. Not only
at our headquarters in Edam, but
also in other places and countries;
top managers and trainees; men
and women; youngsters and highly
experienced people; technicians
and office personnel. Together we
are a large, but well focused team.

As the company permanently
develops we are always looking for
people who'd like to cooperate with
us everywhere, including Russia.

We deliver a broad range of inno-
vative, high quality entrance prod-
ucts and services that meet our
customers’ needs for efficiency,
security and aesthetic design. All
round the world.

Years of experience meeting a
wide variety of demands allow us
to combine our expertise with your
professionalism, providing precise-
ly the solutions you seek. m

EIFS DESCRIPTION (endnote 1)

Exterior Insulation and Finish
Systems (EIFS, pronounced
“eefs”) are products for clad-
ding exterior walls. These clad-
ding systems integrate insulation
with a “stucco” like covering, but
EIFS differ from stucco in many
respects. Proprietary EIFS rely
upon the constituent compo-
nents to interact and perform as
a composite system. The fact that
EIFS include the word “system”
requires emphasis. EIFS incorpo-
rate proprietary constituent com-
ponents that have been developed
and tested to be compatible, and
to fulfill specific building envelope
performance requirements. This
is unique in comparison to many
other cladding materials.

EIFS incorporate the following
components:

1. insulation board, adhesively
applied and/or mechanically fas-
tened;

2. acrylic base coat with rein-
forcement (alkali-resistant glass
fibre or coated glass mesh), applied
to the insulation in layers with mesh
embedment;

3. surface finish, with optional
primer, applied to the base coat;

4. joint treatments, drainage
accessories, seals, and sealants
may also form part of the system.

It is important to note that EIFS
do not include components forming
the substrate to which the cladding
is applied. However, the substrate
must be compatible with the EIFS,
and be properly designed and
installed for the EIFS to perform
acceptably. EIFS are often applied to
substrates treated with a moisture,
air and/or vapour barrier. Barriers
that are compatible with EIFS are
provided by manufacturers.

Text by Dolores Ursini, Vice-president of DuROCK Alfacing International Inc.

Durability Aesthetics

With aesthetics, durability and energy efficiency being key considerations in design-
ing the exterior facades of buildings, Exterior Insulation and Finish Systems (EIFS)
offer an excellent solution for tall buildings. Before introducing PUCCS (Pressure
Utilized Compartmented Cavity System), developed by Canada’s DUROCK Alfacing
International Inc., let us first begin with a description and history of EIFS.

ot

A BRIEF EIFS HISTORY

EIFS evolved in Europe when con-
ventional stucco was applied over
insulation. The advent of polymer
chemistry in post-war Europe led to
the development of foamed plastic
insulation and modern synthetic
coatings that formed “lamina” in
lieu of the traditional stucco. EIFS
were first used in North America
in the early 1970s and have now
developed a significant share of
the cladding market. EIFS can be
field applied, or assembled as pan-
els in a factory and attached to a
building.

There are a range of lamina
thicknesses and cement/polymer
ratios employed by manufactur-
ers. Once classified in terms of
lamina thickness or by the degree
of polymerization, this is no longer
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practical nor useful. As a result,
these classifications have become
obsolete. The classifications that
are of greater interest are the abil-
ity for the EIFS to comply with
Building Code requirements per-
taining to fire safety, control of
rain penetration, and impact resis-
tance.

EIFS ADVANTAGES

Some of the advantages associ-
ated with EIFS are:

1. Continuity of thermal bar-
rier: EIFS can provide a continu-
ous exterior layer of insulation for
the building envelope. This can be
designed to protect the building
and back-up wall structures from
temperature extremes that pro-
mote undesirable thermal move-
ments, and to protect against

w

moisture damage from condensa-
tion. A continuous thermal barrier
helps avoid thermal bridging, and
takes advantage of thermal mass
(heat storage). This can improve
energy performance, promoting
savings in both the initial and oper-
ating costs related to heating and
cooling equipment.

2. Light-weight: EIFS have a low-
weight (dead load) in comparison
with masonry or concrete clad-
ding. This can reduce structure
costs, particularly for high-rise
buildings and when earthquake
loads significantly influence the
design.

3. Water penetration resistance:
Properly applied and maintained
EIFS provide good resistance to
rain water penetration.

4. Flexibility: In comparison to
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rigid cladding systems, many EIFS
are relatively flexible and better
able to accommodate substrate
flexure or other movements with-
out cracking.

5. Appearance: A wide range
of finish colours and textures are
available. Complex surface fea-
tures are easily incorporated for
distinct and interesting architec-
tural facades.

6. Repairability: Localized dam-
age or defects in EIFS can be easily
repaired. The appearance can typi-
cally be restored or renewed by re-
applying the finish or by painting.

7. Retrofit applications: Light-
weight EIFS can often be applied
directly over existing cladding sys-
tems with little or no reinforcement.
This can be designed to:

+ improve architectural appear-
ance;

+ increase thermal performance
to improve energy efficiency;

+ correct problems with rain pen-
etration;

+ improve resistance to conden-
sation or entrapped moisture, and;

+ protect the structure and exist-
ing cladding from deterioration.

CLADDING DESIGN

In addition to the ability to pro-
vide various forms and finishes, a
designer must consider the perfor-
mance capabilities offered by EIFS,
and select systems which incorpo-
rate features that meet the proj-
ect requirements. Considerations
include: fire safety, thermal resis-
tance, resistance to rain penetra-
tion, interior air and moisture con-
trol, impact resistance, and other
aspects of durability.

Cladding design requires bal-
ancing performance and durabil-
ity (service life) with the available
resources (money, labour, materi-
als, time, construction sequence
issues, etc.). The following vari-
ables must be considered:

1. Building location (site, ori-
entation, height, terrain, adjacent
activities)

2. Climate (wind-drivenrain, solar
radiation, wind, ambient tempera-
tures and relative humidity)

3. Type of building (interior tem-
perature and relative humidity, and

type of occupancy)

4. Building architectural features
such as height, number of penetra-
tions and overhangs, etc. (expo-
sure to rain, complexity and risks
related to interface details)

5. Other materials used to con-
struct the building (structure
shrinkage (wood) or settlement
(concrete), the degree of protec-
tion required for organic (wood or
paper faced) sheathing)

6. Workmanship and supervision
(likelihood for local defects being
incorporated into the work)

7. Maintenance (owner/operator
tolerance and capabilities relating
to effecting maintenance repair)

Once an EIFS with the desired
performance characteristics has
been selected, cladding design
must address other components
and details required for the EIFS to
perform as intended and to obtain
acceptable building envelope per-
formance. Design categories that
must be addressed include: the
substrate, thermal insulation, air
and vapour control, movement
joints, interfaces, and joint seals.

DUROCK PUCC SYSTEM

DuROCK's PUCCS (Pressure
Utilized Compartmented Cavity
System) incorporates a patent-
ed and uniquely designed EPS
(expanded polystyrene) board that
revolutionizes moisture control
in the EIFS industry. This system
incorporates:

- an air/moisture barrier/adhe-
sive that forms an air and watertight
membrane

- a patented back-vented insula-
tion board that forms the drainage
path

- a patented drainage track that
collects water and facilitates mois-
ture evaporation

- and other components that
together form an unparalleled sys-
tem

(Insert PUCCS diagram around
here)

Unlike most other systems, this
system uses mechanical fasten-
ers to ensure that the insulation
board makes good contact with
the adhesive, as part of a one-
step barrier adhesive application.
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DuROCK's flexible, water resis-
tant base coat is reinforced with
fiberglass mesh, and 100% acrylic
finish coat which is impregnated
with robust aggregates, finishing
off this unique system.

DuROCK's integral tinting pro-
cess combines the use of the finest
oxides to ensure that the finishes
are colorfast throughout. This is a
superior process compared to the
practices commonly used in the
industry. Unlike many other sid-
ing materials, DuUROCK EIFS never
needs painting. DuROCK EIFS
100% acrylic resin gives the coat-
ings superior resistance to fading,
chalking and yellowing. As aresult,
these systems maintain their origi-
nal appearance for years.

The benefits of PUCCS include:

- An adhesively applied system
that has the option of being sup-
ported by mechanical fasteners

- Exclusive patented circular
drainage system which allows
moisture to exfiltrate the system
through the base of the wall or at
joints

- The underlying substrate is fully
protected by a secondary barrier
membrane

- A patented PUCCS insulation
board, developed by our in-house
research and development team,
to provide a cost effective rain
screen cladding.

The system components com-
bine to provide a versatile and
adaptable EIFS with the benefits
of rain screen performance. This
cost effective pressure-utilized rain
screen system can achieve compa-
rable pressure moderation to com-
peting cladding systems.

DuROCK systems are designed
to be very flexible, which makes
them highly crack resistant. When
walls expand or contract, due to
rising or falling temperatures, EIFS
are resilient enough to “absorb”
building movement thus avoiding
the unsightly cracking problems
that are so common with concrete
and brick exteriors.

With DuROCK EIFS, an archi-
tect can also create designs using
cornices, arches, columns, key-
stones, mouldings and decorative
accents, which would be cost-pro-

hibitive using conventional con-
struction.

This all results in a product with
superior energy efficiency, flex-
ibility of texture and design, and
unlimited colour selection.

DUROCK ALFACING
INTERNATIONAL LTD.

DuROCK Alfacing International
Ltd. is a Canadian, family-owned
and operated corporation that was
built on providing its customers with
quality products and exceptional
service in the field of EIFS. The
company’s broad range of prod-
ucts and systems are subjected to
extensive research and third-party
evaluations.

DuROCKs work on tall build-
ings includes Tomamy Towers in
Hokkaido Japan, Newport Beach
Condo and Townhouses in Toronto,
Symphony Square in Toronto, and
many other projects in Canada,
Russia, Japan, Caribbean, China,
Europe, and around the world.

DuROCK Alfacing International
Ltd., a member of the EIFS Council
of Canada, manufactures EIFS,
Architectural Finishing Systems,
Specialty Interior Design Finishes,
and Concrete Beautifiers.

DuROCK's state-of-the-art facil-
ity is located in Toronto, Canada,
and the company is actively repre-
sented in Russia.

Much of the general descrip-
tion of EIFS in this article has been
sourced from Canada Mortgage
and Housing Corporation (CMHC),
and is used here with permission.

SMC 50
Modular Facade

Modern facades gives building a character, make it attractive and reflect its func-
tionality and efficiency. Schiico modular facade systems fulfil the highests archi-
tectural standards in terms of appearance, engineering and functionality, and have
proved themselves on an international level. Compatibility with window and door
Schiico systems as well as reliability in fabricaion and planning, moreover the pre-
cise designing technology, adjustment and wide scope of creative solutions are
the distinctive features of Schiico facade systems.

ADVANCED TECHNOLOGY

The Schiico SMC 50 modular
facade is a culmination of rigorous
development process. Its advan-
tages are significant reduction in
fabrication times and outstanding
insulation properties.

Modular facade means that the
facade no longer consists of many
individual components, it consists of
just few subassemblies or modules
with high degree of prefabrication:

Module 1 - structural

Module 2 - functional (thermoin-
sulation and sealing);

Module 3 - design

ADDED VALUE - THERMOIN-
SULATION AND RATIONALIZED
PRODUCTION

The new Schiico SMC 50 facade
system along with modular mount-
ing, offers very good thermal
insulation properties and short-
est fabrication times, compared
with conventional mullion-transom
facades. Thermoinsulation of two
classes meets the highest thermal
requirements.

In the thermoinsulated design
the Uf values are between 1,66
and 1.98 W/m. In the high ther-
moinsulated design (HI), the use
of additional inserted foam block
produces values of between 1.02
- 1.35 W/mK.

The preliminary module fabrica-
tion and significant reduction in
the number of separate compo-
nents provides saving in warehouse
space required, ensures extremely
short short fabrication times and
reduces overall costs.

THE THREE MODULES: STRUC-
TURE, FUNCTION, DESIGN

Module 1 - structural module:

+ Mullion and transom profiles
are the same

+ No notching

« Straight cut transoms

The load-carrying structure of
the facade which transfers the load
to the building structure and also
the attachment of the components
of the load-bearing structure to the
another, consists of the same mul-
lion and transom profiles with a
face width of 50 mm. The transoms
are cut straight. The transom does
not require notching.

MODULE 2 - FUNCTIONAL
MODULE:

* Internal glazing gasket and iso-
lator are one component

+ Glazing gaskets are already
inserted into the basic profile

+ Adapter gaskets can be pulled
in slightly to equalize the thickness

+ The tried and trusted overlap
drainage principle is ensured

The function of the module 2
is to seal towards the inside, to
provide thermal insulation and to
take the glazing/infills. It consists
of drainage profile with inserted
glazing gaskets and also the gasket
insert around the penetration area
where the screws fix the pressure
plates. The glazing rebate gaskets
are configured so that they can be
divided for the overlap where the
profiles join. In order to accommo-
date different thicknesses to infill,
a web can be removed to open
up a groove into which a compen-

sated gasket can be inserted. The
module can also be fitted with an
insulating profile inserted into it for
increased thermal insulation.

The usual notching of the tran-
som found on conventional mul-
lion-transom facades is replaced
by machining out a small section
on Module 2.

A high level of sealing is guaran-
teed by the retention of the over-
lapping drainage principle.

Three overlapping drainage lev-
els ensure a high level of seal-
ing and flexibility in dividing up the
facade.

MODULE 3 - THE DESIGN
MODULE

+ The external pressure glazing
gaskets are inserted into the pres-
sure plates in the factory

+ The pressure plate is pre-
punched in the factory for the
attaching to Module 1

+ A versatile range of cover caps
for every architectural requirement

The Module 3 purpose is to seal
and hold the glazing and infills. It
consists of a pressure plates with
glazing gaskets inserted in the
factory and special self-tapping
screws for mounting the unit.

A wide variety of cover caps
options to suit all design require-
ments. The narrow face width of
50 mm ensures a light and elegant
appearance.

PROVED SYSTEM RELIABILITY
The SchiicoTechnology Centre

in Bielifeld is one of the leading

world’s test facilities. Before being

Text by Schiico

assessed by official test institutes,
all our new developments are test-
ed here for their compliance with
current industry standards. There
is a facade test rig, on which two-
storey facade units can be tested
under extreme loads, right up to
the earthquake simulation.

Comprehensive system tests
from independent test institutes
ensures the design reliability and
helps designers and architects to
create steady and proved struc-
tures.

SCHUCO SYSTEM COMPE-
TENCE

Schiico is a leading company on
the European market manufactur-
ing multifunctional building coat-
ings. Cooperating with Schico
architects and manufacturers get
access to complex facade sustems
with unique design and thorouhgly
elaborated components. Existing
for more than fifty years Schiico
brand have proved itself the guar-
antee of high quality and advanced
technology.

Schiico company together with
Russian Architects’ Union pur-
posing the promotion of innova-
tive technologies in construction
industry announces a competi-
tion Sports Architecture for sport
facilities designs which apply
Schiico advanced energy saving
technologies.

To join the competition
you may register by mailing
arcsport@schueco.ru. You can
find relevant information at www.
schueco.ru.
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AGC Flat Glass: Innovations
and Professionalism

It is impossible to implement state-of-the-art architectural projects without translucent
structures which make buildings light and beautiful either, ensure protection from sun
and save energy. The glass of highest quality featured by innovative ideas and profes-
sional performance is required for such structures. Such glass is produced by AGC
Flat Glass Europe which is one of subdivisions of the Japanese concern ASAHI Glass
— the leader of global glass industry. Commercial director of AGC Flat Glass Russia,
Platon Chebotaev recounts about the way the company operates in Russia.

Platon Platonovich, what’s
interesting about glass, the
material which properties may
be changed and even entirely
modified?

Glass is the unique material which
is widely applied in most every sec-
tor of industrial production, partic-
ularly, certainly, in building industry
and automobile production. Glass
has an advantage in comparison
with other types of building mate-
rials, which is light transmission
or transparency. Probably, it is
the very property, which inspires
many of contemporary architec-
tural trends.

With developing of technologies,
the new types of glass appear,
which new customer properties
stimulates increase of demand for
this material. When we learned to
make tempered glass, to produce
glass of various thickness, and later
on the laminated glass, its strength
behaviour increased many times;
now we have the opportunity to
use it for cladding, structural ele-
ments and bearing constructions.
However, glass producers faced a
new problem how to protect people
inside buildings from bright sun-
light.

At first, glass was just dark-
ened with special coating, which
decreased transparency. With
invention of metal oxide sputter-
ing method it became possible to
make glass reflecting light. But it
was turned out, that architects are
inclined to use transparent glass
for facades, so we had to think of
invention of glass with both high

solar heat reflectivity and light
transmission factor. A problem of
creation of energy-saving glass
capable of keeping heat to reduce
building maintenance expendi-
tures, whilst energy resources
become more and more expensive
was being solved at the same time.
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Thus was conceived a new gen-
eration of glass that met all these
requirements.

What types of glass does AGC
Flat Glass Europe produce?

AGC Flat Glass Europe is a struc-
tural subdivision of Japanese con-

F—

i

cern ASAHI Glass, the leader of
glass industry, which products hold
32-35% of the global market. There
are five main business areas of
the concern: Flat Glass, Automotive
Glass, Displays, Chemicals end
Electronics & Energy. The company
has a lot of significant technological

achievements and some new meth-
ods of production and processing
of glass were also developed. The
headquarters of AGC Flat Glass
Europe is based in Brussels; there
are some subsidiaries in Western,
Central and Eastern Europe (Russia
and CIS).

When and why the decision
was made to invest and operate
in Russia?

The decision of investments
in Russia was made at the end
of 1990-s. Or more exactly, a
share in glass giant Borsky Glass

Manufacture was acquired in 1997.
The industry on post-Soviet terri-
tory was in doldrums and the deci-
sion of AGC was considered as very
risky. A lot of money was invested
in modernization of the Borsky
Glass Manufacture. The invest-
ment proved to be good for AGC

Text by Elena Golubeva, photos by AGC Flat Glass Russia

expanded its operation in Russia
with building brand new capacities
in Klin. Three cutting edge pro-
cessing lines were installed here:
the float-line with capacity of 600
tons of glass sheets per day, the
energy saving glass production
line and the mirror glass produc-
tion line.

Today Russia is one of priori-
tized business development areas
for AGC, taking into account rapid
growth of the building market and
permanent increase of demand for
glass products. AGC comes to the
fore in the Russian market, provid-

ing more than 30% of its needs.
Over 500 million euros were invest-
ed into national economy, which
exceed investments of some car
companies. The second float-line
with capacity of 1000 tons per day
is being built now in Klin, the line will
be the biggest worldwide.

It's habitual that all innova-
tions in Russia’s glass indus-
try are induced right by AGC. A
giant sheet of glass of 6x3.21 m
was produced by our manufac-
ture for the first time and its size
was appreciated by processing
companies immediately; cutting
opportunities increase, whilst
expenses decrease. In 2004 we
started manufacturing glass type
unknown for many. It was soft
coated energy saving glass with.
New technologies of mirror pro-
duction were implemented too.
Today we can produce the entire

line of high-quality polished glass
products in Russia. Production of
building triplex and interior glass
Matelux will be launched soon.

Do you have competitors on
the Russian market?
As for competitors, most of them

aretransparentglassproducerswho
use float technology (Pilkington,
Guardian, SaratovTechSteklo,
Salavat Glass Manufacture - edi-
tor’s note). However, we all work
to provide the needs of fast devel-
oping market. On the other side,
import of low grade cheap glass
from China seems to be disturbing.
To distribute information about high
performance glass products we
permanently organize educational
work among customers, including
companies producing glazing and
window units, facade systems and
also architectural community. And

we intend to expand the market
as the bigger market, the more
opportunities.

What glass types does AGC
produce for facade systems and
what are their advantages?

AGC Flat Glass Europe pro-
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vides the widest range of products
applied for building facades, par-
ticularly, some classes of solar pro-
tective glass. The first is Planibel
Coloured coloured glass. Due to
saturated colour the heat solar
radiation is partially absorbed and
the rest is reflected decreasing
overheating of premises and thus
improving building’s microclimate.

Stopsol is the etalon of glass
with anti-sun mirror coating, which
is featured by perfect optical and
energetic properties. These are
sheets of coloured or transparent
polished glasses Planibel with a
thin metal oxide pyrolytic coating
on one surface.

Sunergy also combine solar
control and energy saving proper-
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ties. Special coating considerably
decreases infra-red radiation from
outside, providing high enough
level of light transmission.
Stopray, the latest glass indus-
try scientific and technological
achievement, is also developed by
our specialists. 15 layers of rare-
earth metals, including silver, are
composed in its coating. Meeting

the strict requirements to solar
protection and energy saving,
Stopray glass prevents overload of
ventilation and conditioning system
and ensure decreasing of building
maintenance expenses.

Russian industry in common
with other countries uses conven-
tional energy saving glasses with
“soft” low-emission coating. AGC
manufactures, particularly in Klin,
produce this kind of glass under
Planibel Top N+ brand.

How strong these glass grades
are?

Recently Planibel Top N and
Stopray couldn’t be tempered or
sagged as “soft” magnetron coat-
ing was sure to burn away dur-
ing glass processing in tempering
oven. However, specialists from
AGC scientific and research cen-
tre in Belgium solved the problem
and new grades Planibel Top NT
and Energy NT were released; the
symbol “T” indicates the possibility
of tempering.

In 2007 within “Coating
Evolution” program AGC Flat Glass
Europe presented products of the
Stopray line, which may be tem-
pered, including coloured glass
with green, grey and blue tints.
Stopray grades, which can’t be
tempered may be used in multilay-
er glass - triplex. Safety increas-
es, because this type of glass
is break-proof and it improves
facade aesthetics, because there
are no deformations immanent to
tempered glass. Using AGC glass
products, you can embody the
boldest architectural ideas and
construct buildings of any com-
plexity level.

At what stage does your com-
pany getinvolvedintoimplemen-
tation of architectural project?

Our objective is to deliver
glass for production of glazing
units to be used facade systems.
However, to understand what type
of glass suits the particular archi-
tectural concept we participate
its implementation from the very
beginning. The building, which
investor wants to see embodied,
is to be elaborated before con-

struction works begin and first
thing is its appearance, because
it’s difficult to amend the design
later on. Therefore after architec-
tural concept is conceived, when
building’s orientation is clear and
its functionality is determined, we
would propose our solutions. We
select glass to ensure maximum
attractiveness of facade in terms
of both composition and colour
range. As | said before, glass
solutions should ensure energy
saving and insolation protection,
noise absorption and safety. It
takes us some time to reconcile
price, volumes and delivery terms,
and if we come to an agreement
with client, we start to execute the
contract. If some certain glass
type isn’t produced in Russia,
we place orders to other AGC
Flat Glass Europe manufactures
as there is product specialization
of each Group’s enterprise. The
company has technical support
group, which specialists not only
present our products to archi-
tects and designers, but consult
builders throughout the course of
implementation.

What high-rise buildings in
Russia were built with AGC
products?

Today in Russia there aren’t big
cities without high-rise buildings.
And our company participates
eagerly these developments,

since we have logistic service and
dealer network all over the coun-
try. Almost all high-rise buildings
in the Moscow-City are built, using
our products, with exception of the
Federation Tower. Unfortunately,
we couldn’t persuade the client
that our glass is better in terms of
value for money. Nothing personal
- it's only business. On the other
hand, we’d like the ACG products
made in Russia or imported from
Europe to be used more widely
for their quality is much better.
And the more we operate in our
country, the better we do for our
economy. We don’t export rev-
enues earned here, we reinvest
it into business development in
Russia.

Our products are in demand on
the market, we cooperate with
companies like “Velco-2000” which
produces transparent structures,
with Turkish Enka and other Russian
and foreign companies. Today the
market eliminates all borders and
we consult foreign architects who
do designs for Russia. There is con-
tinuous information interchange.

In Russia we participate energy
saving program which is part of the
National Project “Affordable hous-
ing”, we also cooperate with State
Duma Committee for Economic
Policy and Business and the Union
of Glass Industry Enterprises in
developing offers for technical reg-
ulation and normative base for the

glass industry harmonized with that
of European one.

Being the subdivision of the
Japanese concern how much
are you independent in deci-
sion-making?

The market in our country is
developing quite rapidly and
AGC management considers it
as a priority. We have to follow
this direction, be responsible for
the resources which we deal with
and keep on leading in this field.
The management philosophy of
the AGC concern consists of four
principles, one of which is cultural
diversity. Our business is based on
Russian traditions and our men-
tality is also taken into account.
There are no foreigners in the top
management of Russian business.
The Board of our concern doesn’t
tell us what to do, they determine
the strategy, while we propose our
way of development in terms of
Russian market. The AGC Board
examines our proposals and usu-
ally approves them. | should say,
that they consider our opinion,
because they confide in us. Of
course, sometimes there may be
some misunderstanding, however,
truth is sprout in discussions.

Shall we see AGC glass on the
Russia Tower facade?

We are in good partnership with
Sir Norman Foster. We supplied
glass for construction of London-
based developments such as
Canary Wharf business complex,
skyscraper Mery-Ex, which looks
very impressive with combination
of white and black glass on its
facade; we are takingler.ru part
in implementation of great proj-
ects in Arab Emirates. As for the
Russia Tower, we have already
had meetings with representa-
tives of Foster’s and | believe that
AGC philosophy, which presume
innovations and professional per-
formance, matches pretty well
Foster’s philosophy of sustainabil-
ity. The facade of Russia Tower
will be very complex and environ-
ment-friendly to ensure maximum
energy saving. Our products meet
all these requirements in full. m
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