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KypHan
«BbICOTHbIE 3faHUA>»

Tall buildings

Yupegutenb
000 «CkaunavH megua»
npv y4actum
3A0 «lMopnpoekT»
n 3A0 «BbiCOTNPOEKT»

KoHcynbTaHTbI
Cepren JlaxmaH
Hapnexpa BypkoBa
Opun CochpoHoB
MNMeTp KprokoB
TarbsaHa MNeuyeHan
CeaTocnaB [loueHKO
EneHa 3auueBa
Anexcanpnp Bopucos

["eHepanbHbIN OMPEKTOP
HaTanba Bbixoauesa

[naBHbIV pegakTop
TaTbaHa HukynuHa

cnonHutenbHbIi AMpeKTop
Cepreu lllenewHeB

PepakTop-nepesogunk
Cepreun ®enopos
PepakTop-KoppeKTop
YnbaHa CokonoBa
Unntoctpauum
Oner Haran

Hap Homepom pa6oTanu:
MapuwanHa MaeBckas
Enena Nony6eBa
Anexkcen JIIOGMMKMH

Otgen peknambl
Ten./cbakc: (495) 545-2497

OTpgen pacnpocTpaHeHus
CBetnana boromonoBa
Bnapumup HukoHoB
Ten./cbakc: (495) 545-2497

Apnpec pegakuum
105005, Mockea, Ha6.
Axkapemuka Tynonesa,

A. 15, cTp. 15

Ten./chbakc: (495) 545-2495/96/97
www.tallbuildings.ru
E-mail: info@tallbuildings.ru

MHeHve pepakumum MoxeTt
He coBnagatb
C MHeHveM aBTOpoB. MNepeneyaTtka
mMartepuasioB OOMNYCKaeTCs TONbKO
C paspeLUeHusi pefakumm
1 CO CCbINKOW Ha U3gaHue.
3a cofiepXXaHne peknamHbIxX
nyénvkaunii pegakums
OTBETCTBEHHOCTU HE HECET.

XKypHan 3apeructpuposaH
B ®egepanbHon cnyx6e no Haa3opy
3a Cob6JIIofeHEM 3aKoHOAATeNbCTBa
B cthepe MaccoBbIX KOMMYHUKaLWA U
oxpaHe KynbTypHOro Hacnegws.
CeupgetensctBo 1 Ne ®C77-25912
OT 6 oKTsI6ps 2006 r.

XXypHan otnevaraH 8 OAO
«Mockosckas Tunorpacus Ne 13»
LleHa cBo6ogHas Tupax: 5000 9K3.

4 BblchM nekab6bpb/AaHBapb
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MOCO Center

BeToHHble Kapkacbl ofHOro u3
Hanbonee VHTEPECHbIX KUTaNCKMX
NPOEKTOB CKOPO MNoABeAyT nof
Kpbiwy. MOCO Center, Komnnekc u3
Tpex GaweH B 25, 38 1 60 31axen,
KoMnaHua-3acTponwmk Longhu
Properties cuntaeT ofHIM 13 CBOMX
3Be3[JHbIX NPOEKTOB B YyHLUHe,
rae y Hee Hemano pabotbl. 3pech
6yneT uenblii ropos odrCcoB Knac-
ca npemMuyMm, rocTUHULbI, TOProBble
yupexaeHus.

HecmoTtpa Ha TO uTO dacaabl
MIMeIoT Noka JOBOJIbHO CTPaHHbIN
BUJ, UX KOHCTPYKLMW GyAyT BbIrns-
[leTb BeCbMa opuruHanbHo. balHu

npasuibHON NPAMOYTOfibHOM
$OpPMBbI, yCUNIEHHbIE NIOCKUMU Cpe-
3amu, a He u3rnbamu, ypesBbluyanHoO
npocTbl.

K coxaneHuio, Temepb, Korga
CcTpoeHus npuobpenn 3pumblie
oyepTaHuA, B n3nomax nx pacagos
NPOYNTHIBAETCA OTPaKEHWe TeKy-
e SKOHOMUYECKOW CMTyaLmnn.

B T0Xe Bpemsa 25-3TaxkHas 6aluHs,
KOTOPYI0 M3HayasbHO MAaHWpoBa-
NIOCb MOCTaBUTb MOYTU BRJIOTHYIO

OTHOCWTENbHO Apyr Apyra. B npo-
Luecce peanusaumm npoekta u3
3aCTPOMKMN WCKIIIOYEHbl HEKOTO-
pble 371eMeHTbl rfamypa, nosTomy
ob6wwnin BMA 3aaHni byaeT 3aBucetb
OT OTAENKN.

Ecnn dacagbl GaweH u B camom
[lene nonyvyatca TakuMU, Kak 6bino
3alyMaHo, y TypuCTOB, GpoAaALmX
no ropojy B MOWCKAx YAAUHbIX
KaflpoB, MOSBUTCA BO3MOXHOCTb C
pa3HbIX pPaKypcoB 3aneyvatnetb 3Tu

K CaMOl BbICOKOW, CyWeCTBEHHO  YHUKanbHble dacafbl, CHU3Y [oBep-
nojpocna 3a cyeT NPAMOYrO/ibHbIX Xy MNepenuBaloLneca OT KpacHOro
sTaxel. K Tomy e Tenepb 34aHNA [0 CMHEro.

pacnosioeHbl MNeprneHanKynapHo Longhu Properties

BblchM nekabpb/AHBapb

Bbiwe yeTblipexcoT

Komnnekc no npoeKkTy KUTaliCKOro apxuTekTypHOro
6iopo ECADI - Wuhan Center — cocTouT 13 84-3Ta)KHOW
428-MeTpoBOIN 6GallHVM KOMMEPYECKOro HasHauyeHus,
BKJIloYatloLlen 256 TbiC. KB. M MOIe3HOW Nowaaun.

B ¢urHane KoHKypca, no utoram KoToporo v 6bina
Bbl6paHa ¢upma-npoekTuposwnk, Bmecte ¢ ECADI
NPUHMManK y4yactue Takue M3BeCTHble KOMMaHWUK, Kak
Skidmore, Owings & Merrill n CADREG.

OcHoBaHue Wuhan Center npefcTaBnseT coboii Kea-
ApaT C YyTb 3aKpyrieHHbIMK yrnamu. Mo mepe yBenu-
YeHWA BbICOTbI 3AaHNe CYXKaeTCA, HaNOMUHAA UCMONNH-
CKMIM KNWH. Ha camom Bepxy, rae-To Ha BbicoTe 410 M Hapg
3emnien, byAeT ycTpoeHa o6LefOCTYNHAaA CMOTPOBas
nnowapka. Wuhan Center — ogHa 13 nepBbiX CBEpX-
BbICOTOK, KOTOpble BO3BeAyT B HOBOM [i€/I0BOM paiio-
He Wangjiadun. 3aBeplunTb 3TOT KPYNHENLINA NPOEKT
npeanonaraetca B 2020 rogy, K TOMy BpeMeHWn 3[ecb
MOCTPOAT elle NATb BbICOTOK. B 6nuxaiilee Bpema
ropoAcKre BnacTu obewaioT 0f06pUTb NPOEKT CTPOU-
TenbcTBa 436-MeTPOBOro MHOTFOQYHKLMOHaNbHOTO
Hebockpeba. OfHaKo NOAPOBGHOCTU MPOEKTa 3aCTPOIKM
nokKa He npefaBanunch ornacke.

ECADI

MnsHb Ha Gepery 6yxTbl

Komnanus design world partnership (dwp) nonyunna nogpag ot Aabar
Investments Ha apXMTEKTYPHOE, SKONOTMYECKOe U HTEPbEPHOE MPOEK-
TupoBaHue 41-3TaxKHoro Hebockpeba B OyxTe Saraya B Aby-[labu. bawwHs,
Ha3BaHHaA Saraya 1 v Mo NPOeKTY UMeloLas COOCTBEHHbIN OrOPOMKEHHbI
nnsx, 6yAeT NocTpoeHa Ha camom bepery.

[lybaiickas rpynna dwp nop pykosoacTsom Toduka 3eitaHa cTpemunach
co3faTb NPOEKT 3AaHusA, BPeA OT KOTOPOro OKpyxalwlel cpepe 6yageT
MUHVMManeH: obecneyeHre 3KOHOMWUYHOTO SHEPronoTpebneHns n CHu-

KeHve BpefHbIX BblbpocoB 6e3 yuwepba ana komdopTa XunbLoBs. bawHs,
pacnonoxeHHasa Ha yyacTke 3acTpolikm SARAYA, ocBamBaeMoi KomnaHuen
Sorouh Real Estate PJSC, no npaBy 6yaeT npeTeHfoBaTb Ha 30/10TON cep-
Tnédukat no LEED, nockonbKy No CBOMM 3KONOTMYECKMM XapaKTepUCTKam
NMOSIHOCTbIO COOTBETCTBYET MECTHbIM KAMMATUYECKUM YCnoBuAM. «baliHa
KaK Obl ABNAETCA OTPaXXEHMEM BOLHOW CTUXMU, B KOTOPYIO OHa CMOTPUTCA.
LiBeT n3orHytoro dacafa 6yneT MeHATbCA B 3aBUCMMOCTU OT MOSIOXKEHUA
CONHLA N MHTEHCUBHOCTY U3NyYeHUs, — yTBEePXKAaeT rocnoavH 3enpaH. — C
YyUYeTOM 3TUX XKe KIUMaTUUYecKnx (pakTopoB ocoboe BHMMaHUE yAeNeHo
BOMPOCaM 3KOJIOTMM, B YaCTHOCTU SHEPTO3PEKTUBHOCTIY.

MecTononoxeHue 6alHy cTano onpegensowmm GbakTopom npu Boibope
dopmbl M OpreHTaL MM 3AaHNA HapAZY C pelleHreM 3afay obecrneyeHns SKo-
6e30MacHOCTM 1 BbICOKOTO KauecTBa »Mn3HU. CnnoLwHon dacaj BbIMONHEH U3
CaMbIX COBPEMEHHbIX MaTepranoB No TEXHONOTMMN HAaBECHOTO OCTeKJ/IeHUA
C TennomnsonAymMen C NCNonb30BaHNEM SKOJTOTMYECKN YUCTbIX MaTepUanos
VI MaTepUanoB C HU3KUM COAepXKaHMeM HeyCTONUMBBIX KOMMOHEHTOB.
OcTekneHvie 6anKOHOB TaK>Ke MO3BONNIIO COKPATUTb SHEpPronoTpebdneHue.

Bnarogaps ucnonb3oBaHuio cuctem GuAbBTPaLUN 1 €CTECTBEHHOW BEHTU-
NALUN CYLLECTBEHHO YyULIEHO KayecTBO BO3Ayxa B nMomelyeHuax. Jpyrum
CTpaTerMyecKkrmM Hanpas/ieHMeM NPOEKTVPOBaHMA CTano CHUXKeHNe obbema
OTXOJ0B, @ TakXXe NMPVIMEHeHe NPOrpPeccBHbLIX CMNOCOOOB MX NepepaboTKy.

MHorokpaTHoe wncrnonb3oBaHne BOAbl OCOOEHHO aKTyaJlbHO B CTOJb
3acywWwnnBoM KnumaTte. [loxaeBas U TeXHUYeCKas BOAA, a TakKe KoHAeHcaT
¢ dacapoB cobupaeTca U nocne creyunanbHon 06paboTKM MCnonblyeTcs
NOBTOPHO.

dwp Ltd.

BrnooKkTaHoBbIe GaluHN

ApxuTeKTopbl U3 xopBaTtckoro 6iopo UPI 2M co3panu npoekT 6aliHu, B
KOTOPOM 3ajaun ynyylleHUs COCTOAHUA OKpY»KatoLlen cpeabl U noTpebHo-
CTW B anbTepHATUBHbIX MCTOYHUKAX TOMNBA MOCTABMIEHbI HA MEPBOE MECTO.
C TeOpeTNYeCKOo TOUKMN 3PEeHMA NMPOEKT OKa3asiCsA HACTOMBKO yAauHbIM, UTO
NPVHAN yyacTme B KOHKypce «[poekToB byayuiero» Ha BcemmpHom apxu-
TeKTypHOM ¢pecTuBane, Kotopblii npoten bapcenoHe B HoAbpe.

BawHu BbicoTON B 31 3TaX, Ha3BaHHble «GMOOKTAHOBbIMU» (Biooctanic),
npepnosiaraeTca pasmellaTb Ha aBTO3anMpPaBOYHbIX CTaHuusaxX. OHU npep-
CTaBnAT OGO KBaapaTHbIE, PaCLIMPAIOLMECS KBEPXY COOPYXKEHNSA, KOTO-
pble NMEeT OTHOCUTENIbHO He6GOJbLUYIO MAoLWab OCHOBAHMA NPW HEMANOM
o6beme Ha BEPXHMX dTaxax.

HecnnowHoe octekneHune ¢pacajoB B 3eN1eHOBaTbIX TOHaX NofYepKUBaeT
3KOMOTMYECKY YMCTOTY MOCTporku. Kpome Toro, KpacHble Bogopocny,
BblpalyMBaemMble B TPyOuaTbiX KOHCTPYKUMAX, pasmelieHHbIX Ha ¢acafax
6allHW, KOHTPACTUPYIOT C 3eieHblo 0605104KM 3aaHus. Elle 6onee Bneyatns-
1ole He6ocKpeb ByaeT BbIrMAAeTb B TEMHOE BPEMS CYTOK 3@ CHET NOACBETKY,
ynofo6uBLINCE SKOMasIKy B MaHOPaMe OKPECTHOCTEN.

PacTeHusa n Bogopocnu, KynbTUBMpPYeMble Ha BEPTUKaNbHbIX Gepmax, Brno-
cnepcTBun ByayT nepepabatbiBaTbCA B OMOTOMIUBO [ANA BOCCTAHOBNEHNA
KNCIOPOAHOro KOMMOHeHTa aTMocepbl. K Tomy e Taknm 06pa3om BbICBO-
60XX[al0TCA LieHHbIe CeNIbCKOXO03ANCTBEHHbIE 3eMIIN.

Bopopocnu 1 pacteHns pa3meLyatotcs B Tpy6ax, HanonHEeHHbIX BOAOW, UTO
3HAUMTENbHO COKpaLlaeT MPOCTPAHCTBA, 3aHUMaeMble NHKybaTopamu, B TO
e Bpems MaKCMMasbHO yBeNnYmMBas nonesHyto niowaab 3haHua. Nommumo
TOro, BOAa LMPKY/MPYeT B 3aMKHYTOM KOHTYpe, 6narofjaps uemy oTXoAbl
npounsBoAcTBa 6yAyT MVHVIMAsbHBI.

MuTaTenbHble BelwecTBa AN pacTeHN MOTYT BbipabaTbiBaTbCA U 13 Opra-
HYECKUX FOPOACKUX OTXOA0B, MO3TOMY Ha NepPernoiHEHHbIX CBasIKax CTaHeT
MeHbLie Mycopa. lopiouee, cMHTe3Mpyemoe B GallHAX, pacrnpepenseTcs
no Tpy6onpoBogam, NpoxoAALMM Nog nNnatGopmoit y OCHOBaHWA 3[aHnN,
CO34aHHOW ANs OpraHM3auny Ha Hell 03eSIeHEHHOro 06LeCTBEHHOrO Mpo-
CTPaHCTBa U ABAAIOWENCA B TO € BPeMs HEKVMM MOCTOM, COELUHALNM
[1B€ CTOPOHbI JOPOrL.

UPI 2M

nekabpb/aHBapb BblchM 7
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CbipHble 6awHn TOpoHTO

B kaHapckom TOpOHTO oA06GpeH HOBbIN MAcWTabHbIA MNPOEKT -
«JlepAHon KoHZomuHuym» (lce Condos). Komnnekc, npoekT KoTopo-
ro paspabotaH MecCTHON apxuTeKTypHoi ¢upmoin architectsAlliance,
COCTOUT 13 Tpex HebockpeboB.

BawHwn BbicoTOl 65, 55 1 40 3Takein 06BbEANHEHDBI N3OTHYTbIM NOAN-
YMOM C O3eJIeHEeHHOW Kpblllel, 4To No3BonnUT obecneynTb 3aTeHeHne
B NIETHWIA 3HOWN 1 KPYrAbl rof cobupatb Boay. MogobHaa TeHTY Kpbllua
3aKpblBaeT YacTb BHYTPEHHEro ABOpKKa.

65- 1 55-3TakHasA 6allHN UMeKT ONHAKOBYI0 OBaJibHYyl0 $opMy, B TO
Bpema Kak 40-3TakHasA Moxoxka Ha 06blIKHOBEHHYI0 OOYBHYI KOPOOKY.
HecmoTpa Ha oTHOCUTeNbHO MpocTyto Gopmy, BbiCOKME GalHM obna-
AaloT ABYMA YHUKaNbHbIMU OCOOEHHOCTAMY, KOTOpble BbIeNAlT Ux 13
OKpYXeHUA: rge-To nocpeAnHe 3aHnii NPONCXOANT HEKOTOpOe cMmelle-
HMe 3TaXei OTHOCUTENIbHO BEPTUKAN, CJIOBHO [IBE €€ YacTu HebpexHo
nocTaBJieHbl OfjHa Ha Jpyryio.

HaBepwuna 3Tnx balleH yKpalleHbl WaTpamu C AblpABON Kpbiwen. U
CKnaablBaeTCA BNeyvaTiieHne, YTO KaKoN-TO BeIKaH HeB3Hayal ypoHun
Ha He6OCKpeO6bl Napy OFPOMHbIX JIOMTMKOB LWBENLLAPCKOrO Cbipa.

Y TpeTbeil GallHM HeT KakMX-TO NpumeyaTesbHbIX 0CObeHHOCTeN,
OTYero KaxeTcs, UTO ee BTUCHYNIM B 3TY apXUTEKTYPHYIO Fpynny Hacnex.
EfVMHCTBEHHOE, UTO POAHUT ee C ABYMA APYTUMU, — 3TO CMJIOLWHOE OCTe-
KneHune pacagos.

B 3paHuAx 6yaeTt opraHmsoBaHo anuTHoe TCXK ¢ KBapTUpamu, nMelo-
WM1MK OAHY, ABe M Tpu cnanbHu. Kpome TOro, 3gecb pacrnonokatca
CNOPTKOMMJIEKC M CMa-cafioH. B cTmnobaTHoM yacTn Komnnekca pas-
MecTATCA Kade, pecTopaHbl, Apyrne JOCYroBble yupexpeHua n mara-
3UHYUKMN.

architectsAlliance

Jlaroc - BepTukanbHoe
BOCXOXAeHne

OpuvH 13 KpynHenwmnx ropofos Appuku — Jlaroc go cux nop He o63a-
Benca noctponkamu Boiwe 100 m. Camoe BbiCOKOe 3aaHne 3hecb nmeeTt
BblCOTY Bcero 83 M. CnTyaumio JONIKHO MCMPaBUTb CTPOUTENbCTBO B
Jlaroce 100-meTpOBOW rOCTUHMULbI «IHTEPKOHTUHEHTASNbY.

MpoekT Milan Group npepgycmaTpuBaeT Bo3BefjeHMe 22-3TaXHOro
oTensa Ha 230 cTaHAAPTHbIX HOMEPOB MNJowWwaAblo 42 KB. M KaxXabl (B
JloHaoHe Takylo nnouwagb MMeKT FOCTUHNYHbIE anapTaMeHTbl C OQHOM
cnanbHelt). Kpome T0ro, 3gecb pasmectatca 31 HOMep NIOKC, SUTHbIN
JIIOKC Ha CAMOM BepXy 1 OAUH NPe3nAeHTCKNIA Homep.

[ocTn cmoryT NoceTuTb 03A0POBUTENbHBIN KNYy6 C 6acceinHoM, cayHy,
[iBa pecTtopaHa 0co60M KyXHW 1 OAUH SNUTHbBIN, OTKPbITOe Kade B capy
n 6ap.

Hurepua — ogHa 13 BefyLlwmx CTpaH — 3KCNOpTepoB HebTU B MUpe, 1 C
Ka)AblM rolOM OHa CTaHOBUTCA BCe 6onee NprBneKaTeNbHbIM MeCTOM
B/IOXKEHUA NHOCTPAHHbIX KanuTanos. 3TO CMOCO6CTBOBANIO NOBbIWEHWIO
Cnpoca Ha yCc/yrn POCKOLWHbIX BbICOTHbIX FOCTUHUL, B Jlaroce, rae npo-
Xunsaet 6onee 8 MSIH yenoBek. M yuntbiBaa cTosib OYpHbIN POCT ropopaa,
0oCTaeTcA TONbKO YAUBAATHCA CKPOMHOCTU rPagoCTPOUTENbHbIX NaHOB
meranonuca.

Milan Group

8 BblchM nekab6bpb/AaHBapb
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Tanckaa 6awHAa AMmaHabl JleBet

B 2010 ropy HauHyTcA paboTbl MO BO3BEAEHMIO HOBOW GallHM Ha mecTe
CaloBO-NapKOBOW 30HbI MOCONbCTBA BenukobputaHmm B baHrkoke, ctonuue
TannaHpa.

30-3TaxHbIN He6ockpeb Central Embassy ¢ nonesHoi nnowaabto npnénu-
3uTenbHO 150 ThIC. KB. M NOAHMMETCA Ha ynuue MnoeH YnT poya, ogHom 13
Hanbonee OXMUBMEHHbIX CTONMNYHBIX apTepuid. MNpoeKT paspaboTaH GpuTaH-
CKoOW apxuTeKkTypHoI ¢upmoin Amanda Levete Architects.

Co3paHHanA Kak oTpakeHre HaLMOoHanbHOro CMBOMa BEYHOCTU, BbICOTKA
Tem He MeHee OyfeT MMeTb COBEPLUEHHO 300MOPPHbIA 06nMK. OcHOBaHMe
3aaHnA n3rnbaeTca NogobHo 3mee, 3aTem HallHA Pe3Kko B3MbIBaeT B Hebeca,
npy 3TOM HEMHOTrO OTK/OHAACb Haszad. Pacafbl MOJYEPKMBAIOT apXUTEK-
TypHble GOpMbl 11 HEOLHOPOAHbI B Pa3HbIX YacTAX 3aaHuA. MoABMXKHOCTbL
N BbIPa3nTENbHOCTb KOHCTPYKLUUM MPUAAIOT Y30pbl, BOCNpou3BoAAlme
WCKOHHbIE TaliCKMe MOTUBbI, MEPEOCMbIC/IEHHbIE B TOTEMMUYECKOM KIllOYe.
HenoBToprmMocTb 065vMKa AocTuraetcs 6naropgapa LBETOBOW rpajauuu,
opueHTauun 6alHM 1 dparmMeHTam KepamMmuyeckon obnmuoBky dacafos
BMeCTO 60rnee NPrBbIYHOIO OCTEKIEHNUA.

CeMM3TaxHbI NoAUYM 3aliMeT TOProBbI LEHTP C BHYTPEHHUMMU
ABOpuKamu-atpuymamu. K tomy e HebocCKpeb cnpoeKTUpOBaH TaKUM
06paszom, uto ero Gopmbl 06pasytoT fBa BePTHKaNbHbIX MOTOKa CBETA, Jiblo-
Leroca Ha cTunobart. 3To ynyyllaeT eCTeCTBEHHOe OCBeLLeHNe NMoMeLleHni
B OCHOBaHWM KOMIJIeKca U1, Kak CleAcTBue, COKpallaeTCA Pacxof SHeprum
Ha NCKYCCTBEHHOE.

LWectussesgouHana roctnHmua Ritz Carlton co cna-canoHom n cnopt3a-
JIOM Pa3MeCcTUTCA B BbICOTHOW YacTu CTpOoeHus. Kpome Toro, 3gecb Takxe
pa3o6bloT cafbl HA OTKPLITOM BO3JyXe, a B MOXY0 NOrofy MOXHO 6yaeT
OTAOXHYTb Ha KPbITbIX Teppacax BepTuKanbHbIX CAA0B.

3aBepLlnTb CTPOUTENBCTBO NMaHupyeTca B 2013 roay.

Amanda Levete Architects

Bropas no BbicoTe

B Ceyne Hauyanu pbiTb KOTNnoOBaH mop dyHAameHT 133-3TaxHoro 640-
meTpoBoro Hebockpeba Digital Media City Landmark no npoekty komnaHum
Samoo cTtonmocTbio 1,9 Mnpg eBpo. ITa balwHa GygeT Ha 180 M HuKe Burj
Dubai, Ho oHa 1 3aymbiBanacb Kak BTopas Mo BbiCOTE B MUPE K MOMEHTY
OKOHYaHuA ee cTpouTenbcTBa B anpene 2015 rofa.

BawHa Landmark cTtaHeT ApKoOW apXMTeKTYpPHON AOMWHAHTOW Camo-
ro TEXHONOTMYecKn pasBuUTOro pairioHa B mupe - Digital Media Centre
(DMCQ), roe HaxopaTca oducbl 6onee yem 2000 komnauuit. Map Ceyna O
Ce XyH cuuTaert, yto npu peanusauun npoekta Digital Media City 6yayT
BbIIBVHYTbI WAEN, KOTOPble PacKpolT MOTEHUMan NPUMEHEHUA CoBpe-
MEHHbIX TEXHOJIOTU BO BCEM UX MHOroobpasun. bnarogapsa nonoxeHuio
DMC Landmark Tower B 3acTpolike, obecrneuvBaiolemMy WYPoYanwmnn
0630p OKpecTHOCTel, obuTaTenn Hebockpeba cMoryT fHeMm HabnopaTb
33 FOPOACKON XM3HbIO, @ HOUbID — NI0OOBATLCA OFHAMY Na3epHbIX LiBETO-
nocTaHoBOK. [ToMMO anapTaMeHTOB B 3JaHUUN Pa3MeCcTATCA YHUBepMar,
KOHpepeHL-LIeHTp 1 rocTUHMLA.

Mo rnaBHo ynuue paitoHa DMC - Digital Media Street npoTaXeHHOCTbIO
1,74 KM C MOMOLLbIO HarMAAHbIX MHTEPAKTUBHbIX MHOOPMALMOHHBIX CPefCTB
Ha TpOTyapax, <yMHbIX» OCBETUTENIbHbIX M (acafHbIX PELIEeHUA MOXHO
6yneT 3anpoCcTo COBEpPLUNTL yBIIeKaTebHYI0 SKCKYPCUIO MO STOMY «ropogy
B ropofie». B mvpe HeT Huuero nogo6Horo Digital Media City no macwtabam
WHTErpaunmn CoBPEMEHHbIX TEXHOMOT NI 1 HaLMOHANbHbIX TPaAULWIA.

Mo cnosam O Ce XyHa, «gnsa mupoBoro coobuiectsa Digital Media City —

10 BblchM nekab6bpb/AaHBapb

3TO felcTBytoWwas nabopaTtopus obpasa xu3Hu bygylero. OH pacnonoXuT-
CA Hefjaneko OT pPeKun B 1eCOMapKoBOW 30He C cafjaMu 1 npyaamu. Yem He
[0Ka3aTeNbCTBO TOro, UTO ropofckon xutenb XX Beka MoxeT 6narononyu-
HO COCYLLeCcTBOBaTb C NPUPOAON? ITO YANBUTENbHbIA NPOEKT, 3aCTPONKa-
MeuTa, rae yK1BatloTCA BMeCTe TEXHONOTUA 1 SKOSIOTUA, KYNbTypa 1 KOMMep-
LnA, BNOXEHWA Y MHHOBaLM.

Samoo Architects & Engineers
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MnaByunn ropop

KesnH LWondep, Bo3rnaBnawowWwmUin apxuTekTypHylo cTyauio Ahearn
Schopfer, npugyman HeobblUHY0 KOHLEMNLMIO SKOMOMMYHOrO CyLeCTBOBa-
Hua ana Hosoro OpneaHa.

Mpwn yuactum Tangram 3DS, cneuunanusmpyiowenca Ha LMPpoBON aHU-
mMauwuu, Londep cospan npoekt New Orleans Arcology Habitat (NOAH)
(«<HoBoopneaHcKkas apxonornyeckasa cpefa obuTaHUA») Kak BOMOLLEHMe
«apxonormm» (apXUTeKTYpbl, COEANHEHHON C TeXHONOruew), coyeTtatoLen
LIMPOKOMACLUTAOHbIE DKONTOrMYecKme peLleHna ¢ peasmamMm NioTHO 3acTpo-
©HHOW rOPOACKON Ccpeabl.

MnaByynii ropop HacumTbiBaeT NpuMepHO 20 TbiC. JOMOBAAEHUI, Cpef-
HAA NNnowWaAb KOTOpbIX cocTaBnsaeT okono 100 KB. M, Tpy rocTuHMLbl, 1500
006beKTOB TaMLUEpa, a TakxKe 45 TbiC. KB. M TOProBbiX nnouwagei. Kpome
TOro, B KOMMIEKC BONAYT TpY Ka3nHo, kommepyeckoe TCXK Ha 45 TbiC. KB. M,
cToAHKa Ha 8000 MalLWMH, WKONA, KYNbTYPHbIe N MEAULIMHCKME YUpexAeHNA

12 BblchM nekab6bpb/AaHBapb

(1800 KB. M), YTO CAENAET NPOEKT BMOJIHE CAMOAOCTAaTOUYHbIM. KOMMYyHasbHble
yupexaeHna 1 agMUHUCTPATUBHbIE CNYXKObl AOMKHbI 3aHATb Mowanb
nopapaka 2,7 MSIH KB. M.

Korpa apxutekTtopa cnpocunu, nodyemy NOAH umeeT MMEHHO TaKyio
bopmy, oH 0b6BACHWUN: «[TMpamyaa — 3TO camas MOLLHasi C TOUYKU 3peHUst
obecrneyeHys HauBbICLLIEN MPOYHOCTU KOHCTPYKLUUNM CTPYKTYpPa, YUnTbiBas
pasmepbl 1 COOTHOLIEHWe MOoWaAN OCHOBAHUA W BbICOTbl CTPOEHUA».
MepemellaTbca MO KOMMIEKCY MOXHO OYAET Ha «30HHbIX UPTax» Y MUHU-
METPO Ha NEKTPUYECKON Tare.

Ha3BaHHbI «Hanbonee BOCTpe6oBaHHbIM NpoeKToM Ans ropoga», NOAH
CO3[aH He MPOCTO ANA YyTUIUTAPHbIX HYXKA, @ NPU3BaH CTaTb «CMMBOJIOM
YCTONYMBOrO Pa3BUTKA», KOTOPbI OyfeT BeUYHO CTOATb Ha peige Hosoro
OpneaHa.

Ahearn Schopfer

nexkabpb/aHBapb BblcﬂTM
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PakoBuHa Ha Gepery 3anuBa

B nmpectmxHom penosom kBapTtane [Joxu Financial District nnaHupyet-
cA BO3BeCTM MHorouenesol komnnekc BARWA, npoekT KOToporo Ha cyq
oblwecTBeHHOCTN npegcTaBuna komnaHus KEO International Consultants.
Pa3paboTunky npoekTa HaAelTCA, UTO OH CTAHET LIEHTPOM COCPef0TOUEHUA
[leNOBOW W3HW 1 HOBbIM FOPOACKNM OPUEHTUPOM.

Mo onwucaHuio rmaBHoro KoHcTpyktopa KEO Papxa [MsTena, komnnekc
npepacTaBnseT cobon «ABa MaccuBa B GOpMe pPaKOBYVH, 3aKPyUMBaOLWMXCA
B MPOTUBOMONOXHbIX HanpaBneHUAX, YTO CO3flaeT CTPEMUTENbHbIA MOTOK
06bEeMOB 1 NPOCTPAHCTB. B3amonpoTmBomnocTaBieHHan cnvpanbHas reo-
MeTpVA BbICTPanBaeT LienoyKy HalleH, KOTopyio 3amblKaeT MUHAKJ/Ib Ha toro-
3anajHoi okpaviHe yyacTka. Camasn BblcoKas GallHA [OMKHa CTaTb HacTosA-
Wwen JoCTonprMeYaTesibHOCTbIo, BUANMON 1 13 parioHa West Bay Area, u ¢
OCHOBHbIX FOPOACKUX TPACC K 3anagy OT KOMneKca.

BHewWHUn Kpyr 3acTpPOMKM COCTOUT U3 WecTn odUCHbIX BalleH BbICOTON
oT 20 fo 35 3Taxel, pacnonoXeHHbIX TaKuM 06pa3oM OTHOCUTENIbHO ApYr
Apyra, YTo NO Mepe 3aKpyumBaHMA MO YaCOBOW CTPENIKe NX 3TaXKHOCTb pac-
TeT. YeTblpe 34aHNA BHYTPEHHEro Kpyra, BbiICOTa KOTOPbIX M3MEHAeTCA OT

14 BblchM nekab6bpb/AaHBapb

31 po 50 3Taxkel yxe NpOTNB YaCOBOMN CTPEJIKW, — 3TO TPU afMUHUCTPATUB-
HbIX 3[laHNA U FOCTMHMLA. Takad KOMMO3ULMA 13 [eBATN OPUCHBIX GalleH,
HaxodAWMXCA KaK OyATo Ha BCTPEUHOM [BVXKEHUM MO BbICOTE, NO3BONSAET
MOMYyYnTb OT/INYHbIE BUAbI U3 OKOH, @ TaKXKe B MOSIHON Mepe 1CMonb30BaTh
ecTecTBEHHOe OCBelleHue.

BawiHu cBA3bIBaET 3aKPbITbIA ABYXITaXKHbIA aTPUYM, MO OKPYXHOCTN KOTO-
pOro pacnosnoxeHbl MarasuHbl. B OTKpbITOM CKBepe Ha OCHOBHOM TOProBOM
YPOBHe 3aiiMyT CBOe MecTo Kade 1 pectopaHunki. Ocb rMaBHOM ynuLbl Mo
HanpaBneHnIo K CeBEPO-BOCTOKY 3aMKHET MOonefibHbIN 3an, Npugasas yro-
PAOOYEHHOCTb BCEl 3aCTpOKe.

BawHu, opgeTble B CTEKNO M TeppaKoTy, MOAHMMAIOTCA Haf MAcCUBHbLIM
noAnymMoMm, 06IMLoBaHHbIM TpaBepTUHOM. CTeKNAHHbIe Gpacafibl 3aLyMLLEHDI
OT COJTHEYHBIX JyUel MeTanInyeckum sKpaHoM, BOCXOAALMM K TPagNLOH-
Hol apabcKkoii Mawwpabun (peweTyaTtbiM 6ankoHam). EcTecTBeHHOCTb Teppa-
KOTbl 1 KaMHsA B 060nouke 6alleH NMpoTVBOMNOCTaBAACTCA UCKYCCTBEHHbIM
MaTepuranam — CTeKly 1 MeTasnny.

KEO International Consultants

nexkabpb/aHBapb BblcﬂTM
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NOBEAA AOCTANACD «3EJIEHBIM»

Cameim nyqywum ebicomHbImM 30aHuUem mupa 3a 2009 200 no
eepcuu CTBUH cman komnnekc Linked Hybrid no npoekmy Steven
Holl Architects, so3ee0eHHblIl 8 lMekuHe. Bocbmas exxe200Has

uepemMoHuUA Haepa)KaeHuﬂ npouwia e OKm516pe (] CmyaeH'-leCKOM

Council .

on 20pooke UnnuHolickozo mexHo/102u4ecK020 UHCmumyma

Tall Buildings (Yukazo, CLLIA). Kak 06b14HO, 8 KOHKYpCe NnpuHaAu yYyacmue
ﬂlrll?an Habitast  E€MeIPE Npoexkma, nob6eduswue 8 o6eux Amepukax, Espone,

putepuammn otbopa nobean-
Teneil CTann TecHaA B3au-
MOCBA3b apXUTEKTYPHON W
WHXEHepHON CoCTaBnAlo-
WMX MpOeKTa, «3efleHbIX»
anemeHTOB 1 6e3onacHocTn. Kpome TOroO,
MOCTPOMKa AOMKHa YynyyllaTb KayecTBO

XKU3HN KaK OTAESIbHOrO YesioBeKa, Tak u
paiioHa/ropofa B LENOM, a Takxe Moso-
XKUTENIbHO BJSIMATb HA UX 3KOHOMUYECKYIO
aKTMBHOCTb M XOPOLLO BMUCbIBATLCA B OKPY-
Xatouyto cpeay.

Jlyywum 3haHviem B MUPE, @ TOYHEE KOM-
MJEKCOM, OTBEYAIWMM 3TUM KPUTEPUAM,

18 BblchM nekab6bpb/AaHBapb

Ha bauxxHem Bocmoke u e Appuke, a makxe 8 Asuu u OkeaHuu.

XKIOpU NOCUUTano fJaneko He caMylo BbICO-
Kytlo noctpoiky. Komnnekc Linked Hybrid
umeeT BCcero 68 M BbicOTbl. Ero Bocemb
6alueH CBA3aHbl B OBaJibHOE KOJbLIO BOCe-
MbIO MOCTVKaMU, Ha KOTOPbIX Pa3MecTUINCh
nnaBaTesnbHbIi  6acceiiH, ¢GUTHeC-LEeHTp,
Kade, BbICTaBOYHaA ranepes, 3puUTENbHbIN
3al 1 HOYHOM Knyo.

B Konble 6alieH pacronoXeHbl 34aHuA
MeHbLUEel BbICOTbI C CafaMu Ha Kpblile, a
MeXAy HUMK — ABOP C [EPEBbAMU 1 BOLO-
emamu. Bce pacnonoxeHHble Tam yupexae-
HWA — LWKOMA, MarasvHbl, KNHOTEATpP — Coefu-
HeHbl C 03e/leHeHHbIMY MPOCTPAHCTBAMM.

Komnnekc oxnakgaet u oTanivBaeT reo-
TepmanbHaa cuctema m3 660 Konopues.
Mcnonb3oBaHHasa Boja HaKanivBaeTca B
npyay, PacrnosioKeHHOM B LIEHTPe KOMMekK-
Ca, KOTOPbIN 3MOI NPeBPaLLAETCA B KaTOK.
AHCamb61b, BOCTYN B KOTOPbI OTKPLIT CO
BCEX CTOPOH, CAYXWUT peKpeaunoHHOoN
30HOW AN1A TOPOXKaH.

Mo MHeHU NpepcepaTens HarpagHoro
komuTteta CTBUH ToppoHa lmnna (Adrian
Smith + Gordon Gill Architecture), npo-
eKT «boraT ugeamm, Kak ¢ GyHKLMOHaNb-
HOW, TaK U C Cyry6o apXUTEKTYPHOW TOUKN
3peHna, npepnaraa nepefoBoON B3rnAf
Ha MNpOXWBaHMe B MJOTHOW TOPOACKOM
3acTpomKe».

Jlydwmm  BbICOTHbIM  3faHWeM obeux
AMepuK Ha3BaHa LWTab-KBapTMpa KOM-
naHum Manitoba Hydro B BuHHunere
(Kanapga), paspabotaHHas Kuwabara Payne
McKenna Blumberg Architects / Smith Carter
Architects and Engineers Incorporated. Tot
baKT, UTO OCHOBHbIM MOTVMBOM NSl CO3fa-
Tenen Manitoba Hydro Place 6bino yctonuu-
BOE KOJIOrnyecKoe pa3BuTme, COMHeHUI He
Bbi3biBaeT. 115-meTpoBoe 22-3Ta)kHOoe 3[a-
HMe MMeeT OAMH U3 CaMbIX HU3KUX YPOBHEN
3HepronoTpebneHns B CeBepHon 1 KOxHoWM
Amepuike.

DTa GalHA MOXeT CcTaTb 06pas3LoM KO-
JIOTMYHOCTU. EcTecTBEHHble WUCTOUYHUKMU
SHeprocHabxeHUsa Mo3BONAT [OCTUYb

peanbHOro NpopbiBa B CHWXKEHUMW MOTpe-
6neHns sHeprum, co3gasas NPy 3TOM KOM-
dopTHble ycnoBuA obuTaHMA. 3TO NpeBoC-
XOAHbIA NpUMep NO-HacToALleMYy WHTe-
rpanbHOr0 KOHCTPYKTOPCKOro MpoLecca,
yCTaHaBNMBalOLWeEro BblCOKME CTaHAapThbl
ONA 3HepreTnyeckn OTBETCTBEHHbIX MPO-
eKkToB bygyuiero.

PacnonoxeHHbln no cesepHomy dacagy
CONMHEYHbIN KONNEeKTOp MPUAAET KOHCTPYK-
LI COBEPLLEHHO NOTPACAOWNA BUA U Aena-
eT GallHio cumBONOM BuHHMnNera. 3gaHuve
OT/INYHO BMMCAHO B KOHTEKCT OKpY»KatoLLe-
ro ropofCKoro MpocTpaHCcTBa W He bGypet
CMOTPETBCA CTOJIb OPraHMYHO HU B KAaKOM
apyrom mecte. OHO morno 6biTb nocTpoe-
HO TONIbKO Ha AaHHOM Y4YacTKe U TOJIbKO B
BaHKyBepe. B ero obpase umtaetcsa Bbi30B
CTaQHOBALLEMYCS YXKe MPUBbIYHBIM OJHOO6-
pa3unio naHopam ropofos mupa. Manitoba
Hydro Place yka3biBaeT nyTb K Takon apxu-

TEKTYpe, KOTopasa MOXeT accoLMmMpoBaTbhCA
TONbKO C OfHUM MeCTOM Ha 3emne 1 6onblue
HU C KaKUM Jpyrum.

B EBpone Ha nepBoe MecTo Xilopy NocTa-
Buno 178-metposyto The Broadgate Tower
(JlTonpoH, CoepguHeHHoe KoponeBcCTBO),
cnpoekTnpoBaHHyto Skidmore, Owings &
Merrill LLP. B 3ToM npoeKTe B NONHOM Mepe
COeAMHATCA Ha3HauYeHNe, KOHTEKCT cpeabl
N 3KoNornyeckaa ycToMUYMBOCTb. 3AaHuve
Broadgate Tower mocTpoeHo MpAMO Hapj
XKenesHoLOPOXHbIMU  MyTAMU, BeayLn-

MU Ha cTaHuuio Liverpool Street. CnosHO
BbI30B MOCTOAHHOMY [ABVXEHMWIO MOe3[08B
— HOBATOPCKOE pelleHne CUCTEMbl Hecy-
WMX KOHCTPYKUUIA: OHM XOPOLUO BUAHbI U
cpa3y 6pocatoTca B rnasa. Pacag n3 ctekna
1 anloMVHNA NepeceKaloT BepTUKalbHble,
rOPU30OHTasNbHbIE U AMaroHanbHble MNono-
Cbl M3 HepKaBelwLlen cTanu, NofYepKu-
BawlMe Hecywme Aetanu KOHCTPYKLUUU.
OCTpOYyMHOE KOHCTPYKTMBHOE pelleHune
coyeTaeTca C yAauyHbIM YCTPOWCTBOM MpPO-
CTpaHCTBa Moj nopaaiLwrmMm Boobpake-
HMEe HaKNOHHbIMY KONMOHHaMW, rae CJI0OBHO
HaMoNHAEWbCA SHepruen 3Toro WymMHOro
obLecTBeHHOro MmecTa. Yepes 3gaHue npo-
NOXeH CKBO3HOW MPOXOA MO Yy4YacTKy, U
3TO CBA3bIBAET €ro C rOPOACKUM MPOCTPaH-
ctBom. Cama 6allHs OTANYHO BNUCHIBAETCA
B KOHTeKCT bonbloro JloHgoHa 6narogaps
HEKOTOPOW CAEep»KaHHOCTU ee OO6bEMHO-
NPOCTPAHCTBEHHOW KOMMOHOBKM K 3CTe-

TMYecKuM ocobeHHocTAM. YyBcTByeTCA
6epexHoe OTHOWeEHMe co3paTtenen npo-
eKTa K TpaguUMOHHOMY OONUKY JIOHAOH-
ckoro CuTW, U 3TOT HOBOAZEN CMOTPUTCA
BMOJIHE FAPMOHUYHO Cpean UCTOPUYECKON
3aCTPONKMN.

Kak 1 Bo Bcex pabotax ctyaum SOM, geta-
nn oTpaboTaHbl 6e3ykopusHeHHo. Bce npo-
AYMaHO [0 Menouell — opraHu3auusa npo-
CTpaHCTBa, 0b6onouKka GalHN, ee Kapkac u
VNHXeHepUs, KOTopble, KaXeTcs, U3ALHO
cnasHbl B O4HO Lenoe 6e3 eanHOro LWsa.

Matepuanb npepoctaBneHb CTBUH

3[aHne coxpaHseT CBOK HernmoBTOPUMOCTb
cpefn 6GONbLIOro KonmMyecTBa CyLleCTBeH-
HbIX apPXWUTEKTYPHbIX AOMOSIHEHWUI, Halen-
lWMX B MOCNeAHee Bpema CBOE MecTO B
Cutn.

Bblle Bcex M3 yeTblpex pPernmoHasnbHbIX
no6eautenen — Tornado Tower, camoe nHTe-
pecHoe BbICOTHOe 3AaHMe Ha bnvxHem
BocTtoke n B Adpuke. OTa 200-meTpoBas,
52-3TakHas 6allHA, CNPOeKTUpOBaHHas
CICO Consulting Architects & Engineers /
SIAT Architekten + Ingenieure Minchen
GmbH, noctpoeHa B Joxe (KaTap).

Tornado Tower cTOUT 0OCOBGHAKOM
cpepn couckatenen ¢ bnvxHero BocToka
n Adpukun 1n3-3a nNopasnTenbHON OTTO-
yeHHOCTU cBoux ¢opm. Mcnonb3oBaHue
AMaroHanbHO-ceTyaTblX  KOHCTPYKUUNA,
KoTopble 3A4eCb NMPULANCL OYEeHb KCTa-
TV, MOXOXe MNpoJonXaeT 3aBOeBblBaTb
NOKNOHHWKOB MO BCEMY MUpPY, a B bGaliHe

Tornado nx gocToMHcTBa 0COBEHHO oue-
BUAHbl — N B 3CTETUKE, N B KOHCTPYKTUB-
HbIX Y MNAHNPOBOYHbIX PeLUeHMAX.

[loxa Kak-To HEOXUJaHHO 3asABuna o cebe
Kak o ropofe HebockpeboB, Mpryem 3aech,
OYEBVAHO, YAANOCh N36eXaTb HEKOETO «IKC-
Tpemnsma» GopManncToB OT apXUTEKTYPbI,
yeMm rpewar B APYrux OGNUMKHEBOCTOYHbIX
ropofax. dTa CTofMLa MPOHUKHYTa AYXOM
yBepeHHOCTU B Gygyluem, n Tornado Tower
CNYXUT BblpaXkKeHMem 3ToN HebpPOoCKon
ybexpgeHHocTn. |

nekabpb/aHBapb BbIGUTM 19
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MeXAyHapoAHbIA 0630p

INTERNATIONALX"/5:4"/15"}

Tekct MAPWAHHA MAEBCKAA, ®woto RMJM, Tabanlioglu Architecture

PEHECCAHCTYPEL KWX HEBOCKPEBOB
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CospemeHHOe 8bICOMHOEe cmpoumesibCmMeo
Typyuu umeem coecem He00J12yI0 UCMOPUIO,

U mem He MeHee 8 3MoU apxumeKmype MOXHO
Haumu npumepbl, 00CMOoliHble ypOBHA MUPOBO20
3004Yecmaa, cnocobHble conepHU4Yamo ¢ Haubonee
uU38eCMHbIMU NPOeKMamu Hoeelie20 8peMeHU.

22 BblchM nekab6bpb/AaHBapb

OBpEeMeHHble  BbICOTHble  3JaHuA
CTanu noABNATbCA B Typuun B Haua-
ne 1970-x ropoB, ¥ nopjasnAwollee
60/IbLIMHCTBO 13 HUX COCPEefOTOYEHO
B Crambyne u otyacTv B cTOonMLe —
AHKape. B gpyrux panioHax cTpaHbl, B TOM 4ncie Ha
KypopTHOM nobepexbe renckoro n CpeansemHoro
MOpeM, BCTPeYaloTCA NNWb OTENN, KOTOpble MOXHO
KBanMouUMpoBaTb Kak BbICOTHble 3AaHuA. OfHako
Hanbornee VHTepecHble MOCTPOMKU W HacToAwme
Heb6oCKpebbl Bce Xe crefyeT uckatb B Ctambyne. A B
nocnefHne HeCKosbKo NeT BbICOTHOE CTPOUTENbCTBO
B 3TOM ropojie 1 BOBCE MepeXKMBaeT HOBbIN pacLBeT.

[naBHbIM KynbTypHbIM M OAHOBPEMEHHO penunru-
03HbIM Kommiekcom Ctambyna ¢ rpapgoobpasyowm-
MU BbICOTHbIMW JOMUHaHTaMU, 6eccropHo, ABnaeTcA
fony6as meueTb C ee lWecCTblo MUHapeTamu. lNocne
3aBeplUeHnA CTPOUTENbCTBA 3TOrO rPaHAMO3HOro

Anthill Residences, Ctambyn

coopyxeHusa B 1616 rofly meyeTb cTana CambiM BaX-
HbIM PefINrno3HbIM CUMBOIOM B Typumn. MHTepecHo,
YTO y TPAANLMOHHON MeYeTH KONNYeCcTBO MUHAPeTOB
He pernameHTMpoBaHo. VIx mMoxeT 6biTb OAVH, ABa,
yeTblpe 1 Aaxke Gosblue, OHWM MOTYT U BOBCE OTCYT-
CTBOBAaTb, €C/I MeYeTb BXOAUT B €[MHbIA KOMMIEKC
C Mefipece 1 KapaBaH-capaem. Ho npeanouteHune Bce
e oTAaeTcA NapHbIM KOMMO3MLUMAM, YTO obycniosne-
HO 3CTETUYECKOW 3aBEepPLIEHHOCTbIO U Ob6Liel TAroW
MYCY/IbMaHCKOW KYSbTYpbl K FeOMEeTPU3NPOBaHHOCTH
dopm. B oTnnume oT npaBOCNaBHbIX XPaMoB, rAe
KOJSIMYeCTBO KYMNosioB UMeeT CTPOro CUMBONNYECKOe
3HauyeHue, ANA MeyeTel He CyLeCcTByeT CTOMb XecT-
KOWM B3aUMOCBA3N MeXAy Penurno3HbiM CYMBOJIOM
N KONNYeCcTBOM MuHapeToB. OHM MMeloT B MepByio
oyepeAb yTUANTapHOE 3HaYeHne — oTCloa Co3blBaloT
BepyoLWMX Ha MonunTay. Konnyectso MmHapeToB 60s1b-
e 3aBUCUT OT BAIMAHUA OKPYXeHus, GUHAHCOBDIX,
NPaKTUYECKNX U KOMMO3ULIMOHHBIX COOOPaKeHNI.

Mpy 3TOM JOMONHUTENbHYIO CMbICIIOBYIO HarpysKky
MOXeT HecTU KonnyecTBo 6anKOHOB Ha MUHapeTax.
Tak, B lonyb6oin meueT 6ankoHOB W3HayanbHO Mna-
HMpoBanocb 14 — Mo TPWU Ha YeTblpex OCHOBHbIX U
no ABa Ha YrNoBbIX MWHapeTax — B YecTb 14 cynTa-
HoB OcmaHcKoW umnepuu, npasuBWKX A0 Axmena
MepBoro, nHMLUMaTOpa NOCTPOIKM 1 3aKa3umKa BCEro
Komnnekca. OfHaKo no3sxe 1 B ero yecTb 6bin fobas-
neH 6ankoH. CerogHa KoMnneKkc HacunTbiBaeT 16 6an-
KOHOB Ha LIeCTW BbICOTHbIX MOJIUTBEHHbIX OallHAX,
BO3BbILIAOWNXCA B LeHTpe Ctambyna.

MoMUMO MVHapeToB TPafMLUOHHbIE BbICOTHbIE
JOMUHaHTbl B Typuum — 6allHW HepenurnosHoro
xapaktepa. B Crambyne coxpaHUnocb HaCKONbKO
BeCbMa nprMeyaTenbHbIX 6alleH.

lanatckaa 6awHA (Typ. Galata Kulesi, aHrn. Galata
Tower) oTHoOCUTCA K uumcny Hanbonee BaXHbIX
BbICOTHbIX WCTOpPUYECKnX coopyxeHnin Crambyna.

Zitas, Crambyn

PacnonokeHHasa Ha BbICOKOM xonme parioHa lanaTa,
61-meTpoBan OallHA BMAHa MPaKTUYECKM K3 06O
yacTu ropopa. Bmecte ¢ nmpupopgHbIM «nocTameH-
TOM» BbICOTa 3TOrO COOPYXEHUA Haf YPOBHEM MopsA
COCTaBNAET BHyLWMTeNbHble 140 M, YTO CnNpaBeanBoO
[enaet ee OfHMM U3 TNaBHbIX BbICOTHbIX CMMBOMOB
ropoga. bawHa ctoana Ha 3Tom mecTe yxe B V Beke
H.3. Celyac MocTpoWika ABNAETCA yacTbio GopTUdU-
KaLUMOHHbIX YKPEenieHun, BO3BEAEHHbIX FeHy33uamu
B cepeauHe XIV Beka M nepBOHayanbHO HOCKBLLMX
Ha3BaHue «bawHA Wwucyca». CBoe coBpemeHHoOe
Ha3BaHVe GallHa nonyuyuna Bo BpemeHa OcMaHCKom
umnepun. Mocne nobeabl Haf reHys3uUamu ee NPoJoI-
»Kanm ncnosib3oBaTb ANA 3aLUTbl TOPrOBbIX U BOEHHbIX
Kopabnen, npuyanBaBLINX B 3TOW 30He. A BO Bpemsi
npasneHna cyntaHa Mypapga TpeTbero (BTopas nosno-
BrvHa XVI BeKka) 6GaliHA Mcnonb3oBanacb Kak obcep-
BaTopuA. PectaBpauusa 6aluHu, O CMX MOP HOCALEN
yepTbl Kak BU3aHTUNCKON, TaK U FeHy33CKOW CpefHe-

BEKOBOW apXuUTeKTypbl, nposoaunnack B 1964-1967
rofax, korga ObliM BOCCTaHOBJIEHbI MCTOpMYecKas
KPOBNA KOHMYECKOW GOPMbI N NECTHUYHbIE MPOJIETDI.
B nocnefHue Heckonbko neT B 6GaliHe MOABUAUCH
nunT, pecTopaH 1 CMOTPOBas MioLagKa.

B oTnnume ot lanatckol 6GaliHKM, PacrnonoXeHHON
B €BPOMenCKOM YacTu TypeLKon CTONULbl, He MeHee
3HameHuTas [leBnubna 6awwHs («bawHa JleaHapa», Kbi3
Kynecu, Typ. Kiz Kulesi, aHrn. Maiden's Tower) Haxo-
AUTCA B a3maTckon yactu Crambyna, Ha HebonblioM
ocTpoBKe bocpopckoro nponvea B paioHe YcKiogap.
o ogHoW 13 Bepcuii, ee BO3BeNN MO NpPUKasy adpuH-
ckoro noskoBopaua AnNKBMafa AnA ycnewHoro npo-
TUBOAENCTBMA nepcmackomy énoty. o gpyron -
noctpounu npu nMmnepaTtope KoHctaHTuHe Bennkom
ANA KOHTPOSA 3a NPONUBOM. 3a BpeMsa CBOEro cylie-
CTBOBaHUA GallHA MCMOMb30Banacb Kak Mask, TOpb-
Ma, KapaHTVHHBIA N30MATOP M apCeHas, B Halu AHN

TaM pacrnonaraeTca MOAHbIA pecTopaH. A B 3Hame-
HUTOM KuHo3Monee npo [xermca bonpa [eBuubsa
6allHA cnyXuna pe3vaeHumnen KOBapHOW repouHu
Codu Mapco.

MHorouncneHHble BapraHTbl Ha3BaHMA CBA3aHbl C
pasfIMYHbIMU POMAHTUYECKUMW U TPArMYHbIMU NIEreH-
gamu. [leBuubeii 6aluHA 6biia Ha3BaHa B YeCTb Aoye-
pu cynTaHa, KOTopyto oTeL, xoTen ybepeub OT cMepTyh
M Ona 3Toro 3anep B 6GaliHe, NbiTasiCb NPOTMBOAEN-
CTBOBaTb MPOpPOYeCTBY, HO 6e3ycneLHo... (Mo gpyrow
BEpCMUN [EBYLUKY BCe e Cnac MHO3eMHbIN MpUHL,.)
Ha3zBaHue «balwHA JleaHfpa» OTHOCUTCA K ApeBHerpe-
yeckomy Mndy o 3anpeTHom No6BU HowWN JleaHapa
n xpuubl Appoauntbl fepo, HapywBLIen paan BO3-
niobneHHoro o6et 6e36paums. na BCTpeun ¢ nobu-
Mol JleaHAP KaKAylo HOUYb MnepennbiBaji Mponus
[lappaHennbl, OPUEHTUPYACb Ha CUTHaNIbHbIA OFOHb
BHYTpU GalwHu. Ho no BeneHuo pa3rHeBaHHbIX 60ros
OfHa>KAbl OTOHb Yrac 1 HOLLA YTOHY. Youtasa ropem

ATM Towers, Ctambyn
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Combkaya Hotel, AHkapa

lepo 6pocrnachk ¢ 6alHN B MOpe. B MHOroUncieHHbIx
Ha3BaHVAX 3TOr0 APEBHEr0 COOPYXEHWA OTPasunnCh
pasfinyHble KynbTypHble U NCTOPUYeCcKMe nacTbl pas-
BUTUA BsaHTm — KoHcTaHTuHonons — Crambyna. Ceoi
coBpeMeHHbl Bua [eBnubsa GaluHA nonyyuna B cepe-
anHe XX Beka, Korga 6bina peKoHCTPyMpoBaHa B COOT-
BETCTBMM C 06/IMKOM, COXpaHMBLUMMCA K Havany XIX cTo-
netua. OHa no cei AeHb ABNAETCA OAHVM U3 KIOYeBbIX
NCTOPUYECKUX 3aHUIA KpynHelLero ropoaa Typumm.
Ewe opHa pocTonpumeyvaTenbHOCTb B eBponei-
ckoln vactm Crambyna - yHuepcuTeTckaa «bawHa
Beasut» (typ. Beyazit Kulesi, aHrn. Beyazit Tower).
XoTA ee BbICOTa U COCTaBNAET BCEro 85 M, pacrnonoxe-
H/e Ha XonMme fenaeT H6allHio 3aMeTHbIM BU3YaslbHbIM
CMIMBOJIOM LENIoro panoHa. B Hen ueTbipe 3Taxa,
MMeIOLLNX CaMOCTOATENbHblE Ha3BaHWA, K AeKopu-

poBaHHOMy 6enompamopHomMy ob6bemy BeayT 180
JepeBsHHbIX cTyneHel. lNepBoHauyanbHoOe Ha3Hauye-
HWe BalHM — CMOTPOBasA NoXapHas BblwkKa. OHa 6bina
nocTtpoeHa apxmutektopom banbaHom B 1828 ropy
no npukasy cyntaHa Maxmygaa Broporo. Mo cpaBHe-
Huto ¢ [JeBuubeir, asnawLell coboin ob6pasumk cypo-
BO/l OCMAaHCKOW OGOPOHMUTENIbHON apXUTEKTYpPbl, 1
[anaTckomn, Ha KOTOPOW OTPa3UNIOCh BANAHME POMaH-
KO GOPTUPMKALIMOHHON TPaAULMK, Xy[OXKEeCTBEH-
Hoe pelweHne «bawHn beasnT» — U3ALWHBIA Npumep
BO3AENCTBMA CBETCKOM €BPOMNencKOon apXUTeKTypbl
Ha TYpeLKYo apXMTEKTYPHYIO LLIKONY.

CpenoTounem Hambonee MHTEPECHbIX COBPEMEH-
HbIX BbICOTHbIX 3AaHu Ctambyna cTan AefIoBON LeHTp
ropoga — panoHbl Macnak un JleseHT. OTgensbHo cTos-
Wwme odpucHble BbICOTKM 1 delleHebenbHble oTenn Ha
X0nIMax GOpPMMPYIOT COBPEMEHHYIO YacTb NaHOpPambl

BblchM nekab6bpb/AaHBapb

Typeukon cronuubl. Ewe ogHMM panioHOM BbICOTHbIX
3paHnin aBnsaetca Mepxnguekéin (Mecidiyekoy), roe
BbICOTKM HasloXeHbl Ha TPaAWLMOHHYIO CTPYKTYpYy
Y3KUX YNOYeK MyCy/bMaHCKOro ropoga. 3Ta 4acTb
ropofa — AEMOHCTPaLUA BCEBO3MOXHbIX Y/bTpaco-
BPEeMEHHbIX TeXHONOrMn. [laxke KpynHemwmnn pbiHOK
aHTMKBapuaTa pacrionaraeTca B BbICOTHOM 3AaHUM
Mecidiyekoy Antikacolar Carsosi. Hoselimne apxutek-
TYpHble TEHAEHUNN MOXHO OOHapPYXNUTb 1 B paiioHe
Bennukglosio (Beylikduzu), roe HaxopaTca KpynHen-
e B cTpaHe BbicTaBouYHble LeHTpbl CNR n TUYAP
(Convention and Congress Center Tuyap Fair).

K paspsapy Hanbonee 3anoMUHAIOWNXCA CPEAN PaH-
HUX TypeLKnx HebocKpeboB crefyeT OTHECTU 3[aHuA
LWTab-KBapPTMPbI HALMOHANBHOIO TeNleBMAeHNA. 3aaHne
13 npepHanps»KeHHoOro 6eToHa, NOCTpoeHHoe B 1972

rofly, CTano OAHMM 13 NepBbIX HACTOALLMX HeboCKpe-
60B cTpaHbl (236 m). Ero cnpoeKkTupoBana KomnaHus
DB Architecture and Consulting - ogHa 13 Bepy-
LUX TypeLKnX apxXUTeKTypHbIX GMpM, BbiCTynatoLas
B napTHepcTBe ¢ Bunyamin Derman wn Dilek Topuz
Dermanthe n co3paBluiaa Hanbornee Aapkne 3haHnA B
CTUANCTUKE Xaln-Teka BO Bcen Typumn. CerogHa ecTb
cepbe3HasA NoTpebHOCTb B CO3AaHNM HOBOTO BbICOT-
Horo 3paHua ana TB B Crambyne. Mo HoBoMy npoek-
Ty 3A4aHVe AOMmKHO 6biTb 250-MeTpOBbIM, rae yepes
Kaxgble 10 aTaxe oPpncoB MMeeTCA TeXHUYECKUN
3Tax. B 3akpyueHHOW cnupanbio apkage OCHOBaHWA
pacnonoxaTcA HOBble MarasviHbl U pecTopaHsbl, nos-
BATCA HECKOJIbKO CMOTPOBbIX MOWAA0K Ha pasHbIX
ypoBHaAX. OfHaKo CPOKMN peanun3aLum 3Toro 3ambicna
KomnaHumn-3akasurka Calik Holdings noka He yTBep-
[eHbl.
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Sapphire Tower, Crambyn

CamMbIM BbICOKVM 3aBepLUeHHbIM 3[aHNeM cerof-
HA cumMTaeTcs 52-3TaxHbln oduc Is Bank Tower 1,
BXoAAWMN B 6onbluoi Komnnekc Is Bankasi Towers
Complex B paitoHe JleBeHT. MogHMMaoWmiica Ha
BbICOTY B 194 M Hebockpeb onpepeneHHO nmMeeT
oble yepTbl C Hblo-MOPKCKON GawHel [JoHanbaa
Tpamna (New York's Trump Tower), cnpoekTupo-
BaHHOI Tem e 6iopo Swanke Hayden Connell
Architects. MNMomumo 30 3Taxkeln cOO6CTBEHHO oduUc-
HbIX MNoWaaen 3gaHne sBmeltaeT TeaTp Ha 800 mecT,
BbICTAaBOYHYIO ranepeto U obwupHble obLiecTBEH-
Hble MPOCTPaHCTBa BXOAHOM rpynnbl. OTKPbITbIN B
2000 rogy, He6ocKpeb 6yKBanbHO HAUMHEH CaMbIMU
COBPEMEHHbBIMU TEXHUYECKUMM pPeLEHUNAMU.

KomnaHna Powerwave Technologies obopynoBana
3[aHVe CambIMV COBPEMEHHbIMY YCTPOMCTBAMM Ha
KoaKcuanbHOM Kabene. 3To nepsbiii B Typuun Hebo-
CKpeb, OCHaLLEeHHbI CaMbiMU COBPEMEHHBIMY KOMMY-
HUKaLnAMU.

OfHMM 13 KPYMHEMLLNX KNJbIX BbICOTHbIX MPOEKTOB
Typuun pomxeH cTtatb Hebockpeb Arkon Building B
Crambyne, a BTOpbIM MO MacWwTabHOCTW 1 BblcOTe —
komnnekc Arkon Park Residence Toro »e 3acTponiimka

BblchM nekab6bpb/AaHBapb

Arkon Construction Industry & Trade Inc. He6ockpe6
Arkon Building npeactaBnaet coboil [BYXYacTHbIV
npm3maTnyecknii 06bem, rae YacTu, 3akKpenieHHble Ha
efiJMHOM CTunobaTe B OfHY YeTBEPTb BbICOTbI 34aHUI,
conpsAratlTca nof ocTpbiMy yrnamu. HoBbili Komnnekc
6yneT AOMUHMPOBaTb Kak Haf OKpy»Kalolen (Takke
BbICOTHOW) 3aCTPONKOW, TaK 1 Hag pparmeHTaMu 3ene-
HOW 30Hbl, NPUMBbIKAIOLLEN K HeMy € ABYX CTOPOH. YTo
KacaeTcsA BTOPOro MpoeKTa, TO B paioHe Xankanbl
(Halkal) nnaHmpyeTca Bo3BecTn aBe UMAMHApPUYECKme
6allHN 13 cTekna U 6eToHa — AOCTAaTOYHO KOHCepBa-
TUBHOrO An3aiiHa — BbICOTOM B 29 1 34 3TaXa COOTBeT-
CTBEHHO, paccUMTaHHble Ha 538 anapTameHToB. Arkon
Park Residence nocTpoAT B napke, pagoM C XUBOMKC-
HbIM 03€pOM, UYTO BbIABMHET SKONIOMMUYECKY0 COCTaB-
NAOLLYI0 Ha NePBOe MeCTO B PAAY 0COObIX JOCTOUHCTB
HOBOTO »KNJIOrO KOMMeKca.

Bckope B Crambyne OyneT peanv3oBaH ele OfuH
NpoeKT, MpeTeHAYLWMWIA Ha 3BaHMe camoro deLleHe-
6enbHOro 1 MPEeCTUXKHOrO XKMJOro KOoMMneKca feca-
TunetTuA. BHewHnin obnnk GaleH oTcbinaeT 3puTens
K MOCTMOAEPHUCTCKUM BapmaunaM Ha TeMbl ap-AeKo.
TpexuyacTHoe BepTUKanbHOE uneHeHne dpacafos, CTy-
neHyaTble 3aBepLUEHUA, BbIPa>KeHHbI BEPTUKaNU3m 1
baKTypHOCTb PpacafoB NO3BONAT 34aHMAM BblAENNTb-
cA cpeau Bcex Hebockpebos Ctambyna. bawHu Anthill
Residences u3 rony6oro ctekna m 6enoro 6eToHa
nogHMMyTCA Ha 220 M. [MpOoeKTUPOBLUMKN NOCTapa-
NINCb CAenaTb OTCbIIKN K aMepPUKaHCKUM NpOoTOTMMNaM
accoumatmMBHbIMK, n3beras NPAMOro LMTUPOBAHUA
o6pa3oB K3BeCTHbIX HebockpeboB. basumpyacb Ha
obLiem OCHOBaHWM, MPAMOYroJibHble B MnaHe 6aluHu
BM3YyaNlbHO Pa3pyLLaloT TAXENOBECHOCTb Mpu3mMaTu-
yeckmx o6bemoB. Takon adpdeKkT gocturaetcsa bnaro-
AapA AMHaMUYeCK M nepenagam BbiCOTbl K BHELUHeMY
yrny Kaxporo obbema, a He Mo LeHTPY, Kak B 6onee
Knaccmyeckmx pelueHunax. B komnnekce 6yayT cna- un
peKpeauroHHble 30Hbl, TMMHAacTUYeCcKne 3asbl U Mio-
WaaKu Ana urpbl B 6acket6bon 1 TeHHUC, HaLMOHasb-
Hble pecTopaHbl 1 60/bLLON TOPTroBbIVi KOMIIEKC.

B napHbix 6awwHax Anthill Residence HacunTbiBaeTcA
no 54 3Ta)<a, NO3TOMY BONPOC afleKBaTHOIO NHXeHep-
HOro OCHalLeHVA 1 ygobCTBa UCNONb30BaHNA NMPTOB
ABNANCA OfHUM U3 KJoueBbIX. Hanbonee npuemne-
Moe pelleHne — 14 nMPTOB C PeKOPAHON CKOPOCTbIO
6 m/c — npepnoxuna komnaHua KONE. (3T1a xe prpma
obopyaoBana 52 CKOPOCTHbIMU ANGTaMU U LWECTbIO
3cKanatopamn HebocKpebbl MockoBckoro Cutum —
MHOTrodYHKLMOHaNbHbIA KoMMeke «fopop cTonmuy.)
BbawHun Anthill Residence ctanyT nepebiMu B Typunmn
BbICOTHbIMW 3[aHUAMM, OCHALLEHHbIMU YHUKaSbHOW
pa3paboTkoin KONE EcoDisc(r) - HOBaTOpCKOI 3Hepro-
3$PeKTUBHOM TexHonornen. YCTaHOBKY CKOPOCTHbIX
nndToB B KOMMNIeKce 3aBepwat B 2010 rogy, a K aeka-
6pto KOMMIIEKC yxKe OyfeT 3aceneH.

B cooTtBeTcTBUM CO cTpaTerveii pa3sutusa Ctambyna
paiioH Atasehir fonkeH NPUHATbL Ha ce6a yacTb QyHK-
uuin genoBoro KBapTana JleBeHT 1 co3paTtb Haubornee
KOMObOPTHbIE yCIoBUA ANA MogepHu3aummn  rHaH-
COBOro CeKkTopa TypeLKon 3KOHOMMKWU. Pa3Butue

Atasehir, pacnosioXeHHOro B a3nMaTCcKoW 4acTu ropo-
fa, 6bino mHuumMmMposaHo B 2007 ropy npembep-
MuHuctpom Tanunom SpporaHom (Recep Tayyip
Erdogan) ¢ uenblo nepeHecTu WTa6b-KBapPTUPbI Haw-
6onee KpynHbIX HaLMOHaNbHbIX 6aHKOB 13 AHKapbl B
Crambyn. MNMnaHnpoBanca nepeBof OCHOBHbIX 0drcoB
TaKUXKPYMHbIXUIPOKOBHALMOHaIbHOrO GUHAHCOBOTO
PbIHKa, Kak 6aHK Ziraat Bankasi, Halkbank n Vakifbank,
a Takxe Typeukoro LleHTpobaHka (Turkish Central
Bank, Banking Regulation and Supervision Agency
(BDDK)) n komnaHun Capital Markets Board (SPK).
MepeHOC OCHOBHOW aKTUBHOCTU KPyMNHenwmx 6aHKoB
cTpaHbl B Ctambyn onpasAaaH 1 € TPaHCMOPTHOW TOUKNM
3peHuA, Befb paiioH Atasehir HaxoauTcAa Ha nepeceyve-
HUW INHUIA CTPOALLENCA Pa3BETBIEHHOW CETU METPO,
goporu kK HoBomy aspornopTy Sabiha Gokcen Airport
C ABYMA rMaBHbIMK aBTogoporamu mexay Crambynom
1 AHKapol. B HoBom palioHe Atasehir ocoboe BHU-
MaHue yAenAaeTca 3KOIOTMUYHOCTU coopyxeHnin. U
B HOBbIX oducax, U B Xubix Hebockpebax GyaeTt
[eicTBOBaTb XOPOLO MPOAYMaHHasA COBpeMeHHas
cucTeMa sHeproobecneyeHna 1 KIMMaT-KOHTPOns, a
TakXe crcTema BTOPMYHOrO MCMOMb30BaHWA 1 nepe-
paboTkm oTxopoB. PaspaboTkoi obuien cTpateruun
NnAaHMpoBaHMA 3aHMMaeTcAa Komnanua Mass Housing
Administration (TOKI).

YunTbiBanA 3aMHTEPECOBAHHOCTb TypeLKNX 3aKa3uu-
KOB B CTPOUTENIbCTBE HOBbIX BbICOTHbIX KOMMIEKCOB,
AKTVBHYIO 3KCMaHCUIO Ha 3TOT PbIHOK CTana npo-
BOAUTb M3BeCTHaA O6puTaHcKaa npoekTHasa ¢upma
RMJM, nmetowaa HeCKONbKO MHOCTPAHHbIX oTaene-
HUIA 1 wTab-kBapTUpy B danHbypre. RMJM nnaHunpyet
noctpoutb B Crambyne nepByio «3eneHyio» 6aluHio.
MacwTabHas BblCOTKa NosBUTCA B palioHe Atasehir.
PacrnonoxeHHbIn Ha yyacTke B 107 KB. M, HOBbI KOM-
nnekc 6ypet BkMtouaTb 60-3TaxHytlo 6GawHio ¢ 1500
XKUNbIMM anapTaMeHTamMu, NATU3BE3[OYUHbIA OTenb,
oducbl 1 KoHdepeHL-3anbl. Kpome Toro, 3gech 6yayT
npefyCcMOTPEHbI XMBOMUCHbIE O6LLECTBEHHbIE MPO-
CTpaHCTBa U o6LIMpPHbBIE NAPKUHIW. Bce anapTameHThl
MMeIoT npeKkpacHble BMAbl Ha bocdop ¢ 3anapa u
no6epexbe MpamopHoro mops ¢ tora. CyliecTBeHHasn
COCTaBMALWAA NPOEKTa — OUYMCTKA W COXpaHeHue
[OX[EBOW BOAbI, a Takxke 3ddeKTrBHble SHeprocbe-
peratowmne TexHonoruu. CotpyaHukm RMIM crapa-
JINCb MAaKCMMAJIbHO Y4ecTb cneuundurKy yyacTka u Knm-
MaTuuyeckne ocobeHHOCTV perroHa, Ytobbl BHeppe-
HUe HOBENWUX «3efeHblX» TEXHONOIMI OpraHMyHO
COUeTanocCb Co CBOeoOPa3HOW TYPELIKON roponCKoi
apxuTekTypoii. Nogo6HbIN nogxod, B CBOK oyepeab,
NMo3BOINT FOBOPUTb 06 3TOM MPOEKTEe Kak O CaMoM
KPYMHOM 3KOJIOrMYeCKN OPMEHTUPOBAHHOM MHOrO-
dYHKLUMOHANbHOM KOMMEeKCce CTPaHbl.

YnpaBneHre NpoeKTOM OCyLeCTB/AET aBTOPUTETHaA
TypeLkaa KomnaHua Varyap Meridian, yacTb xonguH-
ra Varlibas Group International. NMomumo BO3BeaeHMs
BbICOTHOW GaLUHV 6U3HEeC-LieHTpa NPoeKT npeanonaraet
CTPOUTENbCTBO KUJbIX 34aHNI B TEPPAKOTOBbIX, CUHUX
1 Genbix ToHax 1 BKtoyaeT 1500 kBapTup 450 pasnuny-
HbIX TUMOB — OT CTYAWIA 1O anNapTaMeHTOB C MATbIO CNaslb-

HAMW U MEHTXaycoB. [10 MHEHUIO OofQHOro U3 Bnagesb-
ueB komnaHun M. Erdinc Varlibas, nogo6Hble npoekTbi
NMO3BOJIAOT NMOAHATb HA HOBbIV KaUeCTBEHHbI YPOBEHb
npeacTaB/ieHNA O COBPEMEHHOW rOPOACKON apXUTEKTY-
pe 1 cnocobax MHTErpaummn Kak BHyTPU NCTOPUYECKON
3aCTPOIIKY, TaK 1 NpUpoAHOro naHawadTa. MpoekT, Ha
nosiHoe o6CyXMBaHVe KOTOPOro noTpebyerca oKoso
20 ThbiC. YenioBek, byaeT 3aBeplueH B 2011 rogy.
AMOMUMO3HbIE MAaHbl MO CO3[aHMUI YHUKASIbHOrO
COBPEMEHHOIO apXMTEKTYPHOrO MamMsATHWKa B pa3Bu-
BatoLemcs duHaHcoBoM parioHe Crambyna noaTeepans
rnaBsa TypeLKoro npeactaBuTenbCcTea KomnaHui RMIM
Kpuc Oxonc (Chris Jones). Ha ero B3rnag, HoBble He60-
CKpebbl KOMMeKca He TONbKO NMPOAEMOHCTPUPYIOT rpa-

MOTHYI0 paboTy apxuTeKTopa C MCTOPUYECKNM, Kysb-
TYPHbIM 1 MPYPOAHbBIM OKPYXKeHMEM, HO MO3BOJIAT pac-
WMPUTb MPEeACTaB/IEHNA O BO3MOMHOCTAX HOBEMLINX
TEXHOJIOMMI 1 MaTepUanos B TYPELIKON apXm1TEKType.
MpeTeH3unA Ha co3fgaHVe apXUTEKTYPHOrO LefeBpa
HOBOrO BpeMeHW ABCTBEHHO MPOYNTbIBAETCA U B APY-
rom npoekTe Typeukoro otaenexnmna RMJM - yxe ana
AHKapbl. ADXUTEKTYPHbI 06pa3 HOBOro 24-3Ta)KHOro
otena J. W. Marriott Hotel B cTtonmyHom paiioHe
CoryTo3y (Sogutozu) nakoHWYeH W CKyIbMATYpPHO
camofocTaToueH. B 3Tom npoekTe, BbINONHEHHOM MO
3aKasy KomnaHuu-gesenonepa Ozkar Construction
Co., 3Konormyeckaa cocCTaBnAOWaA WHXEHePHOro
OCHalleHVA TaKXe HeManoBaxHa. [IpoeKT npegycma-
TpMBaeT MCMONb30BaHME COMHEYHOW SHeprun AnAa
obecneyeHns BHYTPEHHNX MOTPeBHOCTEN KOMMEKCa,
[N1A 3TOro 3anafHblii U BOCTOYHBIW dacaabl obopyno-
BaHbl CreunanbHbIMU CTEKMAHHBIMY «3aHaBECAMUY,
BbIMOJTHEHHbIMU M3 3KOJIOTMYECKM YMCTbIX MaTepua-
nos. B HoBom oTene 6yayT ynobHble NapKoBKK, Mpo-
CTOpHble GanbHble 1 KOHbEpPEHL-3asbl, BbICTaBOYHbIE
NpOCTPaHCTBa, dpelueHebenbHble Maras3nHbl U pecTo-
paHbl. OCHOBHble 06l EeCTBEHHbIE MPOCTPaHCTBa pas-

OnvH 13 BapmnaHTOB
Agaoglu Residential Tower
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MpoekT Atasehir, Crambyn

MpoekT Skyport Residence,
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Crambyn

MeLLaloTCA B NePBbIX YeTblPeX YPOBHAX 1 NOJ 3eMnen,
a HauyMHaA ¢ NATOro 3Taxa pacnonoxarca 400 Home-
poB oTensA. Bokpyr 6aweH pa3obbloT cKBepbl, JOMNO-
HUB X MPOYMMU M3blICKaMK NlaHAWwadTHOro Amn3arHa,
f8abbl yBENMUMTb KONMUYECTBO 3eNieHu, CTONb Heob-
XOAUMOW B 3TOM XapKoMm KnumaTe. PacnonoxeHue
KOMMJieKca 1 ero 060Cco6eHHOCTb OT OCTasIbHOW
3aCTPOMKM TYPELKO CTONMNLbI CYLLEeCTBEHHO MEHAIOT
BbICOTHbI FOPU3OHT BCero ropoga, fobasnaa emy
cBoeobpasyA 1 y3HaBaemocTu. [1o npeBapuTenbHbIM
[laHHbIM NPOEKT cTapTyeT B csieayoem, 2010 rogy.
HecmoTpA Ha MMPOBOWM SKOHOMUYECKUA KPU3WUC,
KpynHenwwm ropof Typuun — Crambyn — pa3BmBaeTca
[OBONbHO AMHamuyHo. B 2007 rogy B JleBeHTe Haua-
NOCb CTPOUTENBLCTBO «CYNEPTOHKOro» 261-MeTpoBOro
Hebockpeba Sapphire ana Biskon Construction no
NPoeKTy HauuoHanbHoW KomnaHuyn Tabanlioglu
Architects. NMomMuMO oOpuUrMHaNbHOrO coeauHeHNA
OCHOBaHVA ¢ 06bEMOM — B BUE MIaBHO HUCMAZato-
WX KpUBbIX 06NMMLOBOK GOKOBbIX pacafloB — 3TO
SMeraHTHoOe 3aHNe NMeET He TONbKO Pa3BUTYIO BHY-

BblchM nekab6bpb/AaHBapb

TPEHHIO MHPPACTPYKTYPY, HO 1 yHOOHbIe BHellHMe
TPaHCMOPTHble CBA3W C FOPOACKON cpefon (gonon-
HUTeNbHbIe MAaPKOBKM, BbIXOA K IMHWUW METPO U T.4.).
CTpouTenbCTBO 3TOrO MHOTOQYHKLMOHANbHOro Hebo-
CKpeba Ha JaHHbI MOMEHT YKe 3aBepLUEHO.

Ha cerogHAWwHN feHb B TypLmmn HET COOPYXKeHWI, npe-
Bblwatowmx 300-meTposyto oTMeTKy. OfHaKo KomnaHmA
Sahinler Holdings HamepeHa npeofonetb 3TOT py6ex.
Mpepnaraembiin My 60-3TaxkHbIN Hebockpeb Ipek Yolu
Ha 475 Xunblx anaptameHToB 1 90 OPUCHBIX CbioTOB
NoAHUMETCA B CTaMOYNIbCKOM paiioHe bennukarosio.

CrpounTenbcTBo 6allHn 6yAeT BeCTUCH OfHOBPEMEHHO
C BO3BE[IeHVIEM TOPrOBOTrO KOMMIEKCa, 060pyAoBaHHO-
ro MAOCKMMW O3eSIeHEHHbIMN KPOBAMU 1 MEIOLLEro
OTKPbITbIV LieHTpanbHbI aTpuym. PacagHble pelueHns
HOBOro HebocKpeba M TOProBOro LEHTpa MnepeKknu-
KaloTcA — CTeKNAHHasA obnMUoBKa OyaeT MeHATb LBET
OT VHTEHCVBHO-3eJIEHOTO [0 CMHe-ronyboro. N ecnn
y BbICOTHOMO 3[lJaHNA KOHCTPYKTUBHaA ceTka ¢pacafos
co3paeT BrevatieHe AMHAMUYECKOro CTpemJieHuA
BBEPX M MOBOPOTOB 3a Yr/lbl OCHOBHOIO MpuU3maTtu-
yeckoro o6bema, TO CMOXHbBIA NPOTAXEHHbIA dacag
TOProBOro KOMMneKkca NnofyepKrBaeT ropu3oHTanb-
HYI0 AVHAMIKY KOMMO3MLW MIaBHbIMU CKPYTIeHUAMM
yacten 3paHuA. ACUMMETPUYHO «Cpe3aHHble» YacTu
3aBeplLUeHVA He6oCKpeba NMEIOT CXOACTBO C KOPOHOM,
HO NCKIOYNTENIbHO COBPEMEHHOrO An3aliHa.

Ecnn B komnnekce Ipek Yolu peanusyiotca cmenble
3aMbIC/Ibl apPXUTEKTOPOB, TO y HEro ecTb BCe LUAHChI
CTaTb HACTOALLEN XeMUYYXNHOW BbICOTHOTO CTPOUTENb-
CTBa BCEro pervioHa, JOCTOMHOro comepHuMYaTb Mo
LOCTVKEHWAM B 3TOM 0611aCTU Ha MUPOBOM YPOBHE.

Ewle ogHol MHTEpeCcHO 3agyMKol ABnAeTcA 6aluHA
Tasyapi Seyrantepe Tower BbicoTon B 255 m. OcHoBHOe
Ha3HayeHwue 3Toro 75-3TaXkHoro 31aHnA, CNPOEKTUPO-
BaHHOro XakaHom KupaHom (Hakan Kiran), — xwunbie
anapTaMeHTbl A1 TOCTOAHHOTO MPOXMUBAHMA 1 UM
BHaeM. He6ockpeb npefcTaBnsaeT co60 KOMMO3MLKIO
B BMAE [BYX PAa3HOBbICOKMX 06TeKaeMblX 06beMOB U3
CTeKna 1 6eToHa, CKpenieHHbIX BOKPYT eIVHOro Bep-
TUKaNIbHOTO «CTEPXKHSA» U HalleAWwunX OTpakeHue B

[BYX CTEKIAHHbIX TOPU3OHTANbHbIX «JTyyaxX» HUMKHEN
06LecTBeHHON 30HbI. ballHW, yaMBMUTENbHO HanomMu-
HaloLme NoOHAOHCKMI NpoeKT Skyhouse, nnaHupyetca
NOCTPOUTb PALOM C TOProBbIM KOMMIEKCOM, B Hemno-
cpefcTBeHHON 6nmM3ocT OT cTagmoHa Galatasaray
B CenpaHTene (Seyrantepe), Ha nepeceyeHun Jopor
mexnay panoHamn JleseHT m Macnak. ockonbky
ropofcKune BNacTyi OYeHb 3aUHTEPECOBaHbI B ynyyLue-
HUK UMnIXa parioHa CenpaHTene, TO CTPOUTENBCTBO
HOBOW BbICOTKN MEHHO B 3TOM MecCTe NpefcTaBnAeT-
CA BeCbMa peanunCTUYHbIM.

Pewan yTunutapHble BONpOChbl Mpu CTPOUTENbCTBE
HOBbIX BbICOTHbIX XW/blXx Komnnekcos B Crambyne,
TypeuKue NpoeKTUPOBLMKNA Cepbe3HO paccmaTpu-
BAlOT 1 BO3MOXHOCTU CO3JaHNA CUMBONIMYECKNX 06b-
€KTOB, B OONbluei cTemneHn npefHa3HauYeHHbIX AnA
npuaaHNA apXUTEKTYpe ropoAa HOBOTO YNbTpacoBpe-
MeHHoro nmuaxa. K paspagy nogo6Hbix 3aaHnin OTHO-
cuTCA 34-3TaxkHbl Hebockpeb Skyport Residence. Ero
06NMK HaNoOMMHaeT cKopee rmraHckyto 120-mMeTpoByio
aQHTEeHHY unu TenebalHo cyrybo GpyTyprucTnyeckoro
AV3aliHa, YeM TPaAULMOHHYI0 OBUTaeMyto CTPYKTYPY.
Mognym OpuUrMHanbHOro COOpPYXeHWA 3akpy4ynBaeT-
CA B BMAe NONYMPO3PayHON CTEKNIAHHOW KPUBOW,
BMUCAHHON B NPOMOPLMM 30/I0TOrO CEYEHUS, B KOTO-
pbli MO LEeHTPY Kpyra BCTaBfieHa GETOHHasi BepTU-
Kanb NepemMeHHON WNPUHbI (MaKCMMalbHO LIMPOKasn
B CepefuHe BbICOTbl). Ha 3TOM ypoBHe 3aKkpenneHbl
napHble BaHTbl, YAePKUBaOLMEe OCTOB B BEPTUKalb-
HOM MOMNOXKEHUN. B 3TOM KOCMMYECKOM COOpPYKEeHMM
pacnonoxartcAa 112 pOCKOLWHbIX HOMEPOB OTeNnA U
aBToCTOAHKa Ha 700 mawmnHo-mecT. [MpoeKkT cmenoro
VHXeHepHoro peleHns Skyport Residence Bbinon-
HWM M3BECTHbI KOHCTPYKTOP I-H Irfan Balioglu, a 3a
BOM/IOLEHNEM €ro 3aMbIC/IOB CNefAT CrneunanuncTbl
ZeBenonepckon KomnaHuy Gulyapi. CtpouTenbcTBO
GalHM BepeTcA C cepeavHbl 2008 roga U OOMKHO
6bITb 3aBeplueHo B 2011 rogy, uTo, 6e3ycnoBHo, 060-
ratut apxutekTypy Ctambyna cBoeob6pasHbiM 1 3amno-
MVHaLWUMCA BbICOTHbIM 3JaH/EM.

HecmoTpa Ha Kpu3uc, B 2009 rogy Ha cya Typeu-
KOW 06LLeCcTBEHHOCTY 6bI10 NPEeCTaBNEHO J4OBOJIb-
HO MHOTO MPOEKTOB BbICOTHbIX 3JaHNI, LEMOHCTPY-
pylowWwrx cTabunbHOCTb M YCNEWHOCTb TypeLKom
3KoHOMMKU. K pa3psagy Hambonee sApkux npeg-
NOXEHUN criegyeT OTHeCTUM NpPOoeKT 45-3TaxxHou
6awHn Agaoglu Residential Tower ana Crambyna
no NPOeKTy MeCTHON apXUTeKTypHON upmbl
Camoglu. ApxuTeKTopbl BbIMOMHUAN YeTbipe Bapu-
aHTa HebocKpeba, 1 Kaxabll NO-CBOEMY MHTEpeCeH.
MepBOHavanbHbIN NPOEKT NpeaycMaTpPUBan LUInH-
OPUYECKU CTEKNIAHHBIN 06bem C ABYMs GalHAMMU
pa3HoOl BbICOTbI, BbIMONIHEHHbIMUK 13 BblOENeHHOM
CTanu 1 CTekna C NPsMOYroJfibHbIMU rOpPU30OHTasb-
HbIMW OKHamu. [1Be UuAUHApUYecKne 3eneHble
CTeHbl 3aKpPY4Y/BannCb BBbICb HaA WINPOKOWN apKom
noagnyma. Bropoin BapuaHT npoekta 6a3mpoBancs
Ha COOTHOLWIEHMNAX YMNPOLEHHO-TOTUYECKUX apoK,
BbINMOJNIHEHHbIX MOJIHOCTbID B CTEKNe Ha CTporo
BepTUKaNbHOW CeTKe W HauMHamwWmxca Hag 6onb-

J. W. Marriott Hotel, Crambyn

WM FOTUYECKUM OKHOM, 3[jJaHNe BeHYas BblCOKMWI
Wwnunb. TpeTuin BapuaHT NpoeKTa — NPOCTON Npu-
3MaTMYeCcKUin 06beMm, MOCTABEHHbI Ha MOAWYM
C O3eIeHeHHOW 3KCnyyaTupyemMon KpoBnen. IToT
BapuWaHT NpoeKTa oTanyaeTcs 60nbWrM LBETOBbIM
pa3Hoob6pasuem. YeTBepTbii U OKOHYATENbHbIN
npoekT HebocKkpeba — MOHYMEHTalbHas KOMMO3U-
LMs 13 ULUIMHOPUYECKOTO «CTBOMA» C Cepuei ropu-
30HTaNbHbIX M30THYTbIX AYr U BOTHYTbIX LEbHbIX
60KOBbIX MoBepxHocTe. Pacafibl UMET 3aTennu-
BYIO reOMeTpunYecKylo cepebpucTo-3eNieHyto CeTKy.
LleHTpanbHas yacTb 3gaHunA BU3yasibHO MaKCMMaJib-
HO obnerueHa n ceeTonpoHuyaema. CrpouTenbCcTBO
6allHM JOMKHO HavyaTbcA B 3Tom 2009 roay.

OpyryMm BbICOTHbIM MpoeKkToM KommnaHuu Camoglu
Architecture ana Crambyna MOXeT CTaTb 55-3TaXHbliA
Hebockpeb Erkan Business Centre B paiioHe Umraniye.
Ero cnoxHaa KoHOUrypaums, MeHsALWmecs ovepTaHms
MaHOB B 3aBUCUMMOCTU OT BbICOTbI 3TaXka, NMopyepKu-
BaeTcsA Ha dacagax MCNoNb30BaHVMEM aKTMBHOTO LiBe-
TOBOrO KOHTpacTa CMHero v 6enoro, Yto JOCTaTOYHO
TPagMLMOHHO ANA HOBENLEeN TYpeLKON apXUTEKTYpbl.
MouTn rotnyeckue feKkopaTBHbIE aPKU MO BCEN BbICO-
Te dacafoB NpUAAOT 34aHUI0 HEMOBTOPVIMBIN OGNVK, a
dopma cTrnobata 13 ABYX CKPELLEHHbIX Ayr YCUNMBaeT
3TO HECTaHAAPTHOE BrevaT/IeHne 1 Ha YPOBHEe BOCMpUs-
™A newexopa. MNprpogHoe oKpykeHne HoBoW oduc-
HOW GawHM noafepkuBaeTca NaHawadTHbIM Au3ai-
HOM 3KCrJTyaTUpyemon Kposnu ctunobata. B uenom, ¢
APXUTEKTYPHO-XYAOKECTBEHHON TOUKM 3PEHUA NMPOEKT
6u3Hec-LeHTpa Erkan BbirnaguT Becbma ybenutensHo.

ApxuTeKkTypa 60onblIMHCTBa CTpoAwmxca B Typunmn
Heb60CKpeboB HeceT Ha cebe YeTKUA OTNevyaToK yTu-
JINTAPHOCTM B pelleHnn 06pa3HO-Xy[oXKeCTBEHHbIX
3apay. OpgHako cpely MpPOEKTOB, pa3paboTaHHbIX
B nocnefjHue fBa-Tpu ropa, B 0cobeHHocTW Ans
Crambyna, ye MOXHO OOHapyXuTb BecbMa Heba-
HanbHble. /I ecnun xoTa 6bl YaCTb 13 HUX YAACTCA pea-
NN30BaTb, TO COBPEMEHHasA TypeLiKas BbICOTHasA apXu-
TEKTypa CMOXeT ComnepHMYaThb C BeAyLWwMmn apXuTeK-
TYPHbIMU LIKONaMW COBPEMEHHOCTU. M

MpoeKT TeneBn3noHHoM
6aLluHu (BapuaHT)

nexkabpb/aHBapb Bb“:ﬂ“!kj;

29



|[cTune

B BbICOTHON
KOPOHE CTAMbBYVYIJIA

Cmam6yn - yousumesnbHoil 20po0. E20 keapmarneli
pAacKuHynuco Ha 150 Km 6 O/1UHy U 50 Km

8 WUpUuHy cpasy 6 08yx 4yacmsix ceema — Eepone

u A3uu. Ynuybl Cmambyna c6ezaarom c xonmoe

K MpamopHomy mopio, 6e0ym K nposiugy

bocgpop u 6yxme 3onomoti Poe, komopas 0enum
esponelicKkue Keapmarsbl Ha 0ee yacmu. Cmamo6yn
NpuUHAoIeXxum He MoJIbKO K pa3/Iu4HbIM 4acmsam
ceema, HO U pasIudHbIM KyJlemypam. 30eco
ocmasusiu ceoli c/1ed 2peKu, pumsisiHe, mypkKu...
CoepemeHHbIU Cmambyn akmueHo passuseaemcs.
E>xe200HO0 nosienaemcs 30 HOBbIX y/1UY, A NO OCU
3anao-e80CMOK — CMPOAMCA XKuJible palioHbl.
Jenoesie keapmanel ykpawarom opazoyeHHbie
KOpOoHbl Hebockpeboa: 8 Macnake so3sooumcs
270-mempoebsbil «<Anmas», a e JleeeHme eckope
3acusem «Cancgpup».

261-meTpoBas bawHaA Istanbul Sapphire cnpoektn-
poBaHa cTyawueir Tabanlioglu Architecture gna Biskon
Construction, gouyepHen cTpykTypbl Kiler Group. OHa
CTPOMTCA B €BPOMENCKON 4YacTu ropoga, OesoBOM
ueHTpe Levent, Bgonb ynuubl bylokgepe. 310 ogHa
13 Hanbonee BaXHbIX XO3ANCTBEHHbIX 30H He TONIbKO
6naropgapa CBOeMy PacronoXeHUo Ha nepekpecTke
MeXAyHapoAHbIX aBTOCTpaf, CBA3blBalowmx Espony
1 A31io, HO 1 NMOTOMY YTO 34eCb pa3melleHbl WTab-
KBapTMPbl BEAYLUMX TYPELKNX 1 TPaHCHaLMOHaNbHbIX
6aHKOB, KOMMaHU BCEMUPHO W3BECTHbIX TOProOBbIX
Mapok, Ctambynbckoit GOoHAOBOW GUPXN 1 [OPOrUX
MarasuHoB. «Crambynbckuii candup» Gyaer cambiM
BbICOKMM 3AaHVeM [eNnoBoro painoHa Levent n BTO-
pbim no BbicoTe B Crambyne n Typuummn. Kpome Toro, oH
3aiimeT BTOpoe MecTo B EBpone cpepu »unbix He6o-
cKpeboB, rae NMAePCTBO NPUHAANIEXNT MOCKOBCKOMY
264-meTpoBomy «Tpuymd-Manacy».

OTa npospayHaa v nerkas ballHA, CTPOUTENbCTBO
KOTOPOW BeAeTcA C MprMMeHeHMeM CaMbiX nepepo-
BbIX TEXHOMOIMI, YKPacuUT rOPOACKON cunyaT. Ecnn
CMOTpeTb M3Aanu, 3A4aHne MoYT He3aMeTHO Cya-
eTcA KBepXy, a Ha BblCOTe YeTBepTOro 3Taxa MniaBHO

30 BblchM nekab6bpb/AaHBapb

ISTANBUL SAPPHIRE

« BbicoTa — 261 M (238 M Hafi3eMHOW YacTn + 23 M
Wnub)

« KonnuecTtBo s1axen — 64 (54 Hag3eMHblIX,

10 nog3eMHbIX)

« PacnonoxeHue — Crambyn, fenoBoi painoH Levent
« [epBoe 1 yHNKanbHOE 3KOoNornyeckoe 3gaHune

B Typummn

- Obwas nnowazapb 3acTponky — 157 800 KB. M

- Toprosble nnowaan — 35 000 KB. M

« MnaHnpoBKa KBapTUp — 22 BapraHTa pasmepamm
o1 120 go 550 KB. M

« BepTukanbHble cagbl Ha BbicoTe oT 40 o 200 m

nexkabpb/aHBapb BblcﬂTM
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Crposwasncs 6awHs

BxopHasa rpynna

nepexoanT B LIMPOKWIA CTUI06AT, roe 3a CTeKsH-
HbIM pacajomM NPYBETIVIBO MUTAOT OFOHBKM TOProBO-
pa3BnekaTenbHOro ueHTpa. OpurMHanbHoe yCcTpou-
CTBO 3TOrO KOMIMOHEHTa 3aCTPOMKU KaK edunHOro u
B TO e BpemMsA MHOroypOBHEBOro MpOCTPaHCTBA
HanpaB/ieHO Ha pacluMpeHre rpaHunL, TPAANLNOHHbIX
npeacTaBneHnii 0 NOXo4e 3a NOKynKamm.

Bcero B 6aluHe HacumTbiBaeTcA 64 3Taxka: 54 Hajg-
3eMHbIX 1 10 noa3emMHbix. 47 3TaXkel OTBeAEHbl Nnop,
KUNbe, Ha WeCTV NOoA3EeMHbIX YPOBHAX pa3mecTATCA

BblchM nekab6bpb/AaHBapb

ABTOCTOSIHKU [/151 KUJIbLLOB U MOCETUTENEN, a yeTbipe
3aiMeT rmnepmapKer.

TpaHcnopTHas p[oOCTynHOCTb obecneuymBaeTca
3a cyeT yao6HOro pacnonoxeHus 3paaHua (B6nunsn
CTaHUUM METPO), a WeCTUYPOBHEBbLIM MOA3EMHbIN
rapax pewut npobnemy napkoBKM aBTomobunen.
K 0cob6eHHOCTAM MpoeKTa MOXHO OTHEeCTUM U To,
YTO KaXAbl AeCATbI 3TaX npefHa3HayeH AnsA
30H OTAbIXa WM TeXHUYeCKUx HyxfA. Ha BbicoTe
163 M pa3mecTATcs nonsa AnAa MUHU-ronbda, a Ha

30-MeTpoBOM OTMETKE OTKPOIT MaBaTesibHblli 6ac-
CemH.

Mopg cTpouTenbcTBO 6GalHW ropoAcKkMe BRacTu
oTBenu yyactok nnowagbto 157 800 kB. M (ocHOBa-
Hue 6awHn — 11 339 kB. M). K peanuzaumm npoekTa
npuctynunu B 2006 roay. MNog Istanbul Sapphire 6b1n
BbIPbIT KOT/IOBaH rny6uHon 42,5 m. ina Typuun 3710
nepBblli ONbIT NOAFOTOBKM KOT/IOBaHa Takow FnyOuHbl.
Jletom 2009-ro 3aKOHYEHbl OCHOBHblE CTPOUTENbHO-
MOHTaXHble paboTbl. OTKpbITME TOProBOro LeHTpa
3annaHnpoBaHo Ha ¢espanb 2010 roga, a npogaxa
anapTaMeHTOB AOMKHa 3aBepwntbca B Il kBapTane
cnepgytoLero roga.

Mpw Bo3BeAeHWM GallHK Obln NCNOMb30BaH TONbKO
OAMH KpaH, a mMaTepuanbl 1 cTpouTenein K pabounm
30HaM [OCTaBAAN NOABEMHUK, Nepemellalolninca
BAOJIb MayTbl, NPUKPENEHHON K CTeHe 3daHuA. [nAa
cobntofeHna NPou3BOACTBEHHOro rpadurika ofHoOro-
e[JVHCTBEHHOro 6alleHHOro KpaHa 1 nogbeMHuKa C
[BYMSA KNeTAMY OKa3anocb BMOHe AOCTaTOYHO, YTOObI
NMOKPbITb BCIO OTHOCUTENIbHO HebOosbLUy CTPONMO-
WaaKy, Aaxke korga paboTbl BENNCb Ha CaMOM Nocnea-
HeM, 54-m 3Taxe. MogbeMHNK NCNONb30BasCA Ha BCeX
3Tanax cTpouTenbcTBa. MakcumanbHaa CKOPOCTb
nogbema Knerten, nepemellalomxca He3aBUCUmMo
OTHOCUTENbHO ApYr Apyra, — 40 m/MuH. CoobpaxeHuna
6e3onacHOCTN ObiNU rMaBHbIM AOBOAOM B MOJb3Y
BbI6Opa NOABEMHMKA, MO3BONAIOLLErO B MOSIHOWM Mepe
OLleHUTb MpenMyLlecTBa WCMNONb30BaHUA e[QUHON
MauTbl gnAa AByx KneTel. bnarogaps npusogy, KOTo-
pbIl PacrnonoXeH Ha OfHOW CTOPOHEe KBagpaTHOW
MayTbl, MPOTUBOMOJIOKHAA CTOPOHa cBobodHa ANA
paboTbl Apyroi He3aBNCUMON NNaTopPMBbl.

lpy3onoabeMHOCTb KaXgon 13 KneTen — 2 TOHHbI, ee
pasmepbl COCTABAAOT: MO WnpuHe — 1,5 M, AnnHe — 3,2 m
1 BbicoTe — 2,55 M. [ogbeMHMK OKa3anca nogxonawmm
ONA [OCTaBKM He TONMbKO CbiMyUYnx MaTepuanos, Takux
KaK MeLLKN C LLeMEHTOM WM MOLAOHbBI C MAIUTKOW, HO U
pa3Ho06pasHbIX TPY6ONPOBOAOB 1 KOPOOOB.

B oTnnume oT 3epKanbHbIx GpacafoB cocefHnx Hebo-
ckpeboB ans Istanbul Sapphire 6bi10 BbIGpaHO Npo-
3payHoOe OCTEK/IEHNE, YTO TEM HE MeHee He MellaeT
3[@HUNI0 FAPMOHMYHO BMUCHIBATLCA B CYLLECTBYIOLLYIO
3acTponky. K ToMy e Takum ob6pa3om nopyepkuBa-
eTcA olyLleHne NPo3pavyHoOCTH, CBASHOCTU U LIeNOCT-
HOCTU 06BEKTa, a >KMMbLibl MOTYT No60BaTbCA npe-
KpPacHbIMY NaHOPaMHbIMUX BUZaMMU.

MakTuuyeckn bawHA MmeeT ABa pacapa, KOHCTPYK-
LMA KOTOPbIX JOMMKHA 3alMLLaTh 34aHNe He TONbKO OT
He6NMaronpPUATHLIX KNMMATUYECKUX BO3LENCTBUIA, HO
1 OT WyMa — HEU36EeXKXHOTO CMyTHUKa GONbLLOro ropo-
Oa. YCTPONCTBO BbICOKOTEXHOMOMMYHOIO [ABOWHOMO
dacapa NoONOXWUTENIbHO CKasblBaeTcA Ha QyHKLMO-
HaNIbHOCTW JIETHUX MOMELLEHNIA, BKMoYaa GanKoHbl,
Befb, NPEenATCTBYA NMPOHUKHOBEHWIO BPELHOrO Yib-
TpaduoneTa, OCTEKNIEHME He yXyALWaAeT XapaKTepu-
CTUK eCTeCTBEHHOW OCBELLEHHOCTH.

Bnaropgapa ocoboi cucTeme BEHTUAALUM BHYTPU
3[aHNA MOXHO MOCTOAHHO MOAAEPKMBATb 3afaH-
Hble KAMMaTmyeckme napameTpbl. [JBoriHaa 3awuTa,

KOTOpYlo 06ecrneymnBaloT Orpaxxgawlime KOHCTPYK-
UMK, NO3BOJISIET MOJIb30BATbCA U CagoMm, n 6anko-
HOM B KBapTMpe BHE 3aBUCMMOCTU OT MOrOAHbIX
yCnoBuin. /I HakoHeL, NpeBOCXofHblE U3onupyolme
CBOWCTBa [BOVHOro ¢dacaga Cnocob6CTBYIOT MaKCu-
MasibHOMy 3HeprocbepexeHuto. CokpalleHne sHep-
rornoTpe6neHns JOCTUraeTcss U 3a CYET MPUMEHEHUS
SKOMIOMMYECKMX TEXHOMOMNIN B CUCTEMAX KOMIeK-
ca. KoHcTpyKuua gBonHoro dacafa nossonseTt obe-
CNeunTb eCTeCTBEHHYID BEHTUAAUWIO MOMELLEHUN,
npefycMOTpeHa 1 BO3MOXHOCTb OTKPbITUS OKOH.
OcBeLeHHOCTb YNyYLlaeTcsa 3a CYeT MPO3payvHoOro
ocTeKeHna GpacagoB 1 YETbIPEXMETPOBbIX MOTOJKOB.
Ocobas HaBecHaA CUCTema, KOTopas B aBTOMaTuye-
CKOM peXnme MeHSIeT CBOE MOJIOKEHNE B 3aBUCMMO-
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NHTepbepbl

Cucrembl
[BONHbIX dacapgos

CTV OT BPEMEHU rofa U CyTOK, 06ecneunT nornouye-
HUe ynbTpadnoneToBOro UsnyyeHus u U3bbITOUHOrO
COMHEYHOro cBeTa. 3aaHve 6yaeT OCHaLlEHO coBpe-
MEHHbIMU 3NEKTPOHHBbIMI CUCTEMAMK SKCMyaTaLmm
«YMHbBI [JOM», TapaHTMpYLWUMK ero obuTatensam
KOMbOPTHOE MPOXKBaHMe.

Istanbul Sapphire - camoe nepBoe 3KonornyHoe
30aHue B Typuun C HU3KMM YpPOBHEM MOTpebneHus
3NIEKTPO3HEPTUM 1 ONTUMAJIbHBIM MCMOJIb30BAHNEM

BblchM nekab6bpb/AaHBapb

NPUPOAHbIX PecypcoB. [JaHHOMY HamnpaBneHuio B
NPOeKTNPOBAHWM 1 CTPOUTENbCTBE cervac yaensercs
60s1bLIOE BHUMaHMNe BO BceM MUpe. He ncknouerne n
COBpEeMEHHble TypeLKrne He6oCKpebbl.

[MocKonbKy 3TOT BbICOTHbIN KOMMIEKC M3HaYasbHO
3aAyMbIBaNICA KaK »WUNON, NpU ero NpoeKTNpPOBaHNN
60sbllOe 3HaUYeHVe NpuAaBanoch Tak HasblBaeMoMy
«YenoBevyeckoMy K3MepeHuio». 3hecb Hemano npwu-
MEPOB COYETAHMA IKONOrMYECKoro noaxoga C acre-

TUYECKMM. DTO, B YaCTHOCTU, BbIPaXKaeTcsi B OCTPOYM-
HOM peLleHN BepTMKasbHbIX CA0B, PACrONOMXeHHbIX
Ha Kaxgom 3Taxe. bonbwwue no nnowapu 3vmHue
cafpbl, NOBTOpPsAOWMECA Yepe3 Kaxable AeBATb 3Ta-
e, He TOMNbKO PafyHoT rf1as, HO 1 NMO3BOJIAT CO3AaTb
30Hbl OTAbIXa, A€ MOXHO MPOBOAWUTbL Pa3fNUHbIE
oblecTBeHHble MeponpuATuA. Kaxabih cap Oyapet
Nno-CcBOEMY YHUKameH.

[ns Istanbul Sapphire paspaboTaHbl 22 BapuaHTa nna-
HUPOBKM KBapTUP, XMNas nioLlajb KOTOPbIX COCTaBA-
et o1 120 go 550 KB. M. B KBapTupax 6yaeT napagHbiii 1
YepHbIli BXOL, @ Y Kax[oW crnanbHW — CO6CTBEHHas BaH-
Hasi KOMHaTa. B npenenax ueTBepPTON XKIMoW 30HbI NNGT
[OCTaBNAET XMWJbLIOB MPAMO B anapTaMeHTbl.

B ycTponcTBe anapTaMeHTOB YeTKO NpoCnexnsaeT-
CA CTpemsieHVe CoeAVHUTb MPOCTOP, ecTecTBEHHOoe
ocBelleHne, NpeKpacHble BUAbl U3 OKOH W Apyrue
bYHKUMOHasbHbIe 1 3CTeTUYeCKMEe XapaKTepUCTUKM.

B 6alwHe pa3mecTATCA CMa-canoHbl, MacCaxHble
KaburHeTbl, 6apbl U FOCTMHbIE, OKHA GOJbLIEN YacTn
KOTOPbIX 6yAyT BbIXOAUTb Ha CaMylo 3eNeHyl0 neco-
napkoByto 30Hy Crambyna, oTnuuatowlytocs ocobon
npuUTAraTesbHOCTbIO.

MpoekT Istanbul Sapphire ocHoBaH Ha MoHMMa-
HUW 3aMpOCOB KBapTMpOCbeMLILMKOB. [na nopnep-
aHMA BbICOYANLWIMX CTaHAAPTOB KayecTBa KW3HU
3[ecb NPUMEeHAIT UHAMBMAYaNbHbIN nogxod. Lenbio
npoekTa ObINO co3fjaHNe «eCcTeCTBEHHOW cpefbl 06u-
TaHWA», COOTBETCTBYIOLLEN MeCTOMOMNOXeHuo Hebo-
ckpeba — anuTHOMY paioHy Crambyna. 3TOT npo-
eKT CTaHeT BOMJIOWeHNneM npefcTaBieHna o cTune
KU3HM KOoMMaHum-3acTponwmka Biskon Construction,
a TakKe o06pa3LoOM WMHHOBALMOHHOWN apXUTEKTYpbl,

KOTOpbIi  [OGAaBUT MpUBIEKaTENbHOCTA TOPOAY.
Besykopun3sHeHHoe wu3sAwecTBo Istanbul Sapphire,
HOBATOPCTBO KOHCTPYKTVBHbIX PeLeHuid 1 npume-
HAEMbIX TEXHOJIOMMIA, He TOBOPA YKe 06 3NeKTPOH-
HOW «HauMHKe» 1 KayecTBe 06CyXnBaHuWs, obewatoT
cfienatb 3TOT HeboCKpPeb HacTOALMM 3aKoHOAaTeneM
MOZ B BbICOTHOI MHAYCTpun. M

3eneHble 30HbI MeXAay
bacagamun

nexkabpb/aHBapb Bb“:ﬂ“!kj;

35



apxuTeKTypa
U NnpoeKTUpoBaHue

ARCHITECTURE L' R3[|

|Touka 3peHusn

' 4 3AKA3 IV MHEHUE
«CYAUTE CAMU>

B nepeom Homepe »xypHana «BbicomHblie 30aHusA» 3a 2009

200 s 06cmosamenbHO onucan KOHYyenyuto npoekma «Oxma-
Llenmpa», noOpo6HO 0CMAaHOB8UBWUCL HA YHUKAJIbHbIX

U UHHOBAUUOHHbIX pewieHUsAX. Pasymeemcs, mbl 8 RMJM
2opoumcs pe3ysibmamom pabombsi Hauiezo MHO204UC/IeHHO20
U MHO20HAYUOHA/IbHO20 MeXO0yHapoOHO020 KoJuleKmuea
apxumeKmopoe, UHX@eHepos, 8U3yasiu3amopos, 8cex, Kmo
pa6oman Ha0 npoeKMoMm KomnJieKca, peuiasi pasHoob6pasHbie
3CcmemuyecKue, NIAHUPOBOYHbIe, MexHU4YecKue U UHXeHepHble
3a0a4u u npob6semol. Mo noucmuHe YyHUKa/1bHbili NpOeKm KaK
0115 Poccuu, mak u 8 Muposom macuimabe.

Ounnnn Hnkangpos

nocnegHve Tpy roga Ham yganocb JO COBepLUeH-
CTBa OTTOUNTb 06BEMHO-MNAaHNPOBOYHbIE peLleHUn
B TECHOW UHTErpaLnm ¢ KOHCTPYKTUBOM U CIIOXKHEN-
LWMM KOMMIEKCOM WHMXeHepHbIX cuctem Gyayuiero
3AaHnA. B coTpyaHmnyecTBe C HECKOMbKUMU [ecAT-
Kamy NTyylimnx NpOeKTHbIX KomnaHuii n3 Poccum, BennkobprtaHum
1 fepmaHnm mbl co3paem bypyluee MeTepbypra, MPOEKT, KOTOPbIM
ropoxxaHe 6yayT ropanTbcsa MHorne pecatunetus. KoHuenuys 6awHu
6bina ony6nMKoBaHa BO MHOTMX Nepriognyeckux nspaHuax u 8 2008
rogy nonana B KHuUry «Camble yauBuTeNibHble HEBOCKPEOLI Mypa»
nof pepakuvien AHTOHUHO TeppaHOoBbI, BbiMyLLEHHYIO B TOM YMcCie 1
Ha pyccKkoM A3blke. MeXayHapOAHble 3KCnepTbl B BBICOTHOM CTPOU-
TeNbCTBE BbICOKO OLEHUM MPOEKT, A U MOW KOMNern yyactsoBanu
B HECKOJIbKX MEXAYHaPOAHbIX KOHGepeHUMAX No NpurialeHnam
3apy6exHbIX NpodeccroHanbHbiX cooblecTs. M ecnv B npoLunom
rofly Ha KoHdepeHLMN MO BbICOTHOMY CTpOMTenbCcTBy B Mockse A
[lOKNaabiBan 06 3CTETUYECKUX U TEXHWYECKMX acreKTaxX MpPOeKTa,
TO B 3TOM rofly «CoBeT No BbICOTHbIM 34aHNAM 1 FOPOACKON cpeae»
(CTBUH - mexpyHapofHaa HekoMMepueckas opraHu3aums, otme-
yarowana ceoe 40-netue) 3anHTepecoBanca NOANTUYECKON COCTaB-
nALWen Hawero npoekTta. Ha oKTAGPbCKON MeXayHapoLHON 06u-
neiHon KoHpepeHUun B Ynkaro goknag ToHn KeTtna, Moero Kon-
Nern 1 coaBTopa KOHUENUMy GaLlHM, MOMYYMS HaUBbICLLYIO OLIEHKY
YUYACTHUKOB Kak Camblil HTepecHbIn. VI Tema goknaga «lonuTtuka B
BbICOTHOM CTPOUTENIbCTBE» BECbMa CMMNTOMAaTUYHa 1 Ype3BblyaHO
aKTyanbHa Ana CTPOUTENIbCTBA B €BPOMEeNCKMX ropoAax (BbICOTHOrO
1 He TOJNIbKO), COXPaHMBLUMX AAPO nctopuyeckoro ueHTpa. KHECKO
HEeO[HOKpPaTHO BbICKa3biBasia 03ab0UYeHHOCTb MO MOBOAY BbICOTHO-
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ro cTpouTenbcTBa B JIOHOOHE, yrpoxana UCKIoYeHMEM 13 CrMCKa
BCEMUPHOro Hacneausa KenbHy 1 HepgaBHO Mcknunna dpesgeH 3a
CTPOUTENbCTBO (HeT, He Hebockpebal) MocTa uepes nbby.

OnHaKo HECMOTPA Ha TO, UTO MNaHMpPyeMas BbICOTHaA COCTaBAALD-
wana «OxTa-LUeHTpa» pacnonoxeHa ropasgo ganblue oT Aapa UCTo-
PUYECKOro LIeHTPa U OT ero NCTOPUYECKNX BEPTUKAbHbBIX OMUHAHT
(MO CpaBHEHMIO CO C/IOXMBLUMMUCA NpelefeHTamu BO3BedeHUA
He6ocKkpeboB B TakMx ropofax EBponbl, BXOAALWMX B NepeyeHb Bce-
mupHoro Hacneaua KOHECKO, kak, Hanpumep, Mapwx, JloHgoH, BeHa,
bapcenona, Magpwug, bproccenb, MunaH, JInon, bepnuH, Amctepaam,
Bapwasa, lMpara, BunbHioc, Pura, TannuH un, pasymeetca, Mocksa),
MHGOPMaLMOHHas BOWHa MO OTHOLIEHWIO K MPOEKTY, CMPOBOLMPO-
BaHHAA W MoAJep>KrMBaemMas pasfIyHOro popaa npesepBaLoOHUCT-
CKUMMW TpynnamMmu 1 opraHrsaumuamu, no pasmaxy o6CTpyKLMOHNCT-
CKOW [eATeNbHOCTN CEerofHAa He MMEeEeT MpeLeAaeHTOB B UCTOPUN
MUPOBOrO rpafgocTpoeHuns. M BoliHa 3Ta CO CTOPOHbI ONMO3ULNN
BEAETCA C WCMONb30BaHMEM MpremMoB reb6enbCoBCKOW Mpona-
raHabl: MaccMefiia TUPaXKMPYIOT JIXKMBble 3asiBNEHNA ONMOHEHTOB
CTPOWTENbCTBA U PenpPOAYLNPYIOT KapTUHKU-CTPALINIKK, chanbcu-
duryMpoBaHHble B GOTOLIONE aHOHUMHBIMI aBTOPaMU. PaziMuHoro
popna nxvBble NeTMuun u maHndecTbl GaHTa3npyoT Ha TeMy TOro,
Kak 6yaywaa 6awHA «M3ypoayeT», «OCKBEPHUT», Aa WU MpPOCTO
KYHUUTOXUT» ncTopuyecknin ueHTp CaHkT-lMeTepbypra, npu Tom
YTO M3BECTHO, YTO OHa OyfeT CTPOMTbCA Ha MPOMbIWAEHHON
OKpalHe ropoaa 1 Ha NoYTUTENIbHOM PACcCTOAHUWU OT aHcambren
LEHTPAJIbHbIX UCTOPUYECKNX JOMUHAHT. OfHAKO B rOf0BbI COrpaK-
JaH 1N MeXZyHapoAHOW O6LeCTBEHHOCTW BOT YyXe 4YeTBepTbiit
rofg HaApblBHO M C OCTEPBEHEHMEM BOMBAETCA OAWMH U TOT e

Tekct oUANNN HWKAHOPOB, oupektop RMJM, rnaBHbIA apXUTeKTOp NpoekTa

HUYEM He NoJKpenyeHHbI Npu3bie: «Cnacute MeTepbypr oT GallHK
[aznpomal».

MpoekTt «OxTa-LleHTpa» BCTpeTun conpoTvBneHne cpasly nocse
06baABNeHUs aznpomom B 2006 rofly 0 niaHax CTPOUTENbCTBA WTab-
kBapTupbl B CaHKT-TMNeTepbypre Ha OxTe Kak 00LeCcTBeHHO-AeN0BOro
LeHTpa C BbICOTHON AOMMWHAHTON. Torga 3TOT MPOEKT Ha3blBasnics
«laznpom-Cuntunx», BCKope ero neperMmeHoBanu B «OxTa-LleHTp», nona-
ras, OYEBMAHO, UYTO PEOPEHAUHT MOMOXEeT CHATb Hakan CTpacTei.
Bopbba npoTrB NpoeKTa pa3BepHynacb CnepBa Ha MECTHOM, a MOTOM
Ha defepanbHOM U MeXAYHapogHOM YpOBHAX. OueHb CKOpo Ans
06enx CTOPOH OHa MnpeBpaTWiach B MHOOPMALMOHHYIO BOWMHY C
MCMOsb30BaHNEM BCEX BO3MOXHbIX MEXAHV3MOB BAUAHUA U UHCTPY-
MEHTOB MaHVNYNMPOBaHUA 0OLECTBEHHbIM CO3HaHKEeM. B 310 npoTu-
BOCTOSIHVE OKa3annCb aKTMBHO BOBJIEUEHbI BCE OTPAC/IN MaccmMeaua:
TenesugeHue, pagmo, npecca n MiHtepHet. Hauanacb HacTosLwas oxoTa
3a «rOBOPALLMMM FONIOBaMI»: MHEHWS U3BECTHBIX AesATenein KynbTypbl,
HayKW, CropTa 1 MOSITUKM KaK «3a», TaK U «MPOTVB» HABOAHWN CTPa-
HILbI M SKpaHbl MeCTHbIX MeAVapecypcoB. 3a peAKUM UCKITIoUeHrEM,
NnoyTn BCe CKOMb-HUOYAb M3BeCTHble nMUYHOCTM CaHKT-lMeTepbypra
6blIN BTAHYTHI B KaMMaHUO W60 CTOPOHHUKOB, NMOO NPOTUBHUKOB
CTPOUTENbCTBA, OKAa3aBLUNCL Cpeayr NOAMUCAHTOB TEX U UHbIX BO3-
3BaHWI K rybepHatopy nnm npesmaeHTy Poccuu. K xopy onnoHeHToB
BCKOpe npucoegnHunnck YnHosHukn n3 KOHECKO, a ux pasropato-
LMeca pas3Horiacua C ropoaCKMMM BAACTAMM MO NOBOAY NepecMoTpa
rpaHnL, OXPaHHOW 30Hbl, CIYUYMBLUErOCA elle 3aJ0Nro A0 NPOeKTa
[a3npoma, TonbKo ycyrybunm 3ToT KOHPANKT.

NTorom BOWMHbI OKas3ancA HaCTOAWMIA packon ropoja Ha fBa
HenpuMUpUMbIX narepsa. [leno gowsno Ao MNOMbITOK ONMo3nuun

opraHu3oBaTtb pedepeHaAyM 1 pewnTb cyabby nNpoekTa HapOAHbIM
ronocoBaHvem. Hukorga eue obujectBeHHoe MHeHue B CaHKT-
MeTepbypre He MONAPM30BaNOCh CTOb OTYETIMBO MO BOMPOCaM
APXMTEKTYPbl U rPafoCTPOUTENBbCTBA, Befb 3TW BUAbI UCKYCCTBA
[aBHO yxe He 6binn B daBope y neTepbypxLeB (efBa v Aaxke spy-
OVPOBAHHDBIN FOPOXaHUH CMOXKeT Ha3BaTb MMeHa MATU BblAaloLWmX-
CA COBPEMEHHVKOB-30[UMX, He TONbKO 3eMJIAKOB, HO U POCCUSAH).
MosTomy monApu3auMa 3Ta MPOM3OLINa CKOpee WCKYCCTBEHHO, 1
He Ha OCHOBE KaKMX-MMBO 3CTeTMUeCKUX WU KynbTyposoruye-
CKMX acCreKTOoB, OT KOTOPbIX CpefHeCTaTUCTUYeCKUiA noTpebuTenb
APXMTEKTYPbl — FOPOXKaHUH BeCcbMa fanek, a BO MHorom 6narogaps
VNCKYCCTBEHHOW NONUTM3aLMmM BONPOCa OnnoHeHTaMu. [1na onnosu-
LMOHHbIX MNapTUIA, MEJIKUX MapruHaNibHbIX MOIMTUUYECKUX ABVXKEeHUI
M pasnuuyHoro popa GOHAOB, 3aHMMAKOLWKXCA «OXPAHUTESIbHON»
[eATeNbHOCTbIO, GalHA MOCNyXuna CBoero pofa yaobHbiM Tpam-
MJIVIHOM, MOMUTUYECKAM TPOMOOTBOAOM U MPEKPACHO BUAUMON
MULLUEHbIO ANA aTakK, peanbHO Harpas/ieHHbIX NMPOTUB MPAaBALUX B
Poccrm nonutmyecknx cun, Tex BRacTHbIX CTPYKTYP B CTpaHe U B
ropofie, KOTopble [eCTBUTENbHO MOJIb3YIOTCA peanbHbIM aBTopU-
TeToM M3bupateneil, B OTANYME OT HemnomnynAapHbIX NeBblX U Mnpa-
BbIX OMMO3MLMOHHbBIX MapTWIA, KOTOPble YXe HEeCKOJSIbKO BblbopoB
nogpsag He MOryT NMpeonosieTb CEMUMNPOLEHTHbIM 6apbep B [ymy.
MIMeHHO BOKpYr KpUTMKK MpoeKTa CTPOAT CBOU U3bupaTtenbHble
KaMmnaHuy 1 NonnTuyeckme nporpammsl B MNetepbypre — u «A6110K0»,
1N KOMMYHWCTbI, 11 9C3Pbl U Aaxe Haubosbl ¢ HUMK 3aoaHO. Bokpyr
3TON efVHOW U Hepenumon OnA BCeX MOAUTMYECKUX MapruHanoB
naeonornyeckor nnatdopmbl, OCHOBAHHOW Ha «HebocKpebodo-
611» B KOHKPETHO B3SITOM FOPOAE, B XOLe «CPaKeHU» Ha GPOoHTax
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MHPOPMALMOHHON BOWHbI MOCTEMEHHO BbIKPUCTANIN30BbIBANCA
CNOW coumnanbHOM NOAAEPKKN M3 TOM YaCTU NIIOXO OCBEAOMITEHHON
(@ notomy pednekcupyloLen) NHTENIMreHUUN (M Npexae Bcero
TBOPUECKOMN), KaKoBasl CTpajaeT «60sA3HbI0 BbICOTbI» MO TOV NPOCTON
npuunHe, yto «OxTa-LleHTp» — 3TO oYeBUAHO 1 GECCMOPHO — Npo-
€KT POCCMINCKOTrO MOMUTUYECKOTO MCTIONMLLIMEHTA, @ POCCUIACKas
VHTENNIUreHUMA anpuopy NpoTrB Ntoboi Bractu. Ml uMeHHo notomy
[N O4eHb MHOTUX NY6MYHbIX ntoaen «OxTa-LleHTp» cTan ygo6HbiM
NMOBOJOM HaNoOMHUTb O ce6e, CKONOTUTb HEGOJBLLIOKN NONTUYECKNIA
KanuTanew Win ropfo norpetbcs B Jiydax 6e30MmacHoro u ckopee
MeTapopMYECKOro COMPOTUBNIEHNA «MPABALLEMY PEXUMY FOCKOP-
NMOPaTUBHOIO KamnuTann3mar, YTo Tak CTPEMUTCA K BOTUJIOLEHUNIO B
apXUTEKTYype. XOTA [es10 34eCb BOBCE HE B KPUTKKE apXUTEKTYPbI.

B 3TOM BOWHE «aBTOPUTETOB» 1 rOSI0OCOB CTOPOHbI MOCTOAHHO NofA-
CUMTBIBAIOT CKOJNIbKO «CenebpurTr3» BbICKA3anochb «3a» U «MpPOTUBY,
CKOJbKO CTOPOHHWMKOB WU MPOTUBHWKOB BbIABUN TOT WM VHOW
AHraXKMPOBAHHBIV OMPOC OOLECTBEHHOrO MHEHWA (B 3aBUCMMOCTH
OT 3aKa3uMka onpoca). 34ecb MOABUNCH YXKe UYUCTO CMOPTUBHbIN
VHTEepeC, HapoA pa3fenuica Ha [IBe «KOMaHAbl», UYTO HEMPUBbLIYHO
Ons ropofa, roe Bce eanHoAyLWHO 6onetoT 3a «3eHnT». B npembep-
JIUre UrpatoT MATb CTOSIMYHBIX KJyOOB, 1 MNOTOMY
MOCKB/YM M3HAYaSIbHO TOJMIEPaHTHbI K CMOPTMB-

HOMY MHaKOMbICIIVIO 3eMJTSIKOB, He FOBOPS y>ke 06
VHAKOMBIC/IN 3CTETMYECKOM. KUTENIAM CTONULLb
He BMOJIHE MOHATHbI CTPajaHusA neTepbypKues
Mo NMoBOAY TOrO, YTO HEe BCE 3eMJISKM pa3fensioT
MX B3MAAbl Ha BOMPOCHI FPagoOCTPOUTENbCTBA
N apxuTeKTypbl. MOCKBa Kak CTonuLa MUPOBOW
SKNEeKTVKM 6ecnpuHUUMHa, NnonvramHa u Bcesg-
Ha, nepeBapuT B cebe Nobyto ICTETUKY 1 No6oN
cTunb. MNeTepbypr — Kak ropoa Tpex peBonioLuil
1 BOMJIOLLEHVE MOHaPLWMX FPagoCTPOUTENbHbIX
baHTasnin - HeTepnuM K MPOTUBOMOSIOKHOMY
MHEHUIO, XPOHWYECKUA OfHOMIO6 1 MakcMMma-
JINCT, AAaBHO CUAWT Ha «apPXUTEKTYPHOW AMeTe»,
no-o6sIOMOBCKM co3epLaTesneH, No-AeKafeHTCKN
ropa CBOUM Me[sleHHbIM YBAJaHMEeM U CTapye-
CKMMM MOPLLMHAMM 1 MOXeT AaTtb dopy bpuaxnt
Bappo B cBOEM HenpuATAM NIACTUYECKOW XMPYP-
rV U NOATAXeEK Nua. Kak B CMOpTUBHOM Yemnu-
OHaTe, TaK 1 B BOMPOCax KyNbTypbl 1 NCKYCCTBa (K
KaKoBbIM OTHOCUTCA 1 apXUTEKTYPa) efUHOE MHe-
Hre 1 MoJsiHoe OObLeCcTBEHHOe cornacme — Beln
abCconTHO HepoCTVXKUMble. KoHuenuma 6GaluHn
CTana o6beKTOM HOBOW CHMMBOSIMKU TOPOAa, a
B Poccun Hukorpa He 6bino U HUKOrga He 6yaet
06LLecTBeHHOro cornacus no BonpocaMm CYMBO-
JIMKK: HY no dnary, HX Mo rep6y, HXU MO TUMHY —
Bcerga B Poccvv NprHMManoch BoneBoe pelleHmne
6e30 BCAKMX pedepeHayMOoB 1 BOSEN3bABIEHWNIA
aneKkTopara. HaunHaAa oT KpeleHua Pycn Bonpo-
Cbl Bbl6Opa penurun, CTpuxky 6opog, nepeHo-
ca CTONWL 1 nepeMmMeHOBaHUA ropofoB Bcerga
HaXxoAuIMCb B KOMMETEeHUMN MNPaBAWMX SNWT.
Jliobas monbiTKa pellatb BOMPOCHI CYUMBOJUKM
AeMOKpaTUUYeCKM roflocoBaHnem obopaurBaeT-
CA oyepefHbIM packonom obuiectBa. Kak MOXHO
rpesvTb O eOUHCTBE U CONUAAPHOCTY FOpOXaH B
BOMPOCaX FOPOACKON SCTETUKM, eC/IN laXKe B CBOe
Bpems nepeumeHoBaHue JleHnHrpaga B CaHKT-
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MeTepbypr coCTOANOCH C TakKMM ManeHbKUM nepeBecom (54% «3av),
YTO HAaAOMro OTOUIIO XKeaHue Y BNacTu NPOBOANTL pedepeHayMbl.
Mpu3pak «OxTa-LleHTpa» BCKONbIXHYN rMyO6MHHbIE OCHOBbI NeTep-
6YPMCKON MEHTaNbHOCTU 1 Paccsionn o6LWecTBO Ha Tex, KTO CMeno
naet B Gyayliee, 1 Ha TeX, KTO »K1BeT npoLibiM. KoHuenuma 6awHn
npepactaBnaeT coboi HoBbI cmBon CaHKT-TeTepbypra coBpemeH-
Horo. Kaxxgana anoxa octaBnsAna o cebe namsaTb B BUAE BepTUKalb-
HOW AOMWHAHTbI Ha HebecHon nnHuK ropoga. B XVIII Beke 310 6b101
WNUAb C KOPabiiMkoM — CMMBOJIOM MOpernsiaBaHUA U TOProsawu, B
XIX Beke — Kynon Vicaakua ¢ KpecTom — CUMBOJIOM NPaBOC/IAaBHOIO
rocyfapcTsa, B nepBoii nonosBrHe XX BeKa — 3aBOACKMe TPyObl Kak
aTpubyTbl MHAYCTpManusaumm, Bo BTOPOW nonosBuHe XX Beka —
TenebalHA Kak cumBon maccmenna. Cumsosiom XXI Beka AgosKHa
CTaTb GalHA, onuueTBopsowWwan B cebe SHEPrunto, N He TONbKO Kak
OCHOBHYIO CTaTblo POCCUNCKOrO 3KCMOPTA, HO U KaK ABMXKYLLYIO CUITY
nporpecca 1 pa3BUTUA BO BCEX ee MPOABEHMAX.
bbi1o 6bl BCE e CAUWKOM MPUMUTUBHBIM CUYMUTATb, UTO ObLe-
CTBEHHOE MHEHVe PacKoNofiIoCb Ha ABa MONAPHbIX narepa. TyT Bce
HeCKOMNbKO CNoXHee, N HEO6XOANMO MPOACHUTb CUTYaLMIO CO CTpa-
TUdUKaLMen MHEHNIA.
WTaK, ecTb narepb CTOPOHHWKOB, CUMUTAOLLKX,
YTO MPOEKT 3ameyaTesibHbIA 1 JOCTOUH peann3a-
LMK, YTO OH AacT TOMYOK ANs pa3BuUTUA br3Heca,
BOOXHET HeOOXOAVIMYIO SHEpPruo B CIIULLIKOM YK
BANOTEKYLLYIO »W3Hb CeBEPHOM CTOAMLIbI, CTaHeT
YeM-TO BpOAe nouenya AnA 3TON «ChALen Kpaca-
BULbI» (MO CPaBHEHMIO C €BPOMNENCKUMMN Merano-
nmcamm unn MockBOW, Kak «ropofoM, KOTOPbI He
cnuT» — city that never sleeps).
EcTb narepb NPOTMBHWKOB, HO TYT yXe HeT
€4VNHOro MHEeHuA:
— OAHUM 6allHA HPaBUTCA, HO OHW XOTenu
Gbl ee MepeHeCTU B Apyrve panioHbl ropoaa,
nofanblue, Kak M NpefCcTaBnAeTCA, oT UCTOPU-
YecKoro LeHTpa nbo BoobLe B Npuropogbl;
- Apyrve nonaratwT, 4yto CTpouTb «OXTa-
LleHTp» HY)HO, HO TOMIbKO eC/IN HEeCKOJIbKO
YMEHbLLNTb BbICOTY OaLLHK;
— TpeTby Y6 AeHbl, UTO HEOBXOANMO COb6MI0-
[aTb YCTaHOB/IEHHbIE TEM W/ VHbIM €XXerofHo
MEHAIOLWNMCA 3aKOHOM BbICOTHblE OrpaHuye-
HMA 1 He CTPouUTb Bbilwe 40 M, 48 M, 100 M (HyX-
HOe MNOAYEPKHYTb), 1 34eCb BCE 3aBUCUT OT TOTO,
K KakoMy VMIMEHHO 3aKOHY WU NOf3akoHHOMY
aKTY Bbl anennupyeTe;
- yeTBepTble (1 3Ta rpynna BblABMIACb COBCEM
HeflaBHO M COCTOUT B OCHOBHOM M3 apxeoso-
roB, Y KOTOPbIX 3aKOHUYMNCA KOHTPAKT ¢ «OxTa-
LleHTpom» Ha pacKonku) cUMTaloT, YTO CTPOUTb
Ha AaHHOM YyuyacTKe BOOOLle HMYero Hesnb3s,
a HYXHO COo3[aTb MCTOPUKO-apPXeOoNornyecKuin
3anoBeAHMK C MOJIHbIM BOCCO3faHueM (YnTain-
Te: HOBOJES) HeKoraa 3fech CyLecTBOBaBLUMX,
HO AaBHO YHUYTOMEHHbIX WBEACKNX 3€MIIAHbBIX
KpenocTtel (HEMOHATHO TOJNIbKO, KakoW M3 Tpex
UNK BCe Cpasy Ha OAHOM 1 TOM e MecTe — MoKa
Mbl HE BUAENV HUKAKUX NMPOEKTHbIX Npeanoxe-
HWIA, @ TO, UTO ObINO HAMAEHO HA yyacTKe, YTO
Ha3blBaeTCA, K<BOCCTAHOB/IEHUIO HE MOANEXUT).
Mexay aBymsA BpaxAeOHbIMYM larepsiMm Haxo-

[OUTCA ellle orpoMHas «bydepHasn 30Ha» U3 HECKOMNbKIMX NPOCIIOeK: Te,
KTO He MMeeT HUKaKOro NpeAcTaBeHus 0 BOMPOCe, Te, KOMY BCe PaBHO,
1 Te, KTO ele He onpepenunca. IMeHHO 3a 3T «npOoCiionikny 1 et
celyac MHGOpPMaLMOHHAA BOMHA. M akcnepTamuy BnosHe He6e30CHO-
BaTe/IbHO NPEeANosaraeTcs, Yto pa3mep 3TON HeonpeaenyBLLENCA Unn
OTKPOBEHHO PaBHOAYLUHON YacTU HaceneHus ropasfgo bonblue, Yem
npepctasnsoT cebe npeonorn 3 obowx narepeid. Bonpocbl BbICOTbI
6alLLHM 1 COXpaHeHWs FOPOAA B HEKMX CMNCKaX BCEMUPHOrO Hacneansa
IOHECKO He BXOZAT B CMWCKM peasibHbIX XM3HEHHbIX npobnem ans
OrPOMHOrO YKcna ropoXaH. l MMeHHO pa3mep 3To UHEPTHON YacTn
HaceneHNA He AacT BO3MOXXHOCTIN 0becrneuntb HeO6XoaUMyto ABKY AA
co3blBaeMoro onnosuuvel pebepenayma. 3aech Kak pas ToT Ciyuyail,
KOrfa fieHb, HEBEXECTBO M COLMarnbHan anaTuaA CMbIKAOTCA BIIOTHYIO
C TeM, YTO Ha3bIBAETCA KHAPOAHOW MyAPOCTbIO» — B TOM CMbICIIE, UTO
LIMPOKME HAPOAHbIE MAcCbl AOBONbHO TPYAHO MOAHATb Ha MpoTecTt
NPOTMB OYEBMAHO HaAyMaHHOW Yrpo3bl LENOCTHOCTU UCTOPUYECKNX
naHopam ropofa. 3TV «HapofHble MacCbl» CBOUM (HEKOrAa KpecTbsH-
CKMM) HYTPOM UyBCTBYIOT dasiblib 1 JeLUeByto 3K3abTUPOBAaHHOCTb B
BepeLLaHn ONMO3ULIMOHHBIX Ci Mo nosogy «Aednopauun KynbTyp-
Horo npocTpaHcTBa CaHKT-TeTepbyprar.

To, uTo NyyLLMe YMbI OMMNO3MLMM YNPAXKHAOTCA B TOM, KaK eLle OCTpo-
YMHEl U YHUUVDKUTENbHE 00603BaTb MPOEKT, yXe [AaBHO ucyepras
Temy MonynsipHON GOTaHUKN 1 MYMCKOW aHaTOMUK, a TakXKe AecCATKU
KapviKaTyp 1 arTI/iakaToB [JOKAa3blBalOT TOIbKO TO, UTO OOBEKT AaBHO
nepepoc PamKm 3CTETCKMX CMOPOB 06 apXUTEKTYpe U ABMAETCA npes-
METOM CYIMBOJIUKM 1 Ueonorin. HarnomHio, 4to peub noka naeT TONbKO
0 KoHUenuun 6allHv, gaxe He o ee cTpouTenbcTBe! Kputuke noasep-
raeTcsi He MOCTPOEHHBIN OOBEKT, a UAES, HEKUA CLEHAPWIA, KOTOPbI
NMPOTVBHVKU MPOEKTa MbITAlOTCA NPOYMTaTb B CBOEW TPAKTOBKE, HE CBe-
PAACH C aBTOPCKMM BapriaHToM. [1pr 3Tom B aTMOCdepe NMosIHOro Henpo-
TUBNeHUs obulecTBeHHOCTY [leTepOypr niaHOMEpHO 3acTpavBaeTcs
no nepuMeTpy COTHAMU KBaZpaTHbIX KIOMETPOB ene306eTOHHbIX
IPKYHIeln 6e3nmKoi 1 aHTUryMaHHOW cpefibl, @ B CaMOM UCTOPUYECKOM
LieHTpe CTPOWMCh U MPOJOMKAIT CTPOUTLCA AECATKN 3[aHNN, KOTO-
pble BCe eAMHOIMACHO Ha3bIBAIOT «rPafOCTPOUTENbHBIMY OLIMOKaMUY,
HO NpWV BCell MOHCTPYO3HOCTH, HEYMECTHOCTM U HECOBMECTMOCTU C
MaclITabom LEHTpa ropofa 3[4aHWA STU He BbI3bIBAOT KaKOro-nnmbo
0Co60ro o6LLEeCTBEHHOrO NpoTecTa unn o3aboueHHocT KOHECKO, He
YOOCTanBaloTCA KieiMa o6LLEeCTBEHHOro No3opa 1 XNecTKMX SMUTETOB
APXMTEKTYPHDBIX KPUTVKOB, @ apXUTEKTOPbI — aBTOPbI 3TUX 3AAHUIN He
rofBepralTCs TpaBne 1 OCTpaku3mMy Kosser. bonee Toro, apxutekTop,
NPUNOXUBLLNIA PYKY K BOMuioLLe 6e3hapHOMY NPOEKTY BbICOTHOTO 34a-

HUA «MOHOMaH» HanpoTyB JIeTHero cafa, ABMSAETCA OOHUM K3 CaMbIX
aKTMBHbIX 6opLoB ¢ npoekTom «OxTa-LleHTpa», a apyroi M3BeCTHbIN
APXMTEKTOP 1, YTO MPUMeYaTesIbHO, B MPOLLIOM IflaBa KommTteTa no rocy-
[apCTBEHHOMY KOHTPOJIO, MCMOJIb30BaHMIO U OXPaHe MaMATHUKOB apXu-
TekTypbl (KT'VIOM) ewe B 2006 rogy cka3an B CBOEM MHTEPBbIO, UTO «eC/n
6aLHI0 [a3npoma MoCTPOAT, TO HY»KHO OyZdeT Mo3BaTb TEPPOPUCTOB,
YTOObI ee B30pBaTh». 10 BCE BEPOATHOCTI, 06pa3 GaLlHM B KOHLENLUN
y>e ABJIANCA HACTONbKO CYMBOJIMYHBIM, HACKONbKO CUMBOSIMYHBIM Obin
006pa3 Hblo-NOPKCKMX OallueH-65M3HEeL OB, M30paHHbIX «Anb-Kangoin»
MULLEHbIO 1A aTaKN Ha aMePUKaHCKUIA Mnepranam. Moxoxe, 4To 1 B
KoHuenuumn «OxTa-LleHTpa» B 06paze 0aNHOYHON JOMUHAHTBI-LUMNWAA B
Jyxe 6apoyHbIX MPUHLMMOB rpagocTponTenbcTBa MeTepbypra Kak cTo-
nnubl POCCUINCKOM MMNEPUN MHOTE HEBOJTbHO Pa3rnageny CUMBOS BO3-
poXxaeHnA MMeHHo Poccum MNepPCKON, 1 yxe Tem cambiM GallHA CToNb
Heyfo6Ha ONno3uLmK, Tak XenatoLein pasapobuTb ee Ha 48-MeTpoBble
OCKOKM. Mo NpY3HaHNAM HEKOTOPbIX OMMOHEHTOB, apPXMUTEKTYPa OaLlHN
YK CIIMLLIKOM ABHO CIMBOJIM3UPYET B VX [71a3ax BePTUKab BNacTu, CTONb
HeHaBVAVMyto ntoboli onno3uuuelt (Ao Tex nop, pasymeeTcs, noka aTa
BepTMKasb He CTaHET 1M NOABNACcTHOWN).

Heb6ockpeb kak cumBon ropopa (cobmpaTenbHblii 06pa3 CTanuH-

Bung 6aliHy B naHOpame OT CTPeNKK
BacunbeBckoro octposa

CKMX BbICOTOK Kak 3mM6ieMa MOCKOBCKOW ONMMMUAZbI) UK Lienow
CTpaHbl (KaK, ckaxkem, didenesa 6allHs), Kak 6oNbLOW «yenoBe-
YeCKnin MypaBenHUK», OTINTbIV B TbICAAUAX TOHH CTEKNa, MeTanna v
6eTOHa, — 3TO C/INLLKOM CUMbHbIV FPafOCTPOUTENbHbIV KecT ANd TeX,
Y KOro «60A3Hb BbICOTbI», 1 3Ta KaTeropuia OMNMOHEHTOB BbICTYNaeT
BOOGLLE NPOTMB UAen CTpouTenbCcTBa Hebockpebos B MeTepbypre
B NoboM Buge 1 B ntobom mecte. Ta e KaTeropns MapruHanbHbIX
MOJSITUKOB, UTO BOIET U CYAUTCSA C elle He NOCTPOEHHbIM 34aHneM
Ha npenmeT co6MofeHNs 3aKOHOLATENbCTBA M BbICOTHOMO perfa-
MeHTa, Bcerga 6yzeT nmeTb Gpopy XoTs Obl B TOM, UTO CTPOUTENBCTBO
HebockpeboB B MeTepbypre BoobLe He NpelycMaTPrBaNoch reHe-
panbHbIM MNaHOM, 3aKOHOLATENbCTBO MEHANOCH HA MPOTSKEHUU
NnocneAHux Tpex NeT HEeOJHOKPATHO, a MO MocCiefHeMY 3aKOHY,
npuHaTomy B 2009 roay, BoobLe OXpaHsAeTcsi MaHOpama KpyroBoro
0630pa ¢ BepxHero sApyca KonoHHaAbl VicaakneBckoro co6opa. To
ecTb noboe 3[aHve BbicoTol 6onee 30 M byaeT XopoLIo NpocMaTpu-
BaTbCA Ha 3TOW MaHopame, 1 NMOTOMY ero CTPOUTENbCTBO anpuropu
NPOTUBO3aKOHHO.

Tpu rofa BoMHa 3Ta HOCMIa CKOPEE OKOMHbIV XapakTep C nepuro-
OMYECKUMUN NepecTpenkamu 1 3N130anYecKrmMy apTobcTpenamu B
nepuopbl N3brpaTtenbHbiXx KamnaHui. OfHAKO TONbKO B MocnefHee
Bpems, Korfa BfacTy ropopa, nocsie yepenbl 3aKOHOAATENbHbIX
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aKTOB, MPVHANM HaKOHeL-TO JaBHO Ha3peBlUee pelleHne YAoBeT-
BOPUTb 3aMpocC 3acTponLmnKa 06 N3MEHEHNM BbICOTHOTO OrpaHu-
YeHVA ANA AaHHOro yyacTKa, apTobCTpesibl nepepocv B Maccupo-
BaHHYIO 1 HernpeKpallaLycsa aTaky C NpuBieYeHnem yxe bonee
conuaHbix depepanbHbix chep BAMAHKA. Bbickazanucb npotus oba
CrnriKepa napnameHTa, a Tak»Ke fenyTaTbl HEKOTOPbIX AYMCKUX dpaK-
Lumin.

Mocne ABYX C MOMOBUHOWM NeT MOMYaHWA W MofHoro 6e3pasnu-

ynA K NpoekTy [epBbiii KaHan BAPYT HW C TOFO HW C CEro yCcTpous
HacToAwyto TpaBnio «OxTa-LleHTpa». B cepefnnHe oKTabps B npo-
rpamme «BockpecHoe «Bpems» Ha [epBom KaHane 6bln nokasaH
KpaliHe TeHAEeHLMO3HbIN (1, N0 BCEN BUAMMOCTN, 3aKa3HOW) penop-
Tax 06 «OxTa-LleHTpe», roe Ha npoTaxeHun 10 MUHYT roBopuan
TOSIbKO NPOTUBHUKWU MPOEeKTa, NPeAcTaBaAa LWMPOKON POCCUINCKON
ayanTopum rpy6o chanbcmdnumpoBaHHble aHOHUMHbIE GOTOMOH-
Taxn n Bugeoponukn. Cnycta Hepe-
nto MMepBbIi KaHan NPOJOMKMIA aTakKy,
HO y»Ke ycTaMu CBOUX TeNeK/I0yHOB B
nporpamme «[poxKeKTop nepucxmn-
TOH». B HoAGpe 3Ta aTaka ycunmnach:
B nepepaye lNepsoro kaHana «Cygute
camu», KyAa NpuUraacunn CTOPOHHU-
KOB M NPOTVBHWKOB MPOEKTa, Tak»e
He Noay4MnoCh LMBUIN30BAHHON ANC-
Kyccun. /1 3gecb B X0 NOLWAN BCe BO3-
MOXHble CpeAcTBa, BMIOTb JO Lene-
HanpaB/IeHHOr0  CaMOyCTpaHeHuA
aHra>kKMpPOBaHHOrO BeAylLLero ot ponu
apbuTpa pagun npespalleHns guanora
B cBapy v 6anaraH. U Tyt ctout 6onee
noApo6bHO OCTaHOBUTLCA Ha MeTofax,
KoOMMKU onepupyloT depepanbHble
Maccmefma B MPOBEAEHMUN 3aKa3HOW
KOHTpRponaraHabl.

MpepBapnTENbHO [OrOBOPUBLLNCH
C pefakumen nepepaum, A npvexan B
CTyAVIO 3a AiBa Yaca, Ytobbl nepenatb
npo$eccMoHanbHO  BbIMOMHEHHbIE
KOMMbIOTEPHbIE POSIMKUN 1 1306paxe-

HUA GalHW, UNMTICTPUpPYIOLWNe, Kak

OHa [AeiCTBUTeNIbHO OyAeT CMOTPeTb-

CA 13 ncTopmyeckoro ueHTpa. OgHako

pefakuma oTkasanacb B3ATb Hall aBTOPCKUI MaTepuar, 3asaBuB, YTO
BCE MCMNONb3yemMble B Nnepefiaye KapTWHKM ObUIM CKayaHbl C caiTa
npoekTa. 370 6blN1a, pasymeeTcs, noXb. Ha Moto npocbby npoBepuThb
BUAeopAL nepes CbeMKamy ToXKe OTBeTuIM oTkasoMm. [ocne Toro
KaK KyK/0BOZ B ONepaTopCKON OTKIIOUMUT MO MUKPOGOH, UTO Obl 5
HV rOBOPUN Jjanee, 3TO YXe He NMonagano B 3anucb CKOMbKO-HMOYAb
BHATHO Ana Tenesputensa. Bcero B 50-MVWHYTHOM ANCKYCCMOHHOWM
nepegave, noceaweHHom «OxTa-LleHTpy», MHe KaK rmaBHOMY apXu-
TEKTOPY NPOEKTa JOBENIOCb FOBOPUTb He boree 2,5 MUHYT, 3TO BCEro
5% 3¢dupHOro BpemeHu. BbIxoaunT, 4TO aprymeHTaumusa NpoeKTnpoB-
LMKOB HUCKOJSIbKO He MHTepecoBana HW BeAyLllero, HY OMMOHEeH-
TOB. [lpyro yyacTHuK nepepaumn u3 CaHkT-leTepbypra u cTpacT-
HbIl CTOPOHHMK MpoekTa — Bnagnmmp BopTko Kak TanaHTAMBbLIN
pexunccep y»e AaBHO MOCTPOWS B CBOEM BOOOPaKeHM NaHopambl
MeTepbypra ¢ HOBOW BbICOTHOWN AOMVHAHTON 1 B XOAe AMNCKYCCUU,
rAgA Ha dKpaH, MOMeHTaNbHO, 6e3 NOACKa30K, naeHTUdMLMpoBan
AQHOHVMHble GOTOMOHTaXU Kak danbluMBble N UCKaXKatoLme NCTUH-
HYI0 KapTUHY.
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DOH CTYAUN NepUOANYECKIM 03aPASICA TO U AeSI0 BO3HMKAIOLLEeN 3110-
Bellelr Haanucblo Ha akpaHe: «<BALLIHA NMPOTUB TOPOA». MaccoBka
B 3a7e MO KOMaHZe «pyneBoro» 6ypHO aniogmpoBana, npuyem
TOSIbKO MPOTMBHUKAM MPOeKTa. JKpaH MOCTOAHHO MepeKpbiBancs
TOMOPHO CPanbCcMOULUMPOBAHHBIMU N30OPAXKEHUSMU FOPOACKUX
naHopam C HemnpaBWU/IbHO BMUCAHHOW B HUX GalLHel arpeccMBHOro
CUHero uBeTa. JTa 6allHA UMeeT Mano obLiero ¢ 3agjyMaHHO Hamu
APXUTEKTYpPOW, 1 A cam Obl MepBbili NPOTECTOBaN MPOTUB TaKUX
BMAOB U Takon GawHu B lNeTepbypre! WckaxkeHHas TpexmepHas
MOZenb, N3BPALLEHHbIN CUYIT, Uy>KAbIA LUBET, OTCYTCTBME BO3AYLL-
HOW NepCcneKTMBbI, BUA Kak Obl CKBO3b TeNeobbekTUB Nanapauuu... K
CJI0BY, Y HaC B ropofie 3aKOHOM OXPaHsAIOTCA NaHOPaMbl, @ He BUfbl B
OGUHOK/b, @ TeM 6onee — B TeNleCKon.

Kak 6blno Hamy HeofgHOKpaTHO 3asBfieHO, GaliHA He 6ypeT

BMAHA HM HAa OQHOM «OTKPbITOYHOM» BUAE, 1 OMMOHEHTaM MPOEKTa

3TO NpeKpacHo n3BecTHo. Ecnn 6bl 31O

6bII0 He TaK, Mbl JaBHO Mofyuynnu 6ol

OT NPOTVBHWKOB NPOEKTa Lienyio rane-

peto xpecTtomaTuinHbix BUAoB MNutepa,

«OCKBEPHEHHbIX» (Bblpakadacb UX A3bl-

KOM) GallHeln Ha fanbHeM GpoHe. Ho Hi

Ha OHOM W3BECTHOM «OTKPbITOYHOM»

Buae 6awHio He yBuaeTtb! ViMeHHO

NO3TOMY KONMYEeCTBO ABa)KAbl Npo-

LEeMOHCTPUPOBAHHBIX [MepBbIM KaHa-

NTOM BMAOB-CTPALWMIOK OblNOo orpa-

HUYEeHO TpeMa GOTOMOHTAXKamu: BUA

B 6UHOKNb OT TyuykoBa MOCTa, BMA B

OGMHOKNb OT HabepexHon JlenTeHaHTa

WmwnpaTa v Bua Ha CMOnbHBIN COOKY OT

nnowaan Mponetapckon [uKraTtypbl.

OTn BUAbI «B GBUHOKIIb» NPeACcTaBNAlT

coboli TOUKYW, yaaneHHble oT GaliHu

Ha 6,5 n 7,5 KM, ogHako 3akoH CaHKT-

Metepbypra N° 820-7 onpepnenset npe-

Len BUAMMOCTU 3pUTEIbHOIO BOCHPU-

ATUA LEHHbIX KOMMOHEHTOB rOPOACKO-

ro naHgwadra B 6 KM. 3aKOHOM TaKxe

OXpaHAeTCA Kfaccmyeckaa maHopama

CmonbHoro Bgonb LnanepHon yn.

(oTkypa GawHio BMAHO He b6ypeT), a

He npeAcTaBieHHbIn BuA. Hu oguH 13

NPOVNIIOCTPUPOBAHHBIX Ha «CTpaliuikax» Buaos lNetepbypra He

ABNAETCA «OTKPbITOUHbIMY». HO A y6exxfeH, UTo BCe OHM CTaHYT Tako-

BbIMU, KOrAa 6allHA 6ygeT NOCTpoeHa, NpUuYemM B TOM B1AE, B KaKOM

Mbl ee 3alymanu, a He B TOM, B Kakom ee 13obpa<aeT onnosnums B
CBOVIX aHOHUMHbIX danblUMBKaX.

YeTBEpPO 3eMNAKOB 1 CTOPOHHMKOB BEAYLLEro NporpaMmbl Toxe
NMOAroTOBMAINCD K Nepefaye, Ho MNOCKOJIbKY TEMA UM BCe e He OYeHb
6511M3Ka, TO UX JOMaLUHMe 3aroTOBKM 3ByYanu JOBOJSIbHO Heneno, a
yalLe BbIrALeNy NPoCTo Kak OCKopbuTesbHasA KneseTa nnm 6aHasb-
HasA JIOXb: NOXb NPO OALIHIO «B LIEHTPE MCTOPUYECKOrO ropoaas,
NOXb NPO TO, UTO BaLHA YHUUTOXUT MeTepbypr, Kak Tannbbl yHU-
yToXunu ctatyto byaabil...

Hanpumep, rocnoanH bokos, BoxAb 1 NpefasoauTenb npodcotosa
ApPXMTEKTOPOB, CMEHMBLUMIA Ha 3TOM MOCTY CBOEro YylleALwero ro
BO3pacTy NpeALecTBeHHKa, Ha BCIO CTPaHy 3asaBWJ1, YTO MeHs, Mof,
He 3HaeT 1 B NepBbIit pa3 BMAUT. ONsATb NoXKb. Mbl C HUM BCTpeYa-
JINCb HECKONbKO NeT Ha3af, Koraa coTpyaHuyanu ¢ MocnpoekTom-4
B pa3paboTKe reHnnaHa v apxmTeKTypHO-MNaHUPOBOYHOrO peLle-

HMA OFPOMHOrO KOMMneKca B LieHTpe XodblHckoro nona B Mockse.
3aKa3umK npvBfiek Hawy kKomnaHuuio — RMJM K noucky BO3MOX-
HbIX PeLueHNin, 1 UMEeHHO TOrAa, B cocTaBe HaunoHanbHOro myses
aBMaLMN N KOCMOHABTUKN A HapucoBan 200-MeTpOBYIO BbICOTHYIO
AOMMVHAHTY, HanoOMMUHaLWY0 CUAyaT pakeTbl. Torga r-Hy bokosy
3TO pelleHne He Ka3anoCb «HaWBHbIM, arpecCMBHbIM, HEOCTPOYM-
HbIM N apXauyYHbIM», KaK OH HeNMUenpuATHO OT3blBaeTCA CerofHsA
06 «OxTa-LleHTpe». OH faxe, MOMHUTCA, BMOSIHE UCKPEHHE XBaNu
Hawmn npepnoxexnua. bonee Toro, ero KomaHga BMOfAHE yAayHo
ajanTupoBana B CBOel KOHLUENUMM HeKoTopble Haln ugewn, npasaa
6e3 Hallero Ha TO pa3peLLeHus.

KcTaTn, 0cob6eEHHO MeHsA ymunseT B HepaBHem Bo33BaHuM Cotosa
apxuTekTopoB Poccun K npesunpeHTy MeaBefeBy 06BVHEHME B «TeX-
HOJIOMMYECKOIN 3an03[anocT» — abCconTHLIN Nepn 6esanennAumnoH-
HOW JXKM MO OTHOLLEHNIO K MPOEKTY, KOTOPbIN peasibHO NpeacTaBaaeT
o601 NOKOMOTUB WHHOBALMIOHHbIX TEXHONIOTUI MPOEKTUPOBaHKA
n cTpoutenbctBa B Poccuiickoin Mefepaumn n BoBeK B paboTy
BCe BefylyMe HayuyHble opraHusauum oTtpacnu (HUUCO, HAKMOCH,
LHUNCK, HAWXKB, BHUWT, LHAW3M xunnwwa n MHorre fpyrue)

Hy>kHO 0co60 oTmeTuTb, uto COI03 apXUTEKTOPOB Hayan CBOK

«KpeCcTOBbIN MOXoA» MPOTMB NpoekTa elle netom 2006 ropa (Te.
3a[107r0 0 TOro, Kak Ha 0603peHre 06LWecTBEHHOCTM Obiny Npea-
CTaBJIeHbl KOHKYPCHble MPefAnoXKeHNA LWecTh BeayLmnx MUPOBbIX
apXMTEKTYpHbIX ¢rpm). KamnaHna npoBopunacb B Ayxe Hallero
ToTaNMTapHOro npouuoro: Tuna «A MNactepHaka He unTasn, HO OCyX-
pato...». Mocne 06bABNeHNA KOHKypca B 2006 rogy npesvanyM CaHKT-
netepbyprckoro Coto3a apxXxMTEKTOPOB PEKOMEHJ0BAJT €ro UYsieHaMm
60KOTUPOBATb NPUINaLleHnsa B COCTaB »KIOPU U BbICTYNNEHNA B
KauecTBe NpodeccroHanbHbIX KOHCYNbTaHTOB. MOCKOBCKME GOH3bI
OT apXuTeKTypbl B OKTAOpe 2006 rofa TakxKe noanepanv AaHHyo
nosuunio Ha V MneHyme Coto3za apxutektopos Poccuu, ele faxe He
BVAA KOHKYPCHbIX MPEeAIoXKeHNIN apXTEKTOPOB-YYaCTHNKOB, Cpeam
KOTOPbIX 3HaUMINCb ABOE Nlaypeatos npemumn CTMpAvHra n yeTse-
po naypeatoB [NpuTLKEePOBCKON Npemun (4To-To Bpoge Hobensa B
apXMTEKType), KOTOPOW, KCTaTW, HU OANH POCCUNCKUI apXUTEKTOP
He y[0CTauBasICA U Ha KOTOPYIO flaxke He HOMUHMpoBanca. U Tonbko
B HOs6pe 2006 rofa o6uecTBeHHOCTY Oblnv NpefCcTaBNeHbl WecTb
KOHKYPCHBIX MPOeKTOB. Tak UTo KpUTMKa 3TOW YacTU ONMo3nLMn C
Camoro Havana HVKoum o6pa3om He anennvpoBasna K apXuTekTyp-
HbIM [JOCTOMHCTBAM WM HefjocCTaTkaM camoro npoekTa. Ha KoHy
oKa3sanacb npodeccroHanbHaa YeCTb POCCUACKOTO apXUTEKTYPHO-
ro Lexa, Mbo camblii 6oraTblil 3aKa3umK CTPaHbl, NpoBeaa 0TOOP KOH-

KYPCAHTOB 1 He MPUIMACKB K y4acT1o HU OfHOTO COOTEYECTBEHHIKA,
BblCKa3an TemM CaMbIM HefoBepurie BCEMY POCCUICKOMY MpodCotosy
3044KX, NPOGNPUTOAHOCTY 1 KOMMETEHTHOCTMN TeX, KTO (3a peaknm
UCKNIoUeHneM) Tak U3ypopoBan 3a MocieaHne AecATuneTs obnmk
MHOFMX FOPOLOB 1 BecCeii Hallei CTpaHbl, UTo 1A PAROBbIX 06bIBa-
Tenel CIOBOCOYETAHUE «COBPEMEHHAA apXUTEKTYpa» YKe [AAaBHO
nepecTano accoLMMpoBaTbCA CO C/IOBAMU «rapMOHUS» WU «My3blKa
B KaMHe».

Ta HeraTMBHas Peakumna KOHCEPBATMBHOM YacTy HaceneHns npo-
TMB npoekTa «OxTa-LleHTpa» He CTOMbKO CBsi3aHa C BbICOTOW (BCMOM-
HUTe XOTs 6bl MPOTECTbI MPOTUB OTHIOAb HE BbICOTHOrO MOAEPHUCT-
CKOrO NpoeKTa HOBOW CLeHbl MapuMHCKOro TeaTpa), CKOIbKO Mpo-
OMKTOBaHa O6LMM Pa3oyapoBaHMEM B JOCTOMHCTBAX U KayecTse
COBpPEMEHHOW apXUTEKTYpbl BoOGLIE, Ha Nprmepe Tex 6e3aapHbIX,
a valle NpoCTo YPOAIMBbIX MOCTPOEK, KOTOPbIMU POCCUINCKIME apXU-
TEKTOPbI «3aCOPAT» YAWLbI 1 MIOWAAN Hawmx ropofos. Korga s
roBopwuJi, uTo 3a nocnegHue 80 net B MNeTepbypre He ObINO NOCTpOe-
HO HW O[JHOrO aPXUTEKTYPHOrO WeEeBPa, TO UMEN B BUAY Npexae
BCEro BblCOTHblEe JOMUHaHTbI. PasymeeTcs, B coBeTcKoe Bpemsi 6bino
NMOCTPOEHO HEMAJIO 3aMeyaTeNbHbIX 34aHNI, HEKOTOPBIE U3 KOTOPbIX

Bug 6awHn B naHopame Hesbl

CTann NamsTHUKaMK, HO HK obecTBo, HU FOHECKO noka He npur3Ha-
NN X WefeBpaMyM MUPOBOro Hacneaus, u B MNeTepbypr enyT co
BCEro MMpa He pagm 3TUx 3gaHuii. Hu aBTobychl ¢ TyprucTamu, H1
NMMY3UHbI C HOBOOPaUHbIMM He OCTaHaBNMBalOTCA Ha MOCKOBCKOM
npocnekTe, 4ToObl 3anevyaTneTb Ha GOTO MAMATHUKN COBETCKOro
KOHCTPYKTMBU3MA WA CTaNIMHCKON apxmntekTypbl. Cpeamn 3Tux 3aa-
HUI HET HN OfHOrO, BbIMOJIHAIOWErO POJSib BbICOTHON AOMUHAHTbI,
afleKkBaTHOW no MaclwTaby pagoBoi 3actpoike. MimeloTcsa B Bugy
3[jaHusA, Yell BbICOTHbIA rabapuT npeBanvpyeT Hag APyruMu pas-
Mepamu, byayun Bbille OKpYy»Kalolle 3aCTPOVKN He MeHee Yem B
2-3 pasa (anAa cpaBHeHUs: 6e3yCIOBHble BbICOTHbIE [JOMMWHAHTbI
NCTOPUYECKOrO LieHTpa Bbille OKpy»alolen 3acTponkm B 4-6
pas), Taknux NPUMepPOB B COBPEMEHHOW UCTOPUN FTOPOLCKON apXu-
TEKTYpbl HeT, KpOoMe, NpaBAa, YNCTO YTUANTAPHbIX COOPYKEHWUIA:
ObIMAWMX Ha nonHeba Tpyb 1 rpagMpeH, NOPTOBbLIX U CTPOUTENb-
HbIX KpPaHOB, Tefle- U pagmomauT 1 np., KoMx Yncnom bonee coTHU
(13 Hux 30 npesbiwatoT 100-meTpoOBYIO OTMETKY). H1 B Pume, H1 B
BeHeuun, H1 B BawmHrtToHe Bbl Takoro He ysugute. [loaTomy He
HY>HO Aenatb Bug, yto CaHkT-lMeTepbypr cToUT Ha nepenyTbe —
6bITb eMy ropofom-my3seem, Kak BeHeuwns, nnm pactu BBepx, Kak
Oy6ain nnu Wanxai. CaHkT-NeTepbypry yrotoBaHa cBoA [opora,
OH OyaeT pa3BMBaTbCA Kak Apyrve MUCTOpUYecKrMe Meranonuchl
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EBponbl, MetoLLie MOLLHOE 1 He pa3baBieHHOe HOBOW 3aCTPOKOM
nctopuyeckoe agpo: Mapux, BeHa n Magpug.

[pyron aprymeHT, B nociegHee BpeMA 4YacTO MCMOJb3yeMblil
[epBbIM KaHanom 1 ONMO3WNUMEN: YTO, MOJI, UMEHUTbIE apXUTEKTO-
pbl — uneHbl xtopu (Ooctep, Kypokasa 1 BuHbonun) ny6nnyHo Bbiwnv
N3 COCTaBa KOHKYPCHOW KOMMUCCMW B 3HaK MpoTecTa NMpoTuB Npo-
rpaMMbl KOHKYpPCa, onpefenAioLwen cTpouTebCTBO KOMMIEKCa Kak
BbICOTHOE (ABOE 13 NATU apXMTEKTOPOB B »KIOPW BCE e y4acTBOBaNMN).
B sTol 6opbbe aBTOPMTETOB (3BE3Abl MPOTUB 3BE3A) OAVH Jlaypeat
MpuTUKepoBCKOM Mpemun — uneH xiopu (Doctep) NPOTUB YeTbl-
pex naypeaTtoB-y4aCcTHUKOB KOHKypca (Hysenb, Kynxac, lepuor, ge
MenpoH), nocumTaBwKX BMOSIHE BO3MOKHbIM MOCTPOUTb BbICOTHYIO
AOMUHAHTY B 5 KM OT UCTOPUYECKOro LieHTpa. [Mpn BCeM yBaXkeHUN
K 6e3ycnoBHbIM TaflaHTaM apXMTEKTOPOB-MPOTECTAHTOB, KakK YseHbl
XKIOPY OHW NOCTYNWAY KpaiiHe HenpodeccroHanbHO 1 HESTUYHO, Ony-
6N11MKOBaB CBOE BO33BaHVe B leHb UTOFOBOMO 3acefjaHnaA Xiopu, a He
3a HECKOMNbKO MecsALeB A0 TOro, Korga UMy 6binm nonyyeHbl npurna-
LeHVA BMeCTe C MPorpammon KOHKypca. Y Hux Obinio BnonHe focTa-
TOYHO BPEMEHMU, YTOObI N3yUnTb NPOrpamMmy 1 B Cllyyae Hecornacus
LIMBM30BaHHO BbINTM 13 COCTaBa Xopr MO0 06paTUTbCA K 3aKa3uu-
Ky Unn B KpalriHem ciyyae K npodeccroHanbHoMy coobLecTBy apxu-
TEKTOPOB C MOTUBU-
poBaHHON npocbbon
BHECTN KOPPEKTUPOB-

K1 B 3ajaHve Ha npo-

eKkTMpoBaHue. OgHako

OHW 3TOrO He caenanmn.

o NOHATHBIM Npuyu-

Ham — BeAb UX He npu-

rnacunn yyactBoBaTb

B 3TOM KOHKypce, Hy

W, BEpPOATHO, MoAaAa-

INCb  NONUTUYECKO-

My pasneHuto Coto3a

apxutekTopos Poccun,

npv3sasLiemy 60MKo-

TUPOBaTb KOHKYpC (y

Kypokasbl 1 ®ocrtepa

6bINV KPYMHble NPOEK-

Tbl B POCcuy, a nepcneKkTUBbl MPOXOXKAEHVA FPafCcOBETOB TpeboBany
OT HX YBaXKUTb Ty3EMHOE apXMTEKTYPHOE COOOLLIECTBO). 3aMeuy, 4To
HopmaH QocTep Hekoraa npoekTrpoBan 386-MeTpoBbIi HeboCKpeb
B 1 KM OT cobopa CB. MaBna B JToHOoHE (BTOPOW KpynHeLwmnii cobop B
MUpPe U raBHbIi B NaHopame JloHaoHa), a Kuce Kypokasa noctpoun B
MenbbypHe He60CKPED, Y MOAHOKMA KOTOPOTO 3aKIOYMNIT B CTEKIIAH-
HOM KOHYCe, Kak My3elHbIA 3KCMOHAT, uctopmnyeckyio 50-meTpoByio
6aLuHio nocTpoiiku XIX ctoneTus.

OfHako BepHemcAa K nepefjavye Ha [lepeom  KaHane.
PasBopaumBalowwanca Ha rnasax y AeCcATKOB MWUIMOHOB Tenespu-
Tenen auckyccua no npoekty «OxTa-LleHTpa» cobpana B cTyauu,
MArKO rOBOPA, He BMOJIHE MPeACTaBUTESNIbHYI0 ayAUTOPUIO CO CTO-
pOHbI onno3nuun. HemoHATHO Moyemy pefakuMA NPOrpammbl He
YROCY>KUacb MPUrNacuTb B COCTaB MPOTMBHMKOB MPOEKTa XOTb
opnHoro netepbypxua! MaTepo MOCKBUYEN aTaKoBav TPOUX roCTel
n3 CeBepHoli BeHeuun n npepactasuTenda ropofa [onronpyaHbiv
BOMPOCOM «CTPOWUTb WM He CTPOUTb BbICOTHYIO AOMUHAHTY B
MeTepbypre?». MoxHO nu cebe npencTaBUTb, YTOObI Ha MeTep-
Oyprckom TeneBmaeHUM BAPYT 3aTeany 6bl NOAOGHY ANCKYCCUIO
no mnosopy Toro, ctpouTb nn 600-meTpoByto baliHio «Poccua» B
«MockBa-Cutu» Bcero B 5 KM oT Kpemna (namatHuka HOHECKO)
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1 B 3 KM oT HoBogeBuubero moHactbipsa? MoxHO nu cebe npep-
CTaBUTb, YTOObI Ha 3Ty Auckyccuio B MeTepbypr npurnacunu 6bl
Tpex MOCKBUYEN, BKIIOYas 3aka3umMKa 1 aBTopa NpoekKTa, a naTepo
neTepOyp>KLEB C MeHON y pTa A0Ka3blBany Obl 3TUM «HepPa3yMHbIM»
MOCKBUYAM, YTO GALUHA UCMOPTUT... HET... MPOCTO YHUUTOXUT OyK-
BaJIbHO BCe CTOJIMYHbIE NMaHOPaMbl, FOBOPWAN Obl O TOM, KaK HU3KO 1
aMopasibHO B 3MOXY 3KOHOMMYECKOro Kpur3nca CTponTb HebocKpe-
6bl, rie C BEPXHUX STaXKel ONMrapxm B3MpPatoT Ha MPOXOAALLMX MUMO
ropo»aH 13 CBOVX NaHOpaMHbIX Tyanetos? [oBopunun 6bl 0 TOM, UTO
XOTA 1 OYEHb COYYBCTBYIOT M3pPY JIyXKKOBY B €ro ycunusx no npwu-
BreyeHuto 6onbLioro 6rsHeca B «MockBy-CuTr», TONbKO BOT 3aueM
6aLuHIo 1 3auem 600 m, ecnn ee ByneT BUAHO U3 3aMOCKBOPeUbs Ha
¢doHe KonokonbHu VBaHa Benukoro? Begb MockBa — 3TO He TONbKO
ropog Ans MOCKBUYEN, Ham, NeTepOypKLam Tak Hebe3pasnnyHa ee
cyobba... «<MoCKBa, Kak MHOrO B 3TOM 3BYKe A/fl cephua pycckoro
CNNenoch...» - BAOXHOBEHHO LUTMpPOBan Obl BedyLWui...

[a, BecbMa TpyaHO npencTaButb cebe Takoe 3penuule.. B 3tom
HanpasneHuu, n3 Mocksabl B [NeTepOypr, NpUHLMN NPOCTo He paboTa-
eT... 3aT0 Noyemy-To NpeKpacHo paboTaeT B 0OPaTHOM HamnpaBneHUN:
OPeBHAA CTONMLA, KaK U NpeXxae, XoueT roBesieBaTb BCEM U BCA Ha
Pycu n He noTepnuT HMKaKOro conepHnyecTsa ¢ coboi, Tem 6onee Ha

HVIBE BbICOTHOIO CTPO-
UTeNbCTBa, He roBopsA
yXe o nepeesfe WTab-
KBapTupbl lasnpoma.
B 1O Bpemsa Kak B
«MockBa-Cntm» oKasa-
JINCb 3aMOPOXKEHbI U
OTMEHeHbl  MPOeKTbl
CaMbIX BbICOKMX Hebo-
cKkpebos EBponbl, yrpo-
3a notepATb lasnpom
C €ero MHOroMunnu-
apOHbIMK Hanmoramun B
6rofKeT ropoaa BCTana
nepep MockBon Kak
HUKOrAa ABCTBEHHO,
M nyJlle BCero npep-
CTaBUTb 3TO CTPaHe He
Kak yrpo3y Ans 6womxeTa 1 CTPONKOMMNEKCa CTOMMLbI, @ Kak yrpo-
3y ANA LEeNoCTHOCTU apxuTekTypHoro obnuka CaHkT-Tetepbypra, o
KOTOpOM, Ha camoMm fiene, B MocCKBe CO BpeMeH nepee3fa clofia CTo-
nnupl Poccvmn B 1918 rogy ny6anyHO He BCMOMMHANM HUKOTAA W HU
npuv Kakux obctosaTenbctax! / Bopyr BCMOMHUAW — B MOMEHT, KOrga
nnaHbl MOAEPHU3aLMN U PEKOHCTPYKLMMN CTaNn yrpoXaTb natpuap-
XaJIbHOMY COCTOSIHMIO ropofa C «MPOBUHLMANbHBIM HAIETOMY, CTOMb
MUMbIM CepALy COCTOATENbHbIX MOCKBMYEN, HaBeLLaLWwyx no npasga-
H/Kam CBOIO MeTepOyprckyto KBapTvpy BAanu OT CTOMMYHOW CyeTbl
1 Tonueu, n GbIBLUMX NeTepbypiKUEB, YLEAWMNX HECKONBKO NeT Ha3ag,
B OONbLUYI0 MOCKOBCKYI MOAUTUKY M 6r3Hec. KTo Obl HU cTOAN 3a
«3aKa3HoW» KamnaHuei MepBoro KaHana NpoTUB MPOEKTa, OHU [OMK-
Hbl MOHUMATb, YTO 3aKa3uMKK, aBTOPbI Y YUACTHUKIN MPOEKTa, a TakKe
ropofckas BNacTb, ero NoaAepKuBaroLLas, — 3To Toxke 06pasoBaHHble
noaw, Kotopble NobaT CaHKT-MNeTepbypr, NCKPeHHe XOTAT, YTo6bl OH
pa3BMBasnCA MO eBPOMNeiCKoMy NyTu, Y BOBCE HE XeNatoT ero npespa-
weHna B LWaHxan. N peweHuns o nepepernctpauyun «faznpom HedpTm»
B CaHkT-letepbypre, o ctpoutenbctBe «OxTa-LleHTpa» Kak HoBoW
WTab-KBapTMpbI [a3npoma BbIM NPUHATLI B MHTepecax Npexae Bcero
ropofa n ropoxaH. PykosoactBo [eTepbypra v ynonHoMoueHHble
KOMUTETbl PacCMOTPENU 1 NPUHAIN COOTBETCTBYOLME NOCTaHOBMe-

HA 1 TOPOACKIME 3aKOHbI, UTOObI 3TOT NPOEKT OCYLLEeCTBUTb. [lymaeTcs,
netepOypLbl LOSMKHbI 1 BNPeb Camy PeLLaThb, YTOo, FAe U Kak CTPOUTb
B CBOeM ropoge. PelueHns 3T He MOTyT 1 He [OMKHbI MPUHUMATLCA
ynHoBHMKamn OHECKO B [Mapuike, apXUTEKTYPHbIMU KPUTUKaMK B
Mockse nnu Begywmn defepanbHOro TenekaHana.

lpapoctponTenbHasa KoHuenuua «OxTta-LleHTpa» npepnaraet nyTb
JeLeHTpanvM3oBaHHOro Pa3BUTWA AeSTOBbIX PafilOHOB, CO3AaHWA OTAENb-
HbIX eN0BbIX KBAPTaNOB C OAUHOYHBIMU BbICOTHBIMW JOMMHaHTamu. K
KauecTBy apxXMTEKTYpPbl TaKNX JOMUHAHT AOSXKHbI NPeAbABNATLCA OCO-
6ble TpeboBaHUA. ITO fOMKHbI ObITb MOVNCTUHE LWefeBPbl COBPEMEHHOW
ApPXMTEKTYPbI, NpoLUefLLne CTPOruii OTOOP Ha MEXAYHAPOAHbIX apXu-
TEKTYPHbIX KOHKYpCaX, CWfy3Tbl 3TVX BbICOTHbIX OOBEKTOB [OMKHbI
6bITb KOMMNEMEHTapPHbI HE6ECHOW IMHUM 1 MaKCUMarbHO raPMOHUYHO
BMMCaHbl B MaHopambl ropofa. ITOT MyTb, Kak MHe MpefcTaBAeTCs,
BMOJSIHE opraHuueH ans lNeTepbypra, rpagocTponTenbHas Tpaguuma
KOTOPOro OCHOBbIBAETCA Ha AOCTONHOM NMPOTUBOMNOCTAB/IEHUN OTAESTb-
HbIX LWINWEN 1 KyrnonoB ropusoHTanbHol GoHOBOW 3acTpolike. M no
Takomy nyTu MeTepbypr MOXeT 1 AOMKEeH Pa3BUBaTbCA Pajn COXpa-
HEeHWA apXUTEKTYPHOW LIeNOCTHOCTM CBOMX UCTOPUYECKUX MaHOpPaM.
Ecnn, KoHeuHO, MOCKBa emy 3TO MO3BONT...

CnepyeT MOHUMaTb, YTO 3a STVM MPOEKTOM B rOPOA NPUAYT AeCAT-

K1 AeBEeNonepoB CO CBOMMU KOHLEMUUAMU BbICOTHbIX GalueH. OHu,
6e3yCNnoBHO, HAUYHYT «LWITYpMOBaTb» NMaHopambl [eTepbypra, nbiTa-
AICb «MOCTPOUTLCA» KaK MOXHO OMvKe K rpaHrLam OXpaHHON 30Hbl,
yTOObI MPOLABATh 3amMeyaTesbHble BMAbI HAa aHCaAMOJIb CTOPUYECKO-
ro ueHTpa. MHorve 13 3TX 06bEKTOB MOTYT OKa3aTbCA 34aHUAMY
COMHUTENIbHOTO aPXUTEKTYPHOrO JOCTOMHCTBA 1 KayecTBa — Nofo6b-
HO TeM OAMO3HbIM MOCTPOMKaM, MeTacTa3aMun Pa3pOoCLIMMCA BOKPYT
roCTUHWLBI «JIeHVHrpag», Kak NpUMep UMIIaHTaUKUn «apXUTEKTYpPbl
CMNanbHbIX PafiOHOB» B TKaHb UCTOPMYECKOro UeHTpa. MimeHHo 31O
06CTOATENBCTBO U BbI3bIBAaET HauMbOMbluee OMaceHWe ropoXaH u
MUpoBoOW obuecTBeHHoCTK (BKnovyaa FOHECKO), n «OxTa-LleHTp»
co3fjaeT B MX ra3ax OMacHblli NpeLefeHT, UTO MOXHO MOHATb. A
MOIHOCTbIO Pa3fAensio 3TV OnaceHus, Ho YOeXXaeH B TOM, UTo «6opbba
C NpeuefeHTOM» He PeLunT Bbllleobo3HauYeHHON npobnembl: ecnm
HbIHELIHNE BRWATENbHble MPOTUBHKKKM «OxTa-LleHTpa» B cTonuue,
3aKa3aBLUMe OronTeny KOHTparnTauuio Ha MNepBom KaHarne, copByT
peanu3aumio BbICOTHOM cocTaBnstoLlen «OxTa-LleHTpay, To no npowe-
CTBU HECKOJbKMX JIET B FOpOfie NOABATCA ApYrve Aesesionepsbl C Apy-
rMKN NPOoeKTaMn He6OCKpeboB. Beab 60pPOTbCA C SKOHOMUUYECKUMU
npeanocbisikaMn K BbICOTHOMY CTPOUTENbCTBY HEBO3MOXKHO, a Npej-
nocbikn 31 B CaHKT-MeTepbypre co3penu, Korga npu oTCyTCTBUAN

cBOOOAHBIX YHaCTKOB 3eMM MOA 3aCTPOIKY LieHbl Ha HEBMXKUMOCTb
BMJIOTHYlO nopobpanucb K eBponeiicko nnaHke. CaHKT-TNetepbypr
— He MepTBbIN ropof-my3el BeHeuua ¢ 60-TbICAYHBIM HaceneHvem,
3TO OAWH U3 KPYMHeNLWmnX Meranonncos EBponbl, MHAYCTPUANbHBbIA,
UHAHCOBBIN, KYNBTYPHbBIN 1 TYPUCTUYECKUIA LIeHTP ceBepo-3anaja
Poccun. MeTepbypr NpocTo NPUroBopeH camoii UCTOpMet MONTN No
nyTn ropasfo 6onee ApeBHVX €BPONENCKMX Meranonmcos: Mapuxa,
JlonpgoHa, Magpuga, BeHbl, bapcenoHbl, MunaHa v gp., rae ncropuye-
CKUI LEEHTP COCYLLeCTBYET C ANHAMUYHO Pa3BMBAOWMMUCA HOBbIMM
[enoBbIMM KBapTanamu 1 BbICOTHbIM CTPOUTENBCTBOM.

B omnnume oT 60MbLWMHCTBA BbICOTHbIX OOBEKTOB 3TUX eBponei-
CKMX ropopos, «OxTa-LleHTp» He CTaBUT FNaBHOW Lenbio Npubbisb,
160 CTPOWTCA HE Ha Npofay: MA3NPOM CTPOUT yHUKabHOe 3faHue-
cumBon ana Hosoro CaHKT-TeTepbypra, BNvcbiBaa AenoBylo QyHK-
LMo B CKYNIbNTYPHYI0 KOMMNO3MLMI0 06enmcKa-Lunmna. SKOHOMUTb Ha
KauecTBe MpoeKTa CBOel WTab-KBapTMpbl 3aKa3unK He HamepeH, 1
B 3TOM [a3npom — yHuKanbHbI Ana MeTepbypra 3aka3uuk, Brepsble
nocsie 3noxu POMaHOBbIX CTaBALLMIA LIENbIO COOPYKEHME apPXUTEKTYP-
HOrO LeAeBpa B NaHoOpame ropopa. 3agava amb1LMo3Has 1 BeCbMa
nppaumnoHanbHasa. Ho MMeHHO Takue 3afjaun CTaBUNUCh U peann3o-
BbIBaNnCb B MNeTepbypre B NepBble ABa BEKA €ro CylecTBOBaHuA. U

VMEHHO MPOAYKT MX peann3aumm mMbl CErOfAHA Ha3blBaeM MUPOBbIM
Hacnegmem.

Peanusauma «OxTa-LleHTpa» Kak NMAOTHOro npoekTa BbICOTHOrO
3paHuA B [MeTepbypre [OMKHa NOAHATbH MNAHKY apXUTEKTYPHOro
KauyecTBa HOBbIX FOPOACKMX AOMVHAHT A0 TOSIOBOKPYXUTENbHOMN
BbICOTbI — abbl Npeceyb BNOCNeACTBMM NtoOble NOMbITKN AeBenorne-
POB «MPOTONIKHYTb» BTOPOCOPTHYIO apXUTEKTYPY U HU3KOE KauecTBO
CcTpouTenbCTBa. Y ropofia eCTb MexaHn3Mbl, UTOObl MPOKOHTPONNPO-
BaTb NpoLeCcC OTCTYMJIEHVA OT YCTAHOBJIEHHbIX 3akOHOM (perna-
MEHTOM) BbICOTHbIX MapaMeTPOB, AapyA «MPaBO Ha BbICOTY» TOMbKO
YHUKaNIbHbIM MPOeKTaMm, KoTopble 6yayT $opmrpoBaTb MUPOBOE
Hacnegue Metepbypra B XXI Beke.

Te npepactaBuTenn KynbTypHOW W MOAUTUYECKOW 3AUTbI POC-
CUINCKOro 06LecTBa, YTO BCTaNN B HEMPUMUPKMYIO OMMO3MLUI0
npoekTy «OxTa-LleHTpa», U3 UCKpeHHMX ybexaeHuid, a He mep-
KaHTUIbHbIX WAV NONIUTUYECKNX MHTEPECOB JONXHbI B3MMAHYTb Ha
3TOT BONPOC rMa3amm NOTOMKOB: KaKyto MamATb O KyNbType Hallero
BpeMeHn Mbl ocTaBuM B [eTepbypre nocne cebs, ecny cyntaem
APXUTEKTYPHbIE aMOVLMN NPECTYNHbIMU, @ COBPEMEHHYIO apXu-
TEeKTYpYy He[JOCTONHOM Ha COCYLLeCTBOBaHME B OAHOWN NaHoOpame C
namATHUKamu npotunoro? M
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MAHANAKHON

pXWUTeKTypa 3TOro ropoja Becbma
npuuyanuea. 3aecb ecTb U ynbTpa-
COBpPEMEHHbIe BbICOTHbIE 3[aHuA
U3 CTekna n GeToHa, U POCKOLIHbIe
[BOPLIbI I XpaMmbl, CBepKatoLive Musi-
NIMOHAMV MaJiIeEHbKUX 3€pKas, U Kankue favyrm um3

6ambyKa, eBpOMencknil IOCK cocyLlecTByeT C a3mat-
CKOW CKYUYEeHHOCTbIO Y3KMX, TECHbIX YNIOUeK...

Mo konnyecTBy He6oCKpeboB baHrkok conepHuyaeT
¢ Hblo-Mopkom. MpuaymaTb 4TO-TO OpPUrMHanbHOe Ans
3TOro ropoga KpainHe cnoxkHo. ®opma MahaNakhon
- TpaguUMOHHaA MOAEPHUCTCKas Mpu3ma, OfHAKO
cBoeobpa3Has TpexmepHas JieHTa, OnosAcCbiBatoLas
6allHI0 MO BCel BbICOTE, MPUAAET el U3ALWECTBO 1
y3HaBaeMoCTb. Ha 3TON fleHTe CNOBHO BbiCeYEHbl
APXMTEKTYPHbIE «MUKCeNbl», paspyLuaoLle eqUHCTBO
NOBEPXHOCTU W co3palowume unno3unio obbeanHe-
HUA ropofa n Heba, B KOTOPOM GallHA MOCTeneHHo
pactBopseTcA. CTpoiHble CBepKallme oyepTaHus
MahaNakhon, Teppacbl 1 BbICTYMNbl OAHOBPEMEHHO
CO3[al0T BreyaTineHne Hekoeln KOMMbIOTEPHON rpa-
duKKM 1 6ecnopafoYHOCTY, NPUCYLLEN PEBHUM Feo-
rpaduyeckmm Kaptam.

CKBO3b 3TV Bblpe3bl B M3ALHOM HaBeCHOM dacage
MOXHO HabsoAaTh 3a »KU3HbI BHYTPU 3[4aHUA, UTO
fenaeT 06K 6allHN 0CO6EHHO NpUTAraTeENbHbIM, Pas-
pyLwas npuBblYHbIE NPeACTaBNEHNA O TPAANLMOHHBIX
HebocKkpebax. B 3Tol «nmMKcenbHOM» NeHTe pacronara-
I0TCS POCKOLLHbIE MEHTXaYCbl, UMEIOLLME CaMblii LIMPO-
KW MaHOpaMHbIi 0630p, NPOCTOPHbIE BHYTPEHHKE
NMOMeLLeHVA U Hapy>KHble — HemnpuBbIYHO 6onblune
Teppachl 1 KynajbHW Ha ClyJaid, ecii 3aX04eTcs ocBe-
XKNTbCA. DTO HE OUYEHb-TO COornacyeTcs C npeacTaBie-
HUAMM O >KU3HU B BbICOTKE N060I M3 MUPOBBIX CTONNL,
O[IHAKO OT/INYHO MOAXOAUT L1 TPOMMYECKOTO KiMa-
Ta baHrkoka. «lvkcenbl» NpyayMaHbl Ans TOro, YTo6bl
caenatb BuAbl Ha ropod U peky Yaodpas, oTKpbl-
BalOLLMECH U3 OKOH C BbICOTbI MTUYbETO MOJeTa, MO BO3-
MOXHOCTM MAaHOPaMHbIMK. YTO KacaeTcs NMoMeLLeHuin
KBapTMP, PACMONIOKEHHbIX 3@ 3aKPbITbIMM YYacTKaMm
¢dacafoB ballHW, TO OAHO- U ABYXYPOBHEBbIE anapTa-
MEHTbI 06M1aflaloT MOVCTUHE TPAHAUO3HBbIMU [BYCBET-
HbIMY XIJIbIMU MPOCTPAHCTBaMM C MHOFOUMCIIEHHbBIMY
JpKepamy 1 ABYCTBOPYATbIMU (PaHLLy3CKMMU OKHa-
MU rapMOLLKOIA: YacTh dacafa 6ykBanbHO ybumpatoTcs
BHYTPb, BMNycKas CBEXee [iblxaH1e MOPCKoro 6pusa.
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MahaNakhon pa3mecTntca Ha yuyactke B 1,44 ra B
cepAue LeHTpasbHOro AenoBoro panoHa baHrkoka
mexgy ynuuamm Cunom n CatopH. C ToUKM 3peHna
COBPEMEHHOWN TaCKON apXMTeKTypbl 1 ypbaHu3ma
NPOeKT OTAnYaeTcA 0coboi MpPeTeHLUMO3HOCTbIo, a
6aliHA obeljaeT cTaTb CaMbiM BbICOKMM COOpYXe-
Huem B baHrkoke. MahaNakhon - 370 He Tonbko
6alwHA. Ha Tepputopum 150 TbiC. KB. M pacrnonoxat-
cA 60/bLION OBLECTBEHHbIN CKBEP, KPYTNOCY TOUHbIIA
TOProBbI LeHTp niowaabio 10 ThiC. KB. M C KpacuBbI-
MU TPOMUYECKMMW CaflaMn 1 TeppacaMmn Ha pasHbiX
YPOBHAX, pecTopaHamu 1 Kade. B camom 3aaHum pas-
mecTATcA 200 pocKkoLHbIX anapTameHToB Ritz-Carlton
Residences, Bangkok, koTtopble 6yaet obcnyxmBaTb
nepcoHan «PutL KapnToH», npuyem B KaXkoW KBapTu-
pe co3panyT CTUNbHbIN NHTepbep AnAa VIP-nepcoH, a
XKunbLam npegnoxar Bce BO3MOXKHble ycnyru. Kpome
Toro, 3pecb 6yget u 150 Homepos Bangkok Edition
- ¢elweHebenbHoro 6yTUK-OTeNd, ynpaBnAemMoro
Marriott International n npocnasneHHbIM oTenbepom
VsHom LLpsrepom. Bepx 6awwHu 3aiMyT MHOrOYpOB-
HeBbI TpexaTaxHbIN «MogHebecHbIN 6ap» (Sky Bar) n
noTpACaloWmnii CBOUM ABYCBETHBIM 0O6BEMOM pecTo-
paH C YIOTHbIMU GaHKETHBIMY 3anaMu U KabruHeTamu.
W Bce 370 Ha BbicoTe 310 M.

BblchM nekab6bpb/AaHBapb

13-3a BbICOKOTO YpOBHA FPYHTOBbIX BOA B baHrkoke
nog 3emseil Henb3A pa3mellaTb aBTOCTOAHKU. TUM
06bACHAETCA 1 OTKa3 OT UCMOJIb30BaHUA NPUBbIYHOM
CcxeMbl, Korfa Turnoas 6allHA BOAPYXKeHa Ha LloKOMb
C MapKWMHIOM, KOTOPbI OTAENAA 3[aHue OT ynuupbl,
fenaeT OKPeCTHble BUAbI BbIXOMOLWEHHbIMU U YHbISbI-
Mu. MapKoBKY MacTep NOMecTu N03aAmn NOCTPOKY, a
pacnonoxeHHble C IpYron CTOPOHbI Hebockpeba Tep-
pacbl ¢ Kadpe 1 pectopaHamu 6yayT coeaUHATDL GalLHI0
Cco cTaHuuen nerkoro metpo. MpoekT MahaNakhon
— 3TO OT/IMYHBIV NPUMEP OCHOBATENIbHOIO MNepPecMo-
Tpa TPAAULMOHHOW CXeMbl «ballHA + noanymM». B Hem
«CBeYKa» He npebbiBaeT B M30MALMKN, @ CIMBAETCA C
ropoAcKoi cpepon U B BYKBanbHOM, U B KynbTypo-
NOTMYECKOM CMbICIe, apXUTEKTYPHbIA 06bem nocTe-
NEHHO PacTBOPAETCA MO HUCXOAALEN K 3emie 1 no
BOCxoAsAuen K Hebecam. DTo gocTuraeTca 6rnaropa-
pA cepun BENUKONENHbIX HUCMAZaloWMX Kackagom
Teppac, 3axBaTblBalOLWMX KaK OTKPbITblE, Tak U HaXo-
OAWMecA NOA Kpbllle NPOCTPaHCTBa Ha Tak Hasbl-
Baemom Xonme (The Hill), Tepputopun, roe B ocHoBa-
HUM BALLHN pa3MeLlaeTCa TOProBo-pa3BaeKaTesNIbHbIN
LeHTP, BbI3bIBaOWMIA accoumauny C ropHbIM penbe-
¢dom. Teppachbl TWATENbHO BMWCaHbl B POCKOLUHbIE
cappbl, 0bpa3sys napk.

B komnnekc BXOAUT 1 OTAENbHO CTOALLEe CEMUITaXK-
Hoe 3paHue — «Ky6» (Cube) — ¢ MHOroypoBHEBbIMM
BHYTPEHHVIMM 1 OTKPbITbIMU Teppacamu, NOA0OHbIMMN
TeM, UTO YCTPOEHbI Ha CKNOHax XosiMa. 3To coopyxe-
Hue GopmMpyeT ecTecTBEHHYI [ONVHY, C Maccom
o6LwecTBEHHbIX MeCT 1 NpeKpacHbIM Habopom pas-
HOOG6pPa3HbIX Kade 1 pecTopaHUNKOB Ha MO0 BKYC.
[obpaTtbca TyAa MOXHO MO MELIEXOLHOMY MOCTUKY
OT CTaHLMM NIETKOrO METPO, Yepe3 CKBEP WU Hero-
CPeACTBEHHO 13 »KMOWN 30Hbl OCHOBHOW 6awHu Ritz-
Carlton Residences nnu roctuHuubl Bangkok Edition
Hotel.

CKBep KOMMeKca, HaXo4ALWMIACA HaNPOTUB 6aLlHK,
TakXe 06befjMHEH C MPOCTPAHCTBOM MeXAy XONMOM
n «Kybom». ITa obLiecTBeHHadA Mowaab, 3aaymaH-
HasA Kak MecTO BCTPEeY U NMPOBEAEHNA KYbTYPHbIX
MEPONPUATUIA, CTaHeT «3efeHbIM ybexuwem» ana
ropo<aH, MnowagKkon [nsA KynbTypHOro u obue-
CTBEHHOrO B3aVMOLENCTBUA, Kyfa MOXHO NonacTb
HEenocpefCcTBEHHO CO CTaHLUMMW JIerKOro MeTpo
Chongnonsi, no3xe cloaa 6ynyT XOAUTb MapLIPYTKU.
OpHVM CNOBOM, 3TO FOPOACKON 0a3nc, rhe MOXHO
6yneT cnpATaTbCA OT Wyma M cyeTbl Bbonbloro
BaHrkoka, npy Tom 4YTo BbIGPaTbCA OTClOAA TaK e
NIerko, Kak n okasartbcA 3gecb. |
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APXUTEKTYPA B KYbBE

Mpowedwuti 8 3mom 200y 17-ii pecmusans «3004ecmeo» om4yemu80 NoKasal,
Ymo Kpu3suc cyujecmeeHHO 3ampoHYJ/1 apxumeKmypy u Cmpoume’sibCmeo.
OOHako, Ha camoli 3KCNo3Uyuu 3Mo ompasusIocb CKopee NoJIoXKUmeJsibHo.

oBbll  KypaTtop  [Opwun
ABBaKyMOB noluen Ha pagu-
KanbHble M3MeHeHnAa Gopm
npefcTaBneHna  npoek-

TOB, U BMECTO MPUBbIYHOTO
Xaoca BbIFOPOAOK OTAEeNbHbIX 610po mnnu
KOMMaHWM 3puTenen oxKmgana nakoHn4Has
1 B3BELIEHHasA cucTema 12 6enbix Kyb6oB
12x12 ™, pasrpaHnYnBaKOWMX 3SKCMOHN-
pyemblii Matepuan no Temam u crocobam
nogaun. 3gecb 6bUIM 1 aKageMmyeckmn Tpa-
OVUMOHHbIE OTMbIBKU, YepTexku, noTpsa-
calolme Mo KayecTBy MakeTbl (M3blCKaH-
Has pabota ctyanu HukuTbl flBeiiHa no
npeo6pa3oBaHNi0 MPOCTPAHCTBA Kpbina
leHwTaba ana noTpebHOCTeNn dpMuTaxa u
pasmelleHnA YacTh My3eMHbIX KOeKunn
- APKWIA 06pas3unK neTepbyprckoi LWKOsbI).
MpucyTcTBOBanM 1 paboTbl B BUAeOApT-
HOWM CTUANCTUKE — NaBuUnboH Green House
pyCCKO-aMeprKaHCKOro apxuTeKkTopa u
Kputnka Bnagummpa benoronosckoro, u
HeCKOJIbKUX MOCKOBCKMX 3Be3[, NpeacTaB-
NeHHbIX BMecTe, — Muxanna Oununnosa,
Bnagumupa lMnotkmHa n Ap. (3kcnosmuma
CPO TAPXW - camoperynupyemas opraHu-
3aumaA «[MnbanAa apxXUTEKTOPOB U UHXKeHe-
poB»). o cpaBHeHUIO C MPOLIbLIM FOAOM
XOpOoLWMX, Aia U paboT BOOOLLE CTano cylye-
CTBEHHO MeHblue, 3aTO ABCTBEHHO OLLyLLa-
nacb couvanbHaa HanpaBNeHHOCTb MOKa-
3aHHOW apPXUTEKTYPbI.

Mpowepawnit decTnBanb NPOAEMOHCTPY-
poBan 6onee cKpynynesHo OTO6GpaHHble
paboTbl CO BCEW CTPaHbI, @ TaKKe NO3BONUI
OTeYeCTBEHHbIM apxXuUTeKTopam TwaTesb-
Hee pa3pabaTbiBaTb MMEKLMECHA MPOEKTDI.
Bonee Bcero Kpusnc otpasunca Ha pasgene
«[pOEKTbI», MOCKOJIbKY HOBBIX pPeasibHbIX
3aKa30B, 0COOEHHO Ha KpymnHble 06BbeKTbI,
NpakTUYeckn He 6bINo, a yXKe MOCTPOEeH-
Hble BCe-TaKy OTpaxkanu elye JOKPU3NCHYIO
dunocoodpuio.

[naBHOW Temoi B 3TOM rogy 6bino 06b-
ABJIEHO HECKOJIbKO YCJIOBHOE MOoHATue
«MHpekc ycTonumsocTu». OpraHusaTopbl
CTPEeMUNNCb [OKa3aTb, YTO, HECMOTPA Ha
3KOHOMMYECKUI Kpusuc, B Poccun He Tonb-
KO MPOAOMKaeTCA MacCcoBOe MnaHeslbHoe

CTPOUTENLCTBO »KWJbA, HO U €CTb AeNCTBU-
TENbHO MHTEpPEeCHble 06Pa3UNKN COBPEMEH-
HOWM apXMUTEKTYpbl.

Mpun co3fgaHny obuien ngen 3KCnosnunun
lOpnin ABBakyMOB, OAWH W3 MPU3HAHHbIX
nmaepoB «byMaxkHON apxmTeKTypbl» 1980-x
rofoB, OPMEHTUPOBANCA Ha NPUHLUMN NoAa-
uyMm maTepuana Ha BeHeumaHcKoM apxuTek-
TypHOW 6reHHane. OH NUYHO BbIGPaN KOH-
uenuuto Cepres YobaHa (c mokasom nyuLimx
MOCKOBCKUX N MUTEPCKUX PEKOHCTPYKUUIA
NPOMBbILLIEHHbIX 3AaHWI MO HOBbIE HYXAbl)
Kak camyto ApKYylo 1 JOCTONHYl0 npeacras-
natb Poccunio B Beneunn 8 2010ropgy. MNosgHee
N XKopu dectuBana OTMETUNIO SKCNO3ULUI0
«HpycTpranbHana apxutekTypa MpoLusio-
ro — pecypc gna 6yaywero» C. YobaHa
(npw yyactum UpuHbl LWunosown, Anekces
WnbnHa, Ceprea KysHeuosa, MapuHbl
Ky3Hewkol) MoyeTHbIM ANMAOMOM.

Hanbonee cyliecTBeHHbIM OTpakeHnem
Kpu3nca B TUMONOTMM MOKa3saHHbIX paboT
CTan OYeBMAHbIN KPeH B CTOPOHY couuanb-
HOW apXUTEKTypbl — pa3HOObpasHble Npo-
€KTbl KO, AEeTCKMNX CafloB, AOCYTOBbIX LieH-
TPOB 1 SKOHOMUYHOIO MHOTOKBAPTUPHOIO
XunbA. KoHeuHo, n B npowegwme rogbl
BCTpeyvanncb o6beKTbl B LAHHbIX KaTeropu-
AX, HO B 3TOT pa3 UX KONNYECTBO yBENNYM-
N10Cb B pa3bl. ECTeCTBEHHO, UTO cpeamn HMX
NosABUANCH BeCbMa APKME U WUHTEpecHble
paboTbl. HemopaenbHbI MHTepec noceTu-
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Tenen Bbl3BaNW Kpyrnaa B MnaHe LIKona-
rumHasna B O4MHLOBO C LiefibIM LIBETHUKOM
CTEKNAHHbIX KPUCTaNIoB — CBETOBbIX GOHa-
peli Ha KpoBrie, a Takxe 6eno-opaHXeBblil
petckun cag N2 74 Ha Hoocnobopckon
ynuvue, yKpalleHHbIN APKUMN reomeTpuye-
ckumm bopmamm, Kak [ETCKUN KOHCTPYK-
Top. [lOKa3aHHble MPOeKTbl Y NOCTPONKK
CamoW pa3HOM TMMONOrMM MO3BOSIAIOT FOBO-
puTb 0 MHorouBeTun $acafoB Kak rnoBce-
MECTHOM fBJIEHUWN OTeYeCTBEHHOW apXxu-
TeKTypbl. KOHTpacT ocobeHHO pasuTeneH c
paboTamy NATW-WECTUNETHE [aBHOCTU U
6onee, rae akTUBHbBIN LBET NOYTU He Mpu-
CyTCTBOBAS.

CoumanbHylo HamnpaBfieHHOCTb MocneaHe-
ro «3opyectBa» NoaTeepaunn 1 oduumans-
Hble pe3ynbTaTbl cmoTpa. [locne CAOXHbIX
febaToB Kopy NPUCYAUIO TMaBHbIA NpU3 —
«XpycTanbHbi [leaan» o6beKTy couyanbHON
cepbl - 3gaHuo wkonbl Ne 1414 ¢ yrny-
6MEeHHbIM U3yUYeHVEM aHTTIIACKOTO fA3blKa Ha
yn. CoeTckon Apmun B Mockse, CpoeKkTu-
poBaHHoMy 3A0 «APCT» (pykoBopuTenb —
K.M. KoHoBanbues, Al — O.K. KoHoBanbLeB,
apxutektop — O.H. TleHKOo, raBHbIA KOH-
cTpyKTOp — A.A. PyOGrHWTENH).

B sTomM ropy xtopu ocobo oTmeTuno
paboty macTtepckoii Ceprea CkypaToBa.
O6bABNEHHbI apXUTEKTOPOM rofa Ha
npownon «APX-Mockse», CkypaToB ” B
pamKax meHee KOMMepLM1anm3mpoBaHHO-

ro «3oguecTBa» noghepxan cBoe peHome
«NepBOro Cpeamn paBHbIX». M xoTA NnpoekT
ero MacTepcKkom ycTynun nanbmy nepBeH-
cTBa B 60pbbe 3a rnaBHbIN NpuUs, 370 06b-
ACHAETCA CKOopee cCoOUManbHON Hamnpas-
NeHHOCTblo camoro pecTrBans, a He Xyfo-
KeCTBEHHbIMM KayecTBaMu NpeacTaBeH-
HbIX paboT. B pe3ynbTaTe Xiopun dpectusa-
nA NPUCYAUNO ero mMactepckon 3onoTon
aunnom B pas3gene «[locTponku» 3a

paboty «HoBofmaHunoBckuii GopT» (MHO-
rodyHKUMOHaNbHbIA OGUCHO-AEN0BON
komnnekc B Mocke), CepebpAHblii
OUNAOM 33 MHOTOGYHKLMOHANbHbIN
AAMUHUCTPATUBHO-XKWUION  KOMMEKC
«BAPKJTIU-TNTA3A», 3onoTon Aunjaom B
pasgene «MpoekTbl» 3a «CafoBble KBap-
Tanbl» (MPOEKT YacTu TeppuTopmumn Keap-
Tana 473 B XamoBHUKax B Mockse), u
cam CkypatoB ygoctounca meganu Cotosa
apxutekTopoB Poccum «3a BblCOKOE 304-
yeckoe macTepcTBo um. B./. baxeHoBa».
Cpean npounx CTONIMYHBIX APXUTEKTO-
pPOB Xlpy OTMETUNO PaboTbl He MeHee
TUTYNOBaHHbIX [Omutpua BenuuknHa
n Hukonaa TlonoBaHoBa, (bpoH30BbIN
OUNAoM 3a Xunon komnnekc «Kpucrtann»
Ha yn. lorona B KasaHu 1 nnyHble megannu),
a TakXe NUTepckuMx macTepoB EBreHusa
[epacumoBa (3onoton gunnom 3a roctu-
Huuy Ha nnowaam OcTpoBckoro B CaHKT-
MNeTtepbypre) un EBreHua PannonopTta
(CepebpsHbIi AUNIOM 32 UHTEPbEpP CTaH-
unm metpononuteHa «Cnacckana» B CaHKT-
MeTepbypre 1 nuuHas mepanb).

Ewe opgHa nporpammHas Tema
«3o0a4yecTBa-2009» - skonorus. K Heob-
XOAMMOCTN MPUBECTU OTeYeCTBEHHYIo
APXUTEKTYPY K MUPOBbLIM 3KOJOrmye-
CKMM CTaHapTam BCAYECKM npu3sbiBana
1N 3KCMO3MUMA KypaTOPCKOro naBWibOHa
B. BenoronoBckoro ¢ 3apy6exHbiMu npu-

mMepamu B 3Toi obnacTu. lMapannenbHo
B My3see apxuTekTypbl My6nnKe [eMOH-
CTpUpOBany nydwme AepeBsHHblE AOMa,
CO3[jaHHblE POCCUMCKMMU apXUTEKTOPamu
B rnocneaHue roabl. Ha camom ¢ectusane
0coboe BHUMaHWe yAensanocb npeseHTa-
UMM HOBbIX MaTepranoB W CMOCOOOB nX
NPUMeHEHUA B CTPONTENbCTBE. MOCKONbKY
3KOHOMMWA 3SHEPropecypcoB MNpu 3Kc-
nayataumu 3faHuin — ofHO U3 peanbHbiX

HanpaeneHnn 3¢ PpeKTUBHOrO MCMNONb30-
BaHNA «3KOMOTrMYeCKON» apXMTEKTYypbl
B Poccumn, To nHTEepec K JaHHON Teme B
pamkax ¢ecTuBans COBepLEHHO MOHA-
TeH. OlHaKO He MHOTU1e 3aKa3unKuy rotTosbl
MUPUTBCA C YOOPOXKaHMEM MNpoeKTa Ha
15-20% n okynaemocTblo Yyepes 3-4 roaa,
a 6GONbWUHCTBO «YMHbIX» 3JKOJIOFMYHbIX
NPOEKTOB MMEHHO 3TUM 1 OT/IMYAlOTCA OT
cBOMX Gonee TPaAULMOHHBIX COGpPATbHEB.
TeM He MeHee nocneaHUin GecTuBanb NoKa-
3an, uyto paxe B Poccum yxe HaxopAatca
oTheNbHble 3aKa3uuKu, rotoBble paboTaTb
c 6bonee cTporvMmMy eBpoONencKUMIN 3KosOo-
rMyeckMmm ctaHgaptamu. A ecnv nossuT-
CA peanbHana BO3MOXHOCTb paccynTbiBaTb
Ha NoMoLLb rocyfapcTBa Npy UCNONb30Ba-
HUN NOJO6HbBIX NPOABUHYTHIX TEXHONOTWIA,
TO MOXHO OXMAATb BCMNECKa UHTepeca K
Pa3nUYHbIM 3KONOTMYECKUM pelleHnAM B
cTpoutenbctBe. (B cTtpaHax EBpocotosa,
HanpumMep, «3efeHble» JOMa MMeloT Jibro-
Tbl B Hasoroo6noXxeHunm n MonyyeHumn
KPeAnTOB Ha CTpoOUTeNnbCTBO.) BapmnaHtam
NPOEKTHO-TEXHUYECKMX pelleHniA npwu
CTPOUTENbCTBE O3e/IeHEeHHbIX KpoBenb, a
TaKXe MPUMEHEeHUI0 Pa3NMUHbIX ycoBep-
WEeHCTBOBAHUN M HOBbIX 3Heprosddek-
TUBHbIX MaTepuranoB Npu Tenaonsonaymm
3[aHUN (MAaCCUBHbIX SKOTEXHONOTNIA) Obina
noceALeHa KoHdepeHuunA.

HenpuBbluHO B 0OLieM KOHTEKCTe Aake

Tekct MAPUAHHA MAEBCKAA

3TOr0 «HeTPaAULMOHHOro» «3of44yecTBa»
Bbirnagen naBUIbOH Bnagumupa
benoronoBckoro, NocBALWEHHbIA MHHOBA-
LMOHHbIM NPOEKTaM 3amnagHblX apXUTEKTO-
poB. MMpeacTaBneHHble Kak CMCTEMA MEHSAI-
WMXCA BUAEOOOBEKTOB, MPOEKTbl LOMOB
C QaBTOHOMHbIM 3HeproobecneyeHuem,
npoAyMaHHbIMY NaHAWAPTHBIMU pelleHns-
MW, 0cobbim o3eneHeHnem u T.4. us CLUA,
CuHranypa, OAD cmoTpenuncb Kak apxuTek-

Typa ApPYyroro BpeMeHn WA no KpanHen
Mepe COBepLUEHHO NHOW peanbHOCTH.

MockonbKy npoweawnii decTrBanb Obin
nepBbIM, NPOBEAEHHbIM NMPU HOBOM PYKO-
BoacTBe Coto3a apXMTEKTOPOB BO NaBe C
AHgpeem BoKoBbIM, Mpu BCen pagukanb-
HOCTV HOBOW KOHLEeNuWM opraHu3aTopam
6b1710 BaXKHO COGMIOCTU pa3yMHbI HanaHc
MeXAy 3KCnepuMeHTanbHbiM OOHOBIEHU-
eM U NpuBbIYHBIMK MpodeccroHanbHbIMM
LEeHHOCTAMUN [NaBHOrO aAPXUTEKTYPHO-
ro mMeponpuaTuA cTpaHbl. [1o3TOMy 3Ha-
UNTENbHYI YacTb MPOrpamMmbl 3aHUManu
TPaAWUMOHHbIE CMOTPbI CTyAEHUYEeCKUX U
OeTCcKMX paboT, npes3eHTaLumM apxXuUTeKTy-
pbl OTAENbHbIX 06nacTe, NPOCMOTP HOBbIX
dunbmoB 06 apxutekType u T.A. Yuactue
3apybexHbix roctenn dectuBana HoOCWUNO
cKopee NpUKIafHON XxapakTep.

B uenom, «3opyectBo-2009» nopapo-
Basio CcBoell OOHOBNEHHOW BbICTAaBOYHOW
3CTeTMKOM 1 obunmem coumanbHO 3Hauu-
MbIX nocTpoek. OfHaKo NONCKM CaMOCTOSA-
TENbHOrO apXUTEKTYPHOro fA3blka B pam-
Kax OoTeyeCcTBEHHOWN TpaguLmu elle oYeHb
Janekun oT 3aBeplueHuda, n Ha dectusane
3TO TOXe, K CoXKaNleHuto, OblIo 3amMeTHO.
O6HafexunBaeT, YTo NOABUBLUEECA Y POC-
CUNCKMX apXUTEKTOPOB B CBA3N C 06WKM
Kpu3ncom «Bpema nofymaTb» BMOSHE
peanbHO MOXeT npmuBecTn K 6onee mHTe-
pecHbIM TBOpPYECKMM pe3ynbTatam. M
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CUCTEMA HECYLLUX KOHCTPYKLNIA

Ona komnnekca 6bina BbibpaHa 3ddekTuBHaA u©
Hec/IoXKHaA cMcTeMa Hecywmx KOHCTpykuuin. OHa
OCHOBaHa Ha XeNle306eTOHHOM Afpe U BHeLWHeM
KapKace 13 KOMOHH, nepeBA3aHHbIX Oankamu (KOH-
CTPyKUMA «Tpyba B TPpy6e»). ITO JOCTAaTOUHO YpaBHO-
BelleHHaa cuMcTemMa C MomnepeyHolr YCTONYMBOCTbIO.
OCHOBHble [JOCTOMHCTBA TaKOro YCTPOWCTBa HeCYyLnX
KOHCTPYKUWIA — NPOYHOCTb, 3PPEeKTUBHOCTb 1 6e30-
nacHocTb. Kpome Toro, 3aecb MOXKHO fAenaTb MHOro-
bYHKLMOHANbHYIO 1 FTOKYI0 MNaHUPOBKY NMOMELLeHA,
yTo obnervyaeT ux o06CNyXrBaHue. Yo06HO YCTPOeHO
3/1aHUe TaKKe C TOUYKM 3PEHNA MOHTaXa 1 06Cny»KnBa-
HUA Heobxo[MMoro obopyaoBaHUA. He nvieHo oHo 1
APXUTEKTYPHON BbIPa3nTENbHOCTU.

Mex3Ta)kHble NepeKkpbITUA BbINMOMHATCA 13 XKene-
306eTOHa, KOTOpbI B 3TOM ciyyae 6onee peHTabe-
NEH, YeM KOHCTPYKLMOHHAA CTaslb, Kak Mo CTOMMOCTY
nepeKkpbITAA, Tak U C TOUYKM 3PEHMA Harpysku Ha
dyHAAMeHT, 06yCNOBNEHHON BbICOTON CTPOEHMIA. [inA
dyHOaMeHTa peKOMEH[OBaHO MCMONb30BaTb Gypo-
HabuBHble CBaW, YTO OMATb-TaKW JUKTYETCA BbICOTON
3[1aHU N COOTBETCTBYIOLLEN Harpy3kon Ha onopy. B
KauyecTBe anbTepHATVIBHOTO PeLLEHNA BO3MOXKHO Npu-
MEHeHVie KeCCOHHBbIX CBal.

YBenuumBaeT 3KOHOMUYECKY 3ddeKTUBHOCTbL
npoeKTa 1 WCMosib30BaHNe xene3obeToHa B Kaue-
CTBE OCHOBHOIO MaTtepuana HecyLmx KOHCTPYKLWUNA.
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CumnTaeTca LenecoobpasHbiM fenatb AApO U3 Kerne-
306eToHa mMapku C60. [JOBONbHO WMPOKKE MPOSEeTbI
mexay konoHHamu (11,7 M) npegnonaratoT MacCMBHOCTb
BEPTMKANbHOIO Kapkaca. Ytobbl yMeHbWNTb ceyeHne
KOJIOHH, BMEeCTO CTaHZapTHOW apmaTypbl npepnara-
eTCA MCMoNb30BaTh YCUNeHHY. MakcmManbHoe yBe-
NUYeHre MonesHon nnowagn pocTuraeTtca bnaroga-
pA MUHMManNbHOMY 06beMy, 3aHMMaeMoMy CUCTEMON
HeCyLMX KOHCTPYKLUMI. KONOHHbI NnepumeTpa He Hapy-
LIAT apXUTEKTYPHbIN 06MUK 3faHuA, obecneunBas
COXpaHeHVie None3HoN NowWaan 1 He co3aaBas orpa-
HUYEHWUI NPY NNIAHUPOBKE 3Ta)en.

CncteMa Hecywmx KOHCTPYKLUUI KOMMeKca opra-
HUYHO BMUCbIBAETCA B apXUTEKTYPHbIA MPOEKT, UTo
ABNAETCA HEOLEHUMbIM AOCTOMHCTBOM C TOYKM 3pe-
HUA edMHCTBA apXUTEKTYPHOro, WHXEeHepHOro u
CTPOUTENbHOIO 3amblC/la MPOEKTa.

MEXK3TAXKHbIE MEPEKPbITUA

B cncteme mexaTaxHbIX MepekpbITU NPUMEHAOTCA,
KaK MpaBuWJIo, pafinanbHO PacrofioXeHHble 6anku, cBa-
3blBaloLLMe AAPO U BHELIHWI KapKac. [inAa cambiX LWMPO-
KUX MPOJIETOB MCMOMb3YIOTCA 6anky ¢ MakCManbHOM
BblcoTOM Npoduna 750 mm. B gaHHOM cnyyae gna 6osb-
LIMHCTBa MEePEeKPbITUIA NpeanonaraeTca NCnonb3oBaTb
6anku ¢ BbicoToi Npoduns He 6onee 700 Mmm. YUTOOBI
obecrneunTb »KeCcTKOCTb 1 MOMepPeyHy YCTOMYMBOCTb
KOHCTPYKLW, OMOACBIBAIOLLY0 cUcTeMy 6anok no nepw-

METPY 3[aHM1sA, COCTaBNAILLYI0O BMECTe C KOJOHHamu
BHeLUHUIA KapKac 6allieH, nnaHupyeTca caenatb 13 npo-
¢duna Bbicotor 900 MM. PacnonokeHne KOHCTPYKTUBHBIX
3NIEMEHTOB MepeKpbITUA U X pa3mepbl 06YCoBNEHbI
HeOoOXOAMMOCTbIO APXUTEKTYPHO-TEXHUYECKOW WHTe-
rpaLmm CcTeMbl HECYLLX KOHCTPYKLMIA, YTO NO3BONAET
[OCTMYb 3HAUNTENIbHO BbICOTbI MEX3TaXHbIX NepeKpbl-
TUIA. OTO OLHO 13 06A3aTENbHbIX YCIIOBUIA COOTBETCTBUA
CTaHZapTaM 3/IUTHbIX OPUCHBIX MOMELLEHUIA.

®ACAA 30AHUNA

Ha dacapax 3aaHnii umetoTcA BbIMYKNOCTW, Cpe3bl 1
N3710MbI, ABNAKOLWMNECA YacTblo O6Lero apxmuTekTyp-
HOro 3amblcsia. KonoHHbI neprumeTpa Ha 3TUX yyacTKax
NOBTOPSIOT JIMHMIO N3rba NOBEPXHOCTM pacaja, OHU
He noABepXeHbl WHAYLUPOBAHHOMY WCKPUBIEHUIO,
TaK KaK pacrnosnoxeHbl No obe CTOPOHbI OT BbIMy-
Knoctu. Takoe TWaTeNbHO NPOAYMaHHOe YyCTPONCTBO
KOHCTPYKLUMUA npupaet GalHAM AWHAMU3M, He CHU-
XKas npy 3TOM FMOKOCTb MNAHMPOBKMN dTaxel U He
yXyALwasa ycnoBuA 3Kcnnyatauum 3gaHusa. Mpy atom
He YCNOXHAETCA CUCTeMa HecCyWUX KOHCTPYKLMUIA.
Pe3ynbTaThl nMpeABapuTeNIbHOrO MOAENUPOBAHMA U
aHanu3 KOHCTPyKuuu 6Gonee BbICOKOro U3 3AaHWI
nokasanu, YTo OHa COOTBETCTBYeT BCceM TpeboBaHMAM
1 OTNINYaeTCA BbICOKO 3G EKTUBHOCTbIO.

Macapbl, obpalleHHble K ceBepy (ceBepO-BOCTOUHbBIN
1 ceBepo-3anafHblif), No Gonblueid YacT Npo3payHble,
NO3TOMY HY>KAQIOTCA B 3aTeHeHUW. BOCTOUHbIN 1 3anag-
HbIi dacafbl AOMKHbI obecneumBaTb 3GPeKTUBHYIO
3alMTy NPO3pPayHbIX YYAaCTKOB OT MPAMbIX CONTHEYHbIX
nyyeir. Kpome TOro, HempospayHble MOBEPXHOCTU —
3TO CconHeuHble GaTapen, cnefoBaTeNbHO, OHW AOMK-
Hbl noaBepraTbcA HanbonbLueln NHCONALMK. YunTbiBas
obLylo oTpa<atoLLyto CrMocobHOCTb OCTEKIEeHUA, opu-
eHTaLMA NPOo3payYHbIX MOBEPXHOCTEN Ha CeBep B Npefe-
nax +10-20° no3BonnT M36exaTb NPAMON UHCONALMMN
npakTnyeckn B noboe BpemA rofa, 3a WCKIOUYEHNEM
HeCKOMNbKIMX HeAenb B NEPUOA NNIETHErO CONHLECTOAHMA,
npuyem TONbKO PaHHUM YTPOM ¥ MO3AHNM BEYEPOM.

O6Lan 3KCNO3nLMA CONMHEYHOTO N3NTyYEeHWs HENPO-
3payHbIX Y4acTKOB 3anagHoro dacaja cokpalleHa 3a
CYET CaMO3aTEHEHNA, YEro yaanocb JoCTuYb 6naro-
[apA reomMeTpuyeckM 0COBEHHOCTSIM MOBEPXHOCTU
3[aHVA, 1, pa3yMeeTca, KpyTOMy Yriy MafjeHusa con-
HeyHblx nyuyeirl. COBOKYMHaA BeNMUMHA SKCMO3ULUK
B 700 KBT-u/M? B rog no3BonsfeT UCMONb30BaTb 3TU
NMOBEPXHOCTU B KauecTBe COJIHEeUHbIX 6aTapel.

MpumMeHeHe B OCTEKNEHUN COMHEYHbIX GaTapeit ¢
BbICOKOV TernionpoBOAHOCTbIO 3alyMLlaeT npo3pay-
Hble MOBepPXHOCTV dacafja OT MPAMOro COMIHEYHOro
n3nyyeHus.

KNUMATUYECKUE YCNOBUA

LLleHb)KeHb pacnonoXeH Ha rpaHuLe TPOnuYecKom
30Hbl Hawen nnaHeTbl. COrnacHO KNMMaTU4ecKom
knaccnoukaumm KonneHa — lerepa 3Ta MeCTHOCTb
onpepfenaeTcAa Kak BflaxHasa cyb6Tponuyeckasn, rage,
KaK npasunio, Tenso v 6onbluyto YacTb rofa Habnto-
[laeTcs BblCOKasA BMaXKHOCTb.

M3-3a 6n1130CTM 3KBaTOpPa B STOM MECTHOCTM OYEHb
KPYTOW Yron nafileHns CONTHEYHbIX JyUyen, a ABMXKEHNe
CBETWMa MOYTU HE OTKIIOHAETCS OT TPAeKToOpuM BOC-
TOK — 3aMaf B TeUeHune Bcero roga. Ytobbl obecneunTb
6naronpuATHbIE YCNIOBUA TPyAa NPU TaKOM KiMaTe, B
AAMVHUCTPATUBHOM 34aHNM OCOHBEHHO HeobxoanMbI
[lBe BelLM: 3aTEHEHVE OT MPAMOrO COTHEYHOrO CBETa
1 OCyLlleHne BO3yXa B MOMeLLeHUAX.

CucteMHbI NoAXoA4 K BOMPOCaM OKpy»KatoLyen
cpeabl HaUMHaeTCA C yyeTa CyLecTBYOLWMX YCOBUA.
Korga peub npetr o mecte, rge BO3MOXHbI pasHble
BapWaHTbl 3KONMIOFMYECKOro MOAXOAa MpU MPOEKTU-
pOBaHUN 3[aHUI, HEOO6XOANMO MaKCMMaNbHO yyecTb
0COBGEHHOCTN N eCTeCTBEHHbIE MPOLLECChI, MPOUCXO-
AAwme B JaHHOM aKkocncTeme. Cneynduka MecTHOCTM

YoenbHas BNaXKHOCTb

Temnepatypa (°C)

B mecTax n3rnba dacapa
KOJIOHHbI VICKPVIBNIEHDI

AbcontoTHas yfenbHas

BN1a’KHOCTb C yYeTOM

TemMmnepartypbl cpenbl

KomdopTHbI AranasoH cornacHo

ASHRAE 55.2004, § 5.2

3uma (KpacHblii), 1eTo (CUHWIA)

nexkabpb/aHBapb Bb“:ﬂ“!kj;



|pakypcbl

Nppagnauus KBT-u/m?

PacceaHHasa n npamas
nppaaunaumna

no

no

PacceaHHoe nsnyyexune
ropu3oHTanun

MNpamoe n3nyyexne
ropu3oHTanun

CTaTCTKa No abCoNoTHOM

54

yAENbHOW BNaXHOCTN

O6wasn nppagmaumnsa — 1510 KBT-4 (Ha m? B rof)
[lona pacceAaHHOro nsnyyeHna — 64%

Mecsauy

aHanu3upyeTtca Takum obpasom, uTobbl onpeaennTb,
KaKoe 13 BO3MOXHbIX Npupopocbeperaowmx peLe-
HUIN OKa)keTcAa Hanbonee MPakTUYHbIM U SKOHOMMU-
Yyeckn 0BOCHOBaHHbIM. 3HAUWT, cnefyeT He MPOCTO
pyKoBOACTBOBATbCA MAeel Co3faHnA KOMPOPTHOro
MUKPOK/IMMaTa B 3[4aHUK, HO M MOMbITaTbCA HalTu
HaVMeHee «TpaBMaTUYHble» CNoCobbl YCTPOMCTBA
6naronpuaTHol cpeabl o6rTaHuA. Camble HacyLlHble
KnumaTuyeckne npobnembl, Kak NpaBusio, peLllaTca
3@ CYET NPUMEHEHUA TEXHOMOMUN, afanTUPOBaHHbIX
K MeCTHbIM YC/IOBMAM (Hampumep, MCMosib30BaHue
COSTHEYHOWN SHepruu AnA co3faHnAa NCKYCCTBEHHOrO
MUKPOK/MMaTa JIeTOM).

AHanm3 MecTHbIX MOrOAHbIX YCOBUIA NMOKa3blBaET:

— BeCbMa BbICOKUI YPOBEHb UHCONALMUN B TeYeHne
BCEro rofa, B Lesiom coctasnAowmin 1509 KBT-u/m? Ha
rOPV30HTaANbHbIX MIOCKOCTAX;

— 3HauuTenbHylo Aonio (okono 64%) pacceaHHOro
CONHEYHOTO U3NyYeHus;

— Yron najeHusa COSHeuHblX ny4yenn 6onee 90° B
nepuog NeTHero CONMHUECTOAHNA NPU ABUKEHWN CBe-
TUa OT BOCXOAA A0 3akaTa Mo MONoron fyre cesepo-
BOCTOK/ceBepo-3anag;

— AOBOJIbHO BbICOKYIO TemnepaTypy Cpeabl C NMUKO-

YacTtoTa (u)

BbIMM IETHUMW 3HaYeHuamn ao +35°C ¢ HebonbWMK
nepenagamuv AeHb/Houb;

- cpefHerofoBas Temnepartypa coctasndaet +23°C.
Okono 4000 yacoB B TeYEHME rofla OHa AEePXUTCA Ha
ypoBHe +25°C 1 Bbllle, a 3MMOI peiKo GbiBaeT HUXKe
+15°C;

— BbICOKYIO abCOMIOTHYIO Y OTHOCUTENbHYIO BRaM-
HOCTb B TeueHue Bcero roga. bonee 5500 yacos B rog
abCconioTHaA BNaXXHOCTb coctaBnseT 11,5 r/m® n 6onee;

- npeobnafaHne BOCTOUHbIX U CEBEPO-BOCTOUHbIX
BETPOB YMEPEHHOMN CUJbl.

M3 aHanm3a norogHbix yCioBUN B 3TON MECTHOCTM
MOXHO cienatb ciefyioLne BbiBOAbI:

« 30aHre JOMKHO ObITb MAaCCMBHBIM, TaK Kak Tenio-
BasA UHEPLMOHHOCTb MaCCMBHOWN KOHCTPYKUMK Hebo-
ckpeba cnocobCTByeT CrnaXxkMBaHWIO MUKOB Temnio-
NPUTOKOB B NNETHME MeCALbI.

+ M3-3a 3HauMTenbHbIX MOKasaTenen MHCONAUUMK
HEOOXOAUMO WUCMONb30BaTb KOHLUEMUMUW UHTENNEK-
TyaNibHOro 3aTeHeHuA. [eomeTpuA YyCTPONCTB 3aTeHe-
HUA CNOCOOGCTBYET OTPAXKEHMIO MPAMbBIX CONHEUHbIX
nyyer, B TO BPEMA KaK PaCCEAHHbIN CBET AOKeH
HanNpPaBnATbCA B MOMELLEHNA.

- ConHeyHoe n3nyyeHne cnegyeT NCNob30BaTb ANA
BbIPabOTKM 3NEKTPOSHEPrUN (TENNOBONM CONMTHEYHOMN
SHeprum).

« [lpn NpoeKTNPOBaHUN YCTPONCTB 3aTEHEHNA 1 CON-
HeuHbIx 6aTapeii ciegyeT yuecTb XxapaKkTepHble A AaH-
HOro MecTa KpyTble Yriibl NafeHNA COMHEYHbIX JSIyYen.

- BBrAy BbICOKOW BNaHOCTN OKpY»atoLien cpepbl
TpebyeTcA MOCTOAHHOE KOHAMLMOHWPOBAHME BO3-
AyXa C ynopoM Ha ero ocylueHue.

« [InA OTKPbITbIX NPOCTPAHCTB BOAN3M 30aHWIA Cne-
AyeT npefycMaTpuBaTh 3aTeHeHWe B TeYeHme nouTu
BCEro rofa, a Bo m3bexaHve BO3ENCTBNA HUCXOAA-
LMX NOTOKOB OT BbICOTOK Ha YPOBHE HUKHErO 3Taxa
Heo6XoAVMO YCTPOUTL BbICTYIMbI.

3KOJIOMMYECKU YCTONMYMNBOE
NMPOEKTUPOBAHMUE

TepMUH  «3KONOrMYeCKM YCTOMUYMBOE pa3Bu-
Tue» BrepBble Npo3By4yan B Aoknage bpyHTneHAaa
(Bruntland Report), nocAweHHOM npobneme cocTo-
AHUA OKpy»Katowen cpepbl. OH o3HauyaeT cnocob

0% ‘eLOLDPh BEHHILLIONeH

YaenbHas BNaxHOCTb (r/Kr)
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«OTBEYaTb Hy>KAaM HacTosulero 6e3 yulepba ana cne-
AYIOLWMX NOKONEeHNN». YTo KacaeTcA yCTONYMBOro pas-
BUTUA, TO AN1A NPETBOPEHMA B KM3Hb 3TOr0 NpUHLMNa
OrpaHM4MBaTbCA TONbKO COKPaLleHnem noTpebneHns
pecypcoB HefoOCTaTOYHO, HEOOXOANMO COAENCTBO-
BaTb BOCMMTAHMWIO SKONOrMYECKOro CO3HaHUA obLue-
cTBa B Lenom. Mpun HeyKNOHHO pacTyLwmx noTpebHo-
CTAX B NPUPOAHbIX pecypcax SKONOrn4yeckunin Noaxon
K MPOeKTNPOBaHUIO CTaHOBUTCA HeOOGXOANMOCTbIO.
Shenzhen Energy Mansion — 3To nognunHHblin obpasel,
pa3yMHOI ropopckol cpepabl obuTaHua GyayLiero un
ybenuTenbHbIN aprymeHT B 60pbbe ¢ HalM Konnek-
TUBHBIM COLMANbHbBIM 1 SKONOTMYECKMM CO3HAHVEM.

MpoekT «llleHbxeHbcKoro 3HeprofBopLa» CTaHeT
OT/IYHBIM MPYMEPOM SKOMOMMYECKM YCTONUMBOrO NPO-
eKTMpoBaHMA. bonee Toro, ero BOMMOLLEHVE BbI3OBET
CaMblIi LLIMPOKWIA pe3oHaHC. BceobbemnioLan aHepreTun-
yeckan KoHLenuus, paspaboTaHHas 1A AaHHOTO KOM-
nneKca, npeanonaraetT obecrneyeHrie cambix KomdopT-
HbIX YCII0BWI NpebblBaHWA B 34aHNN OJHOBPEMEHHO C
CoKpalLeHneM obLMx NoKasaTeneln sHepronoTpebneHna
Kak MUHUMYM Ha 60% MO CpaBHEHWIO C COBPEMEHHOW
|PAA0OBOW MOCTPOMKON TaKoro »e mMactutaba.

SHEPTOS®O@®EKTUBHOCTb

Llenb sHepreTnyeckom KOHUeNnuun — Co3faHne Hau-
6onee 6naronpuATHbLIX YCNOBUIA cpefbl 06UTaHNA Npwu
MVUHMMAMbHbIX NOTPEOHOCTAX B NEPBUYHOI SHEPTUN.
3ambicen npeanosnaraeT TPy NOAXo4a: N0 BO3MOXKHO-
CTV YOOBNETBOPUTb YacTb NOTpebHOCTEN B SHepPrum
nyTeM NprvMeHeHUA MacCUBHbIX CPEeACTB; OCTajibHOe
— bnarogapa MCNONb30BaHUIO B KOMMJIEKCE BbICO-
KOMPOW3BOAUTENBHBIX CUCTEM; obecrneunTb aHHble
CMCTeMbl (HACKONIbKO BO3MOXKHO) BO30OHOBAEMbIMM
pecypcamu.

Takmum ob6paszom, sHeprokoHuenuma «LLleHbxeHbckoro
SHeprofBopLia» COCTOUT U3 CNeAyoLLNX OCHOBHbIX df1e-
MEHTOB:

+ Hannyuylasa KOHCTpyKuma dacafos, oTBevawoLlas
CamMbiM BbICOKMM CTaHZapTaM MO Tennou3onAauum u
repMeTusaumu, yuntbiBaowasa noTpebHOCTH B 3aTe-
HEHUWN N eCTeCTBEHHOM OCBELLEeHNN;

* VICMONb30BaHMe BbICOKONPOM3BOANTENbHbIX NHTE-
rPUPOBaHHbIX CUCTEM C MPUMEHEHNEM BCTPOEHHbIX
oxnaxgaowmx 6anok 1 MeTOAOB BbITECHALLEN BEH-
Tunauumn co 100%-HoM NoAaven Hapy>KHOro BO3AyXa;

* NCMONb30BaHNe eCcTeCTBEHHbIX UCTOYHUKOB COS-
HEeYHOro Tenna ANA YAaneHwa BRarM B cucTemMax
oxnaxaeHnAa Npy KOHANLNOHMPOBaHUN BO3AyXa.

CUCTEMA KOHAULUMNOHUPOBAHUA BO3AYXA
C NCNOJIb3OBAHUEM COJIHEYMHOIO TEMJ1A
AHanu3 MoropHbIX YCNOBUA B AAHHOW MeCTHOCTU
BbIAB/ TaKY0 NPo6nemy, Kak [JoBOJSIbHO BblCOKas BflaX-
HOCTb Hapy»HOro Bo3ayxa. 3afjaya cospaHus 6naro-
NPUATHOrO MUKPOKJIMMATa B MOMELLEHMAX MOXET ObITb
pelleHa ¢ NoMOLLbI CUCTEMbI OCYLIEHNA NMPUTOYHOrO
BO3/lyXa, OCHOBAHHON Ha MCMONb30BaHUM MpoLecca
abcopbumn ¢ NpUMeHeHVeM KOHLEHTPUPOBAHHOIO
pacTBopa LiCl. Hanbonee BaXkKHbIMY 31€EMEHTaMN CUCTE-

Mbl ABNAIOTCA 6510K a6COPOLMOHHOrO OCYLLIEeHWs, HaKo-
nutenb n 610K pereHepaunun. BbicokoapdekTrBHanA
cuMcTeMa OXJIaX[EeHWA C WCMONb30BaHMEM uuninepa
oT6UpaeT N36bITOYHOE TEMSIO 13 MPUTOYHOIO BO3AYyXa.
TennoBylo 3Hepruto, UCMoNb3yeMylo B pereHepaTumBs-
HOM 6/10Ke, MOJTyYaloT C MOMOLLbIO CONHEYHbIX NaHe-
nen ¢ 60MbLWON NPOV3BOAUTENIBHOCTBIO — HaKonuTe-
neln ConHeYHoro Tenna (MAOCKMe MiacTMHYaTble UK
BaKyyMHble TpybuaTble KONNeKTopbl), yCTaHOBNEHHbIX
Ha dacafiax 3paHui. HapykHbill BO3fyX, NpoLieawmi
Yyepe3 nornoTuTenb, npuobpeTtaeT Tpebyemble MoKa-
3aTenv abConNoTHONM BNaXKHOCTM 1 NOMAaAaeT B BbICOKO-
NpoV3BOAMTENbHOE BEHTUMALMOHHO-OXNaANTeNIbHOE
YCTPONCTBO ANA MOMyYeHUA ONTUMAsbHbIX Temnepa-
TYPHbIX MapameTpoB. Takum o6pa3om, Heobxoanmas
MOLLHOCTb CUCTEMbI OXJIaXKAEHUA CHXAEeTCA Mo Kpaln-
Hell Mmepe Ha 60%, Tak Kak TpebyeTca yaanuTb TONbKO
n36bITOYHOE Tenno... M 650K ocyleHuna (Bnaronorno-
TUTENb), N BEHTUNALMOHHAA YCTaHOBKa MOryT ObiTb
LieHTPaIM30BaHHbIMU W AeLeHTPann3oBaHHbIMA B
3aBUCMMOCTY OT TOrO, B KaKMX 30HaxX KOMMMeKca OHU
ncnonb3ytotca. OcylieHne Bo3gyxa XUAKUM NOrioTu-
Tenem — NpoLecc HaKoMIeHNA SHeprum NpPakTUYecKkn
6e3 notepb. 3TO faeT BO3MOXHOCTb B onpefesieHHble
NPOMEXYTKN BPeMeHU yepefoBaTb KOHAULIMOHMPO-
BaHMe W pereHepauuio BO3Ayxa, YTO MO3BOMAET Mo
MaKC/MMyMy VCMOJSb30BaTb CONTHEYHYIO SHEPTHIo.

Bceobbemniowana sHepretTMyeckaa  KoHLUenuua
«llleHb)eHbCKOro 3HeproaBopLa» CBA3bIBAeT Boeau-
HO KOHCTPYKUMIO $hacafoB, BbICOKOMPOW3BOAUTENbHbIE
VHTErP1POBaHHbIE HXXEHEPHbIE CUCTeMbI 1 060pyLoBa-
Huie, obecneunBatoLiee co3faHre KOMPOPTHOTO MUKPO-
KnvMaTa B 3[aH1K 3@ CYET MCMONb30BaHWA TEMIOBON
SHeprum conHua. B pesynbrate mbl nonydyaem 6naronpu-
ATHbIE YCNIOBUA B MOMELLEHVSX NPV OfHOBPEMEHHOM
COKpALLEeHNN 3HepronoTpebneHns M KCayaTaunoH-
HbIX V3fepXeK. BOT noyemy Kommnniekc B NMosiHou Mepe
oTBevaeT TpeboBaHWAM, KOTOpble MPenbsaBnAlTCAa K
3KOJOTMYECKM YCTOMUMBBIM BbICOTKaM, B IAHHOM CJlyyae
Jaxe onepexas ceoe Bpema. M

CrpykTypa dacagos
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BHympu Jloc-AHO»<eneca Haxooumcs
aoMuHUCMpAamueHo CamocmosimesibHbil
20po0 besepnu-Xunns, uzeecmHolili ceoumu
POCKOWHbIMU 0COBHAKaMU 3HaAMeHUMbIX
20J1/1UBYOCKUX AKMepo6 U MazHamoe
KUuHouHoycmpuu. B besepnu-Xunns e 90-e
20061 XX eeka 6bis1 8bICMpOeH 02pOMHbIU
mop20e6blil U pasesieKkamesbHoili yeHmp
Century City.
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PacnonoxeHne
Ha MeCcTHOCTU
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BblchM nekab6bpb/AaHBapb

JapPTHbIX OPUCHBIX MOMELEeHNAX FOPU3OHTasIbHble
»Kaniosn yCTaHOBMIEHbI MO JIMHUN CeBep-lor TakuMm
06pa3om, YTo obecrneunBaloT 3aTeHeHue B JieTHee
BpeMms, MpeAoTBpaLlas nx neperpesaHne n ogHoOBpe-
MEHHO yMeHbLUIasA TennoBylo Harpysky. Kpome Ttoro,
OHWU BbINOMHAIOT GYHKLIMIO OTPaXKatoLWmX NAacTuUH Npu
nofceeTke.

BHyTpw 6awwHy 6yayT pa3butel Tpy caga. MepBbiii —
«[OPOACKON» — PACKUHETCA Ha MepBOM 3TaXke cpasy
3a BXogHoW rpynnoii. Ero npea — o603HaunTb Henpe-
PbIBHOCTb €CTeCTBEHHOW Cpefbl PacronoKeHHOro
pAapom LleHTpanbHOro napka, KOTOPbI TakxKe npo-
XOAUT BAOMb ropofckon ocwu. Bropown cap, Ha3BaH-
HbIl «CTeKNAHHbIM», — CBOEro pPoAa BEeHTUNALMOH-
HaA OTAYLUMHA, KOTOpasa CHVPKAeT BO3[AENCTBME CUIb

WHconAunA, Bo3aencTere BeTpoB

BETPOB, MpPOAYBaloLWMX 3[eCb BbICOTHOE 3[aHue
HacKBO3b. A Ha Kpbllle noguyma nocetutesnen Bcrpe-
TIT «MoaHebecHbIV caf», MPO3PayHbIf MOJT KOTOPOro
OTKpbIBaeT BUJ Ha aTpuyMm. ITO elle U CMOTPOBas No-
LaAKa Ha OTKPbITOM BO3AyXe B BEPXHEN YacTu 3aaHuA.
Bo Bce Tpu capa, cBA3aHHble NeCTHMULaMU N NMGTOBbI-
MU LIaxXTaMu, OTKPbIT AOCTYN BCEM enaowmm. [1Ba
3TaXka BepxHel vyactu «[logHebecHoro cafa» 3anmeT
MEXAYHapOAHbI MopcKol Kny6. C 3Konormyeckom
TOUKW 3PeHVA NPUBNEKaTENbHOCTb NPOEKTY A06aBAT
CUCTEMbl C WCMONb30BaHNEM COSIHEYHOW SHepruu,
[OKAEBOW BOAbl, a TakKe Nporpamma BOCMUTaHWA
3KOJIOTMYeCKON OTBETCTBEHHOCTM.

JNaHgwadTHbIN An3aiH NpoeKTa B MepByto ouyepeb
OPVEHTUPOBAH Ha paLMoHanbHOe YCTPOWCTBO Npo-
CTPaHCTBa, KOTOPOe CrnocobcTBOBano 6bl feATenb-
HOCTU HaxoAALMXCA 3aech Nogeit. Kpome Toro, 6bina
nocTas/ieHa 3afaya Co3AaTb TaKOW Mer3ak, KoTopbii
HarnomMuHan 6bl NoAAM 06 UX CBA3M C NPUPOAONA.

MocTom mexgy BHYTPEHHUM 1 BHELIHUM MPOCTPaH-
CTBOM C/Y>KWT yBWTaA MIOLOM LIecThyronbHasa becep-
Ka. OHa HaKpbIBaeT NPUEraloLLyto K H/PKHEMY YPOBHIO
HebocKpeba TepPUTOPUID, CTUPAA FPaHULbI MEXAY YNU-
Liel  MHTepbepamu, a TakXKe ynopaLouMBaeT ABUKEHNE
nocetutenein. HezaBeplueHHOCTb GOPM LIECTUYTOMb-
HVKa co3paeT 3GdeKT yepefoBaHVA HeMpPepbiBHOCTM
1 NMepemMeHYMBOCTW. DTO MPUAAET BEPTUKANbHOMY W
NpAMONMHeNHOMy 06beMy 6allHN OBINK XMBOTO Cylie-
CTBa, NpopacTaloLLero ckBo3sb Tyuu. becefika He TONbKO
CBA3bIBA€T FOPU3OHTANIbHOE MPOCTPAHCTBO CHaPYXW
GaLlHV 1 ee MOMELLEHNSA, HO U CIYXKUT HIKHUM npes-
[BEpPUEM B BepTuKaNbHbIli 06bem «[OpOACKOro aTpuy-
Ma» M CIOBHO Mafawmollas Kackalom BOAa B FOPHOWA
[ONVHe, NofYepKUBas CBA3b 3eMU 1 Hebec, 3acTaBnsAeT
MPOXOXKero NOAHATb roNoBY.

«CTeKNAHHbIN caf» Ha Kpbllle KOHCONIbHOrO MOCTHKa,
PacnosioXEeHHbIN Ha YPOBHE 5-ro 3Taxa, 3amblkaet
aTpUyM U CNY>KUT Nepexofom Ha 6oree BbICOKME YPOB-
HWU. DTOT caf dopmupyeT rpaHuly mexay Hebom u

WHTepbep aTpuyma

3emselt, faBaa NoceTUTENO NpefCcTaB/ieHe O Heobb-
ATHOCTM ropofckoro naHawadTa n cmnysta HUHbMO 1
Nerkoe olyLeHne noserta.

Ha ogHOM 13 cambiX BbICOKMX YPOBHEN — npubnu-
3uTenbHO B 250 M Hap 3emnen — nocetutenu BAPYr
nonagatlT B OTKpbITbiA «[logHebecHbIi cag», rae
MOXHO WCMbITaTb BOJIHYIOLEe OllylleHne noneTa, a
TaK»e Nosto6oBaTbCs LIBETaMM 1 MPOYMMU SNIEMEHTaMU
Oun3ariHa capa. W

NINGBO GLOBAL SHIPPING PLAZA

MecTtononoxeHue — HuHbno, Knutanm

OCHOBHOe Ha3HayeHne — KoMMepYeckoe, aMUHNCTPATUBHOE
Bnageneu 3aaHus — Ningbo Global Properties Ltd.

HecyLime KOHCTPYKUMM: Kene306eToH, apMUPOBAHHDIN CTasblo; KeNie306eToH;
CTanbHble KOHCTPYKLUN

KonuuecTBo 3Taxeit: 51 Hai3eMHbIN, TPY NOA3EMHbIX
Mnowaab yyactka — 9800 KB. M

[Mnowanb ocHoBaHMA 3gaHuA — 5880 KB. M

O6was nnowaab HagzemHon yact — 117 600 KB. Mm

BbicoTa - 256,8 M

MpoeKTHble opraHM3auunm-napTHepPbI:

naHpwadTHbIM Au3anH — Mindscape Ltd.

NPOEKT crcTeMbl 0cBeleHns — Izumi Okayasu Lighting Design
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¢ TTAHK
B UHAYCTP
APXUTEKTYPE.
®AHTA3UA HA TEMY

SKnekmuka, mpakmyemas Kak payuoHabHbili 8b160p apxumeKmypHo-
Xy00X@ecmeeHHO020 peweHUs 8 MeXXOyHAapOoOHOM (UCMOPUYEeCKOM) usiu HapOOHOM
(mpaduyuoHHOM) cmusie, npesbICUB «KKpUMUYecKyo Maccy» 3cmemuyecKux
wmamnos, cmana pyzamesibHblM CJ1080M 8 nepable 0ecamusiemus XX eeka.

68

Puc. 1.
Anekcees A.A.
1905-1906 rr.

HTY3MacTbl «YNCTON apXMTEKTYpbi»
Ha MeCTO «anAnoBaTbiX» apXUTeK-
TYPHbIX AeTaneil CTaBUIN Ka4yecTBo
$aKTyp, TeKCTyp 1 BeTHOCTU pacan-
HbIX MOBEPXHOCTEN, 4YacTO NPUMEHASA
peAKue cTpouTenbHble MaTepuarbl, a CO BpeMeHeM
1 HoBeliwwue Bbicokue TexHonorum (high tech).

OpHaKo KpallHOCTN B 3CTETUYECKNX NMPUCTPACTUAX
NPVHUVUNUANbHO He CBONCTBEHHbI PaLiOHaIbHOMY
noaxopy. PasBuTMio apxuTeKkTypbl 3aKOHOMEPHO
NPUCYLUY 1 aBaHrapAHble, N PeTPOCNEeKTUBHbIE TeH-
AeHumn.

LlleneBpam apxunTeKTYypbl BCEX CTUMEN 1 HANPaBNEeHNI
npucyLle MacTepcTBO BOMIOLEHNA 065nKa dpacafos B
06EMHO-MPOCTPAHCTBEHHbBIX KOMMO3MLKWSAX U B apXu-
TEKTYpHOWN [eTanv3aumv BUAWMBIX TPaHUL pacaHbIX
NMOBEPXHOCTEN, N B CPefOBOM 3CTETUYECKOM B3aMMO-
NPOHVKHOBEHUV UHTEPBEPOB 1 3/IEMEHTOB KOMIIEKC-
HOro 6naroycTpoincTBa TEPPUTOPUI.

MprMmepom 3¢pPeKTHOro UCNoNb3oBaHNA COBpe-
MEHHbIX MaTepPUanoB U TEXHVKN B XYOOXKECTBEHHbIX

BblchM nekab6bpb/AaHBapb

H 3
NIbHOM

o6pasax, accoUMaATVBHbBIX TPAAULMOHHBIM, ABAAIOTCA
BCEMMPHO 13BecTHble GawwHu «LjuH Maoy, «[leTpoHacy,
«Tan6an 101» (puc. 2). A Takue KpymnHoMmacluTabHble
ApPXUTEKTYPHble KOMMeKcbl, Kak «Manauuo Abpakcacy,
«ApeHa lMnKacco», n ap. OPUTMHAIBHO BblPaXatoT «4yx
TeaTpanbHOCTW» C «MATUHOW» nctoprsma (puc. 3).

WcToprueckin npoo6pasbl «CKa3ouHO»-caMOBbITHOI
YHUKaNbHOCT MOTUBOB PYCCKOro CTUAA ABJIEHbI B
AepeBAHHOM N KaMeHHOM ApeBHepyCcCKom 3op4e-
CTBe U B «KupnnuHom» 6apokko XVII Beka (Ha3biBae-
MOM <HAPbILLKUHCKIMY). [TOASIMHHDBIA NCTOPU3M B CTUMN-
3aumm ¢ KoHua XIX n Hayana XX BeKOB pa3BuBasca B CTU-
NeBbIX HaNPaBEHMAX HEOPYCCKOTO M PYCCKOrO MOAEPHa.
MNocne «peBONIOLIMOHHOIO OUYULLIEHUAY, NMOC/IE MUPOBbLIX
1 rpa)KOaHCKMX BOEHHbIX pa3pyx NepBo NonoBrHbI XX
BEKa, B «Mepuof pectaBpauum» 50-x rogoB snemeHTbl
CTUNM3aLMM BHOBb Oblv SIBNIEHBI B OOJIMKE MOCKOBCKIX
BbICOTOK (Ha3blBaeMbIX «CTalIMHCKUMUY) (puc. 4).

Puc. 2.
Xy[oXeCTBeHHble
MOTMBbI 06MMKa
6awHu «Tanben
101», TaBaHb
(pacagpbl)

TekcT n nanwctpauuu AJTEKCEW KPIOKOB, KaHanpaT apXuTeKkTypbl,
OAO «UHWUSDM unbix M o6 ecTBEeHHbIX 3JaHNN»

Takvm 06pa3om, 3HaKoBble MPOU3BELEHUA KPYMHO-
MacLITabHON BbICOTHON aPXUTEKTYPbl CTUNUCTAYECKN
npefcTaBieHbl Pa3BUTON NNACTUKON U penbedom dpaca-
[OB B pa3HOO6pa3ny KOMMNo3nuuii LUBETHOCTH, GpakTyp
N TEKCTYP MOBEPXHOCTEN U3 KepaMuKU, »Kenes3obeTto-
Ha, CTeKNa U MeTana, yaaneHHbIX OT Habnogatens 3a
CYeT KPYMHOCTN MaclUTaboB 1 BbICOTbI PACTONIOKEHMS.
ApPXUTEKTYpPHble aHCambsIn CTUIM30BaHHOW 3aCTPONKN
OT/INYAKOTCA SCTETUYECKOW LIENOCTHOCTbIO U KYNIbTYPHOW
NaKOHVYHOCTbIO B JIOKaNbHOW apXUTEKTYPHO cpefe.

OueBUAHO, YTO AO/MKHA 6bITb NpefoCcTaBNeHa BO3-
MO>KHOCTb CTUIN3aLW, @ YK NPUEMIeMOCTb SK/eK-
TUYECKOro NoAxoAa MOXKHO U HYXKHO TljaTeNbHO
«B3BeLUMBaThb Ha BECaX3CTETNYECKOro NpaBoCyAnaA»,
YUNTbIBasA, UTO BUAEOIKONOTUM NPETUT MOBCEMECTHOE
NPUMEHEHNE XY[O0XKECTBEHHBIX MOTVBOB, KOTOPbIE YeM
6onee BblpasuTesbHbl, TeM 6oree HaBA3uMBbI. [osTomy
HeobxofMMo cobniogeHne 6anaHca coyeTaHus GpoHo-
BOI1 3aCTPOMKU 1 apXUTEKTYPHO-XY[0KECTBEHHOTO
aKLieHTa. DTOMy CNy>KUT COBPEMEHHOe rpafjocTpou-
TeNlbHOe 3aKOHOMATEeNbCTBO, KOTOPOE NMO3BONAET BECTU
obLlecTBeHHOEe 0O6CYX[EHNE MPOEKTOB, PaclUMpAL-
LLilee MOJIHOMOYMA OPraHOB YMPaB/eHNA Ha MecTaX, a
rMaBHOE, HAZI0 HaAeATbCA, NOAKPENIEHHOe COBPEMEH-
HbIM YPOBHEM KYNbTYpbl CyObEKTOB WMHBECTULMOHHO-
CTPOUTENbHOrO NpoLecca.

Takoln MoAXop cerofHA MoXeT OblTb npepcTaBneH
N FMNOTETUYECKN.

Boob6pa3rm naHopamy ropofckoli HabepexxHo, BAOMb
KOTOPOW nporseraeT opora C 03e/leHeHHbIMM NeLLexos-
HbIMM TPOTyapamu. 3a HUMW OBLUMPHDIA YYacTOK Mpo-
eKTUPYEeMOI 3aCTPOMKN Ha ¢$oHe KpynHoMaclLTabHOM
rOpPOACKON apXUTEKTYPHOW Cpefibl, @ MOXET ObITb, 11 NpW-
popHoro naHgwadTa ¢ nepeceyeHHbIM penbepom mecT-
HocTU. Ha 3Tom yuyacTke npeanonoxrm CTPOUTENbCTBO
APXUTEKTYPHOrO aHCaMbrA KOMMIEKCHOWN 3acTPOWKM
MHOrObYHKLVIOHAIbHOTO [EeNI0BOro LIEHTPa, MPOeKTu-
pyemMoro B CvHTe3e UHAYCTPUANbHOrO Xal-Teka 1 Tpa-
OULMOHHO pycckoro ctuns. Ero coctaBAT coBpemeHHble
MHOroGyHKLIMOHamNbHble 3[aHUA («nanatbl»), pasBuTble

MHOrOdyHKLMOHasNbHbIEe 1 MHOTOApYCHble y6oKume
nop3semMHble NMPOCTPAHCTBA U BbICOKME LIOKONM U CTuW-
no6atbl («KpbifibLa») C anapTameHTamy («<TepeMammy).
MocTpoeHHble B COBPEMEHHbIX CTPOUTESIbHBIX CUCTEMAX
N KOHCTPYKTVBHBIX CXemax, C MCMofb30BaHNeM HOBe-
LMX MaTepuanoB ¥ TEXHOMOMMIN, OHU O6PasyloT BHY-
TPeHHVEe NPOCTPaHCTBa CO CBOOOAHON MNaHNPOBKOWA,
OCHaLLeHHble MepefoBbIMU NHKEHEPHO-TEXHNYECKMN
cucTemMamu 1 o6opyaoBaHmeMm. Takor KOMMIEKC Mo npaBy
Mor 6bl Ha3bIBaTbCA Ha CTapOPYCCKUiA MaHep. byage oH B
rpaHnLax TeppuTopranbHOM eAnHMLbI C 0COObIM CTaTy-
com, «rpag» nm «cnobogar. Minu no uenesoi npuHag-
NEXHOCTW, «FOPOAOK», HaNpUMeEp HayKM, XYLOKHUKOB,
pemecieHHUKOB, CTYAeHTOB 1 T.4. Vinu «ropoguiue», ecnv
3TO MaPKOBbIN 1 ycaae6HbIN KOMMIEKC UV MPUFOPOAHBINA
«nocaf». Ho Ha3BaHWe, Kak rOBOPUTCA, «[eNI0 HaXMMBHOE»
[2], npexxae Bcero — apXmTeKTyPHbI 06AVK 3AaHNIA 1 COO-
PY>KeHWI KOMMNseKca 3acTPOorKN. B HeM JOmKHO Makcn-
MaJbHO BbIpaXaTbCA BHYTPEHHee 1 BHellHee efUHCTBO
aApXMTEKTYpPHOro o6pasa 06beMHO-NNaHNPOBOUYHbIX
peLueHunii 1 06beMHO-NPOCTPaHCTBEHHbIX KOMMO3U-
uumin n o6nuka pacapgos (puc. 5).

3TO eAVHCTBO NPOABNAETCA Ha BCEX YPOBHAX apXu-
TEKTYPHOI NNAacTUKN 06beMHO-NPOCTPAHCTBEHHbIX
KOMMNO3uuMii 06beKTOB, KpynHoil nnactuku daca-
AOB, VHTErprpyoLLen 06beMHO-MIaHNPOBOYHbIE peLLe-
HVA MOMELLEeHN, CpeAHel NIacTUKK, VHTerpupyoLlen
MHOeCTBa 3N1IeMeHTOB pacafjoB (rpynn feTanei eAuHoOro
Tnopasmepa 1 GyHKLMY), MeNIKOI NIacTUKN N penbe-
da nosepxHocTel 1 MX AeTanM3aLMK (CTHIKOB 1 COefHe-
Hui). OHO ycunmBaeTcA pasHoobpasviem $akTypHOCTH,
LIBETHOCTM 1 TEKCTYPHOCTIN NOBEpXHOCTeN [4].

Takoe eAVHCTBO MNpaKTNYeCKM [AOCTUraeTcs
APXUTEKTYPHO-KOHCTPYKTUBHON 1 PYHKLMOHANbHO-
TEXHONOIMYeCKO OPraHNYHOCTbIO NPEeTBOPEeHUA
nos3Ta)kHOl MoAudUKaLMM nNaHa B pacTywmi
06bem. OHO NMOSTHOLIEHHO BOMJIOWEHO B CTPOMTENb-
HbIX cucTemMax (MaTepmanax, TEXHUKe M opraHusa-
LN CTPOUTENbCTBA) N B KOHCTPYKTUBHbIX CXemax,
NPUCYLNX aKTyalbHbiM (YHKLOHANbHbIM 3aja-

Puc. 3.
[letannsayua pacagos
Komnnekca «ApeHa

Mukacco», MapH-na-Banne

(dacap)

Puc. 4.
DnemMeHTbl CTUAn3aLnum

C MOTMBaMM PYCCKOro CTuna
B 00JIMKe 3[jaHVA TOCTUHML|bI
«JleHuHrpagckasa», Mocksa

(dparmeHT dacapa)
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Puc. 5.

DaHTasnA Ha Temy —
PyCCKMM CTunb

B VIHAYCTPYabHOW
apxuTekType (Habpocok
NaHopPaMbl 3aCTPONKM)

YyaM U CTPOUTENbHO-TEXHUYECKMM BO3MOXKHOCTAM.
B oTeuecTBeHHOW Tpaguummy GpeBeHYaTbiX CTPOEHUI
00pasLoM SBNAETCA TpaHCcPopmaumsi O6bEMOB KNeTu
B $opMbl 0OLEMOB KPOBJM, KOTOPbIE [MaBHbIM 0bpa-
30M XapaKTepu3ylT CamMOObITHOCTb PYCCKOro CTWns B
apxuTekType. Te camble «TepeMa-TepeMOYKU», KOTopble
OPraHNYHO CTPOWNIUCH, HAACTPaANBANMCh, BCTPaVBaNUCh
1 MPUCTPauBanmnCb B MpoLecce »KU3HEAEATENbHOCTY
N 3KCrnyaTauuy. ApXUTEKTYpPHble [eTanu, y30pOuHble
KPbI/bLia, HAIMYHKKU, KOHBbKW, KOJIOHHBI, 6anku 1 npouvie
YKpaLLEeHWs, NMLb KPaCHOPEUUBO [OMONHANM XapaKTep-
Hbleé 0COOEHHOCTU PYCCKOro CTUNA.

MosTomMy CcTUAM3aLMA COCTOUT He B HecCypasHbIX
«HaBecKax» apXUTEKTYPHbIX AeTasell Ha rmnepTpo-
duvpoBaHHble M TeXHOKpPaTM4YHO-BbIXONOLIEHHbIE
o6bembl pacafioB, C MEXAHUCTUYHOW PErynsApPHOCTbIO
ncneLpeHHble MeSIKMMM PsfamMy MacCoBO NMOBTOPSAEMbIX
feTaneil n snemeHToB. [letanusauvsa dacagos B Kpyn-
HOCTV GOPM 11 B HOBEVLLNX MaTepuasax npw npopaboTtke
XY[OMXEeCTBEHHbIX 00Pa30B, aCCOLMATVBHBIX TPAANLIVOH-

HbIM, MPUW3BaHa AOMOJHATb APXUTEKTYPHbIE KOMMO3W-
L $hacaloB COOTBETCTBEHHO MaCLLTaOHOCTV OOBEKTOB
3acTponiku [3].

CoBpeMeHHas apXUTEKTYpa NOKa3blBaET, KaK HY>KHO 1
MOXHO 6e3 HoBofeNa, KonupytoLero obpasLibl, @ Hapo-
YNTO MCKYCCTBEHHO, NHLLb 1306Pa3nTeNbHO 1 AeKopa-
TUBHO B MOCTMOZEPHUCTCKOM AiyXe UMEHHO «npubnu-
3UTbCA» K eAUHCTBY acCOLMaTUBHOIO BOCNPUATUA
TPaguLMOHHOCTY 3aBeplueHua ¢opmbl U 06nMKa
dacagHbix noBepxHocTell 06BHEKTOB, MCMNOJNb3yA
coBpeMeHHble GYHKLMU, CTPOUTENbHbIE CUCTEMbI 1
KOHCTPYKTVMBHbIE CXeMbl HOBOIO CTPOUTENbCTBA.

«bopLbl 32 NpaBay» B UCKYCCTBE, 3@ MOASMHHOCTb 1
XY[OMXECTBEHHYIO [JOCTOBEPHOCTb CUMTAIOT HEBO3MOX-
HbIM 1 HEHY>KHbIM CTIM3aLMI0 TPaANLMOHHBIX MOTUBOB
B HOBOW apXxuTekType. [1eNCTBUTENbHO, COBPEMEHHble
MacLTabbl 3aCTPONKY, HOBble YHKLWU, CTPOUTESNbHbIE
CUCTEMbI, MaTepuasbl, TEXHONTOM M 1 KOHCTPYKLIMN KOPEH-
HbIM 06pa3oM MEHAT COMACLITAOHOCTb APXUTEKTYpbI
1 yenoBeKka. HerpamoTHO cAenaHHbIN «UrpyLIeYHbIA»
HOBOZEJ1 MOXET BblIrnAaeTb Heneno. OfHaKo, Kak NoKa3bl-
BaeT nepefoBas apxXUTEKTYpHas NMPaKTUKa, TpaHChopma-
LS Xy[OMXeCTBEHHbIX POPM BO3MOXKHA 1 LienecoobpasHa
B YKPYMHEHHbIX MacluTabax, B HOBOM apXUTEKTYPHOM
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N MaTepuarnbHO-TEXHNYECKOM KOHTEKCTe, TpaHChopmm-
pya n abctparvpys TPagULVIOHHYIO UK UCTOPUYECKYIo
XY[OMXEeCTBEHHYI0 06Pa3HOCTb. 34ech OUYeHb KCTaTu aBTo-
pUTETHOE MHEHWE NCCNIeAoBaTeNA NAaMATHUKOB PYCCKOrO
HapogHoro 3oa4ectBa A.A. AnekceeBa [1]: «[pun3HaB Knac-
cnyeckme GopMbl Mepuiom abComnoTHO-reOMeTPUYECKI
NpeKpacHoro, Mbl MPVAEM K OTPULIAHKIO Liesbix obnacTei
NCKYCCTBa, pa3 Oyaem CTporo nocnefoBatesibHbl, U HaM
NpuAeTCcA TorAa BMeCTe CO CTapbIMU HEMELKMI UCTOPU-
KaMK CpaBHMBaTb Xpam Bacunua bnaxeHHoro ¢ rpynnoi
MyXOMOPOB». IKCTPaNonMpya 3TO CyXAeHue Ha CoBpe-
MeHHbI Nnafl, Henb3A MPYBbIYHOW «CaXKEHb» MepUTb
HOBblE apPXUTEKTYPHble GOopMbl, NpUMepAa «cTapble
MepKm 1 nponopuumy». Cnegyet fo6UBaTbCA, YTO6bI 3CTe-
TUYeCKoe UYyBCTBO MPEKPACHOrO «OTKasbliBanoch 3abpa-
KOBaTb HapyLEHWA YMCTOTbl CTWNA, HACTOMbKO LieNbHO
6b1110 HaCTPOEHKE O6LLEroy.

OpraHNYHOCTb apXUTEKTYPHOI cpeAbl nogpasyme-
BaeT BM3YyallbHO-3CTETUYECKYI0 3aKOHOMEPHOCTb 1
BOCTPe60BaHHOCTb MO NPUHLKMMY «MPUPOAA He TepnuT
NyCTOTbI» OTHOCUTENBHO He TONIbKO GpU3NYeCKn He 3aHA-
TOro MPOCTPAHCTBa, HO 1 MPEOAONIeHNA KYNbTYpPHO-
NCTOPUNYECKOro BaKyyMa TeXHOKpaTn4yeckon cpeppbl.
B acnekTe B1aeoakonorum Heobxoammo, «4tobbl Bce 6b1N10
Ha CBOEM MecTe», COMacLITabHO OKpy»KatoLleln cpeae n
KOMMO3WLMOHHO LienocTHO. MponnniocTprpyem LyTaTomn
MPUHLMN XXUBOMMCHO FAPMOHUN C POAHBIM NPUPOAHbBIM
nerizaxem: «<HacKonbKo YCIOBHO NpeacTaB/ieHre o npe-
KpacHOM? 3TO NpefCTaBneHne ClaraeTca B AyLue Yyenose-
Ka Mof, BneyatieHnem OKpy»KatoLLeln Npupogpl, nepesa-
€TCA HacNefCTBEHHO, BOCMPUHUMAETCA 13 OKPYaloLLero
obulectsa. ITUM NpefcTaBieHneM 1 obyC/IOBNMBaEeTCA
rapMOHVSA, B KOTOPOW HaXOAUTCA NCKYCCTBO U apXUTeK-
Typa AaHHOW CTpaHbI € ee npupogon. Co cBOer CTOPOHbI
3aMeuy, YTO Hally CeBepHble AepeBAHHble, Hanprmep,
LiepKBU CO CBOMIMM MHOTOIIaBbIMU BepXaMu CTOAT Cpeam
POAHOrO Mner3aa Tak »e MPBOJbHO 1 eCTECTBEHHO, Kak
rpynmbl CTPOVHbIX enlelt Ha necHon nonaxe» [1] (cm. puc.
7). MeToamMyecKk/ HameueHHbIM MPUHLIAMOM MOXHO BOC-
Monb30BaTbCA, BCTaBUB abCTPAKTHO y3HaBaeMblii npu-
POAHBIA Mef3ax B BOOOpa)Kaemylo MaHopamy yuyacTka
npeAanonaraeMoi 3acTpoiKK, a 3aTemM TpaHCGOPMIMPOBaB
€ro B VICKYCCTBEHHble apXUTeKTypHble $OopMbl, copas-
MepHble OKpY»KaloLLei apXUTEKTYPHOW cpefie 1 Bbinon-
HeHHble B PYCCKOM CTuJe B HOBEMLLINX TEXHOMOTUAX.

PeanbHOCTb TEXHNYECKOrO BOMJIOLEHNA CTUN3a-
LK B «pPYCCKOM Xail-TeKe» 06yC/IoB/IeHa OTHOCUTESb-
HOW He3aBMCMMOCTbIO 000/I0YEK HaBECHBIX BpacafoB OT
KoHUrypauuii 06bemoB nomeLlleHuin. B ceoto ouepeppb,
MONHOLEHHOCTb BU3yanusauuu ¢$Gopm 3paHum un
NpopuCOBKMN AeTtaneil o6ycnoBieHa MX MacwTabHo-
CTblO N BbICOTHOCTbIO, KOTAA CO3[AeTCA BO3MOXKHOCTb
MCMonb30BaTb METOA anmnpoKCMMaLK, BbiparkatoLLyi-
CA, B YaCTHOCTY, B MPUHLMME KBaApaTypbl Kpyra wuim
npeacTaBEHNA KKPUBOW IMHUW Kak COBOKYMHOCTM NpsA-
MbIX», UM AUCKPETHOTO KaK Liesioro.

Jetanusauma Ha ypoBHe GnuKHero nnaHa BOC-
npuAaTA HabnogaTeneit MoXkeT 6biTb Gonee Twja-
TenbHOI B popmax n maTepmnanax, Yem Ha cpeiHeM
1 ganbHeM BU3yanbHbIX nnaHax. Mpu 3Tom xan-tek

BOBCe He nojpasymeBaeT OrpaHNYeHUs B NCMOJb-
30BaHUU TOJIbKO COBPEMEHHbIX MaTepunasnoB 1 KOH-
CTPYKUUIA, a flaeT BO3MOXHOCTb BKpanjaeHusa apxu-
TEKTYPHbIX AeTaneli i SN1eMeHTOB KOHCTPYKLuiA 13
TPaAULMOHHDIX M NPUPOAHDbIX MaTepuanos.
MpaBOMOYHOCTb MOCTMOAEPHUCTCKOro mnoja-
xopa obGycnoBneHa Tpe6oBaHMAMU Bbicouvalille-
ro KayecrBa NpoeKTUpPOBaHUA U CTPOUTENbCTBA.
OnacHOCTb flelleBKM U KUTUYa KPOETCA B CreluKe n
CYeTHOCTU peanusauuuv MpoeKToB, Korga noABnsA-
etca ¢uHaHcupoBaHne n Tpebyetca ero 6bicTpo
ocBouTb. CoBpeMeHHbIi1 ypoBeHb pa3BUTNA TeXHU-
KN 06ycnoBui BO3MOXXHOCTb NMPYMEHEHUss MHOTO-
06pasHbIX apXUTEKTYPHbIX POPM CO CPaBHUTENbHO
He3HauuTeNbHbIMWN 3aTpaTamu, YTO co3faeT onac-
HOCTb HaBA3UMBOIO TUPaXKNPOBaHUA XYA0XKEeCTBEH-
HbIX LUTaMNOB, KOrAa BHOBb 3aX04YeTCA «YMCTbIX
dopm». MNMosTomy cnegyeT ncknoyatb MOBCEMECTHOCTb
1N MacCcoBOCTb CTUM3aLMK, PaBHO Kak W NanupapHyio,
a mopyac 1 BynbrapHyto, MOAMeHY efUHCTBA MIAaCTUKN
KpYynHbIX GOpM 1 feTanvsauuy B obpasax TpaguLMoH-
HOro MCKYCCTBA AKOObI MOAEPHUCTCKAMM, YNPOLLEHHO-
ny6ouHbIMK, @ Ha CamMOM fenie NMPOCTO MasnoXyfoxe-
CTBEHHbIMU «AeTasIbKaMm» U «CKYNbMTYPKamu».

CnepoBaTenbHo, 6yneT BocTpeboBaHO 3¢dpdeKTnB-
HOe YyMnpaBJ/ieHNe apXUTEeKTYPHO-CTPOMTENbHbIM
npoueccom u pasBuTas KyabTypa Cy6beKkToB
VHBECTULIMIOHHO-CTPOUTENIbHOTO MpoLecca B MeTo-
[laX COBMeCTHOI paboTbi:

— YNpaBnALLWMX N HAA30PHBIX OPraHOB 1 3acTPOi-
WyKa (MHBECTOpa U 3aKasurika) B MOATOTOBKE MPOEeK-
TUPOBaHVA U Pa3paboTKe MCXOLHO-Pa3peLInTeNbHON
LOOKYMEHTaLUuy C NMPUMEHEHVEM Pa3BUTON METOAMKM
npeABapuUTENbHOIO aHanm3a o6LEeCTBEHHDBIX 1 MOMb30-
BaTeNIbCKUX KYNIBTYPHBIX 3aMpOoCoB;

— 3acTpoNiLMKa B OpraHM3aummn KOHKYpPCOB Ha npo-
€KTVPOBaHWEe U CTPOUTENBCTBO, OOLLECTBEHHBIX 0OCY -
JeHnin 1 NpodeccnoHanbHOM 3KCNepTr3bl MPOEKTOB,
WHTENNIEKTYaIbHOrO TEXHWUYECKOTro, aBTOPCKOro 1
3KCMEePTHOro Hafi30pa 3a CTPOUTENbCTBOM, KOHTPONA
NnpuemMKn-caaum oobeKTa B IKCyaTaLmio;

— TreHepanbHbIX MPOEKTVPOBLYMKOB KOMMIIEKCOB
3aCTPOWIKM B OpraHu3aLmy COBMECTHOI paboTbl aBTOPOB
NMPOEKTOB OTAENbHbIX OOBEKTOB, @ TakXKe XYLOKHUKOB
1 MacTepoB PasHbIX pemecesn B efyHOM apXUTEKTYPHO-
XY[OKeCTBEHHOM MOAXOZe NPy TBOPUYECKOM pasHoobpa-
311 BOMJIOLLEHUS OTAENbHBIX MPOEKTOB;

— NOAPAAHbIX CTPOUTESTbHBIX OPraHM3aLMii Mo Npeem-
CTBEHHOCTU YPOBHSA KauecTBa NPOV3BOACTBa paboT;

- cnyx6 3sKcnnyatauuy 1 6e30MacHOCTU MO MOBbI-
LUEHHOMY YPOBHIO CIOXHOCTV OpraHv3auuMm ynpas-
NeHUs, AUCNEeTYEpU3aLun, OXPaHbl U UHMXEHepPHO-
TEXHNYECKOro 00C/YXMBaHUA KOMIIEKCa 3aCTPOMKM B
LIesIoM 11 OTAENbHbIX €r0 OO bEKTOB.

Be3ycnoBHo, «KpacoTa TpebyeT XepTB», a He MepKaH-
TUNBbHOTO GUHAHCUPOBAHKS.

WNtak, B BOMpocax Bblbopa CTUAM3AUUM CIIMLIKOM
MHOrO «ecnu» [4].

B camom pene, nHoln pa3 6onee npuemsnemMa npocTo
pa3BuTas reometpusi GpopM CTEKIAHHbIX 0060MoveK

HebocKkpeboB. bechpopmeHHble Mbibbl, HaroMuHatoLWwme
«MnapsLve B Hebecax ropHble BepLUMHDBI», UK aincbepri
«[1BOPLIA CHEXXHOW KOPOMEBbI», Ui 3epKaribHO OTparkato-
e «AMBHbIe Mer3axuy» (Mpy HanMuYMK TakoBblX), BO3-
MOXXHO, MeHee «HaBA3UMBbI» CYeTHOMY CO3HAHWIO, YeM
KYNbTYPHO-3CTETUYECKN KOHKPETU3MPOBAHHbIE apXUTEK-
TypHble GOpMbl, OTCbINaOWMe BoOOpaxeHne 3puTens
K Tpaguumam u uctopun. B coto ouepefp, NCTOprM
3KNEKTUKM MOXHO TPaKTOBaTb KaK «JIUTePaTypLUMHY» 1
KaK «KOCTbI/Ib», HEHY>KHbI MOSIHOLEHHOMY aBaHrapaHo-
My CTUSIO (€C/N, KOHEYHO, IMEHHO CTWSIb, @ He aBTOPCKas
MaHepa 11 TBopUYeCcKoe HanpaBeHne NMeeTcA B HacTo-
ALeM JManasoHe apXUTEKTYPHbIX Pa3paboTok BHe arb-
TepHaTVBbl NMPVMEHEHNA TEXHOKPATUUYHBIX «bakoHHO-
6YTbINIOUHBIX» UM CTUMM30BAHHBIX GOPM).

OpfHako ecnm CTaBUTb Lenblo co3fiaHne 3HaKOBO-
ro KomrJieKkca 3acTpoMKu, 3A4aHUIA N COOPYKEHWN,
CYMBONN3UPYIOWNX NPEeMCTBEHHOCTb Tpaanuuii
HapopHoli KynbTypbl unu ¢GyHKLMOHaNbHO NpeaHa-
3HaueHHbIX NPeACTaBAATb UMUAXK HAPOLAHOrO XYA0-
YKeCTBEHHOro MCKYCCTBa, CKaXeM, B MCTOpNYecKol
npeemMcTBEHHOCTN MECTHOrO MeLieHaTCTBa, ICTOPM3M
" cTUAM3aums NpeACTaBAAITCA BMOJIHE OPraHNYHbIM
apXUTEKTYPHbIM NpueMoM. TeM cambIM crieflysl NpUH-
Luny, «...Mbl BUOUM B UCTOPUM UCKYCCTBA He MeXaHuue-
CKYI0 CMeHY pasfiMuHbIX CTUNEN, 3apaHee o6peyeHHbIX Ha
yMVpaHuie, No JOBOJbHO PacnpOCTPaHEHHOMY B3rMAY, HO
HenpepbIBHOE HakonneHne 6oratcTBa 06pa3oB f/1A Bblpa-
MKEHVA PasfINYHbIX UAEN B 3HAUNTESIbHON YacTy beccmepT-
HbIX ANA KYNbTYpbl YenoBeyecTsa. MicTopusa apxuteKTypbl
He ABNAETCA ANA Hac MNblbHbIM CKnagoM OyTadopckoro
XJ1aMa, HO XMBbIM NCTOYHNKOM 3HaHVA, PAJOM MPYMEPOB
Mo3HaHUA NPEKPAcHOro B Mprpoge 1 ayxe yenoseka» [1].

CTunnsoBaHHble apXUTeKTypHble aHcamb6-
N MOryT BO3BOAUTbCA TOYEYHO, BMNUCbIBaACb B
cpepy, a moryT u ¢popmmpoBaTtb NaHopambl CTa-
PVMHHbIX FOPOAOB-NaMATHUKOB MCXOAA W3 yuyeTa
MeCTHbIX 0COGEHHOCTel, B TOM yucie U B Npofon-
XKeHre apXUTEKTYPHO-XYAOXECTBEHHbIX Tpaanuuia
HEeOopPYCCKOro CTUMA 1 PYCCKOrO MOAEPHA, MCTOPUYECKM
3a10KEHHBIX HAPOAHbIM MEeLeHaTCTBOM (B YaCTHOCTM,
TpeTbAkoBbIM B.M. npy npoeKTrpoBaHUM Xy[oXeCTBEH-
HOI rafiepeun, U MHOTVIMU APYTMK).

Takum o6pa3om, ANs COBPEMEHHOrO AEBENIONMEH-
Ta CTPOMTENbCTBA, NCXOAA U3 rPafoCTPOUTeNIbHOM
CUTYyaLMn 1 apXUTEKTYPHO-XYA0KeCTBEHHbIX 3ajau,
MOXeT 6bITb He TOJIbKO NpuemsieM, HO U HeobxoauMm
PaLVioOHaNbHbIN BbIGOP apXUTEKTYPHON cTUAN3aLn
aHcambneli KOMMIEKCOB 3aCTPOWKMN U OTAENbHbBIX 06b-
€KTOB KanuTasibHOro CTpouTenbcTea. M

Puc. 6.
MprimepHble NapameTpbl
06beKToB
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Cepreit MupoHeHko

Ceprenn MaBnoBuu, Korga OblLNO co3jaHoO
YnpaBneHue Hap3opa 3a BbICOTHbIM AOMOCTpoOe-
HUeMm 1 6onbluenponeTHbIMU 3AaHNAMM 1 COOPY-
KeHnamn?

B mapte 2004 roga map Mocksbl FO.M. Jly>kkos Aan
nopyueHvie co3gaTb Creuman3npoBaHHoe YnpasneHue.
[naBHOM NPUYMHOM CO3[aHNA HOBOW CTPYKTYpbI CTana
peanu3auua nporpammbl «Hosoe KonbLo MocKBbl», Mo
KOTOPOW 6bIfI0 HAMeUYeHO CTPOUTENLCTBO 60 BbICOTHbIX
MHOrodyHKLMOHaNbHbIX KOMIeKcoB. Haluein cnyx6oi
6bIM pa3paboTaHbl MeponpUATUA MO MNOBbIWEHWIO
3¢ PEKTUBHOCTY KOHTPONA 33 BbICOTHBIM AOMOCTPOEHM-
€M 1 BO3BefleHMeM YHUKaNbHbIX 06beKTOB, B TOM uncne
npepycmatpusatolme cosgaHme B cTpyktype UIACH
cneynann3npoBaHHOro NnoapasaeneHuns.

C KakKuMM C/I0XKHOCTAMU NPUXOANTCA CTANKNBATbCA
coTpyaHuKam MocroccTpoiiHag3opa u Kakune o6b-
eKTbl Bbl cUMTaeTe Hanbonee CIOXKHbIMMN?
OCHOBHas CIOXHOCTb B paboTe COTPYAHUKOB
YnpaBneHus — 3TO OTCYTCTBME HOPMATVBHBIX [OKY-
MEHTOB, PErNIAMEHTUPYIOLMX MPOEKTUPOBAHUE, CTPOU-
TENbCTBO M SKCM/yaTaLmio BbICOTHBIX 3LaHNi, KOTOpble
elle TOMbKO MPEeACTOUT pa3paboTatb U yTBepauTb. B
COOTBETCTBUM C Mporpammoii «<HoBoe KomnbLlo MocKBbI»
K WX pa3paboTke MNpuBneYeHbl Begylime HayyHoO-
1ccnepoBatenbCKue 1 NPoeKTHbIe opraHm3aumm Poccun,
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n3yyaetca 1 0606LIaeTCA ONbIT BO3BEAEHUA U SKCMTY-
aTauuy BbICOTHbIX 3[4aHUA B Pa3BUTbIX CTpaHax. Ho
HecMOTpA Ha UmMeroLmecs o6beKTUBHbIE TPYLHOCTM B
pabote, Hawe YnpaBneHve yBEpPeHHO OCyLlecTBAeT
rocyfapCTBEHHbIN CTPOUTENbHBIN Haf30p Ha Hanbonee
CNOXKHbIX 06beKTax ropofa.

TO B NepBYyIo ovepeb 34aHNA, BO3BOAMMbIE NO NPO-
rpamme «HoBoe KonbLo MOCKBbI», U CTPOUTENBCTBO
MOCKOBCKOro MexAyHapOAHOro [efloBOro LeHTpa
(MMAL, «MockBa-Cutux). O6bekTol MMAL «MockBa-
Cutm» — komnnekc bawenH «Depepauus», «fopog cTo-
nunuy, «AKBanapK», balwHA Ha HabepeXxHOW — pacnono-
»eHbl BOKPYr LleHTpasibHOro Afpa, KOTopoe BKIoyvaeT
B ce6A LieHTpanbHbI NepecaioyuHblii y3en MeTpononu-
TeHa, 06beANHAIOWMIA TPU JINHWK, B TOM YMCSie MUHW-
MEeTPO, CKOPOCTHYIO TPAHCMOPTHYI CUCTEMY CBA3N C
asponopTtamu LLlepemeTbeBo 1 BHyKOBO, aBTOCTOAHKN,
TOProBO-pa3BneKaTesibHble KOMMIEKCbl, pecTopaHbl,
Kade, KOHLEPTHbIN 3an.

YunTbiBas CNOXHble TPYHTOBble YC/IOBUA, yyacT-
Kn ctpoutenbctea MM/JLL oropoXeHbl «cTeHOW B
rpyHTe», rnybrHa 3an0XeHnA KOTopon Ha 20 M HUKe
ypoBHA MOCKBbI-peKn 1 AOXOAUT A0 FNYyOUHHbBIX
CNOEB IMNHbI, MPOHM3bIBAA U3BECTHAKN 1 06pasysa
TNVHAHBIA 3aMOK, a A/ UCK/oYeHUs GappaXkHOro
sddeKkTa NpeaycMoTpeHbl creunanbHble BOAOMPO-
NYCKHbIE COOPYXKEHMA.

C Kakumu owmb6kKamu M HepouyeTamu cTpouTenei
M MPOEKTMPOBLINKOB NPUXOANTCA CTaNKMBaTbCHA
yauye Bcero?

B npouecce cTpouTenbcTBa 3acTPOWLLMKN, Cneaya
CBOUM KOMMEPUYECKMM WHTepecam, BHOCAT M3MeHe-
HUA B OGBEMHO-MNAHNPOBOYHbIE U APXUTEKTYPHble
pelueHns, yBenmumBasa 3TakHOCTb 1 O6LLYto nioLagb,
N3MEHAIT KOHCTPYKTMBHbIE 3fIeMeHTbl OTAENIbHbIX
yacTeir. MopobHaA «camopeATeNbHOCTb» B KOHEUYHOM
cyeTe MOXeT HeraTMBHO CKa3aTbCA Ha SKCMIyaTaLlmoH-
HOW HafeXHOCTN BbICOTHOrO O6beKTa U CTEMEHN ero
6e30MacHoCTL.

[pyraa npobnema cAzaHa ¢ 3¢pdeKTUBHOCTbIO aBTOP-
CKOTrO 1 TeXHUYEeCKOro Haa3opa. Kak n3BecTHo, BO MHO-
rMX KOMNaHUAX ynpaeneHyeckne GyHKLUUM 3aKasumKa-
3aCTPONLLMKA, TEXHNYECKOTO 3aKa3unka, a B page cy-
YaeB ¥ FeHNPOEKTVMPOBLUMKA, U FreHNoapAfYMKa CTPYK-
TYPHO COCpefoTOYeHbl B OAHOW «KOMaHAe» UHBECTOpA.
O KaKkoW He3aBMCUMOCTY HaA30pa MOXKeT UATU peyb B
nopo6How cutyaumn?

Ha npakTuke valle BCero NpMxopuTca CTasnkuBaTbCA
CO crefyoLWMN HAPYLWEHNAMM:

- ucnonb3oBaHMe HekBannduUMpoBaHHOW pabo-
ye Cunibl M HEeJOCTaTOYHbIA YPOBEHb MOArOTOBKM
VNHXEHEePHO-TEXHNYECKMX PabOTHVKOB B page noapag-
HbIX OpraHu13aumii;

— Ha/nyme NycToT B Tene 6eToHa, O6HaXKaoLLUX apma-

Typy W3-3a HeAOCTAaTOYHOro YMNNOTHEHUA, UYTO TaKXe

CHWKaeT MPOYHOCTHble Y fedopMaLMOHHbIE XapaKTe-
PUCTUKN KOHCTPYKLNI;

— YMeHblUeHHasA TOMLWMHA 3aLMTHOrO Cos, C orone-
HMeM apMaTypbl, NPYBOAALLAA K ee KOPPOo3nK, nosAsse-
HIIIO PXKaBYMHbBI Ha MOBEPXHOCTN 6ETOHa;

— ocyulecTBneHne paboT no pacnanybke B 3UMHee
BpemaA [0 nprobpeTeHrs 6ETOHOM KpUTUYECKOW NpoY-
HOCTW, OTCYTCTBME HaAIeXaLLEero yXoAa 3a YNoXeHHbIM
6eTOHOM, UTO 3aTPyAHAET JOCTUXKEHVE HeobXxoammoi
NPOYHOCTY;

— OTCYTCTBYME B GOMBLUMHCTBE C/lyYaeB BXOAHOIO KOH-
TponA 6eTOHHbIX CMeceld, HapyLLeHre YCIOBUIA XpaHe-
HVA KOHTPOJIbHbIX 06pasLoB, NpuBoAALLee K UCMONb-
30BaHMI0 He COOTBETCTBYIOLMX TpeboBaHNAM GETOHOB,
NONyYeHNo HeJOCTOBEPHbIX JAHHbIX MO pe3ynbraTam
NCMbITaHUI;

— HeyAOBNEeTBOPUTESNIbHbIA MPOWN3BOACTBEHHBIA 1
nabopaTopHbI KOHTPOb PaboTbl NOAPAAHBIX OpraHu-
3aLuMi, HeJOCTAaTOUHbIN BXOAHOW KOHTPO/b MOCTYMnato-
LMX MaTePUANOB 1 KOHCTPYKLMIA, Clabbill TEXHUYECKNIA
HaZA30p 3aKa3uMKoB U aBTOPCKWUI Haf30p MPOEKTHbIX
OpraHy3aumi, orpaHNYEHHbIN MO CBOMM TEXHUYECKUM
BO3MOXHOCTAM;

— NPW YCTPOWCTBE HYNEBbIX LMKIOB N MOA3EMHOWN
yacTy HebocKpebOoB, Kak MpaBwio, HEOBXOAUMO MpO-
BeAleHMe 3aLlUMTHbIX MHXKEHEPHbIX paboT no 3haHuAM,
nonajawLwyM B 30HY BJIAHUA CTPOUTENbCTBA. JTO
YAOPOXaeT CTPOUTENbCTBO M 3a4acTylo BbIMOSHAETCA
MHBeCTOpamy nof AasneHnem MocrocakcnepTusbl 1
MocroccTpoiHazi3opa, Mpuyem yxe B mpolecce BO3-
BeLEHUNA 34aHNA;

— Ha CTagun BO3Be[EHWUA Haf3eMHOWN 4acTu AatoT
0 cebe 3HaTb OWMOKM, JOMYLIEHHbIE NMPU OpraHu3a-
LUMn reofes3nyeckoro COMpOBOXAEHWA, UTO OObACHA-
eTcA HM3KOM KBanuduKaumen reofesnyeckon Cryx-
6bl YYaCTHVMKOB CTPOWTENbCTBA U €e HeJoCTaTOYHbIM
OCHalLeHeM HeobXoAUMbIM 060pyLoBaHVeM. [PoeKTbI
NMPOV3BOACTBA reofe3nyeckux paboT 3ayacTylo HOCAT
dopManbHbIi xapakTep U He yuuTbiBalOT Creunduky
BbICOTHbIX 34aHUN.

Mo BbllenepeyncsieHHbIM HapyLeHUAM MPOeKTa,
CHulMo., FOCToB nHcnekTopaMu obopMNAITCA Npes-
NYCaHUsA YCTAaHOBMEHHOW GOPMbI 1 Ha3HAYaeTCs CPOK
ycTpaHeHua HapyweHuii. CornacHo MOMOXeHUAM Y. 6
cT. 52 [papocTpouTenbHoro Kogekca P®, nocnepyto-
Lue BUIbl paboT NPMOCTaHABINBAOTCA A0 YCTPaHEeHMs
06HapYKEHHbIX HAPYLLIEHNIA U COCTABEHMUs aKkTa 06 1X
ycTpaHeHun. Kak npasuso, n3 100 HapyLueHuin 95 ycTpa-
HAIOTCA BOBPEMA C NOCNeayoWUM NMCbMEHHbIM 13Be-
WweHnem nHcnektopa. OcTaBlUMeCA HapYLWeHWA ABNAIOT-

Cneyuanucmamu MoczoccmpoliHad3opa HakonsieH
02pOMHbIU NPOheCcCUOHAIbHBILU U NpaKmuYecKuu

onbim pabomeol

nexkabpb/aHBapb BbIEuTM

Tekct TATbAHA TPULKOBA
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CA NPeAMETOM PACCMOTPEHUA apOUTPaXKHBIMUL CyAaMu,
MVPOBbIMM CYAbAMY U aAMUHUCTPATVBHON KOMUCCUE
MocroccTpoiiHaa3opa no HanoXeHNo aAMUHUCTPATB-
HbIX WTPadoB Mo u. 3 cT. 9.5 n u. 6 cT. 19.5 Kopekca PO 06
aAMUHUCTPATVBHBIX MPABOHAPYLLEHUAX.

Kak Bbl 60opeTech ¢ HapywmnTenammu?

C 1 aHBapa 2007 roaa NPUHATbI U3MeHeHnA K Kogekcy
P® 06 aAMUHUCTPATMBHBIX NPaBOHAPYLUEHUAX, COrnac-
HO KOTOPbIM 3HAuUTENbHO YBeNNYeHbl LWTpadpbl 3a
npaBoHapyLleHVa B obnactu ctpouTenbcTBa. Kpome
TOro, KOAIMYECTBO COCTABOB NPaBOHAPYLLEHNI, 338 KOTO-
pble KomuTeT BnpaBe npusniekatb HEAOOPOCOBECTHDIX
YYaCTHUKOB CTPOUTENbCTBA K aAMUHUCTPATUBHOWN
OTBETCTBEHHOCTH, YBENNYMIOCh.

3a  HeBbIMONHeHWe  npepnucaHun  Mocroc-
CTpoWiHaf30pa Mo peLueHnio apbrTpaxKHOro Cyaa opra-
HM3aLMA MOXET MOHEeCTV HakasaHve B BUAE agMUHU-
CTPaTUBHOW NPUOCTAHOBKM AeATenIbHOCTM A0 90 CYTOK.

3a 9 mecsAueB 3T10ro ropa 6bino BbiABNeHo 2490 Hapy-
WweHun, BblgaHo 980 npepnucaHuin o6 ycTpaHeHun
BbIABNEHHbIX HAPYLUEHNI MPU CTPOUTENbCTBE YHUKab-
HbIX OGBEKTOB.

Kakylo ponb urpaet YnpasneHue Haa3opa 3a BbICOT-
HbIM JJOMOCTPOEHMEeM N 60/blIenponeTHbIMU 34a-
HUAMW N COOPYKEHNAMU B PasBUTUN CTPOUTENIbHO-
ro npouecca, pa3paboTKe HOBbIX TEXHONOIMIA?
MmeHHO o Halen nHnumaTree K paboTe no Bo3eefe-
HMIO BbICOTHbIX 3aHWUI CTanu NpuBneKaTbCcA BegyLme
oTeyecTBeHHble HAW. A Tenepb COBMECTHO C yYeHbIMU-
cneynanuctamm  MocroccTporiHag3op NpUHUMaeT
HernocpeacTBeHHOEe ydyacTvie B pa3paboTke Mporpamm
KOHTPOMA KayecTBa M TEXHOMOTMYECKUX PernameHToB
Ha MPOW3BOACTBO OTAENIbHbIX 3TanoB CTPOUTENbHO-
MOHTaXHbIX paboT. Tak, Ha komnnekce «Depepauns»
MMIL «MockBa-Cutu» pa3paboTaHa 1 OCyllecTBieHa
nporpaMma KOHTPOJIsi KAUecTBa paboT Npu yCTPoiCTBe

BblchM nekab6bpb/AaHBapb

CBaHOro nons (BbIMOMHEHbl CTaTUYeCKe WUCTbITaHNA
cBaii no metogy OcTtepbepra, BUIEOKapOTaX CKBaXVH,
onpegeneHa LenoCcTHOCTb U CMIOLWHOCTb CTBOJIOB CBal).
Kpome Toro, cneyunannctel MocrocctporHaasopa ABs-
I0TCA COaBTOPaMK pPervoHanbHbix HopmaTtneos MICH
4.19-2005 «BpemeHHble HOPMbl 1 NpaBuna NPOEKTU-
poBaHMA MHOroQyHKLMOHAbHbBIX BbICOTHbIX 3AaHUN
N KoMMneKkcoB B ropofe MockBe», pa3paboTaHHbIX No
UHWULMaTUBE NpaBmTeNbcTBa MOCKBbI € Lenblo dopmm-
POBaHMA HOPMaTMBHOWN 6a3bl BbICOTHOTO AOMOCTPOe-
HVA B ropofe. B AaHHbIX CTpouTeNbHbIX HOpMax npu-
MeHEeH HaKOMIEHHbIN MUPOBOI OMbIT NPOEKTUPOBaHNA
B 0611aCTV KOMMNJIEKCHOW 6e30MacHOCTY NPU SKCMyaTa-
LN BbICOTHbIX 34aHWI 11 COOPY>KEHWIA, MPeayCMOTPeHbI
COBpEeMeHHble TpeboBaHMs.

OpraHr30BbIBas KOMMIEKCHbIE MPOBEPKY, HaLLK Cre-
LManncTbl NPYBMEKaloT cneunan3vpoBaHHble ynpas-
NeHUA 1 TOPOACKMe CNyXObl [NA BCECTOPOHHErO KOH-
TPONA 33 XOAOM CTPOUTENbCTBA YHMKaNbHbIX 0OBHEKTOB.
Kpome TOro, coTpyAHMKWM y4yacTBYIOT B COBELLAHUAX,
NpoBOAUMbIX [lenapTaMeHTOM ropoACKOro CTpouTesb-
cTBa ropofa MocKBbI, rae MPUHUMAIOTCA peLleHus Mo
CBOEBpPEMEHHOMY BBOAY B 3KCMiyaTaumio 06beKToB
KanuTasbHOro CTPOUTENbCTBA C JO/MKHbIM KauyecTBOM
BbIMOJIHEHNA CTPOUTENIbHO-MOHTaXHbIX PaboT.

Komuter 6yaeT ocyllecTBnATb rocyAapCTBEHHbIN
CTPOMTENbHbIN Haf30p 3a CTPOUTENBbCTBOM BbICOT-
HbIX U YHMKaNbHbIX 06beKkToB A0 1 AHBapsa 2011
ropa. bygete nu Bbl BbIXOAUTb C MHULMATUBON O
npoAseHNN CpoKa AeNCTBUA BalunX NoIHOMouYnia?

[a, n 3ToMy ecTb pauuoHanbHble O06bBACHEHUA.
Jeno B ToMm, uto fo npuHATUA DefeparnbHOro 3aKo-
Ha oT 29.12.2004 N2 191-03 «O BBegeHWM B LeWl-
ctBue [papgocTpouTenbHoro Kogekca Poccminckon
Mepepauun» B 3agaunm PocTexHag3opa He Bxoawn
Haf30p 3a CTPOMUTENIbCTBOM BbICOTHBIX U 6ofbLLENpO-
NeTHbIX 3faHui. MoaTomy Ha defepanbHOM ypoBHe

He co3[aBanocb nogpaspeneHve, Kotopoe Obl TaKylo
3aflauy peLuarno.

Utorn paboThbl MocroccTponHag3opa "
MocrocakcnepTtusbl 3a 2007-2009 rogbl noarsepkaa-
10T NPaBWIbHOCTb NPUHATOrO focyaapcTBeHHON [lymon
B 2006 rogy peleHna o nepepaye ropogy Mockse
bYHKUMIA roCyAapCTBEHHOrO CTPOUTENIbHOMO Hagsopa
3a YHUKaNbHbIMY 06EKTaMK, a TakKe OCYLLeCTBIIEHUA
roCyfapCTBEHHONW SKCMepPTM3bl NPOEKTHOW JOKYMEHTa-
LK AAHHbIX 06bEKTOB.

3a npoweawnn nepvog  cneyvanuctamu
MocroccTpoiiHa30opa HaKoMieH OrpoMHbIN npodec-
CMOHASBHBIN 1 NPaKTUYECKMA OMbIT paboTbl Ha CTPO-
AWMXCA BbICOTHbIX U GonbluenponeTHbix 3aaHusax. C
Liesiblo MOBbILLEHNA KauecTBa CTPOUTENbCTBA YHUKasb-
HbIX OOBEKTOB creumanncTbl MocroccTpoiHagsopa B
2005-2006 rogax Hanpasnanucb B CLUA gna nsyyeHua
MUPOBOrO OMblTa CTPOUTENIbCTBA BbICOTHBIX 3AaHWN,
CO3[aHHbIX MO MNPOeKTaM W3BEeCTHOro apxuTeKTopa
DpeHKa YnnbaMca, a Takke onblTa CTPOUTENbCTBa U 06e-
creyeHmns KoMMIeKCHo 6e30MnacHOCTN CBEPXBbICOTHBIX
30aHUA «BceknTamcKom CTponTenbHOM Koprnopauum» B
MeknHe n LWaHxae. B 2007 rogy HayanbHWK YnpaBneHna
Haf30pa 3a BbICOTHbIM JOMOCTPOEHMeEM 1 6onbLLenpPOo-
NETHbIMU 3AaHUAMM N COOPYXKEHUAMU y4YacTBOBas BO
BcemMypHOM KOHrpecce Mo CTPOUTENbCTBY BbICOTHbIX
coopy:keHuin B [lybae. MpoBeaeHHble MeponpuaTus,
BKoYan obyueHne cotpyaHmkKoB MocroccTpoiiHaasopa
B MI'CY, noBbicvnn KBannduKaumio 1 paclumpunn gua-
NasoH 3HaHWI CneyuanncToB B 06facT CTpouTesb-
CTBa BbICOTHbIX U YHUKabHbIX O6BEKTOB. 3a 3T rofgpl
NOCTPOEHbI VU MPUHATBI B SKCMN/yaTaLuio Takne YHUKasb-
Hble 06beKTbl, Kak [BopeL, KOHbKOOGEXHOro cropTa B
Kpbinatckom, Jlegosbii ABopeL, cnopTa Ha XoAbIHCKOM
none, ®yHpameHTanbHaa 6ubnvoteka MIY, kKomnnekc
«3penbBency, XKnnon komnnekc «LLlysanosckuin» u gp.

Takum obpasom, 661710 6bl KpaliHe HepaLMOHaNbHO Y
He Mo-roCyAapCTBEHHOMY He MCMOoNb30BaTb 3TOT bec-
LieHHbI OMbIT, HAKOMJIEHHbIN 3a NPOLUEAWNIA Nepros.
YBepeH, uto [ocayMa oLeHNT Hally paboTy 1 OCTaBUT 3a
MockBol dyHKLMM roCy[apCTBEHHOrO CTPOUTENIbHOMO
Hafi30pa 3a yHUKanbHbIMY OObeKTaMu, a Takke Ocy-
LeCTBNIEHNE FOCYAAPCTBEHHON SKCMePTM3bl MPOEKTHOM
[JOKYMEHTaLMMN [aHHbIX OObeKTOB.

Kak ocyuiecTBnsieTcs KOHTponb 3a cobniofieHnem
BCeX Tpe6oBaHMI1 NPV NPOBEAEHUN NMPOEKTHbIX U
CcTpouTenbHbIX pa6oT?

3a Hepeni A0 CTPOWTENbHO-MOHTaXKHbIX PaboT
3aCTPONWMK HanpaenseT B MocroccTpoiHaa3op r3Be-
LieHne 06 MX Havane, K KOTOPOMY MpuaraeT KOMMIEeKT
HeobXOAMMbIX [OKYMEHTOB, CPefju KOTOPbIX W KaneH-
JapHbIN NaH NPoun3BoACTBa paboT. Ha ocHOBaHWM 3THX
JaHHbIX CneuuanncTbl YnpaeneHus paspabaTbiBaloT
nporpamMmMy NpPOBEPOK, YUNTbIBatOLLYIO BCE 3Tarbl CTPO-
UTENbCTBA, NOAJNEXallye KOHTPON0. B 3aBrcmMocT oT
TEMMOB CTPOUTENIbCTBA MHCMEKTOP B CpeaHeM roce-
waet o6beKT 5-6 pa3 B Mecau. [ina 6onee rny6okoro,
BCECTOPOHHErO KOHTPONA K MPOBEAEHUI0 MPOBEPOK
NPVIBNEKATCA CNeLnanncTbl YnpasneHrsa NoxapHoro

Haf30pa, YnpasieHua no Haa3opy 3a CTPOUTENIbCTBOM
06BEKTOB NHXKeHepPHOI NHPPaCTPYKTYpbI, YNpasieHus
VNHCTPYMEHTaNbHOIrO KOHTPOSA W reofesnn u apyrue
CneynanucTbl. PesynbraT NpoBepoK — 3TO He TOSbKO
BbIAB/IEHME NpaBOHapyLleHnii B 0bnactu cTpouTenb-
CTBa, HO U NpeaynpexaeHne 6paka Npu NPou3BoaCTBe
CTPOUTENIbHO-MOHTAKHbIX PabOT 1 MPOEKTNPOBAHN.

C KaKumu npo6nemamMmu NPUXOANTCA CTaNIKMBaTbCA
npu nog6ope Kaapos?

Mpexpe Bcero 310 HexBaTKa KBaNMPULMPOBaHHbIX
cneumanucToB. BuepallHnin CTyAeHT y Hac paboTtaTb He
CMOXeT, HeOOXOAMMO UMETb OMbIT B chepe CTpouTesb-
CTBa, NPONTY KapbepHble CTYNeHbKM OT MacTepa 0 PyKo-
BOAMTENA CTPOUTENIbHOW OpraHu3auuu. beiBatoT cnyyan,
UTo Jaxe y CrneyuanucToB C GOMbLUMM CTPOUTENbHBIM
OMbITOM He Bce nosnyyaeTtca. OHU YXOAAT, He BblepmBan

C 1 aHeaps 2007 200a 3HA4YUMeIbHO
yeesiuyeHsl wumpadghsl 3a AOMUHUCMPAMUBHbIe

npasoHapyuwieHus

BbICOKNX Tpe6OBaHVIVI N OTBETCTBEHHOCTU. OT60p naeTt
O4YyeHb Cepbe3HbIVI, TOJNIbKO OAVH 13 CeMU NPETEHOAEHTOB
NPOXOANT KOHKYPC. Kpome TOro, Mbl NpPoOBOAMM JONOJTHN-
TEJIbHYIO NOArOTOBKY COTPYAHWNKOB, OHW CAAOT SK3aMeHbI
Ha 3HaHME NPOEKTOB, HOPMaTUBOB. CneymanncTbl NOHW-
MatoT H606X0,E|,I/IMOCTb B JOMONHUTENIbHOWN MOArOTOBKe
N NOCTOAHHOM TeCTUPOBAHNN — NHa4Ye OHUN He CMOoryT
oTBeYaTb 3a AOBGDEHHbIVI 1IM OOBEKT.

Ceilyac aeT NoBCceMeCcTHOe Co3faHNe camoperynm-
pyembix opraHusauuit. OTpasmnTca nv 3To Ha Baluen
pa6ote 1 Kakum o6pasom?

CornacHo 3aKOHOAATENbCTBY 3a IE€ATENIbHOCTBIO CaMo-
perynupyembix opraHusaumin (CPO), ocHOBaHHbIX Ha
UNIEHCTBE NIUL, BbINOSTHALLNX UHXEHEPHbIE U3bICKaHNS,
NMoAroTOBKY NPOEKTHON JOKYMEHTaLMK, a Tak»Ke CTpou-
TeNbCTBO, MPefyCMOTPEH roCyAapPCTBEHHbIN KOHTPOSb,
KOTOpbIN ByaeT ocyliecTBnATbcA PoctexHagsopom. OH
Ke ynosHomoueH Ha BeaeHune peectpa CPO.

B ¢dopme nuueH3MpoBaHMWA rocyfapCTBeHHOe
perynupoBaHve ynpasgHAeTCsA, HO OHO OCTaeTcA B
dopme rocyfapCTBEHHOrO CTPOUTENIBHOrO HaA30-
pa, KOTopbIii ByaeT OCyLEeCTBAATbCA, Kak M paHblue,
MocroccTporiHagzopom.

Jymato, B HOBbIX YCNIOBUAX Hallia POJib BO3PACTET, HO
paboTaTb, 0CO6EHHO Ha NepBbIX Nopax, byaeT cnoxHee.
JInueH3upoBaHue urpano 6osblUy0 Pofb B YNOpALo-
YEHUV CTPOUTENBbCTBA — BCE €ro YYaCcTHUKM, odbopmnas
NIULEH3UM Ha TOT WUJIN UHOW BUL AEATENTIbHOCTU, MO CyTH,
6panuv Ha cebs onpeaeneHHble obA3aTenbcTBa. Kaxabin
3HaJ: HE CNPABULLBLCSA C MOPYYEHHBIM AEMIOM — NINLUNLLb-
¢ nuueH3un. Mo3ToMy NIMLEH3VOHHbIE OpraHbl 6biu
HaLLIMMM MOMOLLHUKAMU B KOHTPOJIE 33 KaueCTBOM CTPO-
UTeNbCTBA. B cnyyasx BONMIOLWMX HAPYLIEHWIA Mbl BCeraa
MO 06PaTUTLCA C PeKOMeHAALMEN NPYOCTaHOBUTb
[eNCTBME NMLEH3MN KOMMaHMK JO MOSIHOTO YCTPAaHEeHWs
HaWwMx 3amedyaHuii. CTaHyT fM TaKUMK MOMOLLHUKaMMU
CPO - 5TOT BOMpOC NoKa 0CTaeTcsA OTKPbITbIM. M

nexkabpb/aHBapb Bbmﬂ“!kj;
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HUACNTO KAK OCHOBA TEXHUYECKOIO
PEF'YIUPOBAHUA U BbIPAXKEHUA
KOHCTPYKUVNOHHOU BE3ONACHOCTU

KoncmpykyuoHHasa 6e3onacHocmeo -

8a)KHOe c80licCMe0 30aHull U COOpyXeHuli,
Xxapakmepusyloujee ux 3aujuuyeHHoCMo

om aeapuli. Pusuyeckoe )xe cocmosHue

Hecyuwjux KOHCMpyYKyuii U OCHO8AHU A

ompaaem ux cnoco6Hocmb NpoMuUBoOCMOoAMb
paspywumesibHbIM A8apuliHbiM 8030eliCMeusM.
Mamemamud4eckuii annapam meopuu
8eposmHoOCMu U e20 omeemeJsieHus (hpaKkmopHeolu
aHanu3, meopuu HadeXxHoCcmu u pucka)
Nno380J110Mm NoJly4ume KoJsiudecmeeHHble
8bIpa)keHUs 011 NOHAMULU, paHee HOCUBWUX
cy2y60 onucamenbHbiIli xapaKkmep:
payuoHanbHoCMo, puck asapuu. Ce2o0HsA
6e3onacHoCMb 30aHUll U COOpYXKeHUU — 2/1a8HAA
3aboma 2ocyoapcmea u cmpoumesibHbiX hupm,

U Nnomomy y4eHsle U UHXKeHepbl NOHUMAom
C030aHUe HOpMAamu@eHbIX AKMoe8 Kak 3aoayy
nepsocmeneHHOU 8a>KHOCMU.

aspaboTka JOKYMeHTa, HopMupyioLe-
r0 KOHCTPYKUMOHHYIO 6630I‘IaCHOCTb,
TpebyeT oTBeTa Ha pAf Bonpocos: B
yem otnunyune KOHCprKLl,I/IOHHOVI 6es-
OMNAaCHOCTU OT MeXaHUYeCcKon, npoBO3-

TAWEHHON B 3aKoHe «O TEXHWYECKOM perynmposa-
HUM»? KaKkas BeNMUMHa MOXeT BbiTb MPUHATA 33 PUCK

aBapun? Kakoe coCTOAIHME KOHCTPYKLMIA obecneumnsa-
eT nx 6e30MacHoOCTb?

KOHCTpyKUMOHHaA 6e30MacHOCTb — YeTKUl, eMKUii
1 NPaBUIbHO OPUEHTUPOBAHHbIN TepMUH. OH TOYHO
oyepuMBaET rMaBHble 31eMeHTbl COOPYXeHUA, OT KOTO-
pbIX 3aBUCUT ero 6e30MacHOCTb. ITOT TEPMUH HOCUT
BCEOOBEMIOLNI XapaKTep, OXBaTbIBAOLIMIA He TOMb-
KO MPOYHOCTb, XECTKOCTb U YCTONYMBOCTb HECYyLNX
KOHCTPYKLUIA, HO U KX CMOCOBHOCTb MPOTMBOCTOATH
BHELWHNM BO3[ENCTBMAM, He NpefyCMOTPEHHbIM B
npoekTe. MexaHnyeckas »e 6e30MacHOCTb — onpepe-
NeHve HeBepHoe.

ABTOpbI 3aKOHa CBA3anN €ro C NMPOYHOCTbIO, XKEeCT-
KOCTbIO M YCTOMYMBOCTbIO. WX normka noHATHa.
[papoguTtenbHUUa 3TOro CNOBOCOYETAaHMA — CTPOU-
TenbHaA MexaHuKa. VIMeHHo 3Ta HayyHaa AucumMnanHa
13yyYyaeT NpUHYUNbI U MemoObl pacyema coopyxeHul Ha
NPOYHOCMb, XecmKoCmb U ycmou4ugocme, T.e. npeamMeT
ee MHTepecoB — 06BEKTbI, He HaXoAALWMECA B ABUXe-
HUK. BoobLe e MexaHVKa — HayKa O ABUXeHWU Terl.
TeopeTnyeckana mexaHVKa M3yyaeT ABVXKEHUe Ten, Ha
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He umes noHamus yucna, mbl 80o6uwe 6ol He
Mo2/1u omau4ume ooHy 8eusb om opya2odi...
A.Q. Jloces
Momomy ymo ece ommeHKu cmMbIC/a
YmMHoe Yucsio nepedaem.
H. lymunes

KOTOpble BO3AeNCTBYOT cunbl. Ecnn paccmatpusatb
NMOKOW KaK YaCTHbI Clyyaln ABUXKEHWA, TO, Ka3anocb
6bl, BO3MOXEH TaKOW TEPMUH, KakK «MexaHuuyeckas
6e3onacHocTb». Ho BTOpoe 3HauyeHMe crioBa «MeXa-
HUYECKUIM» [ABHO 3aKPenunocb B CO3HAHWUW Nofden,
roBOPALMX MO-PYCCKU, KaK MPU3HAK MalUVHaNIbHOrO,
He ynpaB/iiemMoro pasymom ABWXeHWA, NpuBoAa, 1
NOTOMY C HUM HaZlo 06paLLaTbCsA OCTOPOXKHO. Ero cBA3b
CO CTPOUTENbHOWN HayKOWN NMPUXOANUT MOTOM, NMOoHavany
BbI3blBasA HefoymeHune. COOTBETCTBEHHO, bonee Tou-
HOe Ha3BaHWe Hallell HayKn — TeOpusA COOPYKEeHNIA.

OTBeTbl Ha Apyrve BOnpoCbl MOXKHO MOMYUYUTb, eCv
06paTNTbCA K OMbITYy CreunannucToB-cTponuTenein.
BonbWWHCTBO U3 HUX CUMTAlOT, YTO MOSHOE WCKIO-
yeHne AedeKkTOB B CTPOUTESNbHbIX MPOEKTax HeBO3-
MOHO. MpPON3BOACTBO, MOJ, €4UHWUYHO, «M3penuex»
HEeBO3MOXHO OTOGpaKoBaTb, M MO3TOMYy Ntob6oI Npowns-
BOAMTENb MPUHMMaeT AnAa ceba Ty cTeneHb AedekT-
HOCTW, KOTOpasA COOTBETCTBYET €ro NpeAcTaBieHNIo O
6e3onacHocTi. OCHOBa 3TOro NpefCcTaBNeHNsA CerofHaA:
MUHVMMYM 3aTpaT Ha TO, YTO YMeHbLUuaeT npubbinb. B
6nuKariiee Bpema cuTyauma ycyrybutca — sefib camo-
perynupyemMble OopraHu3auumn yxe Mnoayymnu npaso
HOPMUPOBaTb CBO AEATENbHOCTb.

MockonbKy B HalleM NpeAcTaBieHMn 6e30nacHOCTb
NPOV3BOACTBA U €ro MPOAyKTOB — BCe-Taky Npepo-
ratMBa rocyfapcTBa, a MpeacTaBieHHbI B locaymy
NPOEKT TexHuyeckoro pernameHTta «O 6e3omnacHOCTH
3[aHVA N COOPYXEHUI» HW Ha OLMH U3 TONbKO UYTO
3a/laHHbIX BOMPOCOB, K COXaneHuto, OTBETOB He [aeT,
cnefoBaTenbHO, peflepanbHbIii UK NO KpalHel mepe
pervoHanbHbIN JOKYMEHT, HOPMUPYIOLWNIA KOHCTPYK-
LIOHHY0 6€30MacHOCTb, [JOMKEH ObITb OTAENBHO pas-
paboTaH 1 yTBepXKAeH.

YTo6bl YMTaTENb CMOT MOHATH CYTb CTaTbl, ClleayeT
NPVBECTU NepeyeHb OCHOBHbIX MOHATUIA.

ABapus - nosiHasi noTepsi paboToCcnocobHOCTH 06b-
€KTa, 3anpeodesibHoe COCTOAHNE.

ABapuiiHoe cOCTOAHME — CUTyauusA, NPy KOTOPOK
ObyHKUMOHanbHOe npefHa3HayeHne O6beKTa HEeBbI-
MOJTHUMO.

Be3onacHOCTb KOHCTPYKLMOHHAA — KaueCTBEHHOe
CBOWCTBO CTPOUTENIbHOTO 0OBEKTA, XapaKkTepusyollee
CTerneHb 3alMLLEHHOCTY 3AaHNA (COOpPY»KeHNA) OT aBa-
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aBapuu

pUn NpY BO3HWKHOBEHMUN HemnpeaBUAEHHbIX BO3Aei-
CTBUIN.

Fpy6as owmnbKa — Ae/iCTBME yYaCcTHUKA CTPOUTENb-
HOrO MpPOEKTa, 3aKfyalwlleeca B OTCTYNeHUn oT
HOPM NPU NPOEKTUPOBAHUN, N3rOTOBMIEHUN U MOHTa-
e HeCyLMX KOHCTPYKLNIA.

3AaHue — CTPOEHNE, apPXUTEKTYPHOE COOPYKEHME C
pa3nnMyHon PpyHKLMOHANBbHOM Harpy3kom n nomelye-
HUAMYW ANA NPOXKUBaAHWA U JEATENIbHOCTU JIIoAe.

Kputnuecknin gedpeKtT KOHCTPYKLUM — OTCTyne-
HMe NapaMeTPOB KOHCTPYKLUUM OT TpeboBaHNI NpoekK-
Ta, NPVBOAALLEE K CHUPKEHMIO €€ HaleXKHOCTU.

KOHCTPYKLMOHHDbI WM3HOC O6beKTa - unucno
B MHTepBane oT 0 fo 1, xapakTepusyloLlee cTeneHb
Jerpagaumm HecyLlero Kapkaca nog fecTamem BHeLw-
HUX Harpys3oK.

JInHrBucTUYeCKan nepeMeHHas — CPeACTBO Onunca-
HUA ABJIEHUIA, 3HAYEHUSIMU KOTOPbIX CIYXaT HeYeTKme
nepemeHHble.

MOHUTOPUHI - NoCnefoBaTesNbHble U MPOTAXKEHHbIe
BO BPEMEHU [AeiCTBUA, HanpaBieHHble Ha Ge3onac-
HOCTb CTPOWTENIbCTBA M HAEXHY 3KCriyaTauuio,
3aK/ovaoLmecs B Hab/ooeHUU, OUeHKe U npo2Ho3e
COCMOsAHUA OKpyxarouwell Cpedbl 8 853U C X03AUCMBeH-
HoU OesamesibHOCMbIO Yesl108eKd.

HapeXXHOCTb KOHCTPYKLUMMN — COOTBETCTBME KOH-
CTPYKLUM HOPMaM.

O6cnepnoBaHMe — TEXHUYECKAs ANArHOCTUKA GuU3n-
YeCKOro COCTOAHSA KOHCTPYKLMIA, pa3oBas onepawus.

MpepenbHoe cocToA-
HMe - TI0JIOXKEeHNe, B
KOTOPOM HaxoamuTcs
KOHCTPYKLUMA Npu AOCTH-
KeHnm HanNpsXeHnn,
fedopmMaLmii, HauyanbHbIX
paspyweHnn (TpewymH)
CTaTUCTUYECKN OBOCHO-
BaHHbIX  NpefesibHbIX

BblchM nekab6bpb/AaHBapb

BESIMYMH (MOPOroBbiX 3HaueHuin 6esonacHocT). Mpu
MX MNpeBbllleHNN CTaHOBUTCA Haubonee BepOATHbIM
OTKa3 KOHCTPYKLUN.

MNpepaBapuiiHoe coCcToAHME — CUTYyaUMs, KOrga B
HecyLleMm OCTOBE, B OrpaXKAatoLLX KOHCTPYKLMAX eCTb
cepbesHble NoBPeXAeHNA, HO 3aaHre cBoen GpyHKLMN
He noTepAsno.

Mpuemnemblii puck aBapum — BeNUYMHA PUCKa
aBapuvu, He MpeBbllIALWAA 3HAUYEHUA, NPU [OCTUXe-
HUM KOTOPOro OOBEKT nepexoauT B npepaBapuiiHoe
cocTosHMe.

MoporoBblie 3HaueHNA Ge3omacHOCTW 3AaHUMNA,
COOpPYXEeHNN, KOHCTPYKLUNA, OCHOBaAHUIA — napa-
METpPbI, C NPeBbleHNEM KOTOPbIX OTKa3 OLHOro Mnu
HECKOJIbKMX 3M1eMEHTOB KOHCTPYKLUN (COOPYKeHMs)
HeMUHyeMm.

MoporoBble 3HaYeHUA pUCKa aBapuu — UHBapW-
aHTHble 3HauyeHWA pUCKa aBapun, NPV JOCTUNKEHUW
KOTOPbIX OOBEKT NEepexoamuT B KauyeCTBEHHO WHOe
dusmnyeckoe coctoaHme - 13 6e3onacHoro B NpepAasa-
pwviiHOe, 13 NpefaBapuNHOro B aBapuinHoe Ana BHOBb
BO3Be[leHHbIX 3[aHUI WA BETX0-aBapuHOe COCToA-
HMe ANA SKCMIyaTUpyeMbIX COOPYKEeHWA.

MpPOYHOCTb, }KECTKOCTb N YCTOMYMBOCTb — CBOW-
CTBa MaTepuranoB, KOHCTPYKLMI 1 COOPYKEHWIA COMpPO-
TUBNATLCA PaspyLUeHnto (NPOYHOCM®b), COXPaHATbL NOA,
Harpyskor ¢popmMy C JOMYCTUMbIMK ASIA SKCMyaTaLumm
gedopmMaumamMmn ()Kecmxkocms) 1 HaXoAUTbCA B PAaBHO-
BeCUW Nopj [elCTBMEM CWJ, BO3BPALLAACh B MCXOJHOe
NONOXKEeHNe MOCie OTKNOHEHUI OT repBOHayasnbHOM
dopmbl (ycmotivugocme).

Puck - paccumtbiBaeMas BepPOATHOCTb BO3HUKHO-
BEHWA CUTyaLuK, Npy KOTOpoi byaeT HaHeceH yliep6
3[aHUI0 UM COOPYKEHNIO (MMYLLECTBY), YPOH 3[0pPO-
BblO Noaen.

Puck HopmanbHbIl (ecTecTBEHHbIN) — onpefe-
nAeTCcA CcpefHel BeNVUYMHOW puUCKa MoCie OKOHYa-
HUA CTPOUTENbCTBA HA HEOrPaHNYEHHOM MHOXECTBe
HOBbIX 3aHNN.

Puck npegenbHO AONYCTUMbIA — COOTBETCTBYIO-
WM nepexopy obbekTa M3 6e3omacHoro B npepasa-
PUNHOE COCTOAHME.

Puck npegenbHbIfi — COOTBETCTBYIOLMIA Mepexoay
06beKTa 13 NpeaaBapyinHOro B aBapuinHOe COCTOsHUE.

Puck npegcTpouTtenbHbIl — PUCK NPUBAEYEHNA K
CTPOUTENbCTBY MOAPAQUMKA, HE MOArOTOBIEHHOMO K
onpeneneHHOMy BUIY CTPOUTENbHBIX PaboT.

PUCK NPOEKTHbII — COOTBETCTBYIOLIMIA BUPTYASIbHO-
My KOHCTPYKLMOHHOMY WU3HOCY, MOC/IeACTBMA KOTOPO-
ro OT MPOEKTHbIX OLINOOK MOTYT NPOSABUTLCA B peasb-
HOCTW MPU CTPOUTENbCTBE UM SKCITyaTauum obbeKTa
C PA3INYHBIMM MO TAXKECTU MOCNEACTBUSMU.

Puck daktuueckuini — onpegensiownii CTeneHb
fedeKTHOCTM 3aaHnA (COopYyeHurs) nocse 3aBeplue-
HWA €ro CTPOUTENBCTBA UK NP SKCMyaTauum B GUK-
CUPOBAHHbBI MOMEHT BPEMEHU.

CTaHpapTHbIe PUCKY aBapuu — CPEfiHVE 3HAUEHUS
pUCKa, Npyi BOCTUKEHUM KOTOPbIX HECYLLME KOHCTPYK-
Luy 06BbEKTa NepexomnT B KAUECTBEHHO MHOe COCTosA-
Hue.

CepTudukar cooTBeTcTBUA (OLEHKa pucKa) -
JOKYMEeHT, NoATBepXAaloLwnii COOTBETCTBME 06beKTa
TpeboBaHMIO CTaHAAPTA Ha BENNUMHY PUCKa aBapuu.

Coopy»KeHue — CTPOEeHNe PasnyHOro xapakTepa 1
Ha3HayeHWA, pesynbTaT MNPOEKTHOM U CTPOUTENbHOWN
[eATeNIbHOCTH, OBbIYHO CNIOXKHOE MO YCTPOWCTBY.

CTpoutenbHas KOHCTPYKLMA — OCHOBA (HecyLan n
orpaxfalollas) CTpouTeNbHOro 06beKTa, KOTOpoMy
npucywmn sctetmyeckne oyHkuumn. CrpouTenbHas
KOHCTPYKUMA TONIbKO C CTeTUYeckMmMmm GyHKUNAMN
Ha3blBaeTCA AEKOPATUBHON.

TexHnuyeckas AMArHOCTMKa — WHCTPyMeHTasnbHasA
npouepypa yctaHoBneHUA AedeKToB B rpynnax OfHO-
TUMHbBIX HECYLLMX KOHCTPYKLMIA CTPOUTENBHOIO 06BbeKTa.

TexXHNKO-9KOHOMMNYECKNIA ypoBeHb — dyHKLUA,
oTpaxawoLasa BEPOATHOCTHYIO 3aBUCUMOCTb CyMMap-
HbIX 3aTpaT Ha BO3BefieHNe 06bekTa OT onpeaenaoLwumx
napameTpoB M XapaKTepusyiolasa CTyrneHb pa3BUTUA
CTPOUTENbCTBA B KOHKPETHOM KJflacce KOHCTPYKLMIA
WSIN COOPY>KEHWI B ONpPeAeNeHHbI Nepros.

YHUKanbHOe coopyXeHne — 06beKT HeaBUXKMO-
CTW, KOTOPbIi Ha MOMEHT MPOEKTUPOBaHUA He obe-
creyeH HOpMaTMBaMU XOTA Obl Ha OfHY U3 BXOAALLMX
B Hero noacmctem. [1na Taknx COopy»<eHuni co3parTca
cobCTBEeHHble HOPMATVBbI UMK, APYTUMM CIOBaMW, Crie-
LManbHble TEXHUYECKe YCIOBYA.

SHTponusa (MHPOpMaLVOHHAA) — BEepPOATHOCTHaA
Mepa HeonpefeneHHoCcTn ¢GU3nMYeckoro COoCTOAHUA
HeCylmnX KOHCTPYKLMIA, MoKasaTenb CTeNneHU KOH-
CTPYKLMOHHOIO M3HOCa.

ABapun MOCNEAHVX NEeT MOoKasaau, 4to O6beKTbl
HeAB/XXMMOCTH, BO3BE[J€HHbIe 33 3TO BPemaA UIn CTpo-
Almeca ceilyac, 6e30MacHbIMU B MOSIHON Mepe cuu-
TaTb Henb3s. [loBepXHOCTHaA 3KCNepTU3a, ocnabneHve
rocyfaapcTBEHHOro Hafi30pa 3a CTPOUTENIbCTBOM, Nafe-
HMe KOMMETEHTHOCTY CNeuranncToB Ha BCeX YPOBHAX
— BCe 3TO CKa3blBaeTCA Ha KayecTse 1 H6e3omacHoCTu
CTpoUTeNbHOM NPOAYKLMUN.

HekoTopbiM onpaBfaHnem Ana 3KCNepToB U NPoeK-
TUPOBLUMKOB MOXET CIY>KUTb OTCYTCTBUE paboTaloLymnx
MEeTOAMYECKMX MaTepuanoB Mo OLeHKe MPOEKTHOro,
NpeACTPOUTENbHOIO 1 GaKTUYECKOTrOo PUCKOB, a TakKe
pa3gena NpoekTHOM AoKyMeHTaumn «OueHKa NpoeKT-
HOro purCKan.

K HepocTaTKaM crieflyeT TakKe OTHEeCTU YCeYeHHbIN
pernaMeHT MOHUTOPWHIa, KOTOPbIi B GONbLUIMHCTBE
C/lyyaeB MOHMMAETCA Kak HabnogeHue 3a cocTod-
HUEM CTPOUTENbHbIX KOHCTPYKUUA C NpYMeHeHnem
cneuunanbHOro MHCTpymeHTapua. Takoe npepcrtaBne-
HVie MOHUTOpUHTra 6e3 aHanu3a NpoekTa CHUXKaeT ero
3 bEKTMBHOCTb, He flaeT BO3MOXKHOCTY Crieumannctam
BHMKHYTb B aBTOPCKMWE 3aMbIC/bl, MPaBUIbHO Opra-
HU30BaTb MHCTPYMEHTaNbHOE Mofie AeATeNIbHOCTA U
NPOrHO3MPOBaTb CyLLECTBOBaHNE COOPYXeHNS B Npu-
POLHOM OKpPY>KEHWUW 11 BO B3aUMOAENCTBUM C 6nusne-
»KaLlen 3aCTPOKON.

Pa3nunuHble Hay4YHbIE MHCTUTYTbI MOCTOSHHO NYONKY-
10T MaTepranbl NO 3aTPOHYTOWN TeMe, HO HOPMaTVBHO-
METOAUYECKOTO VHCTPYMEHTa, opranyeckn odpopm-
JIEHHOTO U YTBEPXAEHHOrO, HET.

BbinyleHHble B CBET NPOEKTbl HOPMATUBHBIX AOKY-
MEHTOB He BCerga CrocobCTByloT 6e3onacHoOCTU 3aa-
HWI 1 COOpYKeHnA. ECTb ellie oiHa OYeHb BaXkHasA ycTa-
HOBKa: pa3pabaTbiBaeMbie HOPMaTUBbI JOMKHbI He
npeanucbiBaTh, Kak NMPOEKTUPOBaTb U CTPOUTDb, a
ycTaHaBAMBaTb B NepBoOil cBOel YacTn 6e3ycnos-
Hble Tpe6oBaHUA NO 6e30NacHOCTN, a BO BTOPOIA —
npepocTaBnATb NPaBo BbiGOpa paLnoOHaNbHOIO 1
TEeXHUYECKUN FPaMOTHOrO pelueHUs N3 HeCKONbKNX
BO3MOXHbIX.

Kpome Bonpocos, 3aflaHHbIX YyTb Bbllle, eCTb elle
oueHb MHOro apyrux. Kak, Hanprmep: ecnm puck -
3TO Mepa OonacHOCTU, TO, HaBepHoe, eCTb rpaHuLia
pucKa, KOTOpYyIo Henb3A nepectynarb?

Haw onbIT nossonsfet yTBep)KAaTb: 3a BENUUYUHY
pucKa aBapuu criegyet NPUHATb YMCIO, PaBHOE OTHO-
LeHno GpaKTUUeCKol BepPOATHOCTY aBapum K TeopeTu-
YeCKOMy 3HayeHWIo 3ToM BepOoATHOCTU. B Takom Buge
PUCK, BO-NepBbIX, TOALAETCA U3MEPEHUIO, @ BO-BTOPbIX,
CYXNUT Mepoli oxmpaemoro yuepba B cniyyae runote-
TUYECKOW aBapun CTPOUTENIbHOTO OObeKTa.

AHanu3 aBapuii B CTPOUTENbCTBE MOKA3bIBaeT, YTO
yenioBeyecknin GakTop prcKa, CBA3AHHbIN C OpraHun3a-
LIMOHHBIMUN N TEXHUYECKUMM OLUIMOKaMM, OTCTYNNIEHUA-
MW OT 3a4aHHbIX TEXHONIOTNI N3rOTOBMEHNA Y MOHTaxa
HecyLMX KOHCTPYKUMIA, — OOMUHUPYOLWAa NpuynHa
KaTacTpoduuecknx obpyweHnin. OwmnbKy niogein He
YUUTBIBAIOTCA B HOPMaX ANiA pacyeTa v KOHCTPYMpPOBa-
HWA, 1 NOTOMY NpUBJIeYEHMe CreLranbHbIX 3HaHWIN AnA
TOro, YTOObl OLIEHUTb BNMAHME STUX OLIMOOK Ha 6e30-
MacHOCTb COOPY»KeHWI, Heobxogumo. Yenoseuyeckume
OWNOKN BHOCAT CYLLECTBEHHYIO HeomnpeaeneHHOCTb
B peaKuMio HecylmMx KOHCTPYKLMIA Ha BHELUHWE BO3-
[eNCTBMA, NO3TOMY ANA AOCTOBEPHOMO MPOrHO3nNpo-
BaHWUA pucKa aBapuK annapara Kiaccmyeckom Teopum
BEPOATHOCTN HeJOCTaTOYHO. JIOrMKo-BEPOATHOCTHbBIN
noaxof, WCNonb3ylowWwunii MeTobl HeUYeTKOWN JIOrnKu
N Pa3MbITbIX MHOXECTB, MO3BOMAET KOIUYECMBEHHO
onpenennTb KOHCTPYKLMOHHY0 6€30MacHOCTb 34aHui
1 COOPY>KEHUN.

YTtob6bl ABuratbca fanblie, cnegyet chopmynupo-
BaTb OCHOBHble TeOpeTNYECKME MONOXKEHWs, KoTopble
NO3BONAT NEPENTM OT CNIOB K YMCaM.

1. AGcontoTHO 6e30nacHbIX 34aHNI U COOpYXKe-
HUI He cyLlecTByeT.

2. TeopeTnyeckasa BepOATHOCTb aBapum 3aKna-
AbIBaeTcA B MPOEKT yKe NMpu ero cosgaHunu.

3. DaKTnyeckaa BepOATHOCTb aBapuu nocne
ocyulecTB/IeHUA NpoeKTa Bcerja Bbille TeopeTu-
YecKoll, NOCKONbKY MNONTHOCTbIO NCKIOUYNTb OG-
KN HEBO3MOXHO.

4. OTHoweHne ¢paKTNYeCcKoll N TeopeTnyeckom
BEpPOATHOCTEN CYKUT NoKasaTesieM KOHCTPYKLU-
OHHOI1 6e30MacHOCTN 06 beKTa HeABIMKMMOCTN.

AHanus aeapuli 8 cmpoumesibcmee noKasvieaem,
Ymo yesioeeyecKuli pakmop pucka -
OOMUHUpyOWasa Npu4UHa Kamacmpodguyeckux

ob6pyweHul

nexkabpb/aHBapb Bbmﬂ“!kj;
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5. B npaBWIbHO 3anNpoOeKTUPOBaHHOM 1 NOCTPO-
€HHOM 06beKTe PUCK aBapuu He AOMKEH NpeBbl-
WwaTb BeNNUYUNHbI €CTeCTBEeHHOro (HopmasbHOro)
pucKa, BbIYMCNEHHOr0O Ha HeOrpaHMYeHHOM MHO-
»KecTBe HOBbIX 34aHNII U COOPYKEeHUN.

6. CywecTBYIOT NOPOroBble MHBapUaHTHbIe 3Ha-
YeHUA pUCKa aBapuu, NpN AOCTKEHUN KOTOPbIX
CTPOUTENbHDbIN 06BEKT He3aBMCMMO OT TUMa 1 pas-
MepoB nepexoanT B KauecTBeHHO MHoe ¢pusunye-
CcKoe cocTosiHMe: u3 6esonacHoro B npepaBapuii-
Hoe, U3 NpefaBapuHOro B aBapuiltHOe Wan BEeTXO-
aBapuiiHoe (AnA s3KcnayaTupyembix 3gaHun).

K dakTopam puricka oTHocATCA Nobble BO3AeNCTBUA,
nposouupyoLe HacTynneHme aBapunHOro cocTos-
HMA. PacueT CTponTeNbHbIX KOHCTPYKLUIA MO npefenb-
HbIM COCTOSAHUAM Y4YMTbIBaeT HEKOTOPble W3 HUX, a
VNIMEHHO OTKJIOHEeHNA:

* Harpy3oK B Xy[LUYyt0 CTOPOHY BC/IEACTBME UX U3MEH-
YMBOCTU (KOMMeHcaumna KoapdpuumeHTamyn HafjeXHo-
CTV MO Harpy3kam);

*+ XapaKTepuCTK MaTepranosB 1 rPyHTOB OT HOPMa-
TMBHbIX 3HauyeHWl (KomneHcauma KoddduuymeHTamm
HafeXHOCTUN MO MaTepranaM v rpyHTy);

* NMPUHATON PacYeTHON CXeMbl OT AeNCTBUTENbHbIX
yCnoBuin paboTbl FPyHTOBOrO OCHOBaHWA, KOHCTPYK-
LUMiA UK UX SNIEMEHTOB, @ TakXKe M3MEHEHUA CBONCTB
MaTepuranoB Nof BAUAHWEM KIUMATAYECKMX BO3Aen-
CTBUIA, X AAUTENILHOCT U MHOTOKPaTHOW MNOBTOPA-
eMoCTL (KomMneHcaums KospdrumneHTamm HagexXHOCTH
no ycnoBuamM paboTbl).

Takum obpa3om, ecniv pacyeT COOopy»KeHVA BbIMoJI-
HEeH B MOSIHOM COOTBETCTBUM C HOPMamK, TO 3TO eLle
He 3HAuUT, YTO PUCK aBapuKn MOMHOCTBIO WCKIOYEH.
MHorouncneHHble NprMepbl MOKa3biBalOT rMaBEHCTBY-
IOLLIYI0 PONb YesloBeYeCKnX oWwmnboK, YTO MOATBEPKAA-
eTcA 1 3apy6exHbIM aHaIM30M aBapuii.

B yacTHocTK, OTMevaeTca, YTo:

— OTKa3bl MOYTW BCerga cBA3aHbl C OLIMOKaMU Nlogen;

- Yyalle BCEro NPUYNHOM OTKa3a CTaHOBATCA HECKOJSTb-
KO oWun6OK;

— OWVOKM OBHAPYXKMBAIOTCA U B TEX KOHCTPYKLMSX,
KOTOpble He OTKa3anu.

OTciofa BbIBOZ: OLWMOKM NioAei BO3HUKAOT ¢ 601b-
LIen YaCcTOTOM, YeM OTKIIOHEHMA MPOYHOCTU MaTepua-
NOB UM Harpy3OK OT pacyeTHbIX 3HayeHui. MNosTomy
TaK BaXXHO MOHUMATb, YTO OHU HEN30EXHbl, N YMETb
YUUTBIBATb UX BAINAHME HA HAZIEXHOCTb 34aHWI 1 COO-
py>keHuiA. YTo6bl B fanbHeNLeM He NyTaTbCsl B OCHOB-
HbIX MOHATUAX, ClIefyeT YCTaHOBUTb, UTO 8ePOSMHOCMb
— 3TO BO3MOXKHOCTb KaKOro-TO CO6bITUSA (B HaLLeM CIly-
Yyae — HebnaronpuATHOro), a pUCKk — 3TO Mepa onac-
HOCTM COObITUS.

Puck coueTaet B cebe BEPOATHOCTb COOLITUA U €ro
o6bem (notepwu, yuwepb, yobiTku). Ctpos KoMOMHaLMN
3TUX [BYX 3MIeMEHTapHbIX Mep, CyOBbeKT ynpaBneHus
OLIEHVBAET CTeMeHb OMacHOCTU 1 MPUHUMAET peLleHne
0 HeobxoAuMbIX AeicTBuUsAX. Bo Bcex cnyuasx, korga
BEPOATHOCTb 1 yLLep6 NPUHNMAIOT KOHEYHbIE 3HaYeHWs,
CJIOXKMBLLASICA CUTYALMA OLEHVBAETCS Kak oracHast.

Ha BbI6GOp MaTemMaTUyeckoil MOAenu pucka aBapuu

BblchM nekab6bpb/AaHBapb

B/IMSIHVE OKa3blBaeT XapaKTepHas 0COOEHHOCTb CTpOU-
TeNbHOW NpoayKuumn. TeopeTrnyeckas BEPOATHOCTb aBa-
punP_, 3aknafbiBaemas B 0O6bEKT Ha CTafNV MPOEKTUPO-
BaHVA 1 Bapbupyemas B 3aBUCMMOCTU OT KOHCTPYKTUB-
Horo Tuna obbekTa B npegenax 107-10, K OKOHYaHuI0
CTPOUTENbCTBA M3-3a YeNoBeYeCcKmX oWmboK Bo3pacTa-
€T B HECKOJIbKO pa3 3a CYET OMONHMUTESNbHOO pucka P,
OH popmupyeTca 3a cyeT owmbOK YYaCTHUKOB CTPOU-
TenbCTBa (MPOEKTUPOBLUMKOB, NOCTABLUMKOB, CTpouTe-
nen, KOHTPONepoB U Ap.). ITY 0CO6eHHOCTb LeMOH-
CcTpupyeT purc. 1, Ha KOTOPOM MpUBELEHbl 3aKOHbI pac-
npepeneHns obo6bLeHHoro Bo3aencTems F Ha 06bekT
1 0606LLeHHOro conpoTuBneHVs emy S. YenoBeueckne
OLIMOKM pa3MblBatOT 3aKOH pacnpeaeneHns cConpoTme-
neHVs 06beKTa BO3AENCTBUIO (MYHKTUP Ha puc. 1), uTo
NPVBOAUT K yBennyeHuio $GaKTUYeCKon BepOATHOCTW
aBapum P no cpaBHeHumio ¢ TeopeTuueckon P, 3pecb
BaXHO MOHATb, YTO TEOPETUYECKaa BepOATHOCTb P,
CyllecTByeT U MMMNOTeTUYECKM AOCTUrAaeTCsA B CJyyae,
ec/iv Npu BO3BedEHNM HeCyLLero Kapkaca Hu pasy He
6ynyT HapylueHbl TpeboBaHMA NpoekTa. [ockonbKy Ha
MPaKTVKe Takoro He MOXET GbiTb, TO OTHOWeHne P /P,
Bceraa 6Gonblie 1. Tak Kak 3Ta BefMUYMHA MOKa3bIBaeT,
BO CKOMbKO pa3 daKTMueckoe 3HaueHre BepOSATHOCTM
aBapuy Bbllle NPOEKTHOro, BHOCUMOTO MO YMOMYaHWIo
B 0OBEKT NP €ro NPOeKTUPOBaHNK, TO OHa W eCTb TOT
CaMblil IHTErpasbHbI NoKasaTenb Gpr3NYECKoro cocTo-
AHMA obbekTa. Ecnn fokasaTtb, UTO OT BEMYMHBI OTHO-
LUeHWA BePOATHOCTEN CyLLeCTBEHHbIM 06Pa3oM 3aBUCUT
pa3mep yuiepba npu aBapuv 06bekTa, TO OHO MOXET
6bITb MPUHATO 3a PUCK aBapuUK 06BEKTa CTPOUTENbCTBA.
[enctBrTenbHO, NprmepHo B 80% cryyaeB obpyLLeHna
34aHUN (COOPY>KeHNIN) TPOUCXOAAT MO CLIeHapUIo B BUAe
nepeceyeHns cnemyoLmnx AByX He3aBUCUMbIX COOBITUI:

1. HeoxupaHHoe BHellHee HeMpOeKTHoe BO3fjel-
CTBVE Ha OOBEKT, MPOBOLIMPYIOLLEE aBapyito.

2. Mpw BO3BEAEHUW W/MAN SKCMYyaTaLmW NonasLero
B 30Hy GepacTBuA obbekTa fonylleHa onpeaeneHHas
COBOKYTMHOCTb YenioBeyecKrx owmnboK, nepemecTmsLIas
pucK ero aBapum B 0651acTb HeMpremnemMbix 3Ha4eHWIA.

MATEMATUYECKAA MOAEJIb
AnA PACYETA PUCKA ABAPUMN

QaKTnyeckas BepOATHOCTb aBapuu obbeKkTa Ha
HeorpaHNYeHHOM MHOXeCTBe 3[aHui ¢ yyeTom puc. 1
MOXeT ObITb NpefCcTaBeHa B BUAe:

P,=P.+P,. (1)

[nAa onpepenenuns P‘1 1cnonb3yeTca Teopema rmno-
Te3 (popmyna bailieca), nossonsiowan nepecuntatb
anpropHble BEPOATHOCTU NP JOMYLLEHHBIX OLUNOKaX.

BBoaaTca ABe napbl MPOTVBOMOMIOXKHbBIX COOLITUI:

C - ownb6KM BO3BEAEHNA HECYLMX KOHCTPYKLMIA 38a-
HWA ecTb;

C* - owmnbOoK HeT;

A — 30aHVe aBapuiHoe;

A* — 3paHMe HeaBapuiHoe.

CobbiTna A n A*, Cn C* nonapHo o6pasyioT NosiHble
rpynmnbl HECOBMECTHbIX COBLITUI U nAeHTUOULMPYIOT-
€A B NpoLuecce CTPOUTENbCTBa.

MprHMMatoTcA cnepytowne 0603HaueHNA:

P(C*) =V — BEPOATHOCTb, YTO B MOCTPOEHHOM 3[aHNN
OLWNGBOK HeT;

P(C) = (1 — V) — BEpOATHOCTb MPOTMBOMOJIOKHOIO
cobbITuA.

AnpviopHble (B0 Hayana CTPOWTeNbCTBa) BEPOATHO-
CTW HACTYNIeHA M HeHacTynieHna aBapumn 3[aHuN
(coopy»keHui) N3BECTHbI 1 COOTBETCTBEHHO PaBHbI P 1
(1 - P,). s dopmynbl baiieca cnefyeT cOOTHOWEHNME:

P(A*/C) =P, =P_P(C/A)/IP, x
x P(C/A) + (1 - P)P(C/A%)], )
roe P(C/A) — BepoATHOCTb cobbiTua C Npu ycnosuu,
ecsin aBapuvsA Npon3onaeT;

P(C/A*) — BepoATHOCTb co6bITMA C NpY YCNOBUK, eCv
aBapuvA He Npoun3onger.

Mpriembl HEYETKON NOTNKIK NO3BONAIOT MPUHATL Kak
rmrnoTesy, 4To ycnoBHble BepoAaTHOCTU P(C/A¥) =V, a
P(C/A) = 1 - v. leiicTBUTeNbHO, ecnn aBapua ob6b-
eKTa He npowusonget, To peanusyeTtca cobbiTue C¥
B NMPOTUBHOM cnyyae - cobbitne C. bonee ToOro,
npu Takon runoTtese «baecoBCKas» OCHOBA (2)
CTAaHOBUTCA KOPPEKTHOW, MOCKOMbKY CNpaBeannBo
paBeHcTBO P(C/A) + P(C/A*) =1.

MNMocne noacTaHOBKM 3TUX paBeHCTB B 6aliecos-
CKOe COOTHOLLEeHMne (2) C yyeToM TOro, YTO BEpPOAT-
HOCTb P, MmeeT nopsaaok 1075,nonyl-|vuv| paBeHCTBO
P, = P.:(1 - V)v, n3s Kotoporo cnegyert, 4to eciu
v=1 (owmnboK HeT), T P, =0, 4T0 cooTBETCTBYET SIOTV-
ke. CnoxkeHne P.u n P_paet P /P = 1/v.JleBasn vacTb
NnoJsly4YeHHOro PaBeHCTBa XapaKkTepur3yeT pUCK aBapumn
ob6beKTa CTPOUTENbCTBA I, ClefloBaTeNIbHO:

r=PyP.=1/v. (3)

B kauectBe KOoMMeHTapua K dopmyne (3) cneayet
OTMEeTUTb:

« OTnuumTenbHaa 0COBeHHOCTb, MOMyyeHHasd Ha
OCHOBe TeopeMbl rMMnoTes: B Hell YeTKO BblAeneHa Ta
YacTb prCKa aBapuK, KOTopasa HeNnocpeacTBEHHO CBA-
3aHa C olwmnbKamu Niloaen.

+ OueBnaHO, YTO MapameTp V AOMKEH onpefenaATbCa
yepes 3KCNepTHble OLEHKN COOTBETCTBUA KOHCTPYKLMI
TpeboBaHMAM HOpM (NpoeKTa). B 3ToM cnyyae napameTp
V OeNCTBUTENbHO COOTBETCTBYET YPOBHIO KOHCTPYKLM-
OHHOW HafleXHOCTV CTPOUTENBHOrO O6BbEKTA.

[nA oueHKN KOHCTPYKLMOHHOWM HafeXHOCTN V Hecy-
WA KapKac 34aHnA NpeacTaBnAeTca B BMAe CUCTEMbI,
COCTOALLEN 13 MepapXmyecKkin nocnefoBaTeNibHO coean-
HeHHbIX (BO3BE€AEHHbIX) N rPynn OAHOTUMHbIX HECYLLNX
KOHCTPYKUMI (OCHOBaHWe, GyHAAMEHT, CTeHbl, nepe-
KpbiThe 1 T.4.). NpUHMMaeTca rmnoTesa, YTo YyesioBeye-
CKue OLWNBKM, fomnyLLeHHble B OLHOW 13 rpynn, He 3aBu-
CAT OT OWMOOK, AONYLIEHHbIX B APYr1x rpynnax. JTa
rmnoTesa COOTBETCTBYeT AeNCTBUTENIbHOCTU: KaKk Mpa-
BUWJIO, KPYMHbI OObEKT NMPOEKTUPYIOT pasHble rpynmbl
cneuvanncToB, Npasga nog npucmoTtpom Ma, Ho Bce
paBHO: Kaxol rpynne — cor owmnbKn. Mogenb 1 runo-
Te3a NO3BONAIOT A4J1A OLEHKMN YPOBHA KOHCTPYKLMOHHOMN
HafeXXHOCTUN Hecyllero Kapkaca o6bekTa v NpumeHuTb
METOAbl TEOPUN HafeXHOCTW. B pesynbrate:

n
V= H Pi . @
i=1

MHo2o4ucneHHble npumepbl NOKA3bl8aom

2JiageHcmeyr o yro poJjib 4es1o08e4ecKux owub6ok,

Yymo noomeep>x0aemcs u 3apy6exHbim

aHanusom asaputi

Mocne nopacTaHOBKM cooTHolweHuA (4) B dopmyny
(3) maTemaTnyecKkan mofenb ANA PrCKa aBapumn (PUCK-
Mopesb) NprobpeTaeT OKOHYATENbHBIN BUA:

n
r=[]p, (5)
i=1

roe H P- npoussenenune yposHelt HapexHocTM
BCEX MPYMM HeCyLUero Kapkaca.

CpefiHee 3HaueHue pucka aBapum R pans o6bekTa
MO>HO OLIeHUTb MO NPUBIVKEHHOW dopmyrne:

R=1/N(M,), (6)
rae M - cpeAHne 3HaueHVs HafeXHOCTU KOHCTPYK-
LI B rpynnax.

Monyune 3Ty Gpopmysy, MOXKHO MepenTn K 060CHO-
BaHWIO PUCKA aBapun Ha CTaguu MPOEKTUPOBaHUA.
MpPOrHo3MpoBaTh PUCK aBapuyi MOXHO MO MOCNeAHeN
dopmyne, a BXxogALe B Hee cpefHMe YPOBHY HafeX-
HOCTM M, rpynn OAHOTUMHBIX KOHCTPYKLMIA onpefe-
NATCA NO pe3ynbTaTaM SKCNepTr3bl NpoekTa. M

OKOHuYaHue cnegyer

n

nexkabpb/aHBapb
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AETAJIbHbIE UCCJTIEAOBAHUA N AHAJIIAS
NMPOBJIEM ABAPUMHOCTUN B KOHTEKCTE
OOPMUPOBAHUA HOPMATUBHDbIX
TPEBOBAHWU B BbICOTHOM CTPOUTEJIbCTBE

Cepbe3Holi npobs1emoli npoMbiw/IeHHO20 U 2pa>0aHCKO20 cmpoumesibcmea u
XKX e Hacmoawee epemsa Aensaemcsa cyujeCmeeHHbIU U3SHOC 3HA4YUMeslbHOU Yacmu
UH)XeHepHbIX KOMMYHUKayul, a makK»<e 30aHuli U CoopyxeHul 8 yesiom.

Puc. 1.
CpaBHUTeNbHbIN aHann3
OCHOBHbIX MPUYMH aBapuii

akoe nonoxeHue aen B Poccnm 06b-
ACHAETCA TeM, YTO B YCNOBUAX Mepe-
Xola K PbIHOYHbIM OTHOLWEHUAM
pe3Kko ocsiab KOHTPOJb 38 KauecTBOM
cTpouTenbcTBa. HecmoTpa Ha npu-
BfieKaTesIbHbI BHELHWI BUA 34aHUN, MMeeT MecTo
60nblUOe YMCIo AedeKTOB, 3aNTOXKEHHBIX B 0OBEKT Ha
3Tanax M3blCKaHWIN, CTPOUTENbCTBA, NPUEMKN U SKC-
nnyataumu, YTo B KOHEYHOM cYeTe MPUBOAUT K POCTY
aBapuIHOCTY faxe B HOBOCTPOMKaAX.

C yyeToM Heun3beXHOro pocTa 06beMOB CTPOUTESb-
CTBa BbICOTHbIX 3AaHnI B Mockse, CaHKT-leTepbypre
1 B Apyrux meranonucax Poccum nccnegosaHve npu-
UYMH aBapPUNHOCTM 1 COOTBETCTBYIOLEN HOPMATUBHOW
JOKYMeHTaUnm UMeeT 0cob0 BaXXHOE 3HauyeHue B
nfaHe nNpefoTBPaLleHNs BO3MOXHbIX MPUYNH aBapui
Ha 3Tanax reousbiCKaHU 1 NPOEKTUPOBaAHNA BbICOT-
HbIX 30aHUN.

Mo pe3synbTatam npoBefeHHbIXx 06cnefoBaHM B
Poccnn 1 3a py6exom K umcily OCHOBHbIX MPUUMH
CBEPXMPOEKTHOrO M3HOCa 3JaHUI 1 Pa3nnyYHOro poaa
VNHXXEHEPHbIX COOPYXKEHWI, a TakXKe pocTa aBapui-
HOCTU B CTPOUTENbHOM KOMIMJIeKCe MOMHO OTHecCTu
cnepyouyme:

+ OLIMOKN 1 YNYLEHUA Ha CTaauUn U3bICKaHNIA;

+ HepocCTaTouHasa KBanudbuKauua wcnonHuTenemn
CTPOVTENBHOrO NpoLecca;

+ OWMOKY, JoNyLleHHble Ha CTagun NPOEeKTNPOBa-
HUA GyHOAMEHTOB;

+ OWNOKM B BblbOpe pacyeTHON KOHCTPYKTUBHOM
CXeMbl 3aaHNA;

82 BblchM nekab6bpb/AaHBapb

« HemnpaBW/bHasA OLLeHKa YC/I0BUiA paboTbl KOHCTPYK-
LN 1 OCHOBaHUI;

+ HeO0CTaTOYHaA MPOYHOCTb, KECTKOCTb, YCTONUU-
BOCTb KOHCTPYKLINI 1 OCHOBaHWI;

+ HENPaBW/bHBIN BbIGOP Mep Mo 3aLmTe OT 0CafioK
OCHOBaHUM;

« HEMpPaBWIbHbIA YYeT AeNCTBYIOLWMNX HAarpPy3o0K;

+ OWNGKM 1 yNyLIeHVs B XOA€E BbIMOJNIHEHUSA «HYyre-
BOro» UMKNa;

+ OTCTYyMJIeHVWe OT MnpoeKTa Mpu CTPOUTENbHO-
MOHTaXHbIX paboTax;

* 3MEHeHMe pacyeTHON CxeMbl KOHCTPYKLUA npu
MOHTaXe;

+ Hey[OBJIeTBOPUTENIbHOE KauyeCTBO CBAPOYHbIX
pabor;

+ HenpaBWIbHbIN BbIOOP MaTepuasnos;

« HecooTBeTCTBYylowee Hopmam [OCToB KauecTBO
CTPOWTENbHbIX MaTePUANoB;

+ OTCYTCTBUE [OIKHOIO OMEpPaTUBHOrO KOHTPOJsA
KayecTBa BbIMOJIHEHUSA PaboT;

+ OTCYTCTBME Heob6XxoAMMOro Hag3opa U yxopa 3a
KOHCTPYKLMAMY;

+ rpybble HapylleHVs TEeXHONOrMvM MpPon3BOACTBA
pabor;

+ UCMONb30BaHNE KPUTUYECKMX TEXHONOrUI Npo-
M3BOACTBA PAbOT MO BO3BEAEHMIO HOBOro OObeEKTa
B YC/IOBMAX FOPOACKON 3aCTPOMKM MO OTHOLIEHUIO K
npuneraowmm oobeKkTam;

+ OWKWOKM M YNyLWeHUa Ha CTaguu SKCniyaTtaumm
3[aHuni;

+ OWKWOKN M yNyLWeHUa Ha CTaguu SKCniyaTtaumm
TeppUTOPUI;

« pa3BUTME KAPCTOBbIX ABNEHNI BCNIEACTBME aBapuii
VNHXEeHePHbIX KOMMYHUKaLNI;

+ MPYIMEHEHME TEXHOJIOT NI, OKa3blBaOLWMX yaapHoe
unu BUOpaLMOHHOE BO3[ENCTBME Ha OCHOBaHWe 1
OKpY>KaloLLyto 3aCTPONKY;

« onepauun no yCTpomcTBy NPOXOfoK 1 BbiIpaboToK
B FPyHTE;

« Neperpyska OTAeNbHbIX KOHCTPYKUWIA 3AaHNA;

+ HEeOCTaTOUYHble Mepbl 3aWUTbl KOHCTPYKUUIA OT
BO3[eiCTBUA arpeccMBHON cpefbl;

+ CTpemsieHVe YCTPOUTb MOA3eMHbIi o6bem nog
NATHOM 3aCTPOMKU N MPOCTPAHCTBOM [1BOPa;

+ BO3pacTaHue AVHaMUYECKMX Harpy3oK Ha 34aHus,
BbI3BaHHOE YBeNIMYeHeM YMcsia MCTOYHNKOB BMOpa-
LA B KPYMHbIX FOPOAAX U Meranosnucax, HeyyeT reo-

Tekct BAJTEPUWN TENWYEHKO, akagpemuk PAACH, pektop MICY, ENNEHA KOPOJIb, un.-kopp. PAACH, npopekTop
no HayyHou pa6ote MICY, MUXAWUI XJIICTYHOB, npodeccop, 3am. npopeKkTopa Mo HayyHoun pabote MICY

nepopMaLNOHHBIX Fe03KONTOrNYECKUX PUCKOB MUKPO-
CEeNCMMYEeCcKUX NPOSBIIEHNI B OCHOBaHMAX OOBbEKTOB
nT.Ao.

CylecTByeT MHOXECTBO Pa3fiMYHbIX MPUYUH, NpU-
BOAALMX K aBapuiHbIM CUTyalusiM, HO Hanbonee
pacnpocTpaHeHHbIMN MPUYMHAMK  aBapuii ABNA-
I0TCA: OTCTYM/EHMEe OT MpoeKTa Mpu CTPOUTENbHO-
MOHTaXHbIX PaboTax, N3MEHEHUE PACUYETHOW CXeMbl
KOHCTPYKLUUI NPU MOHTaxe, neperpyska OTAesNbHbIX
KOHCTPYKLUIA 30aHUsA, rpybble HApyLIEHUs TEXHOMO-
rMy NPOW3BOACTBa PaboT, OWMOKN 1 ynyLeHna Ha
CTaguM SKCnyaTaunm 3gaHnin u coopyeHun. OgHako,
Mo CTAaTUCTUKE, KaXKAas 13 NOJOOHbIX NPUYMNH COCTaB-
nseT NYWb nopsaka (3+6)% oT obLyero Yncna aBapuil.
HapAagy c 3Tum ygenbHbIl BeC aBapuiA, CBA3aHHbIX C
OTKa3aMu B CUCTEME «OObEKT-OCHOBaHMWE», COCTaBNSA-
eT 26% (pwuc. 1), uto B 4-8 pa3 npeBbIWaeT cpeaHuin
nokKasaTesib OCTasbHbIX MPUUYNH aBapuii.

AHanu3 npuBefeHHbIX AaHHbIX MOKa3blBaeT, uYTo
B HacTosllee Bpemsa OOMbWMHCTBO Npobnem MoryT
6bITb KOHCTPYKTUBHO peLUeHbl UK No KpaliHel mepe
CYLECTBEHHO CHUXKEHO VX BAVAHME Ha aBapUNHOCTb.
Ho Bce e He Bce 3Tn Npobsiembl Tak NPOCTO PeLlnTb.
OfHa M3 HUX — ManousyyeHHble M aBapuHO onac-
Hble $U3NKO-MeXaHUYeckne npoueccbl 1 3bdeKTbl.
370 06YCcnoBNeHO, C OAHON CTOPOHbI, HEJOCTaTKOM
nHGopMaLuMm o Takmx npoueccax unv ux cnabon mnsy-
YeHHOCTbI, a C APYroi — OTCYTCTBMEM B HacTosLlee
BPEMA MHCTPYMeHTanbHo 6a3bl ANA UX N3yYeHus.

Hanbonee Kputnyecknini xapaktep mmetot npobne-
Mbl 6€30MacHOCTM, CBA3aHHble C pa3BUTMEM Mnpepa-
BapUIAHbIX 1 aBapuiiHbIX MPOLECCOB, KOTOpble OTNu-
YalTCA TPYAHOKOHTPOMMPYEMbIMU MABHBIMU OTKa-
3aMU KOMMOHEHTOB U CUCTEMbI «OOBEKT-OCHOBaHMEe»
B LieJIOM.

[naBHasa npob6nema nnaBHbIX OTKa30B COCTOWUT B
TOM, UTO WX NPAKTUYECKN HEBO3MOXHO OOHapPYKUTb
(13-3a HecoBepLUEeHCTBA UHCTPYMeHTanbHol 6a3bl) Ha
6e3onacHoi cTagum pa3sutua. CyLHOCTb MexaHnu3Ma
pa3BUTMA ABNEHWI, CBA3AHHbIX C MNaBHbIMU OTKa3a-
MU, 3aKnoYaeTca B MeSIeHHOM HaKOMIeHUY SHeprum
1 BHe3arnHOM naBMHOOOpPa3HOM MnpoLiecce paspyLue-
HUA. B 3TOM 1 cocTonT ONacHOCTb MaBHbIX OTKa30B
1 UX OT/INYMe OT MPOLeCCOB MeAJIeHHON Aerpafaunm
HaIe>KHOCTU C HAaNIMUMEM KOHTPACTHbIX BHELLHWX Npo-
ABNEHUN N3HOCA.

Mpobnema manounsyyeHHbIX GU3NKO-MeXaHNYeCKNX
1 reofedopMaLMOHHbIX MPOLECCOB npeacTaBnAeT
60sbLION UHTEPEC. DTO CBA3AHO rMaBHbIM 06Pa3oM C
TeMm, YTO yKasaHHasA npobnema OTHOCKTCA K pa3geny
AVHAMUKM BUOPOCENCMUYECKOTO B3aMMOAENCTBUA
COOPYXEHNN N OCHOBAHWUN, KOTOPbIN, K COXKaneHuto,
[OCTaTOYHO €N1abo M3yUeH Mo CPaBHEHUIO C Pa3fAenom
CTaTUKN.

YuntbiBas, uto BMOGpOCECMMYECKe BO3LEeNCTBUA
Ha cuCTeMy «OOBEKT-OCHOBaHMeE» Hambonee pac-
NPOCTPaHEeHbl B MPOMbBILIEHHBIX 30HaX U KPYMHbIX
Meranosvcax, BaXKHOCTb Npo6nemMbl B3anMoaencTeums
3[aHNA N OCHOBAHMA B 3TUX C/lyYadAX MHOrOKpPaTHO
BO3pacTaerT.

K uncny Hanbonee onacHbIX reonornyeckmx mnpo-
ABNEHWI B TaKMX parioHax ciegyeT OTHeCTN CcermeH-
TauMI0 reonorMyeckoro 4yexsia B OCHOBAHMAX CTPO-
UTENbHbIX OOBEKTOB, HEPaBHOMEPHOEe YMNOTHEeHne
rPYHTOB, HapylleHMe eCcTeCTBEHHOro CTOKa FPYHTO-
BbIX W JINBHEBbIX BOf, YCKOPEHHOE Pa3BUTME KapCTo-
BbIX NPOLECCOB.

CTaTUCTUYECKUI  aHanM3 [aHHbIX  MUKPOCENC-
MUYECKNX HabNoAEHUI MOKa3blBAET, UTO TOMbKO 3a
10-neTHWIN Nepuog SKCnyaTaummn 3aaHnia, Hanpumep,
B MOCKOBCKOM permoHe rpyHTbl OCHOBaHWiA npeTep-
nesatoT 6onee 10 MApPA LMKIOB MUKPOHArpy»KeHui,
npeBsbIWan Nopor TPe6oBaHUN B MALLMHOCTPOEHUN MO
06A3aTeNIbHON aTTeCcTauny UMKINYECKOW YCTanocTu
KOHCTPYKLMOHHbIX MaTeprasioBs, BK/OYasa MeTasbl.

WccnepoBaHmA HayYHO-MCCNe[0BaTeNbCKOMO UHCTH-
TyTa 3KcnepumeHTanbHol mexaHuku (HUASM) MICY
no3BoNWAN cAenaTb BbiBOA O CyLleCTBEHHOM pocTe
reo3Konornyeckomn apPeKTMBHOCTM MUKpOCcencMmnye-
CKMX NPOLIECCOB B C/lyyae MOBbILLEHHOW HEOAHOPOA-
HOCTU TOHKOW CTPYKTYPbl F€ONOrmyeckoro paspesa
OCHOBAHWA U ero HepaBHOMEPHOro BUbpocencmm-
yeckoro Bo30yXAeHVA, KOTopble B KOHEYHOM cyeTe
N ABNATCA OJHON 13 OCHOBHbIX MPUYMH CBEPXMPO-
E€KTHOIO CHWKEHUA YPOBHA reoTeXHUYeCKol Hapex-

Puc. 3.

Sniopbl, OTpaxatoLyne
HepaBHOMEPHOCTb CTaTUYECKOro
Harpy»eHvs rpyHTOB B OCHOBaHUN
BbICOTHOIO »KWJILLHOTO KoMiekca

Puc. 2.
MpunynHbl 0OTKa30B

OCHOBaHWI 1 GpyHAAMEHTOB
30aHNN B Pa3HbIX ropogax

Poccun n meToppbl
UX NpeaynpexaeHus

nexkabpb/aHBapb BH[:“TM
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Puc. 4.

XapakTepHble
HeoHOPOAHOCTY TOHKOM
CTPYKTYPbl F€0N0OrM4ecKoro
pa3pesa B OCHOBaHUAX
NPOM30OH 1 Merarnonmcos

Puc. 5.

KapTbl paioHnpoBaHua
MockBbl No cteneHn
OMacHOCTW NPOABNEHNA

Pa3NnYHbIX recsiormyecknx
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npoueccos

HOCTU, KPEHOB N HEPABHOMEPHbBIX NPOCafoK COOpY-
YKEHUN N UHKEHEPHbBIX KOMMYHUWKaLNIA.

OTa «HenpuATHaA» npobnema COBPeMeHHbIX ropo-
[OB CyLeCcTBEeHHO 060CTpAeTCA Kak B CENCMOAKTUB-
HbIX, TaK U B CENCMOMACcCMBHbIX palloHax MnaHeTbl,
eCNN 3[aHNA U COOPYXKEeHNA UMeIoT BbICOKOA06POT-
Hble reoAnHaMMYecKrie Pe30HaHCbI, KOTOpble He TOoJb-
KO KOHLIEHTPUPYIT dHepruto BnbpocencMmyeckoro
BO30YyX[eHNA OCHOBaHWI, HO 1 6onee yem B 75 pa3
MOTYT YCUNIUTb UX MHTEHCUBHOCTb.

Ha reopedopmaLimoHHble npouecchl BAUAET Lenblit
pAA NPUPOAHBIX Y TEXHOreHHbIX $GaKTopoB, B TOM
yncne:

— NOKasibHble TEXHOTeHHble (puc. 3),

— JIOKasnbHble reonornyeckme (puc. 4),

— pervioHasbHble 3K30reHHble, SHAOreHHble (puc. 5),

— KOHTUHeHTasbHble reognHammyeckue (puc. 6),

— KOHTUHEeHTasIbHble reosiornyeckue (puc. 7).

Ob6ocTpeHne npobnembl obecneyeHnsa 6e3onacHo-
CTU OTBETCTBEHHbIX OOBEKTOB MPOMbIWIEHHOTO
rpax4aHCKoro CTPOWTeNbCTBA NMPOM30LWLIO0 MO YeTbl-
peM OCHOBHbIM MpUYMHaM:

1. Pe3Ko BO3pocia MHTEHCMBHOCTb CTUXUIAHbIX 6ef-
CTBUI 1 NPUPOLHbIX KaTacTpod, ABMBLIMXCA NpwU-
YVHOWN HEeOXMAAHHOTO POCTa MOLYHOCTY aBapuUHO
OMNacHbIX AN CTPOUTENbHbIX 0ObEKTOB SK30r€HHbIX 1
SHAOTeHHbIX MPOLeCCoB.

BblchM nekab6bpb/AaHBapb

2. NHTEHCMBHBIN POCT MOLWHOCTA COBPEMEHHON
TexHochepbl NpuBen K HeobpaTUMbIM HapyLIeHUAM
NPUPOAHBIX SKOCUCTEM, FE0IKONOrMYECKUX, KNMMaTu-
YeCKNX 1 MeETeOPONOrMYeCcKmX NpoLeccoB, N TEHAEH-
LMA K UX YCUNEHUNIO COXPAHAETCA.

3. VimeeT mMecTO cyulecTBeHHaa Aerpagauma octa-
TOUHOrO pecypca HafeXHOCTW 34aHUIN, COOPYKEHNIA
N WHXEHEePHbIX KOMMYHUKaLUA MPOMbILAEHHOCTN
N KOMMYHaJIbHOrO X03ACTBa, KOTOpas B nocsefHue
rofibl CyLeCTBeHHO YCKOpUach.

4. Mpobnema cBOeBpPeMeHHOro obecneyeHuns 6e30-
NacHOCTM YCSIOXKHAETCA TEM, UTO XapaKTEPHON YepTom
3apoXKAEeHNA, Pa3BUTUA U XOAa COBPEMEHHbIX aBapuii-
HbIX 1 Ype3BblUaliHbIX CUTyaLUii ABNAETCA POCT JONN
aBapuii 1 CMTyauui, CBA3AHHbIX C NIaBHbIMU OTKa3a-
MM, T.€. CO CKPbITbIMM NpOLieccaMm HakonaeHUa 1 pas-
BUTUA MUKpOLedEKTOB, MMeOLWMUN TPYAHOMPOrHO-
3UpyeMblii CPOK Nepexopa B KpUTUYECKoe COCTOAHne
1 3anycka laBMHOO6Pa3HOro CMycKOBOro MexaHnsma
peanun3auunmn aBapuinHoOro paspyLueHmsa obbekTa.

B cooTBeTCTBUM C CyLIeCTBYOWUMI HOPMaMK NPO-
eKTMPOBaHNA OCHOBaHWN, GYHOAMEHTOB U Xeneso-
6EeTOHHbIX KOHCTPYKLMIA, B TOM uncne MuHAS 5.10-87,
pacyeT HAC npoun3BoanTCA C y4eTOM CTaTUYeCKnX U
ANHaMMYeCKUX (CeMCMMYECKNX) Harpy3oK, a TakKe 1x
0coboro coyeTaHuA.

[loCTOBEpPHOCTb M TOYHOCTb TaKUX pacyeToB BO
MHOTOM 3aBUCWT OT MPUHATOW pacyeTHOW Moaenwu
OCHOBaHUA (MONYNPOCTPAHCTBO, OFpPaHWYEHHbIN
CNOWN, BUHKNEPOBCKOE OCHOBaHME U T.4.), a TakXe oT
NPUHATON pPacYeTHON MeXaHU4yecKon Mopenn mate-
puana ¢yHAAMEHTHOW NAUTbI U FPYHTOB OCHOBAHUA
(ynpyrasa, ynpyro-nnactuuHas, ynpyro-nonsyuas,
yrnpyro-BA3Ko-non3yyas) M TOYHOCTU onpeneneHuns
napameTpoB, BXOAAWMUX B YpPaBHEHUA COCTOAHUA,
oTobpaxawlyme MPUHATYIO MeXaHWYecKylo Mofenb
cpeppl.

B HacToAlee BpemA 3T BONPOCHI B TOW MU NHOWN
CTEMEeHM YUyTeHbl B HOPMATMBHbIX [LOKYMEHTax u
006CY>K[al0TCA B HAYUHOW InTepaType 1 Ha MeXXayHa-
POAHbIX KOHbepeHLMAX.

OpnHako cpefy pakTopoB, NPeACTaBNAALWMX NOTEH-
LManbHyl0 yrpo3y Aerpagauuv CTPOUTENbHbIX 00b-
€KTOB, [10 HaCcTOALLEero BpeMeHn He paccmaTpurBanacb
npob6nema HEraTMBHONO MHOTFOLMK/IOBOIO BIUSAHUSA
MUKPOCENCMUYECKMX MPOLECCOB B BEPXHUX CIOAX
3eMHOW KOpbl Ha [ONITOBPEMEHHYI0 COCTaBAILLYIO
pecypca reoTeXHUYECKOW HaeXXHOCTUN 1 Fe03KONOru-
yeckol 6e30MacHOCTM He TONIbKO CTPOUTENbHbIX 00b-
€KTOB, HO 1 PaNlOHOB MaCCOBOW 3aCTPOMKN, MPOM3OH
1 Meranonncos.

OTO OODBACHAETCA TEM, YTO FPaBU- U BUOPOCENCMU-
yeckme npoLecchl UMEIT, Kak NpaBuio, LWMPOKOMOo-
NOCHBIN XapaKTep 1 TPYAHO NOAAAITCA METPOSIOrnYe-
cKoW BepudurKaumm. Kpome Toro, LEHTP NpUKIagHbIX
nccnenoBaHuii 3Tol npobnembl cMelleH B 0bnacTb
reodusrKy 1 reoTEKTOHVKY, FAe rpaBUMHaMUYecKme
npouecchbl 3aHNMaIOT BaXKHOE MeCTO B UCCNIeJOBaHUN
BEKOBOWV 3BOJIOLMMN FEONIOrNYECKNX Cpes.

WccnepoBaHna rpaBUCECMUYECKUX BO3MYLLEHUI

N UX BAVAHWA Ha CTPOUTeNbHble 06bEeKTbl HAXOAATCA
Ha CTblKe HOBEWLINX 1 Pa3BMBalOLMXCA HanpaBieHnin
BblCOKOpa3peLuatoLlein reodbusnkm 1 reoguHaMmnKkn.

OueBMAHO, UTO ANA OLUEHKM BAUAHUA 3TUX daKTo-
OB Ha pecypc HaAeXXHOCTN CTPOUTENIbHbIX OOBbEKTOB
Heob6xoAMMO pelleHre pada y3Kux npobnem, B TOM
yncne 3agau:

+ MEeTPOJIormyeckon BepudrkaLmm rpaBucericmmye-
CKUMX NMPOLEeccoB B TexHochepe, B TOM UMCTIe B OCHOBa-
HUAX TAMKENbIX COOPYXKEHWI;

* OLleHKM BIVAHUA MUKPOLIMKIINYECKNX BUbpoceiic-
MUYECKMX BO3AENCTBUNA Ha GU3MKO-MeXaHUYecKune n
reosKonornyeckme cBoMCTBa rpyHTOB OCHOBaHWS;

+ pacyeta u TpaHchopmaummn HAC B TOHKON CTPYK-
Type OCHOBAHWIA, B TOM Uncie Npu AOMNOSHUTENbHBIX
BMO6POCENCMNYECKMX BO3AENCTBUAX.

Tak, MI'CH 2.07-97 copep»KuT cnepytowne csefeHns
0 COCTOSHUM 3KONOTNYECKON CpeAbl B YepTe ropopa:

«oBbllWeHne MNOTHOCTM 3aCTPOMKK, POCT STax-
HOCTU 3[aHWUIA N YCNOXHEHME NHXKEHepHbIX MHOpa-
CTPYKTYpP, aKTMBM3aLMA UCMOSIb30BAHUA NMOA3EMHOro
NPOCTPaHCTBa NOCTOAHHO YBENMYMBAIOT Harpy3Km Ha
3KONOrmMyecKyto cpegy.

Harpy3kn Bo3pacTaloT € pa3BUTMEM TeXHOTFEeHHbIX
reosiorMyeckrx MpPoLIeCcCOB, TakUX Kak KapcToBble 1
cyd$o3roHHbIe NPOBanbl, ONOM3HW, MOATOMNEHNE Tep-
putopum, 06pasoBaHMe TEXHOFEHHbIX 1 APYTX Cabbix
rPYHTOB C MOBbILEHHON CKMMAEMOCTbio, 06pa3oBaHme
pasnunuHbIX prsnyecknx nonew (nona snubpaumm, 6nyx-
[AKOLWMX NEKTPUYECKNX TOKOB, TeMMepaTypbl)».

A Takxe cnegylowme npeanucaHuAa no obecneve-
HUIO HAEXKHOCTM OOBEKTOB CTPOUTENBCTBA:

«Mpu oLeHKe 3KoNormyeckom o6CTaHOBKM cregyeT
YyUMTbIBaTb BO3MOXXHOE U3MEHEHMe YPOBHA Nof3eM-
HbIX BOJ} Ha 3aCTpanBaemoi TeppuTopum (MOHMKeHNe
Npwv OTKauKe 1 3a CYeT JpeHarka, MoOATOMMNEeHME 3a CYeT
TpaHCNMpauum 1 BO3SMOXHbIX yTeYeK 113 BOJOHeCYLLNX
KOMMYHMKaLWIA), KOTOpoe MOXeT Bbi3BaTb Aedopma-
LM rPyHTOBOrO MaccrBa, onacHble Ana CyLiecTBylo-
LMX U CTPOALLUMXCA 3AAHUIA U COOPYKEHWI, UTO JOIK-
HO ObITb YUTEHO NPY MPOEKTMPOBAHUN. ..

B npoekTe cnepyet yyecTb BNAMAHUE YCTPOWCTBA
npoTBOPUABLTPALUNOHHBIX 3aBeC Ha W3MeHeHue
YPOBHSA 1 HanpaBneHUs ABVXEHUS MOA3EMHbIX BOA,
a Tak)ke Ha BO3MOXHble fepopmaLy coceHUX 3aa-
HUN N COOPYXKEHNN. ..

Ocoboe BHMMaHWe [OJMKHO OblTb 0b6palleHo
Ha MPOTHO3UPOBAHUE W3MEHEHUA VHXEeHEepPHO-
reosiornyecknx ycioBuin nof BAVAHWEM CTPOUTESb-
CTBa MNOA3EMHOrO COOPYXEHMA U Npexpae BCero
rMAPOreoNiornyeckux ycioBun (noabem YpPOBHS
NnoJ3eMHbIX BOJ BCNIeACTBUE GappaxkupyoLlero Bo3-
LEeiCTBUS COOPY>KEHUS, MPOPbIB HAMOPHbIX 1 6e3Ha-
NMOPHbIX BOJ, U3MEHEHME UX XUMUYECKOrO COCTaBa 1
arpeccuBHOCTA 1 Ap.).

Heob6xoanm Takxe NpoOrHo3 noeeAeHns 6nusnexa-
LUX CYLLEeCTBYIOWMX 3aHUIN 1 COOPYXKEHUI B CBA3M
C NOA3EMHbIM U 3arfy6/eHHbIM CTPOUTENBCTBOM
NPUHATME Mep MO OrpaHVNYeHU0 AOMOSHUTENIbHbIX
nedopmauniny.

CornacHo feicTBYyOLMM HOPMaM BETMYNHbI JOMOJ-
HUTENbHbIX AepopMaLnii AOMKHbI OLLEeHNBATbCA Crie-
ayowmm obpasom.

MpoeKkTHOE pelleHre 06beKTa HOBOFO CTPOUTESb-
CTBa WM PEKOHCTPYKUMM (B YaCTU KaK KOHCTPYKTUB-
HOrO pelleHus], Tak 1 NpeayCMOTPEHHOWN NMPOeKTOM
TEXHOJNIOTMM ero peanvsauuv) LOMKHO YLOBNETBO-
PATb CefyoLLeMY YCIIOBIUIO: CyMMA 00NOHUMEbHbIX
Odepopmayuli (0cadku, omHocumenbHol pasHuubl ocd-
00K UJIU KpeHa) COXpaHsaeMblx KOHCMpyKyuli o6sekma
DPeKOHCMPYKUUU u/unu coceOHux 30aHuli (coopyxeHuti)
He 00/KHA npesbiluame npedesibHO 0NYCMUMO20 3Hd-

YeHus:
i S;d = Sadu !
i=0
20 (as'/L).
i I;d < Iadu
i=0

IN

(as/L),,

roe S;d; AS'; AS' ; I' - cootBetcTBEHHO
BeSIMYMHA JOMNONHUTENbHOW OCafKK, OTHOCUTENbHOM
pPa3HOCTM OCafKW, KpeHa CoOXpaHAeMbIX KOHCTPYKLUI
006beKTa PEKOHCTPYKUUM U/VAN COCeOHUX 3AaHui
BCNeACTBME BO3AENCTBUA i-TOW rpynnbl $pakTopoB,
CBA3aHHbIX CO CTAaTMYECKNM Harpy»keHunem (pasrpys-
KOI) OCHOBAHMWA U C TeXHonoruveln BefeHus paboT;
n - Homep BO3AeNCTBUA.

BenuuvHa npepgenbHO [ONYCTUMOWN [OMONHU-

Puc. 6.
KOHTVHEHTanbHble
reofviHammnyeckmne
npoueccol

Puc. 7.
KOHTVHEHTanbHble

reonornyeckmne npoueccol.

JInHeaMeHTHbIe 30HbI
(no B.W. ¥nomosy)

nexkabpb/aHBapb Bb“:ﬂ“!kj;
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TeNIbHOW OCafKW, OTHOCMTENIbHOW Pa3HOCTM oOca-
[OK, KpeHa COXpaHAeMbIX KOHCTPYKUW/ ob6beKkTa
PEKOHCTPYKUMN 1/MNn coCefHUX 3JaHui (coopy»Ke-
Hnin) S,y (AS/ L).a; lagu onpeaenserca
COBMECTHbIM pacyeToM 34aHnA (COOPY>KeHWA) N OCHO-
BaHusA. B pacueTte B 0b6A3aTenibHOM nopsagke cnegyet
yumnTbiBaTb dakTnyeckoe fedopMUpoBaHHOE COCTOSA-
Hue 3JaHuA (CoopyXeHus), onpegenaemoe npu ero
obcnenoBaHun.

3Hauenna S,y ; (AS/ L) lugy cootser-
CTBYIOT TakUM JOMNONHUTENbHbIM AedopMauunam 3aa-
HUA (CoopyeHnA), peanm3aumna KOTOpbIX He nprBe-
[eT K JanbHenwemMy NoBpexAeHNI0 ero KOHCTPYKLUN,
B TOM uncne K 06pa3oBaHNIO M PACKPbITUIO TPELLVH.
OnAa 3p0aHnA, MELWMX LEHHYI0 B XYAOXeCTBEHHOM
OTHOLUEHUN HAPYKHYIO U/UNN BHYTPEHHIOI OTAENKY,
senunibl S5 (AS/L).qu; lagu ©onpenens-
I0TCA 13 YCJIOBMA HelONYLLEHUA ee NOBPeXAeH .

YumTbiBas, YTO GOMBLUMHCTBO MPOEKTHbIX OpraHu-
3aUuii B HacTosllee Bpems He BnajeloT meTodamu
COBMECTHOrO pacyeta OCHOBaHWM 1 3[4aHUN (coopy-
XKeHwul), fonycKaeTca B NepBOM NPUOGAMMKEHNN Ha3Ha-
uatb Benuumknl S 3 (AS/L),ui lagy Mo
Tabn. 1. TllonyuyeHHble pacyeToM BeNUYMHbI
S.us (AS/ L).qus ligu He AomxHbl npesbi-
LaTb 3HAYeHWI, NprBeeHHbIX B Tabn. 1.

Hapagy ¢ atum cornacHo FOCT 24846-81:

TasnuuA 1

«3mepeHnsa gedopmaumin ocHoBaHWN GpyHOaMeHTOB
CTPOALLMXCA 3AaHNIN Y COOPYKEHNI CieayeT NPoBOANTb
B TeUeHue BCero nepuopga CTpouTenbCTBa U B Nepurog,
3KCNJyaTaLumm Ao AOCTUMKEHMA YCNIOBHON CTabunmsauum
gedopmauuii, ycTaHaBIMBaeMOWN MPOEKTHOW WAW KC-
nayaTMpyoLen opraHn3aLumen 1 BKIYaemon B TeXHN-
yeckoe 3afjaHuie, a Takxe B Cllyyae NosABNeHNsA Heformny-
CTMMbIX TPELLMH, PACKPbITUA LUBOB, PE3KOro N3MEHeHsA
ycnoBuii paboTbl 30aHNA NN COOPYXKEHNA.

MpojomknTenbHOCTb Nepuvopa HabnogeHuin 3a
fedopmaumamm pernameHtupyetca 8 MICH 2.07-97:

«leope3nueckme HabnogeHVA 3a ocagkaMu 3haHnA
LenecoobpasHo npofonxaTtb B TeueHne 1 roga nocne
CAaum ero B 3KCMyaTauumio».

Kpome Toro, B Tom ke MI'CH 2.07-97 gaetca cnepyio-
Lee yKasaHve:

«Mpy NPOEKTNPOBaHNM HOBbIX U PEKOHCTPyupye-
MbIX 34aHUIA 1 COOPYKEHMUIN HEOOXOANMO YUUTbIBATb
BO3elicTBUe BUOpaLUii, Nnepefatowmnxca yepes rpyHT
OT MPOMBILIEHHbIX, TPAHCMOPTHbLIX WCTOYHWUKOB U
CTpouTeNbHbIX MalwwuH». O6bACHAETCA 3TO TeM, YTO
«BUOBpPaLMM MOTyT OKa3blBaTb HebnaronpuaTHoe BO3-
NeNcTBMe Ha Nlofeln, HaXoAALNXCA B 3JaHNAX, N3Me-
HATb B XYALUYI0O CTOPOHY XapaKTepUCTUKU TFPyHTOB
N NPUBOAWUTbL K AOMONIHUTENbHbIM OCaAKaM 3[aHuiA,
BAUATb Ha O6pa3oBaHMe TPelWMUH B CTPOMUTENIbHbIX
KOHCTPYKUMAX 3a CYeT MpeBbllleHVA npepena ux

MpepenbHO gonycTyMble AONOJIHUTENbHbIE fedopMaLy CYLLeCTBYIOLE 3aCTPOKA

MpenenbHoO fonycTMMble JOMONHUTENbHbIE Aedopmaunn

Karteropus
HanmeHoBaHMe, KOHCTPYKTUBHbIE 0COOEHHOCTU 3haHNA TEXHNYECKOTO MaKC/ManbHas OTHOCUTEeNbHaA
COCTOAHUA ocagka Pa3HOCTb OCafoK
S,y M (AS/L,,)

1. MNpon3BoACTBEHHbIE 1 FpaxAaHCKMe 34aHnA
C MOJIHbIM KapKacom | 5 0,0020 -

Il 3 0,0010 —
— XKene306eTOHHbIM 11l 2 0,0005
— CTasibHbIM | 6 0,0040 -

Il 4 0,0020 -

11l 3 0,0010
2. 34aHuNA 1 COOPY»KEHWSA, B KOHCTPYKLMAX KOTOPbIX III ; ggggg ggggg
He BO3HUKAIOT YCUANA OT HePaBHOMEPHbIX OCaoK ! !

1] 2 0,0010 0,0020
3. MHoroaTaxHble 6ecKapKacHble 3aaHuA
C HeCYLMMW CTEHaMU 13:

> | 4 0,0016 0,004

— KPYNHbIX NaHenen I 3 0,001 0 0,002

11l 2 0,0007 0,002
— KPYMHbIX 6/10KOB AN KUPANYHON KNagKu | 5 0,0020 0,004
6e3 apm1poBaHus Il 3 0,0015 0,002

1] 2 0,0010 0,002

| 6 0,0024 0,004
— TO »Ke, C apM1POBaHMEM, B TOM Ymncie I 4 0,0018 0.004
C YCTPOWICTBOM »KeJ/1e306eTOHHbIX MOACOB m 3 0'001 2 0'003
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NPOYHOCTN NPU COBMECTHOM AENCTBUMN CTAaTUYECKUX
N AVHAMUYECKMX HaMPsXKeHNIA».

Tam ke NpPUBOZATCA CBEAEHUA NO OLEHKe BO3aen-
cTBMA BUBpaunin:

«YpoBeHb BUOpaLMMN rPyHTa, Kak NpaBuio, yMeHb-
WaeTca NpU yaaneHunm OoT UCTOYHMKA, OHAKO Ha
OTAENIbHbIX YyyacTKax ypoBeHb BMOpaLUM MOXeT ”
BO3pacTatb. [py cTpouTenbCTBe M PEKOHCTPYKLUUK
3[aHNI B HEMOCPEACTBEHHON 6IM30CTM OT TOHHeNeNn
MEeTPONoNNTEHOB LienecoobpasHo npegycmaTprBaTth
pasnnuyHble MeponpuATUA, CHUXKaloLWMUe YpOBeHb
KonebaHUn B NCTOYHKKE (B TOHHEsE), B MPOBOASALLEN
cpepe (B rpyHTe), B 3aaHNM — BUbpomsonaumsa, 3almT-
Hble 30Hbl OTUYXAeHWA ANA aBTOAopor. B cnyuasx
NPOKNagKM HOBOW MarnucTpanu nog, Hag Uin psgom
C CYLLeCTBYIOLWMMMN CTPOEHNAMU HeOOXOAMMO NPOBO-
OWTb cneymnanbHble nccnefoBaHnA Ana oueHKn byay-
Lero ypoBHa KonebaHuin 1 pa3paboTku npu Heobxo-
OVMOCTU 3aLNTHBIX MEPOMNPUATUN.

Kpome TOro, peinctByiolie HOPMbl YKa3biBa-
10T Ha Heo6XOAVMMOCTb MPOBEAEHUA MEPOMNPUATUAN
No COXPaHEHWI0 CBOWCTB FPYHTOB OCHOBaHW. Tak,
cornacHo CHwuIT 2.02.01-83*: «K meponpuaTnam, npe-
[LOXPaHALMM FPYHTbl OCHOBaHMA OT yXYALIEHUA UX
CTPOUTENbHBIX CBOMCTB, OTHOCATCA:

B) OrpaHMyeHne NCTOYHNKOB BHELLIHVX BO3AENCTBIIN
(Hanpumep, BUGpaLui);

r) NpeaoxpaHnTesNibHble MeponpPUATUA, OCYLLEeCTBNA-
eMble B npoLecce CTPOUTENbCTBA COOPYKeHUIA (coxpa-
HeHWe MPUPOAHON CTPYKTYPbI 1 BIAXXHOCTU FPYHTOB,
cobnofieHNe TEXHONOMN YCTPONCTBA OCHOBAHWIA, GyH-
[aMEeHTOB, MOA3EMHbIX N Hafi3eMHbIX KOHCTPYKLWI, He
JonycKatoLeln N3MeHeHNA NPUHATON B NPOEKTe CXeMbl
N CKOPOCTY Nepefayn Harpyskmn Ha OCHOBaHMe, B OCO-
6EHHOCTM NPY HAaNMYMKN B OCHOBAHUM MEAJIEHHO KOH-
CONMANPYIOLLNXCA FPYHTOB U T.M.)».

B MICH 2.07-97 ecTb Takxe crieyuanbHble Tpebo-
BaHWA, NpeabaABnAeMble K pe3yfibTaTaM UHKEeHEPHbIX
V3bICKaHWUN:

«Pe3ynbTaTbl MHMXEHEPHbIX W3bICKaHWUI [OMKHbI
coflepaTb [jaHHble, HeOOXOAMMbIE ANl OLEHKU BNU-
AHNA CTPOUTENbCTBA Ha COCEHME COOPYXEHUA U
OKpY>KaloLLyto cpefly».

CornacHo  CHwull  11-02-96:  «MHXeHepHO-
reofiormyeckre M3blCKaHua AONXKHbl obecrneuymBaTtb
KOMIMJIEKCHOE M3YUYEeHME VHXEHEPHO-Treonormyeckmnx
YyCNOBUIA palioHa (NiowwajKy, yyacTka, Tpaccbl) Npo-
eKTMpPYemMOro CTPOUTENbCTBA, BKJOYaAa cocCTaBle-
HMe MPOrHO3a BO3MOMHbIX U3MEHEHUI MHXEeHepHO-
reonormyecknx ycnosuin B cpepe B3anMopencTBuA
NPOeKTUPYEMbIX OOBEKTOB C reONIOrMYeckon cpenom
C Uenbto MonyyeHnss HeOOXOAUMBIX U [OCTATOYHbIX
MaTepranos AnA NPOeKTUPOBAHNA, CTPOUTENbCTBA 1
3KCMNyaTaumm 06 beKTOBY.

Kpome Toro, CHul 11-02-96 pernameHTnpyeT coCcTaB
3TUX U3bICKaHWIA:

«B cocTaB MHXeHepHO-reonornyecknx N3blCKaHWUin
BXOAAT B TOM uncne:

ceicMnyeckoe MUKPOpPanNoHNPOBaHNE;

COCTaBJ/iIeHNEe MNPOrHo3a W3MeHEeHWUW WHXEeHEepHOo-
reonormyecKnx ycnoBum;

OLEeHKa OMacHOCTM W pUCKa OT reonormyeckmx u
VNHXXEeHEePHO-TeosIormyeckmnx NpoLeccoBy.

Kak nokasanu nccnegosanua HANSM MICY, nommumo
TpeboBaHwuiA, n3noxeHHbIx B CHul 1.02.07-87, npwu
NPOEKTUPOBaHUN BbICOTHbIX 34aHUIA CrefdyeT npose-
CTV JOMOJSTHUTENbHbIE PAabOThI B LiENsAX:

+ MOJIyYeHMA TOHKOW CTPYKTYypbl AeTanbHOro
reonoro-nMToNorM4yecKoro paspesa, C ykasaHvmem asu-
MYTOB 1 YrNIOB NafieHNA NNacToB OCHOBAHUA, a TaKxe
penbeda NOBEPXHOCTU KanWAPHON Kambl;

+ BbleNeHNA YYaCTKOB BO3MOXKHOrO pasBMTUA
Heb6naronpuATHLIX FeoNOrMYecKux npoLeccos, oby-
CNOBMIEHHbIX MeTeOopPOosIorMyeckumm, rMaPOreono-
rMYeCKMMM U TeXHOTeHHbIMK daKTopamuy, a TakxKe
MUKPOCENCMUYECKUMUN BO3AENCTBUAMU;

* 3yYeHVA COBPEMEHHOWN 3BOMIOLMM MPOLOMbHBIX U
norepeyHbix npodwuneli Teppac, Nomm, pycen pek 1 cTpo-
€HUA MOVIMEHHOTO 1 PYCNOBOrO antoBuA AN1A BblABIEHUA
Heb1aronpPUATHBIX reoNorMYeCKX NPOLECCoB;

+ onpepesieHMA XapakTepa 3asieraHnA OCHOBHbIX
MapKupyioLwmx 6msnexaLiyx K noBepxHoOCT/ reono-
rMyeckmx ropu3oHTOB;

* MUKPOCENCMNYECKOro parioHNPOBaHNA Teppu-
TOpWW, BK/IOYAA pPe30HAHCHO-aKyCTM4yeckoe npo-
dunmpoBaHme ¢ cocTaBneHMemM feTanbHOro cnekTpa
COOCTBEHHbIX CENCMOAKYCTUYECKMX pPe30HaHCoB
OCHOBaHMA B Amana3oHe yvacTtot ot 0,01 go 100 Iu,
B €CTeCTBEHHbIX YCNOBMAX N C YYETOM BO3MOMHbIX
VN3MEHEHN TPYHTOBbIX YC/IOBU B MepUOA CTPOu-
TenbCTBa U 3KCMyaTauum o6bekTa; BblAeneHna Luenu-
KOBbIX 6110KOB nopog. M
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AHTUKOPPO3MOHHASA
3ALLUTA

KEJ E305ETOHHbIXvKOHCTPVKU,I/II7I
BbICOTHbIX 34AHUN

88

OKoHuYaHue.
Hauano cm. B N2 3.
C.98-103; N2 4-5.

C.92-101

NEPBUYHAA 3ALLUTA

OCHOBHble Mepbl MEPBUYHON 3aLUNTbl OT KOPPO3nKn
GETOHHBIX U KeNle306eTOHHbIX KOHCTPYKLMIA 6binn
yrnomsHyTbl paHee. OCTaHOBUMCA Ha 3TOM BOMpoce
nogpo6bHee.

PacueTHO-KOHCTPYKTMBHbIE Tpe6oBaHUA

Mpy BO34ECTBUN arpecCcuBHbIX Cpef pacueT xene-
300eTOHHbIX KOHCTPYKLMI ClieayeT BbINOMHATb Npeu-
MyLLEeCTBEHHO MO BTOPOW 1 MNepBON rpynne npegenb-
HbIX COCTOAIHWI C YYeTOM TpebOoBaHMI TPELLMHOCTON-
KOCTW 1 NpefenbHO JOMYCTUMON LMPUHBI PaCKpPbITUSA
TPELLMH, KOTOPbIe 3aBUCAT OT CTEMeHU arpeccMBHOMO

BblchM nekab6bpb/AaHBapb

BO3JENCTBMA Cpefbl N Kacca NPUMEHseMoln apma-
TYpPHOW CTanu.

TonwmHa 3awmTHOro cnos 6eToHa COOTBETCTBYET
HalMEeHbLUEMY PACCTOAHUIO OT MOBEPXHOCTU KOH-
CTPYKUUM OO MOBEPXHOCTM OGAVXKaMLWero CTepKHs.
TonwyrHa 3alWnTHOrO C/1osi AOMKHa OblTb He MeHee
ykasaHHow B CHul1 52-01-2003 1 He MeHee npuBeneH-
HoW B Tabn. 15 un 16.

PacueTHO-KOHCTPYKTMBHblE TPE6OBAHUSA K »Kene3o-
6GETOHHbIM KOHCTPYKLMAM — K KaTeropuv TpeLmHo-
CTOMKOCTY, LIMPUHE PaCKPbITUA TPELLWH, TOSNLWMHE
3aLUTHOrO /105 Y MPOHMLLaeMoCTn 6eToHa nprBee-
Hbl B Tabn. 15 1 16.

Tasnuua 15.

PACYETHO-KOHCTPYKTUBHbIE TPEBOBAHUA K MKEJIE3OBETOHHbIM KOHCTPYKLUUAM,

Tekct BAMMEHTWUHA CTENAHOBA, a-p TexH. Hayk, npod., HUKOJTAM PO3EHTADb,
A-p TexH. Hayk, TANNTMHA YEXHUW, kanp. TexH. Hayk, HUNXB num. A.A. TBo3pesa

3KCNNAYATUPYIOLLUMCA NPU BO3AEACTBUN FTA300BPA3HbIX U TBEPObIX ATPECCUBHbIX CPE[,

Knaccobl
apmaTypHom
cTanu

=
=
©
[
9}
=
o
I
G
>
-
©
=
G
©
©
=
=
>
Q
=

Kateropusa Tpe6oBaHUii K TPELYMHOCTONKOCTN 1 NpeaenbHO
[OMyCTUMAasA LWMPYHA HEMPOLOIKUTENIbHOTO
1 NPOJOSIKUTENBHOIO PACKPbITUA TPELLUMH, (MM)*

MuHVManbHaA TOJLWMHA 3aLLUTHOTO CoA GETOHA****, MM
(Hag yepToM), U MapKa 6eTOHa Mo BOJOHEMPOHNLLAEMOCTM

(nop yepTon)

B cnabo- B CpefHe- B CUJIbHO- B cnabo- B CpefiHe- B CUJIbHO-
arpeccuBHoOmn arpeccnuBHoOmn arpeccuBHOM arpeccuBHOM arpeccnBHONn arpeccuBHOM
cpene cpege cpene cpene cpege cpene
A240%*
A300%**
%%
Al:"é(())o Y 3 3rxx 3rwx 20 20 25
Bp—I(;K*)‘ 0,25 (0,20) 0,20 (0,15) 0,15(0,10) W4 W6 w8
| AAZ‘(‘J(())B 3 3 2 20 20 25
AT600K 0,25 (0,20) 0,15 (0,10) 0,15(0,10) W4 W6 w8
A400C,* 0 zs?o 20) 0 15?0 10) 0 15(20 10) vzv(zl \/2V06 vzvis
AsooCrl ! ! ! ! ! !
A500C **
B500C**
AT800K, 3 2 1 25 20 25
AT1000K 0,15(0,10) 0,10 - W4 W6 w8
Il 2 2 1 25 25 25
B-1l, Bp-II 0,10 0,05 - W6 w8 w8
K7, K19
A800
A1000
AT800 2 1 He ponyckaetca 25 25 25
AT1000 0,10 K MPYIMEHEHUI0 Wé w8 W8
11l
B-Il, Bp-II
K7, K19 — npun 2 1 1
AnameTtpe 0,05 25 25 25
NPOBONOK W8 w8 W8
meHee 3,5 mm
Hemetannu-
Heckan LLinpuHa packpbITUA TPELYUH U3 YCIOBUIN KOPPO3MK 25 25 5
apmaTtypa P packp pew 4 PP W6 wé W6
\% He HopmupyeTca
ACn
ABIN

* Had yepmou — kamezopus mpe6osaruli K mpewuHocmoulikocmu; nod Yepmodl — 00NYCMUMAas WupuHd HenpoooIKUMeTbHO20 U nNpo-

00/1KUMesiIbHO20 (8 CKOOKAX) packpblmusa mpewuH.
** [1na npumeHeHUA 8 KOHCMPYKUyUAX 6e3 npedsapumesioHO20 HaNPAXeHUS.
*** [lonyckaemcsa K npumMeHeHUIo, ecsiu 8bldepxusaem ucnelMaHusa Ha cMoUKoCmes NPOMU8 KOPPO3UOHHO20 pacmpecKu8aHus
no FOCT 10884 8 meyeHue He meHee 40 4yacos.

**¥%* ToNWUHA 3aWUMHO20 €104 0/19 COOPHbIX XKese306eMOHHbIX KOHCMPYKYUU. ] MOHONIUMHbIX KOHCMPYKYUU MOAUWUHY 3aWUmHO20
c104 ciedyem ygesuqusame Ha 5 MM.
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Tasnuua 16.
TPEBOBAHUA K XXEJIE3OBETOHHbIM KOHCTPYKLMAM NMPU BO3AEACTBUN ATPECCUBHDbIX YXUOKUX CPE],

5 KaTerE%‘%ﬂeTﬂZiigga;g'nﬁ ETTMPS;MLUHS;L?&KOCTM MwuHManbHasA ToNWKMHa 3aWmTHOro cfiod 6eToH
o Y MM (Haj YepToii), n MapKa 6eToHa
= HENPOAOKNTENIbHOIO Y MPOAONIKUTENBHOTO .
2 o Nno BOAOHENPOHNLLAeMOCTH nof yepTon)
© pPacKpbITUA TPELH, (MM)
s Knaccbl
= apmaTypHoii
© cTanu
c B c/abo- B cpefHe- B CU/IbHO- B c/abo- B CcpefHe- B CUJIbHO-
§ arpeccmBHom arpeccmBHoOm arpeccmBHoOM arpeccuBHoOm arpeccmBHoOm arpeccmBHoOm
cpefe cpepe cpepe cpefe cpepe cpepe
A240%*
%%
ﬁzgg** 3 3rxx 3xxx 20 20 25
. 0,20(0,15) 0,15(0,10) 0,10(0,05) W4 Wé Wé
ASOO(rK)
A540
A600
| AT600K
Bp-1**
*¥
AASLE)(())OCCI'(ITM) o 3 3rxx 3rxx 20 20 30
(Tm)
AS00C, +* 0,20(0,15) 0,15(0,10) 0,10(0,05) W4 Wé Wé
B500C**
AT800K, 3 2 2 20 30 30
AT1000K 0,15(0,10) 0,10 0,05 Wé Wé W8
Il 2 2 1 20 30 30
B-II, Bp-ll 0,10 0,05 - Weé W8 W8
K7, K19
A800
A1000
AT800 2 1 He ponyckaetca 25 30 -
AT1000 0,10 K NPYMEHEHNI0 wé w8
il B-II, Bp-ll
K7, K19 - npn
anametpe 2 He ponyckaeTca Kk 1 30 - -
NPOBOJIOK MeHee 0,05 NPYIMEHeHNo W8
3,5Mm
HemeTannu-
yeckasa LLinprHa packpbITnA TpewwuH 20 30 30
Y apmaTypa 13 yCNOBUIN KOPPO3nMN W6 w8 w8
ACN He HopMmupyeTca
ABMN

*Hao yuepmoli — kamezopusa mpebosaHuli K mpewjuHocmoukocmu; noo YepmoU — 00NyCMUMas WupuHa HenpoooKUMesIbHO20
U npo0oJIXKUMesIbHO20 (8 CKOBKAX) packpblmus mpeujuH.
** [1nA npuMeHeHUA 8 KOHCMPYKUUsax 6e3 npedsapumesibHO20 HaNPAXeHUs.
*** J[lonyckaemcs K npUMeHeHU!o, ec/iu 8bloepxugaem ucnblmaHusA Ha cMoUKoCms NPOMuU8 KOppPO3UOHHO20 pacmpecKusaHus
no FOCT 10884 8 meyeHue He meHee 40 4yacos.

**** TONWUHA 3aWUMHO20 €104 0719 COOPHbIX Xes1e306eMOHHbIX KOHCMPYKYUU. a8 MOHOMUMHbIX KOHCMPYKYUU MOIWUHY 3aWUmHO20

/104 ciedyem ygesauqusame Ha 5 MM.

***%* Mapku 6emoHa no 8000HeNPOHUUAeMoCmu OdHbl U3 YC/I08UA HAIUYUA U3OAAYUOHHbIX nokpeimud. [Tpu omcymcmauu nokpsimut
Mapku 6emoHa no 8000HeNPOHUYAaeMocmu 00/IXKHbl 6bIMb yeenuyeHbl U Ha3Ha4amca 8 Kaxx00M KOHKpemHOM cJiy4dae 8 3asucumocmu

om 8uda KoHcmpyKkyul u ycnosuti 8o30elicmaus cpeosl.

Mpumeyanue. Mpu 803MOXHOU huTbMPAYUU Yepe3 MpeusuHsl Xudkue cpedbl OUeHUBAMCA KaK cpedHe- U CUbHOAzpeccusHbie N0 OMHO-
WeHuto K cmansHolU apmamype. 3auuma om Koppo3uu xene306emoHHbIX KOHCMPYKUYUL ocyujecmeansemcs UckatoyeHuemM gpuabmpauyuu

COB8MeCmMHbIM NpUMeHeHUeM Memo0o08 hepsuy4yHoOU U 8mopuyHol 3awumel.
lpoHuyaemocme 6emoHa oyeHugaemcsa mapkamu no sodoHenpoHuyaemocmu om W6 do W20. Jna koHcmpykyuli, noogepearoujuxcsa
8030eliCmBUI0 8/IAXKHbIX 2a308bIX Cped, MAKCUMAsIbHO 00NycMuUMas 8esuduHa KodggpuyueHma ouggy3suu yenekuciozo 2asa 8 6emote
npugedeHa 8 mab. 17.

BblchM nekab6bpb/AaHBapb

20

TasnuuA 17.

MAKCUMAJIbHO AOMNYCTUMAA BEJTMMNHA KOSOOULMEHTA ANODY3NN YTNIEKUCNIOINO rA3A
B BETOHE MPU PA3JINMHON TONLMHE 3ALLUTHOIO C10A

KOHLI,eHTpaLlI/IH yrnekucsioro

TonwmHa 3awWwmTHOro Cnos,

MaKcrmanbHO fonycTumas BenimumHa koadouuymenta guddysum D-10%, cm?/c,
YFNIEKNCIOro rasa B 6eToHe »ene306eTOHHbIX KOHCTPYKLIMIA CO CPOKOM

rasa B BO3myxe, Mr/m? MM SKenayaratum
20 net 50 net 100 net

10 1,14 0,45 0,23

o 600 15 2,57 1,03 0,51

20 4,57 1,83 0,91

10 0,26 0,10 0,05

Ot 600 go 6000 15 0,46 0,18 0,09
20 0,71 0,28 0,14

MpumeyaHue. Juggy3uoHHas npoHUyaemocme
6emoHa 051 yaiekuca020 2azd onpedensemcs no
FOCT P 52804.

TonwmHa 3aWMTHOTrO CoA MOMOK COOPHBIX Xene-
300eTOHHbIX PEOPUCTBIX MAWT 1 CTEHOBbIX MaHenen B
arpeccuBHbIX, ra3006pasHbIX U TBEPAbIX CpefaXx AOSK-
Ha 6bITb He MeHee 15 MM, @ y TOPLIOB MOMepPeYHbIX 1
NPOAOSIbHbIX CTEPXKHEN — He MeHee 10 MM. B Hapy»KHbIX
CTEHOBbIX MaHenAx 3aknagHble AeTanu He [OMKHbl
HaxoAMTbCA B 30HE KOHAEHCauUn BOAAHOrO napa, Yto
0COBEHHO CyLIEeCTBEHHO AJ1A BEPXHVX STaxKel 3[aHNIA.

[na obecneyeHna NPOEKTHON TONLLMHbI 3aLUTHOFO
cnoAa cnepyeT npefycmaTpmBaTh GUKcaTopbl apMaTy-
pbl M3 MaTeprnanos, KOPPO3NOHHOCTOMKNX B LLENOY-
Hol cpepe 6eToHa (MONN3TWNEH, MNOTHBIN LEMEHTHO-
necyaHblll pacTBOP 1 Apyrue Matepuarbl).

B Hecywmx KOHCTPYKLMAX NPY BO3AENCTBMN arpec-
CUBHbIX Cpef AOMyCKaeTCA MPUMEHATb KOHCTPYKLU-
OHHble nerkne 6eToHbl NPV COOTBETCTBUM UX TAXeE-
nbiM 6eToHaM MO MoKasaTenAM MPOHULAEMOCTN 1
3alMTHOMY AENCTBUIO Ha CTasibHYIO apmaTypy.

[nAa KOHCTPYKUWI, SKCMAyaTUPYIOWMXCA NPU BO3-
[AEeCTBUN arpeccrBHbIX Cpef, [OMycKaeTca npume-
HATb apMaTypHyto cTanb Knaccos B-1 n BP-1 gname-
TpamMu He MeHee 4 MM B KOHCTpyKUmAX |ll KaTeropumn
TPELWMHOCTONKOCTU. B apmaTypHbiXx KaHaTax npef-
BApUTENIbHO HAaMpPsKEHHbIX KOHCTPYKLMI AnameTtp
NPOBOJIOK [JOSIKEH ObITb HE MeHee 2,5 MM B HapyKHbIX
1 2,0 MM BO BHYTPEHHUX CNOAX KaHaTOB.

CBapHble CTbIKM apMaTypHbIX CTEpPXKHeN »Keneso-
6GETOHHbBIX KOHCTPYKUWI, NofBepraiolmecs Bo3gen-
CTBMIO arpeccrBHbIX Cpef, AOMKHbl pacrnonaraTb-
cA «Bpasbexky». nowaab nornepeyHoro ceyeHus
CTep’KHel, CTbIKyeMbIX B OJHOM CEYEHUW, He [OSKHa
npesblwatb 25% nnowaan obuwero ceveHus. Mpwu
HEeBO3MOXXHOCTV PACMOIOKEHNA CTbIKOB «Bpa3bex-
Ky» (B KapKkacax OypOBbIX CBail U CTEH B FPYHTE CTbIKW
pacnonaralTca B OGHOM YPOBHE) Npu pacyeTe cnepy-
€T BBOAMTb MOHMXaOLWMIA KO3PPULIMEHT.

TexHonornyeckme Tpe6oBaHns

Ana obecneyeHns KOPPO3MOHHOW CTONKOCTYU
6GETOHHbBIX 1 Kene306eTOHHbIX KOHCTPYKLMIA BbICOT-
HbIX 3[aHU HeobXo[MMO NPV MPOEKTUPOBAHWM

6eToHa npepycmaTpuBaTb MNPUMEHEHWE LeMeHTOB
no FOCT 10178-85, TOCT 22266-94, NOCT 30515-97,
[OCT 31108-03. CnegyeT npyMeHATb Ao6aBKK, NOBbI-
LIaloLiMe KOPPO3NOHHYI0 CTONKOCTbL 6eToHa. Bopa ana
3aTBopeHnA OeTOHHbIX CMecell 1 yxopa 3a 6eToHoM
LOMXKHa otBevaTb TpeboBaHmam FOCT 23732-79 - He
copepxaTb BpefHbIX npumecei. TeXHONOrn4yecknmm
npvemamu — noadopom coctaBa 6eToHa, yCI10BUiA Npw-
roTOBJSIEHUA, NePEBO3KMU, YKNaAKM B opMbl (onanyoKy),
YNJIOTHEHNA 1 YXOAa 3a TBepAetowmmM 6eTOHOM Heo6-
xoAanmMo obecneymBaTtb yBenMUYeHWe ero BOAOHeNpo-
HMLLAeMOCTH ;O MapKM He HUXe 3aaHHON MPOEKTOM.

Tun uemeHTa cneflyeT Ha3HayaTb B 3aBMCUMOCTU OT
ycnoBuin skcnnyatauum 6etoHa (tabn. 18).

TasnuuA 18.

YCJIOBUA SKCMNYATALIMN BETOHA U PEKOMEHAYEMBbI TUN

LLEMEHTA NO IrOCT 31108
Ne
e YcnosuA akcnnyataymm Tun uemeHTa
1 Cyxan HearpeccuBHas cpefia LIEM I, LLEM 11, LIEM 111
2 ArpeccuBHble ra3oBble cpefbl LIEM I, LLEM 11l
3 OTKpblTasa Bofda 1 Nof3emMHble BOAbI LIEM I, LLEM 1I, LIEM I, LIEM IV
4 Hapy»HbIn BO3AyX LIEM I, LIEM II
1 oTpuLaTenbHble TemnepaTypbl
5 PactBopbl conen LEM |
1 oTpuLaTesbHble TemnepaTypbl
lpumeyaHue:

LIEM | - nopmnaHoyemeHm;

LEM Il - nopmaaHOyemeHm ¢ MUHepaabHbIMu
dobaskamu;

LIEM Ill - wnakonopmaaHouemeHm;

LEM IV — nyyyosaHossiti yemeHm.

[lnA oTAenbHbIX Cpef PeKOMeHAYIoTCA chepylolme
LieMeHTbI:

- B UNCTON BOJE, BbI3bIBAIOLLEN KOPPO3NIO NEPBOro
BMAa (BblllenaymsaHve) — nopTiaHALeMEHT, cynbda-
TOCTOWKME LeMeHTbl, MyLLOoNaHoBbIi MopTHaHALe-
MEHT 1 LNAaKOMOPTNaHALEMEHT.

Mpw NpeabABNEHUN NOBbIWEHHbBIX TPEOOBAHMIA MO
MOPO30CTONKOCTK, @ TaKkKe B 6ETOHAaX KOHCTPYKLMNA,

nexkabpb/aHBapb
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nofBepraloLmxca nepuoanyeckomy BO3LeNCTBUIO
BOAbI 1 BbICYLUMBAHMIO, MYLILOSIAHOBbLIN NOPTAaHALe-
MEHT NPYMEHATb He AoMyCKaeTcs;

- B cynbdaTHbIX cpefiax, B 3aBUCMMOCTM OT CTEMNEeHN
MX arpeccuBHOCTY — NOPTNAHALEMEHTbI, MOPTIaHALe-
MEHTbl C HOPMMUPOBAHHBIM MUHEPANTOrMYeCKMM COCTa-
BOM, CyNbpaTOCTONKME LeMeHTbI, BKOYaA nyLLona-
HOBble 1 LWMaKonopTiaHALeMeHT. Mpynnbl LemeHToB
no cynb$aToCTONKOCTY NprBefeHbl B Tabn. 19;

— B arpeccuBHbIX ra3oBbIX cpefax — MOopTnaHaue-
MEHTbI 1 LuakonopTnaHAalemeHTbl. He ponyckaetca
NPUMEHATb NYLL0STAHOBbIE LIEMEHTb;

- OnA 6eToHa KOHCTPYKUMIA, NOLBeprarwLmxcs
neprioANYECcKOMY 3aMOPaXKMBAHMIO U OTTaUBaHUIO —
nopTnaHALeMEHT;

— NS N3roTOB/EeHMA 6ETOHOB, SKCMYaTHPYIOLNXCA
npv 04HOBPEMEHHOM BO3AENCTBUY PAacTBOPOB COnel
N OTprLaTenbHbIX TEMMNepPaTyp — NOPTAAHALEMEHTbI
6e3 MUHepanbHbIX JOOABOK.

CnepyeT yuuTbiBaTb, YTO MPW UCMONb30BaHWM
LIEMEHTOB C BbICOKUM COAEp>KaHUeM Tpexkanblye-
BOro antoMuHarta (6bonee 8%), wenoyei (6onee 0,8%)
N MUHepanbHbIXx o6aBok (6onee 10%) Mopo30CTONn-
KOCTb 6eTOHa MOXEeT MOHMXATbCA. [N NoBbileHUs
MOPO30CTONKOCTU TPebyeTcA NPUMEHEHNE KOMMIEK-
Cca NNacTUGUUUPYIOWKX U BO3QYXOBOBJIEKAKOLMX
(MMKporazoobpasyioLrx) [o6aBoK;

— NPV HANVYMK B 3aM0JTHUTENE PEAKLMOHHOCNOCO6-
HOrO AMOKCMAA KPEMHUs cneflyeT NMPUMeHATb MopT-
NaHALEMEHTbl C COfepKaHMeM Lienoyeln He Gonee
0,6% Macchl, WnakonopTiaHALeMeHTbl, MyLLonaHo-
Bble LeMEHTbl (NocneaHre PeKOMeHAyeTcsA npume-
HATb NPW YCIOBUN, eC/i 6ETOH MOCTOAHHO HAXOAUTCS
B BOAHOW cpepe);

— L|eMeHTbl Ha OCHOBE TOHKOMOJIOTOrO MOPTNAHA-
uemeHTa (BHB, TML n ap.) ponyckaeTca NpMMeHATb B
arpeccuBHbIX Cpefax Npy HasIMumm SKCNepuMeHTasb-
HOro 060CHOBaHNA.

Tasnuua 19.
rPYMMbl LLEMEHTOB MO CY/Ib®ATOCTOMKOCTU

prrlrla LemMeHTa XapaKTEpI/ICTI/IKa LuemMmeHTa

|. HecynbdatocTtoiikue

MopTtnanauemenTbl no MOCT 10178-85,
He BxopALwwme B rpynny |l

Mpwn M3roToBNeHNN GETOHHBIX N Kene300eTOHHbIX
KOHCTPYKLUUN, NpeAHa3HauYeHHbIX ANA dKCnayaTauum
B arpeccMBHbIX cpefax, 3anonHUTeNn OOMIXHbl OTBe-
yaTb Tpeb6oBaHusm OCT 8267-93, TOCT 8269-97,
[OCT 8736-93, TOCT 9757-90. OHU He JONXHbl COaep-
aTb BPeAHbIX Npumecen, NoABepKeHHbIX pacnagy
Un yBenuyeHuio obbema B LeslouHol cpefle 6eToHa,
a Tak»Ke BbI3bIBaOLLMX KOPPO3MIO CTanbHOWM apmaTypbl.

He ponyckaeTtca npumeHeHne AONOMUTOB U JOMO-
MUTU3NPOBAHHbIX W3BECTHAKOB 6€3 cneumanbHom
NPOBEpPKM NX CTONKOCTM B LLIESIOYHOW cpefe 6eToHa.

[nA KOHCTPYKLMOHHbIX nerkux 6eToHoB cnepyeT
npegycmatpusatb 3anonHutenm no FOCT 9757-90.

Kak npaBuio, cnefyeTt npuMeHaTb WebeHb 13 n3Bep-
»KEHHbIX FOPHbIX NOPOA MapKy He Huke 800, rpaBuii
webeHb N3 HEro Mapkmn He HuXe [p12, oTBevatowme
TpeboBaHMAM CTaHLAPTOB.

B 6eToHe KOHCTPYKUWIA, NpefHa3HauyeHHbIX AnA
3KCMnyaTaumMm B razoobpasHbix, TBEPAbIX U »KULKUX
cnaboarpeccuBHbIX cpefiax, AonycKaeTca NpUMeHATb
OAHOPOZAHbBIN WebeHb, He copepKalynin cnabbix Npo-
CNnoeK M3 0CaflouHbIX Mopopj, eCcin ero BOAOoMNorno-
LeHne He npeBbiwaeT 2%, a MapKa No NPOYHOCTU He
HUxe 600. He gonyckaetca npumeHeHune B 6eToHe
WwebHA M3 0CafOYHbIX MOPOA ANA CpeaHe- U CUMb-
HOArpeccmBHbIX KUCAbIX cped. [Ona KOHCTPyKUuMN,
noABepraoWmnxca ofgHOBPEMEHHOMY BO3[eNCTBUIO
pacTBOPOB COMEN N 3HAKONepeMeHHbIX Temnepartyp,
peKomeHayeTca NPUMEHATb WebeHb U3 U3BEPXKEH-
HbIX MOPOA,.

3anonHutenn gnAa 6eToHoOB, K KOTOPbIM NpeabAB-
nAawTcA TpeboBaHMA N0 MOPO30CTONKOCTHU, AOSMKHbI
MMeTb MapKy MO MOPO30CTOMKOCTU HEe HUXKe, Yem y
6eToHa.

B kKauecTBe Menkoro 3anonHuTens ana 6eToHa peko-
MeHAyeTCA KBapLeBbI (OTMyuMBaeMbiX 4acTul, He
6onee 1% no macce no NOCT 26633-91), a Takxe
NMOPUCTBIA Necok, oTBevalowmin TpebosaHuam MOCT

Ha3HaueHune yemeHTa

[lnAa MOHONUTHOTO 1 C60PHOrO
CTPOWTENbCTBA B OTCYTCTBYE
cynboaTtHbIX cpeq

MopTtnanauemeHTbl no MOCT 10178-85
Il. YmepeHHo C copepxaHuem B knnHkepe C.S He 6onee

[1ns MoHOAMTHOIO 1 C6OPHOIO
CTPOUTENBCTBA MPY HANNYMUM
cynbbaTHbIX Cpea [0 cpeaHen

cynbdaTocTonkue 65%, C,A He 6onee 7%, C,A + C,AF He 6onee .
3 3 4 CTENEeHW arpeccrBHOIO BO3AENCTBUA
22% v WwnakonopTnaHaLemMeHT
Ha 6eToH
[lnA MOHONUTHOIO CTPOUTENbLCTBA NPU
o CynbdatocTonkme uemeHTbl no NOCT Hanuumn cynbdaTHbIX Cpen cpeaHen
Ill. CynbdaTocTorikmne yno¢ 4 4 ¢ PEA CPeR
22266-94 M CUNbHOW CTEMEeHN arpeccnBHOro

BO3[ENCTBMA Ha 6ETOH

BblchM nekab6bpb/AaHBapb

9757-90. [Ina 6eTOHa BbICOKOW MOPO30CTONKOCTM
cnepyeT NPUMEHATb NeCcoK, He UmelLnin KapboHaT-
HbIX BK/IIOYEHUN C MOHUMXEHHOW MOPO30CTONKOCTbIO.
Hannume Takmx BKKOYEHUN onpepenAeTcA WCnbiTa-
HUAMM 6eTOHa Ha MOPO30CTOMKOCTb U NPOABAAETCA B
BVAE MUKPOOTCTPESIOB Ha NMOBEPXHOCTU 6eToHa.

[na noBbllWEHNA KOPPO3UOHHOM CTOMKOCTU 1
3alUTHOrO AelCTBUA 6eTOHa Ha CTaNbHYIO apmaTypy
B 3aBMCMMOCTY OT BMAA arpeccrBHOro BO3LENCTBUA
cnepyeT NpuUMeHATb fo6aBKKU cornacHo Tabn. 20.

TasnuuA 20.

OTINYAIOTCA HU3KOW AN PY3UOHHON MPOHNLLREMOCTbIO
ana cynb$aToB M XNOPUAOB N BbICOKOW CTOMKOCTBIO
B yKasaHHbIX cpepax. Mogudukatop 6etoHa MB-01
NOBbILWAET BOAOHENPOHULLAEMOCTb, YMEHbLUIAET Mpo-
HMKaHe X/I0pUA0B, MOBbILIAET CYNbHaTOCTONKOCTb.
MpumeHeHne nnacTudunumpyowmnx (Bogopenyumn-
pytowmx) 4o6aBoOK CO CHUXEHMEM BOAOLEMEHTHOMO
OTHOLUEHUA MOBbIIAET CTONKOCTb G6ETOHa B KMCIIbIX
cpepax, 0iHaKo B He[JOCTaTOYHON cTeneHu. TpebyeTca
BTOPMYHAA 3almTa. OTO OTHOCUTCA U K YCIIOBUAM 3KC-

ATPECCUBHbDIE BO3AE/CTBUA, XAPAKTEP KOPPO3UU Y PEKOMEHAYEMbIE BUbl JOBABOK

ArpeccunBHble BO3AeCTBUA

BnakHble rasoBble cpefpbl (yrnekucnbii
ras, BOAAHON nap)

XapakTep Koppo3un

Kap6oHun3aLus 6eToHa, yTpaTa 3aluTHoro
LeNCTBUSA MO OTHOLEHWIIO K CTASIbHOM apMartype,
KOppO3Ws CTanbHOM apMaTypbl

PekomeHayemble Buabl 4O6aBOK

Mnactnéuumpytowme (BogopeayLmpytoLime)

Kngkve cynbdatHble cpepl

CynbdaTtHana Koppo3us 6eToHa

Mnactnouumpyrowre (BogopeayumpyoLme)
KomnnekcHble (BogopeayumpytoLme + MruHepanbHble)

YKupkue Kucnble cpeapl

KncnoTtHas koppo3us 6etoHa (Koppo3susa Il Buaa)

Mnactnounumpytowme (BogopeayLmpyoLme)

XnopugHble cpeabl

YTpata 3alwnTHOro AeNCTBMA NO OTHOLLEHWIO K
CTanbHOW apmaType, Koppo3us CTalbHON apMaTypbl

Mnactuduympytowme (BogopeayLvpyoLmne)
KomnnekcHble (BogopeayLvpyoLme + MrHepasbHble)
VHrnbrtopbl Kopposnu ctanu
KomnnekcHble (BofopeayumpyoLme + MHIMOUTopbI)
KomnnekcHble (BogopeayLvpyoLmne + MrHepasbHble)

KanunnAapHoe BcacbiBaHMe pacTBOPOB
N ncnapeHune

Cornesasn Gpopma Koppo3sum

KomnnekcHble — ruapodobusnpytowme +
nnactuouympytowme (BogopeayLmpytoLime)

Mopo3Hoe Bo3gelicTarie

Mopo3Has aecTpyKuusa 6eToHa

KomnnekcHble — Bo3ayxoBoBnieKawLvie
(MmKporasoobpasytolyne) + nnactudulmupyowme
(sopopenyuypytowe)

Buonornueckne

Buogectpykuus 6eToHa

KomnnekcHble — 6uouugHble + nnactuuumpyiowmne
(sopopeayumpyiowme)

Han6onbwmin 3awuTHbIn 3ddeKT gocTrraeTca npu
NPVIMEHEHNN KOMMIEKCHbIX A00aBOK, MOHVKaKOLWMUX
NPOHNLAEMOCTb 6eTOHa, 1 cneundryecknx Ana AaH-
HOro BMAa Koppos3uwu. [nA nonyyeHma 3alMTHOro
s¢dekTa nnactnduumpyowre Aob6aBKM UCMONb3y-
I0TCA CO CHWKEHMEM BOJOLIEMEHTHOrOo OTHOLUEHUA
6eTOHHOW cMec (PaBHOMOABWXKHbIE CMECH).

Ana 3awuTtbl OT KapboHuzauumn 6eToHa cnepyet
NprYMeHATb nnactuduumpyowme fob6aBKy CO CHMXKe-
H/eM BOJOLIEMEHTHOIO OTHOLIEHUA BETOHHOI CcmecK
0o 0,4 1 meHee.

Han6onee cToikn B CynbdaTHbIX 1 XJIOPUAHBIX Cpe-
fax 6eToHbl, BOAOLEMEHTHOE OTHOLUEHME KOTOPbIX
NMOHWKEHO A0 3HAuyeHui, 6nmskmx B/L, uemeHTHOro
TecTa HOPMaJibHOW IyCTOTbl, C OJHOBPEMEHHbIM Mpu-
MEHEHVEeM MUHepasbHbIX [06aBOK (MUKPOKpeMHe-
3eM, 30/1a-yHOC, MOJIOTbIV FPaHYIMPOBAHHbBIN LUaK)
B KonunuectBe Ao 20% Maccbl LemeHTa. Takme 6eToHbI

nayaTtaunm 6eTOHHbIX 1 Kene306eTOHHbIX KOHCTPYK-
LA B CEPOBOAOPOAHBIX Cpefax Mpu BO3AeNCTBUN
OGUOreHHON CepHOI KUCNOTbI. N1A CHUXEeHUA CKopo-
CTV KanwisapHOro BCacbiBaHWA U BbICOTbI NMogbema
KanunnapHon Bnary B 6GETOHe B YCNOBMAX Kanu-
NAPHOrO BCACbIBaHWA 1 UCMAPEHUA cieayeT npume-
HATb KOMMJEKCHble f06aBKu (ruapodobusmpyolme
+ BogopenyumpyioLime).

A MNoBbIWEHNA MOPO30CTOMKOCTU GeToHa Mpu-
MEHSAIOTCA BO3AYyXOBOBJEKaloLMe 1 MUKPOra3oobpa-
3ylowre pobasku. MoOHMXKeHVEe MPOYHOCTU GeToHa
BOBJIEYEHHbIM BO3AYXOM (ra3om) cfieqyeT KOMMeHCu-
poBaTb NpUYMeHeHVeM NnacTUGUUMPYOLWNX A06aBOK
CO CHUXEHMEM BOAOLEMEHTHOrO OTHOLWEHUA. s
nosyyeHns 6eToHa MOBbILWEHHON MOPO30CTOMKOCTM
(F200 n 6onee) ob6a3aTeNbHO NPYMEHeHKEe BO34YyXO-
BOB/EKAKLNX UIN MUKPOra3006pasyowmx 1o6aBok
B COYETaHUV C MNACTUOULMPYIOWMU.

nexkabpb/aHBapb Bbmﬂ“!kj;
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Mpu BO3BEAEHNN HECYLNX KOHCTPYKLMIA BbICOTHbBIX
30aHni J06aBKM XJIOPUAOB NPUMEHATb He AomnycKa-
eTcA. ObLiee KONMYeCTBO XOPMAOB B GETOHE, Nomna-
Jatollee B €ro CoCTaB C LLEMEHTOM, 3anofIHUTeNAMMU,
BOJOW 3aTBOpPeHMA 1 fobaBkamu (GoHOBOe Konnye-
CTBO XJIOpMAOB B f06aBKax), He [OMKHO NpeBbIWaTh
yKa3aHHoro B Tabn. 21.

Tasnuua 21.

6eToHa B YCNOBMAX KanWIAPHOrO BCacbiBaHUA ©
ncrnapeHus.

[lo6aBKM MonuMepHOW K MeTannuyeckon ¢uobpbl
MOBbILIAIT NPOYHOCTb 6eTOHa Ha pacTAXKeHune, BCnea-
CTBME 3TOr0 YMEHbLLAIOT U UCKIIoYaloT obpa3oBaHmne
TPewWmH OT ycafKkn 6eToHa, NOBbIWAT ero Mopo30-
CTOMKOCTb.

MAKCUMAJIbHO AONMYCTUMOE COOEPXAHUE XJIOPUAOB B BETOHE BETOHHDbIX

W XKEIE3OBETOHHbIX KOHCTPYKLUIA

Bup apmupoBaHus

Mapka no cogep>aHuio

MakcmanbHo gonycTumoe
cofepxaHue xnopuaos, % Maccbl

Xfopnaos LemeHTa
HeapmunpoBaHHble KOHCTPYKLMK cl1,0 1,0
HeHanpsaraemas apmatypa clo4 04
MpenBapuTenbHO HanpAXKeHHasA apmaTtypa clon 0,1

[106aBKUN-311EKTPONNTBI HE JOMKHBI MPVMEHATLCA B
6eToHe KOHCTPYKUWIA, ecniv MeeTCsA OMacHOCTb BO3-
[eliCTBUA TOKOB YTeUKM 1 6nyxaatoLmx TOKOB.

ONeKTPONUTbI (CONM HaTPUA U Kanusa), NpYMeHAeMble
B KauecTBe yckoputenemn TBepAeHnA 1 NPOTUBOMOPO3-
HbIX A06aBOK, YBENUUMBAIOT COAEPKaHUe Lienoyen
B 6eToHe. CneacTBMe 3TOr0 — CKJIOHHOCTb 6eToHa K
0o6pa3oBaHMo BbICOMOB. HakonneHve conen B 30He
NCMApPeHNA — B HAPY>KHOM CJ10€ — BbI3bIBaeT MOPO3HY0
OEeCTPYKLMIO Hapy»KHbIX cioeB 6eToHa (wenylieHue).
B npucyTcTBMM A06GaBOK 3/1€KTPONMTOB Mocie Kap-
60HM3aLUMM 3aLMUTHOTO CJI0A MHOFOKPaTHO YyBenu-
UYMBaETCA CKOPOCTb KOPPO3un apmaTypbl. B npucyT-
CTBWM 3aMnosiHUTesNel, CNoCOOHbIX BCTYNaTb B peakLuio
CO LefniovamK, pas3BMBAETCA BHYTPEHHAA KOppOo3uA
6eTOHA, UTO B CBOI OYepefb MOHMXKAET ero Mopo30-
CcTOMKOCTb. ObLee cofepKaHne Wenoyei, BBEAEHHbIX
B 6eTOH ¢ fo6aBKamMK, BOLOV 3aTBOPEHMA, 3anonHUTe-
JIEM 1 LLEMEHTOM, He ONKHO ObiTb 6onee 3 Kr/m?.

MpoTrBOMOpPO3Hble [O06aBKM HE AOMXKHbI NpuMe-
HATbCA:

— B NpefBapuUTeNIbHO HaNpPA>KeHHbIX KOHCTPYKLMAX,
apMUpPOBaHHbIX CcTanblo Knaccos AT-1V, AT-V, AT-VI,
A-IV, A-V;

— B GETOHHbIX U XeNe306eTOHHbIX KOHCTPYKLMAX
1 n3genunax, NpegHasHayeHHbIX ANA dKcnayaTauum B
BOJHbIX 1 ra30BbIX CPefax C OTHOCUTENIbHOM BRaXHO-
CTbio BO3ayxa 6onee 60% npw HanUUMK B 3aNosHUTe-
ne BKAYEHUN [MOKCMAA KPEMHUA, KOTOpble MOryT
BCTYMaTb B peakLuuio CO Lwenovamu;

— B ’Kene3o0eTOHHbIX KOHCTPYKLUMAX ANA 3nek-
TPUOMLMPOBAHHOFO TPAHCMOPTA M MPOMbILLAEHHbIX
npeanpuATUIA, NOTPEBAAIOLWNX MOCTOAHHbIN SNEKTPU-
YeCKUn ToK;

— B KOHCTPYKLUMAX, HaXOAAWMUXCA B 30He nepe-
MEHHOrO YPOBHA BOAbI 1 NPUW KanuiaApHOM Noacoce
1 NCNapeHnn BOAbl, @ TakKe Npu 3amMopakMBaHWn

BblchM nekab6bpb/AaHBapb

[lo6aBKM, NPUMEHsIEMbIe B CTPOUTENbCTBE BbICOTHBIX
3[aHunI, AOMKHbI ObITb NPOBEPEHbl MO BCEMY KOM-
nnekcy nokasatenen cornacHo NOCT 24211-03, TOCT
30459-03 n FOCT P 52804-07. [lo6aBKu, ucnonbsyemble
Npwv N3roTOBAEHNM Kene3006eTOHHbIX KOHCTPYKLWIA, He
[OMKHbI OKa3blBaTb KOPPO3MOHHOIO BO3AENCTBUA Ha
6eTOH 1 apmaTypy, B TOM YMC/e Bbi3blBaTb KOPPO3NOH-
HOe pacTpecKMBaHMe BbICOKOMPOYHOM apMaTypbl.

[inA n3rotoBneHNA »Kene306eTOHHbIX KOHCTPYKLNIA
NPUMEHAIOTCA BUAbI apMaTypPHOWN CTanw, yKa3aHHble
B Tabn. 15, 16.

ApmaTypHaa cTanb nepef 6eTOHMpOBaHMEM He
[OMKHA MMEeTb KOPPO3MOHHbIX MOBPEeXAeHnl B BUae
CNOUCTON PXaB4mMHbl 1 A3B. lonycKkaeTca K npyMeHe-
HWIO HeHanpAraemas apmaTypa C HaneToM pPKaBUMHbI
TONWUHOM He 6onee 100 MKM. ApmaTypa C HafneTom
pKaBumnHbl TonwmHon Ao 300 MKM JOMXHa [0 npu-
MeHeHUs noaBepraTbca obpaboTke mogndurKkaTopom
pXKaBUMHbI.

Mpw TonwmHe px<aBuMHblI Gonee ykasaHHOW apma-
Typa AOMmKHa nofeepratbca GU3NKO-MeXaHUYeCKum
WCNbITAaHWAM, @ BbICOKOMPOYHbIE CTaNM TaKXe U Ha
CKNOHHOCTb K KOPPO3MOHHOMY pacTpeCcKnBaHMIo.

BblCOKOMpPOUHble apMaTypHble CTanu C HaTAXeHNeM
Ha ynopbl MOTyT HaXOANTbLCA B aTMOCHEPHbIX YCIOBU-
AX C BNAXHOCTbIO 60ee 75% B HanpAKeHHOM COCTOA-
HUK 6e3 3aLnTbl 10 06ETOHMPOBAHUS He Gonee:

— OQHOro MecAua — ANA BbICOKOMPOYHbIX NPOBOJIO-
KW 1 CTaNlbHOWM apMaTypbl,

— ABYX Heflenb — ANA KaHaTOB.

Bce ncxopHble maTtepuanbl fOMKHbI NOABEpPraTbcA
KOHTPOJII0 B COOTBETCTBUM C TPEGOBAHUSAMU HOPM 1
cTaHaapToB. lNepnoanyHOCTb (4acToTa) UCMbITAHUIA
MNCXOAHbIX MaTepPManoB, 6ETOHHbIX cMecei U 6ETOHOB
onpegenAaeTcA COOTBETCTBYIOWMUMU HOPMATUBHbBIMU
OOKYMEeHTaMM Ha maTepuanbl C Y4eTOM BO3MOKHbIX
M3MEHEHWI NX KaYeCcTBa BO BPEMEHM.

CocTaBbl 6eTOHOB crieflyeT moabupatb C yyeTom
FOCT 27006-86. Mopgbop cocTtaBa 6eTOHa BbIMOMHA-
eTCA NPU YCNIOBUU BbINOMIHEHNA BCEX 3aAaHHbIX NPO-
eKTOM XapaKTepucTuK 6eToHa: MPOYHOCTH, BOAOHeE-
NPOHMLLAEMOCTH, MOPO30CTOMKOCTH. [pn 3TOM 6eTOH
[OJIKEH UMeTb 8ce KOHTPONMpyeMble NoKasaTenm He
HUXe NPOEKTHbIX.

KoHTponb kauyectBa OeTOHHOW CMecu [AOJIKeH
OCYLLeCcTBNATbLCA Ha GETOHHbIX 3aBofdax W Ha MecTe
YKNagKku ero B onany6ky. MofABMXHOCTb GeTOHHOW
CMecy KOHTPONIMPYETCA Ha CTPOUTENbHOW NOLaAKe.
Mpy n3rotoBneHUN GETOHOB MOBbLILLEHHOW MOPO30-
CTOMKOCTU C MPUMEHEHMEM BO3[YXOBOBNEKAMOLMX
po6asok (mapku F150 u 6onee) cnegyeT KOHTponu-
poBaTb 06bem BOBJIEUEHHOrO BO3Ayxa Mpubopamu
KOMMPEeCCUOHHOrO Tuna.

YnnotHeHne 6eToHa [OMXHO obecneunBaTb yAa-
NeHne KpynHbIX My3blpell BO3AyXa, NonyyeHre cmT-
HOW CTPYKTYpPbI. TUMNYHbIN AedeKT MOHONUTHBIX KOH-
CTPYKUWIA — NMOHMXEHHasA MIOTHOCTb 6eToHa B LUBaX
6eToOHMpPOBaHUA, CNeacTBreM Yero ABnATCA Gunb-
Tpauua BoAbl, rMybokaa KapboHu3auma 1 Kopposuna
cTanbHOM apmatypbl. [py Bo306HOBNEHUN 6ETOHU-
pPOBaHUA KOHCTPYKLMYW NOC/e nepepbiBa KOHTAKTHYIO
NOBEPXHOCTb C/leflyeT MOAroTaBNMBaTh ydaneHuem
LleMEHTHOIO KaMHSA, Haceuykoln, NpMMeHeHneM afre-
3MOHHbIX COCTaBOB.

YcnoBuAa TBepAeHNA, KOHTPOMb MPOYHOCTU, BOAO-
HEMPOHULAEMOCTN U MOPO30CTONKOCTM 6eToHa
cnepyeT obecneynBaTb, Kak Oblno yKa3aHO paHee.
TonwmHa 3aWMUTHOrO CNnoA KOHTPONMpyeTcA Mar-
HUTHBIMU MPUBOpPamMM U KOHTPONbHOW Bblipy6KOW
3alMTHOrO CyloA.

3awmTa 3aKknagHbIX getanen

3aWmnTy OT KOPPO3UU HEOBETOHVPYEMbBIX CTaNlbHbIX
3aKnagHbiX getaneil v coefVHUTENbHbIX 3/1eMeHTOB
Xene3o6eTOHHbIX KOHCTPYKUMIA crefyeT npepycMma-
TpuUBaThb:

— B NOMeLLeHNAX C CYyXUM 1 HOPMasibHbIM BIaXKHbIM
PEeXMMOM B HearpeccuBHOM K cnaboarpeccrMBHON
cpefe — NakKoKpPaCcoUHbIMU NMOKPbITUAMY;

— B MOMELLEHMAX C BMA>KHbIM 1 MOKPbIM PEXMMOM B
HearpeccusHoW 1 cnaboarpeccMBHON cpefe — meTan-
NNYECKMMU NOKPbITUAMU;

- B c/1abo- 1 cpefHearpeccuMBHbIX Cpefax — LMHK-
HamMoJIHEHHbIMUN MOKPbITUAMUY;

— BCpefax cpefHen 1 CUNbHOW CTENEeHN arpeccrBHO-
ro BO3[ENCTBUA — KOMOUHMPOBAHHBIMI NOKPbLITUAMMN
(nakoKpacoUYHbIMM NO MeTaNNM3aLMOHHOMY CI0H0).

3aknagHble feTann u coefuHUTENbHbIe 31eMEHTbI B
CTbIKax, NOABEPraloLWmxca BO3AeNCTBIIO aTMOChEepHOI
BNary, KOHAeHcaTa, TEXHOMOrMYeCcKX BOf, He3aBu-
CUMO OT CTEMEHWN arpeccMBHOrO BO3AENCTBUA Cpefbl
[OMKHbI ObITb 3aLUMLLEeHbl MeTaNINYECKMIN U KOM-
6UHMPOBaHHbBIMY MOKPBLITUAMM. 3aLLUTY MOBEPXHOCTEN
COefIMHNTESIbHbIX MeMEeHTOB W 3aKnafHbIX feTanen,
[JOCTYNHbIX AN BO30OHOBIEHNA MOKPbITUI B NpoLiecce
3KCMyaTaumu, AONYCKaeTCA BbIMOMHATb JTAKOKpPacou-
HbIMW NOKPbITUAMU.

B cunbHoarpeccuBHol cpepe (Hanpumep, B XJ10-
pUAHON), B KOTOPON KOMOMHUPOBaHHbIE MOKPbITUA
He ABNAITCA CTOMKMMU, HeOOEeTOHNpPYeMble 3aKnaj-
Hble feTanu U CoefVHUTENbHblE SNeMeHTbl crefyeT
npepycMaTprBaTh N3 KOPPO3NOHHOCTONKMX B faHHOM
cpepe cTanen.

Mo ycnosmam BO3AENCTBMA OKpyXatoLien cpepbl
CTallbHble CBA3M 1 3aKNagHble AeTanu nogpasaenaoT-
CA Ha NATb rpynn (Tabn. 22). Mepbl 3aWwuThl NprBese-
Hbl B Tabn. 23.

TABNMUA 22,

YCJIOBUA ATPECCUBHOIO BO3AENCTBUA CPEAbI B 3ABUCUMOCTU

OT MECTOMOJIOXKEHWNA 3AKJAAHbIX OETAJIEN U COEQUHUTEJIbHbIX
3NIEMEHTOB B 3[JAHMAX C HAPYXXHbIMU CTEHAMU U3 TPEXCJIOMHbIX
CTEHOBbIX MAHEJIEA

lpynnbi

cpen

XapaKTepucTuka cpegpl
1 YCIIOBHaA CTeMneHb
ee arpeccrBHOro BO3AeNCTBUA

BnaxHoCTb Bo3fyxa v Temnepatypa
COOTBETCTBYIOT YCIIOBUAM
OTKPbITO SKCMO3ULW; CTEMNEHD
arpeccmMBHOrO BO3AeVCTBUA Cpeapl —
cpefHearpeccrBHas

Tunbl 3aKnagHbIX geTanemn
1N COeANHUTENIbHbIX 3JIEMEHTOB

B y3nax coeduHeHus:

a) orpakAeH NOAXNIA Mexay
COBOW 1 CO CTEHKaMU NTIOAXKINI
BHe YPOBHs Mona;

6) NUT NepeKPbITUN NOAXKNNA
K CTEHOBbIM MaHENSAM 1 CTEHKaM
NOAKNIA B MOTOSIOYHOM YTy

To xe, HO KOPPO3nOHHbIe npouecchl
3amMenneHbl B CBA3W C Hann4ymem
OGETOHVIPOBaHI/Iﬂ; cTeneHb
arpeccnBHoro BOS,U,EIZCTBVIH
cpeabl — cna6oarpeccvn3Haﬂ

B 06eToHMpyembix nu
3aMOHONINYMBAEMBIX Y31aX
CoeaVHEeHWI:

a) orpakAeHN NOMAXNIA Mexay
Cco60M, CO CTEHKAMU NOAXKNNA,

C MaHenAMN NepeKpbITUIA NOSXKNIA
B YPOBHe Nona;

6) NUT NepeKpPbITUN NOAXKNN
K CTEHKaM JIOOXKUIA 1 CTEHOBbIM
naHenam

Bo3moXkHOCTb YyBNaXXHEHUA 3aBUCUT
OT KayecTBa yCTpOIZCTBa CTbIKOB,
TemMnepartypa nonoXnTesbHas;
cTeneHb arpeccnBHoro BOB,D.EIZCTBVIH
cpenbl — HearpeccnBHas

B 3amoHonu4usaembix y3aax
coeOuHeHuU, B KOTOPbIX
3aKnagHble 1 coefiuHUTENbHbIE
[eTanu pacrosnoXeHbl B ypOBHe
BHYTpPEeHHero cios 6eToHa
Hapy»KHOW CTEHOBOW NaHenn

BO3MOXHOCTb yBNaKHeHUA 3aBUCUT
OT KayecTBa yCTPONCTBA CTbIKOB;
TemnepaTtypbl — OT MONOXUTENbHbIX
BHYTPEHHUX A0 KNMMaTUYeCKUX

B 3amoHonuyueaembix y3aax
coeduHeHuUU, B KOTOPbIX 3aKfagHble
N CoeanHUTENbHbIE AeTann

\% . .
HapyHblx, obpasoBaHue Ga3oBon pacrnosioxeHbl Mo BCen ToNWuHe
NSIEHKM B TOYKE POCbI; CTEMeHb Hapy»KHOW TPEXCJIONHON CTEHOBOW
arpeccriBHOro BO3AencTauA naHenu
cpefpbl — cpefHearpeccrBHas
BnaxkHocTb BO3ayxa 1 TemnepaTypa
AY patyp B y3nax coeduHeHUA 8HympeHHUX
COOTBETCTBYIOT YC/IOBMAM - .
o KOHCMpyKyut mexpay cobomn
\% oTannnBaeMbIxX 3[jaHuii; cTeneHb

arpeccrBHOrO BO3AENCTBUA
Cpefbl — HearpeccnBHas

He3aBNCMMO OT X NPUMbIKaHNA
K Hapy»HbIM CTEHaM

3aWunTy OT KOpPO3MM HEOHETOHUPYEMbIX CTaNbHbIX
3aKnagHbIx fetanei v coefVHUTENbHbIX 3/IEMEHTOB B
3aBMCUMOCTV OT YCJIOBUIA SKCMyaTauum cnegyet npo-
N3BOAWTb NAKOKPACOUYHbIMW, MEeTanMyeckumy unu
KOMOVHUPOBaHHBIMM (NaKOKPaCcOUYHbIMU MO MeTannu-
3aLMOHHOMY CJ1010) NOKPbITUAMU. [1pn 3TOM B 3aBUCK-
MOCTM OT arpecCcBHOCTU CpeAbl cieflyeT MPUMEHATb:

nexkabpb/9aHBapb Bb“:ﬂ“!kj; 95



|[maTtepuansi

96

— JIaKOKPACOUHble MOKPbITUA — B HEarpeccMBHOMN 1
cnaboarpeccuBHO Cyxo 1 HOpManbHOW cpeae;

— MeTannuyeckme MOKPLbITUA — BO BAAXHOW U
MOKPOW cnaboarpeccuBHoO U Cyxon cpefHearpec-
CUBHOW cpefe;

— KOMOVHMpPOBaHHbIE (NTaKOKpacoUHble Mo MeTan-
NM3aLMOHHOMY CJ1010) MOKPbLITUA B CpefHearpec-
CYBHOW HOPManbHOW, BNa)XHOW N MOKPOW cpefie U B
CUNbHOArpeccMBHON cpefe Npu Nto6o BNaXXHOCTHU.

Ycnosusa cnyx6bl 3aKnagHbIX AeTaneil Ha OTKPbITOM
BO3JyXe Mpu BO3AENCTBUM aTMOCHepHbIX OCafKkoB
NPUPaBHMBAIOTCA K YCIIOBUAM CIY>KObl BO BNa)KHOW 1
MOKpOW cpege.

TABNMUA 23.

BapuaHT 3awmtbl BbIGUPAIOT C YYETOM TEXHUKO-
3KOHOMMYecKo 3ddeKTUBHOCTU, MpU ITOM yuu-
TbIBAlOTCSA CPOK OEeNCTBUS 3aliWTbl, pacxofbl Ha ee
peanvaumnio 1 BOCCTAHOBEHME, BO3MOXHOCTb WK
HEBO3MOXXHOCTb BOCCTAHOBJIEHNA 3aLYMTHOIO NMOKPbI-
TUA B NpoLecce dKCMayaTaumm KOHCTPYKUUA. B oTcyT-
CTBUE JOCTYNa K MOBEPXHOCTU KOHCTPYKLMW JAOMKHbI
MCMONb30BaTbCA MaTepMasbl, PacCUNTaHHbIE Ha BECb
CPOK 3KCMnyaTaumm 3gaHus.

[nsa BO30OHOBNAEMON 3alKTbl NCMNONb3YIOT NlaKo-
KpacouHble, TOICTOC/IOMHbIE MAaCTUYHbIE MOKPbLITUS,
oKneeyHble 1 06NMLOBOYHbIE MaTepuanbl (PYnoH-
Hble 1 MNeHOoYHble). [nAa HeBO30OHOBNAEMON 3alun-

3ALUUTA OT KOPPO3UU A4 PA3JINYHbIX FPYNM 3AKNAAHbIX AETAJIEA

N COEAUHUTEJIbHbIX JIEMEHTOB

[pynnbl cpen

(no Tabn. 22)

lpynna |

Cnoco6bbl 3aWunThbl

1. Topayee UMHKOBAHWE TONLWMHON 60 MKM.
2. XonoaHoe UMHKOBaHWE LNHKHANOIHEHHbIMU Komno3uumamn (Trna LWHOJT unu XB-31) TonwmHom

120-150 MKMm.

3. KOMOVHUPOBAaHHOE MNOKPbITUE — X0NogHOe LnHKoBaHue (LIMHOJ nnn XB-31) TonwmHoii
60-70 MKM 1 flaKoKpacouHoe atmocdepocTorikoe nokpbitre rpynn lla nnu llla (tonwmHon 80-100 MKm)

O6eToHMPOBaHWE UM 3aMOHOJIMYMBAHWE MPU HAIMYMK 3aLKTbl O BapUaHTam:
lpynna Il 1. TopAvee LMHKOBaHME TONLWMHON 50 MKM.
2. XonogHoe UMHKOBaHMe (Tuna UMHKHanosHeHHon komno3suummn UMHOIM) TonwmHon 60-70 MKm

Tpynna Il 3amoHonMumBaHve 6e3 TpeboBaHUI MO 3aLMTe MOBEPXHOCTEN

3aMOHONNYMBAHME NPV HAIMYNN 3aLUTbI NO BapraHTam:
[pynna IV 1. TopAayee UMHKOBaHMe TONLWMHON 60 MKM.
2. XonogHoe LUMHKOBaHWE LMHKHaNonHeHHon komno3uuymen UMHOJ tonwuHon 80-100 MKm

Ipynna V

3awwTa He TpebyeTca

LIMHKHanoNHeHHble 3alNUTHblE KOMMO3ULUUN Ha
OCHOBE BbICOKOMOJIEKYNIAPHOr0 TEPMOMIACTUYHOrO
nonumepa UMHOJN no TY 2313-012-12288779-99 n
LIMHOTAH no TY 2313-017-12288779-2003 HaHOCAT Ha
NOBEPXHOCTb CTaNIbHbIX 3aKNafHbIX AeTanen n coegm-
HUTESNIbHbIX 3/IEMEHTOB.

Mpwu 3aLmTe KOMOUHNPOBAHHBIMY U NaKOKPACoU-
HbIMW MOKPbITUAMM HaHeCeHMe MX Ha MOBEPXHOCTb
3aKknafHoN JeTanu ocylecTBasAeTCcA Nocse nposeje-
HUA MOHTaXXHOW CBapKM M 3a4MCTKW CBAPHOrO LWBA.
BoccTaHoBneHme paspylueHHOro NoKpbITUA Ha CBap-
HOM lWBe K OnAmM3nexawmx yyacTkax 3aknagHom u
CoeAuHUTENbHOM AeTann AOMKHO OCYLUeCTBAATbCA
C MOMOLLbIO TEX »KE CUCTEM MOKPLITUSA, YTO 1 3alymTa
NNLEBON YacTu.

BTOPUYHAA 3ALLUTA

BropuuHasa 3awmta KOHCTPYKUMI OT KOppo3uu
Ha3HayaeTCA B NPOEKTE B AOMONHEHNE K NEPBUYHON,
Korfa Mepbl NEPBUYHON 3almUTbl He obecneumBatoT
NPOeKTHOI AONTOBEUYHOCTU KOHCTPYKLMIA. BropuuHas
3aluTa npefycmaTpuBaeT UCMNob30BaHMe 3aLUTHbIX
MaTepmanos, HAHOCKMbIX Ha MOBEPXHOCTb KOHCTPYK-
Unn.

BblchM nekab6bpb/AaHBapb

Tbl MPUMEHAT NPOMMTbIBaOWME 1 YNAOTHALLWME
KpucTanausylowmeca matepuanbl NPOHMKaloLero
NencTeums.

Hapy>kHble ©OKOBble NOBEPXHOCTW MOA3EMHbIX
KOHCTPYKLUA 3[aHWN, a TakKe Orpaxjalolmx KOH-
CTPYKLMIA NoABasbHbIX MOMeLLeHWA (CTeHbl, Mosbl)
3alMLLIA0T OT BO3[ENCTBUA arpeccrBHbIX MOA3EMHbIX
BOJl MaCTUYHbIMW, OKNeeYHbIMA U O6NNLIOBOYHBIMM
maTepuanamu.

Mpn packpbiTn TpewnH B 6eToHe B npepenax,
yKa3aHHbIX B Tabn. 15, 16, cnegyeT npuMeHATb Tpe-
LNHOCTOVKME NOKPbITUA. TeXHONOrMI0 MPUMEHEHUA
npefocTaBnAlT pa3paboTumKm MaTepuanos.

MoBepxHOCTb 3a6UBHbIX M MOTPYXKaeMbix CBal JOIK-
Ha 6bITb 3alyMLLeHa MeXaHNYeCKN NPOYHbIMI MOKPbI-
TUAMU VAN MPOMUTKON, COXPaHALWNMK 3alinUTHbIe
CBOWCTBa BO BpeMsA norpy»eHus. Mpu sTom 6eToH Ana
CBall fOKeH OblTb MapKu Mo BOJOHENPOHKLaeMo-
CTV He HUXKe W8. MNpriMeHeHre BUTYMHbIX MNOKPbITHI
AnA cBali, 3abmBaeMbIX B MecyaHble, rpaBenncTbie 1
Apyrune rpyHTbl C BK/IOYEHVEM FpaBuA, He PeKOMeH-
ayetca.

BypoHabuBHble CBau 11 KOHCTPYKLMUW B arpeCccrBHbIX
rPpyHTax v rPyHTOBbIX BOAAX, BO3BOAUMbIE METOAOM

«CTEHa B FPYHTE», AOMKHbI N3roTaBANBaTbCA 13 6eTo-
Ha, CTOMKOro B [AHHOW arpeccuBHON cpege, WIn
BbIMOMHATLCA C MPUMEHEHNEeM BTOPUYHON 3aLynTbl.

Mpy HANNYUUK KUTKKX arpeccMBHbIX cpes 6eTOHHble
1 Kene306eToHHble GyHAAMEHTbI MO MeTananyeckme
KOJIOHHbI, @ TakXKe Y4YacCTKM MOBEPXHOCTEN ApPYrux
KOHCTPYKLMIN AOMKHbI BbICTYNaTb Haf YPOBHEM Mosa
He MeHee yem Ha 300 MM 1N HUXKHME YYaCTKN KOJTOHH
cnepyeT 06eTOHMPOBATL Ha BbICOTY He MeHee 300 MM
BbllLe YPOBHA nona.

N3onauma dyHpameHTOB M nona AofiXHa OblTb
CNJIOWHOM 1 eAMHON, a ANA ee COXPaHHOCTK cneayeT
npegycMaTpuBaTtb YCTPONCTBO TeMMNepaTypHbIX KOM-
neHcaTopoB. [edopmaLlunoHHble WBbI YCTpauBatoT,
KaK npaBuno, B WBax 6eToHnpoBaHua. VIx repmeTny-
HOCTb obecrneumBaeTcA 31aCTUYHBIMU KOMMeEeHcaTo-
pamMy MAN 3anoSIHEHMEM 3aCTUYHBIMU XUMNYECKN
CTONKMMUN MaTepranamu.

[oBepPXHOCTb KOHCTPYKLMI B NOABaIbHbIX MOMeLLe-
HUAX NP NOBbILEHHOW BNAaXHOCTN BO3AYXa, a TaKxe
NPV BO3MOXHOCTW KOHAEHCAL MM BNarn pekomeHayeT-
cA obpabaTbiBaTh GUOUMAHBIMK PacTBOPamMK, YTOObI
n3bexaTb nopaxeHua rpubkamu. PekomeHpyeTca
TakXe BbINONHATb 06paboTKy GrMouMgHBIMU PacTBO-
pamu CTBOSIOB 1 MyCOPOCOOPHbIX KabUH Mycoponpo-
BOJOB.

Mpn 3awmte HGOKOBbIX MOBEPXHOCTEN PYNOHHON
n3onaunen nocneaHol Heobxo4MMo 3aBoAWTb NoOj
nogowsy ¢yHAAMeEHTa.

Mopg nopowBamu GETOHHBIX U ene306eTOHHbIX
dyHOaMeHTOB cnepyeT npefycmaTpuBaTh yCTPONCTBO
MOArOTOBKM U MU30AAUUN, CTOMKOW K BO3AENCTBUIO
arpeccMBHOn cpepbl. OnA 3awmtbl Nopowsbl GyH-
[AMEHTOB, PaCnoNOXKEeHHbIX B YPOBHE arpecCBHbIX
FPYHTOBbIX BOJ, C Y4ETOM BO3MOMHOCTM VX MOBbILIE-
HMA HeobXOoAVMO NpefyCcMaTpmBaTh:

— B KUCbIX CNabo- 1 cpefHearpeccuBHbIX cpefax
— YCTPOMCTBO Lie6EHOYHOWN MOATOTOBKMU TOMLWMHOW
100-150 MM 13 NAOTHbIX M3BEPXKEHHbIX MOPOJ C Nocne-
ZyloLen YKNagKom KNCNOTOCTOMKOro achanbta;

— B CUJIbHOArPEeCcCMBHbBIX KUCbIX cpeflaX — 3aMeHy
arpeccuUBHOrO FPyHTa YUCTbIM U JOMOMHUTENBHO MO
KNCNOTOCTOMKOMY acdanbTy HaKenky ABYX CnoeB
PYNOHHOM M30MALMK C NocnegyioLwen YKNagkon cnos
KMCNOTOCTONKOrO achanbta;

- B CynbdaTHbIX C1abo- 1 cpefiHearpeccmBHbIX cpe-
Jax — YCTPOMWCTBO Lie6eHOYHOWN MOATrOTOBKU TON-
wuHon 100-150 MM C MPONMBKON ropaynm 6uty-
MOM C mnocJiefytoulein noaroToBKon M3 6eToHa wnm
LlEMEeHTHO-MeCYaHoro pacTeBopa WM Coa ropayen
achanbTOBOM MaCTUKW;

- B CUJIbHOArpeccuBHbIX cynbdaTHbIX cpefjax —
NOMVMO paHee Ha3BaHHOTO — MOArOTOBKY U3 GeToHa
VNV LUEeMEHTHO-MecYaHoro pacTBopa Ha cynbdaro-
CTOVIKOM NopTiaHALeMeHTe unu ¢ fobaBkon Moandu-
KaTopa Ha OCHOBe cynepnnacTuduKaTopa U MUKPO-
KpemHesema.

CnepyeT npegycMaTpuBaTb HaJEXHYIO MMApPON30NA-
LU0 MepPeKpbITUA MHOTO3TaXKHbIX MAPKUHIOB, 3aliu-
LLAOLLYIO >Kene306eTOHHbIe KOHCTPYKLMM OT arpeccuB-

HOro BO3[eNCTBMSA PACTBOPOB MPOTUBOrOJIONeAHbIX
peareHToB, NOMAAAOLLMX HA NMEPEKPbITVA C KONec aBTo-
mMobunen.

Mpn HeaOCTaTOUYHOCTU MEPBUYHON 3awWwnTbl (Tabn.
4-6, 12) NOBepPXHOCTU 3aBMBHbIX U MOrpPy>Kaembix
BMOpaumnen cBall AONMXKHbI ObiTb 3aWULEHb MeXa-
HUYECKN MPOYHBIMU MOKPBLITUAMU WAV MPONUTKOMN,
COXpaHALWUMI 3alUTHbIe CBOWCTBa B npouecce
norpy»keHus. BennumnHa cuenneHna nokpbiTua ¢ 6eto-
HOM [OJKHa ObITb He MmeHee 0,4 MMa. MoKpbITHA He
pekomeHAaylTcA nNpu 3abrBKe cBall B MecyaHble U
cofepxalluyve rpaBuii rpyHTbl. Hecyulyto cnocobHoCTb
CBal C MOBEPXHOCTbI, 3aLYMLLEHHOW JTaKOKpacouy-
HbIMW (MACTUUYHBIMY) MOKPBLITUAMU UM NPOMUTKON,
cnepyet yTOYHATb MyTeM UCMbITaHWIA.

[nAa Noa3eMHbIX KOHCTPYKLMIA, B KOTOPbIX YCTPOWCTBO
3aLLUMTbI MOBEPXHOCTM 3aTPyAHeHO (6ypoHabrBHble cBay,
KOHCTPYKLUY, BO3BOAVIMbIE METOOM «CTEHA B FPYHTEY),
cnepyeT NPYIMEHATb MEePBUYHYIO 3alUTy C WCMONb30-
BaHMEM CMeLManbHbIX LEMEHTOB, [06aBOK, nopbopom
cocTaBa 6eTOHa, MOBBILIALLMNX Er0 CTONKOCTb.

3awpnTa KaHanM3auroHHbIX TPybonpoBO#OB AOMKHA
BbINOJHATLCA Ha3HauYeHVieM 6ETOHOB 0CO60 HI3KOW NPO-
HuLaemocTn (6onee W8) ¢ npumeHeHnem cynbdatocToii-
KX LLIeMEHTOB W/ LIEMEHTOB BTOPOW Fpynribl C OfHOBPe-
MEHHbIM NCMONb30BaHeM MogudmrKaTopa 6eToHa Mb-01
no TY 5743-073-46854090-98 vnn aHanornyxbix. Mpu
CpefHen N CUTbHOW CTeNeHW arpeccMBHOMO BO3AENCTBUA
cpeppl cneayeT AOMNONHUTENBHO MPYMEHATb BTOPUYHYIO
3aLLUMTY, Ha3HaYaeMyto Mo 0COOBOMY NMPOEKTY.

’Kene3o6eToHHble KOHCTPYKLMM 6aNIKOHOB U IO,
KO3bIPbKW Haf BXoAaMu, napaneTbl U Apyrme KOHCTPYK-
uuy, noageprawoLmeca BO3LeCTBUIO aTMOCHepHbIX
0CaJKOB, KOHAEHCaTa 1 OTpULATENbHbIX TeMnepaTtyp,
peKkomeHayeTCA BbIMONHATL 13 6ETOHa MapKM He HuKe
F200 no mopo30ocTonkocTun.

KOHCTpyKUMM TpaHCMOPTHbIX nyTer (AOPOXKHble
NOKpbITHA, COOPHbIE AOPOXKHbIE MANTbH, 6OpTOBON
KaMeHb 1 Ap.), B TOM yncie Bbe3fbl B rapaku, noj-
Beprawlmeca BO3AENCTBMIO NPOTUBOroNoNeHbIX
peareHTOB U OTpULATeNIbHbIX TemnepaTyp, AOSIKHbl
BbINOSHATLCA 13 6€TOHa MapKK MO MOPO30CTOMKOCTH
He meHee F300, onpegensemolt No BTOPOMY meTofy
FOCT 10060 (B pacTBOpe conu).

[na npepynpexpaeHnsa noBpexaeHua ¢acapHbix
NOBEPXHOCTEN BbICOTHbIX 3AaHWI, BbIMOMHEHHbIX U3
6eToHa, nojBeprawLwmMxca BO3AeNCTBUIO arpeccuB-
HbIX Fa30B, MblIN, KOCbIX, B TOM YMC/e KUCAbIX, [OX-
[el, pekomeHAyeTcA BbINONHATb 06paboTKy NoBepx-
HOCTU rapPodO6U3MPYOLMMU PACcTBOPAMU.

YunTbiBas HEOAHOPOLHOCTb, HU3KYID MAOTHOCTb ”
BbICOKYIO MPOHMLIAeMOCTb ANA BOAbl FPyHTOOETOHa,
peKkomeHayeTCA apMMpoBaHrie rPyHTOBETOHHbBIX CTO-
60B BbINOMHATL KOMMO3MUTHOW apmaTtypoit (TY 5769-
248-35354501-2007) unu meTanInyecknmm Kapkacamm
1N NPOKaTHbIMK 3SfIeMeHTaMK, 3aLUMLLEHHBIMU MeTan-
NNYECKUMUN WAL JTAKOKPACOUYHBIMU MPOTEKTOPHBbIMMI
NOKPbITUAMU. YCNOBUA NMPUMEHEHUA TPyHTOOeToHa
JOMKHbI ObITb COrMacoBaHbl CO CMEeLVan3nMpPoBaHHbI-
MU opraHmsaumamu. |
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|]>HeprocbepexeHune

DHEPTOOOOEKTUBHDIE

B ce2o0HAwWHel, 3a4acmyio HenpeodcKasyemoli, cumyayuu, cJ1IoXKueweucAa Ha
MUupo8oM 3Hepz2emu4yecKom pbiHKe, 8/1ad0esibybl 30aHUU HAX00AMCA 8 NOCMOAHHOM
noucke HO8bIX nymel COKpauwjeHus 3KcnJiyamayuoHHbIX pacxo008 u cnocobos
MAaKcuMa’sibHO NOJIHO UCNOJ1Ib308AMb YyXe umMeroujuecs pecypcol 0711 mozo, Ymobol
ob6ecneyume apeHOAMoOpPoe Ha0eXXHbIMU, SKOHOMUYHbIMU, 3¢hheKmuBHbIMU

u 3Kos102u4ecKu 6e3onacHbIMU UCMOYHUKAaMu 3Hepauu.
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lpadrueckme paHHble

OHVM 13 CrnocoboB peLleHnsa onrcaH-
HbIX Bbllle 3aJay SBMSETCA WCMNOMb-
30BaHMe CUCTEM KoreHepauuu, Tpure-
Hepauun 1 NpUMeHeHue TrMOPUAHBIX
CXeMm.

KoreHepauuna (Co-Generation - Combined Heat
& Power) — 3TO npouecc COBMECTHOWN BbIpaboTKu
[BYX pa3HbIX GOPM MONEe3HOW 3Hepruv U3 ofHOro
NCTOYHVMKA. [laHHasi TEXHONOr A MO3BONAET CHU3UTD
CTOMMOCTb MPOM3BOACTBA DHEPrMv 3a CYeT MOoBbI-
weHna 3¢HeKTUBHOCTM WCMONb30BaHUA TOMIUBA
n ytunusaumm cbpacbiBaemoro Tenna. pu 3ToM
CHUXKAETCA MOTPEOHOCTb B 3aKymaemMol 3Hepruu,
YTO CNOCOBCTBYET YMEHbLUEHMIO SKCMITyaTaLUOHHbIX
pPacxofoB 34aHNIA.

Bb“:ﬂ“!bj; oekabpb/aHBapb

Mpouecc BbIPabOTKM MOXKeT BKJOYaTb B Cebs
noboe coyeTaHme ABYX Pa3fIMUYHbIX BUAOB MOE3HOM
SHeprumn (Hanpumep, NPON3BOACTBO dMEKTPMYeCcTBa
W Tenna, MexaHN4yeckom 1 TensoBON SHEPrnn, dnek-
TpUYecTBa 1 X0Noaa).

OTMeTMM NpenMyLLecTBa UCNONb30BaHNA KoreHepa-
LIMOHHbBIX CUCTEM:

+ KoreHepaLMOHHble YCTaHOBKM ABAAIOTCA 3KOHO-
Muyeckn 3¢ eKTUBHBIM pelleHnem (ponn./kBT). OHu
CNocobHbI JOCTMNYb BbICOKOFO YPOBHA SHeproaddek-
TUBHOCTM B Mpouecce KOMOUHMPOBAHHOIO Mpou3-
BOZCTBa TeMnna v aneKkTpoaHeprum, yacto ux KM npe-
BblaeT 80%. 3TO 3HAUNTENbHO BbillEe MO CPaBHEHMIO
C aHaNorMyHbIMU MoOKasaTenAMn y KOMMepUYeckux u
NPOMBbILLSIEHHbIX Fa30BbIX 60INepoB.

« CucTembl KoreHepauum — 3Konormyeckn sodek-
TMBHOe obopynoBaHue. VX npumeHeHne ABnAeTCA
OfHVM 13 CNOco60B 60pbbbI C MAPHUKOBLIM 3P PeKTOoM
(cokpaluatoTca BbIGPOCh NAapPHUKOBbIX Fa30B).

+ OTKa3zoycTonuymBble ra3oTypOVHHbIE YCTaHOBKMU
(F'TY) obecneunBaloT BnajenbLeB O0ObEKTOB HafeX-
HbIMV MCTOYHNKAMU SNIEKTPOSHEPTW 1, B 3aBUCKMO-
CTV OT noTpebHOCTEN, MAPOM Pa3NMYHOro AaBeHNA
ANA NPON3BOACTBEHHbIX HYXA U ropAYen BOJON CO
CTaHZapTHbIMK TemnepaTypamu (FBC).

+ MowWHOCTN YyCTaHOBOK MOTYT ObITb aAanTypOBaHbI
noJ KOHKPETHble HYX bl 3aKa3umKa.

Mpumepom rMBGPUAHON CXxembl XONOJOCHabKeHnA*
MOXET CYXKNTb OPUCHOe 3aaHne 65 Broadway (nnowanb
— 350 TbiC. KB. M) B GMHAHCOBOM LieHTpe Hbto-Mopka.

3pecb Carrier npyMeHnna CMCTEMY KoreHepauum Ha
6a3e MUKPOTYpPOVH 1 ABYX aBCOPOLMOHHDBIX YMNepoB
cepuu 16JB nntoc BbIcCOKOIGPeKTMBHbIN ynnnep 19XRV
Ha 6a3e LeHTPobOEeXHOro KoMMNpeccopa, OCHaLLEeHHOro
YACTOTHO-PETYNVPYEMbIM 1EKTPOMNPYIBOAOM.

B maHHOM cnyuyae sHepreTmyeckada cuctema ycTa-
HOBJIEHA MapanfesibHO C PefyKUVOHHbIM KJlanaHoM
B Y>Ke AefCTBYIOLEM NAapOBOAAHOM KOHTYpe 3[aHus.

B 3aBMcuMOCTU OT pabourx yciioBMii BO BHOBb CO3-
[aBaeMbIX CUCTeMaX MUKPOTYPOUHbI MOTYT MOJHO-
CTbl0 3aMeHATb MapoBble PEefYKTOPbl, YTUIM3UPYA
TEeM CaMbIM U36bITOYHOE [aBJieHMe Nnapa. YCTPONCTBO
COCTOUT U3 TYPOUHbBI, MATEHTOBAHHOW KOHCTPYKLMU,
YCTAHOBMIEHHON Ha MaHeTapHOM MOHUXKaLWeEM
penyKTope, K KOTOPOMY, B CBOIO ouepefb, nogcoeamn-
HeH aCUHXPOHHBIN reHepaTop. MukpoTypbuHa, npea-
CcTaBfiAloWwas coboll BepTUKanbHbI 610K, ocHaule-
Ha CUCTeMOl ynpaBieHUs, KOTopas COrfacoBbiBaeT
paboTy pedyKUMOHHOrO KnanaHa, TYpOUuHbl U acuH-
XPOHHOTO reHepaTopa Asa obecrneyeHns KauecTBeH-
HOrO 3/1eKTPOCHabXeHNA 34aHKA, B TOM Yncsie 1 npu
NMUKOBBIX Harpy3Kax.

Oupma, ynpasnsawowana oPUCHbIM 3paHUeM 65
Broadway, npuobpeTtaeT nap y sHepreTuyeckom
komnaHum Con Edison no geym tapudpam Normal
Day n New York Independent System Operator Day
(NYISO). 370 cBsI3aHO KakK C XefnaHnem co3faTb MaK-
CMManbHO KOMGOPTHbIE YC/IOBUA ANA apeHdaTopoB
Npu MUHUMANbHbIX U3JepXXKax Ha dHepruto, Tak u
C peHTabenbHOCTbI0O UCMONIb30BaHUA 060UX
TapuHbIX NIaHOB.

B TeueHue «ob6blUHOrO pabouero AHsA»
noTpebHOCTb 34aHNsA B Xonoae obecneyu-

BaloT ABa abCOPOLMOHHBIX umniepa Hus-
Koro pasneHua Carrier (xonogonponssogu-
TenbHocTb 2100 KBT). MukpoTyp6uHa
oTbupaeT nap ¢ pasneHviem 150 oyH-

TOB Ha 1 KB. AtoM (68 Kr Ha 1 KB. M) 13

ceTn 3HepreTmyeckon KomnaHum Con
Edison, BbipabaTtbiBaeT 275 KBT anek-
TpUYecTBa 1 NOHMXKaET AaBneHne napa

[0 3HauyeHnA 10 yHTOB Ha 1 KB. JlONM

(4,5 Kr Ha 1 KB. CM), HeobXxoaMMoro ana
paboTbl a6COPOLMOHHBIX YMANEPOB.
leHeprpyeMbiX MUKPOTYPOUHOW 3neK-
TPUYECKMX MOLHOCTE XBaTaeT Asia paboTbl

LueHTpobexHoro uunnepa 19XRV (xonogonpounsso-
antenbHocTb 880 KBT) B neprof NMKOBbIX TEMTOBbIX
Harpy3ox.

B pamkax pa6otbl no nporpamme NYISO Day nga
abCOPOLUMOHHBIX umnniepa obecneunmBaloT MoTpeo6-
HOCTb B XOJ10[l€ CUCTEMbl KOHAULIMOHNPOBaHNA 06bek-
Ta, B TO BpPeMs Kak 3N1eKTprnyecTBo, BbipabaTbiBaemoe
YCTaHOBKOW, BO3BpalLaeTcA B FOPOACKYI SNEKTPO-
ceTb, YTO, MO pacyeTam, JaeT ynpasfALlen Komna-
HUWM SKOHOMMIO MO KOMMYHaJIbHbIM yCnyram nopsagKa
75 Tbic. gonn. CLUA. Kpome Toro, cuctema cbeperna
3paHuio 400 Toic. gonn. CLA, 6narogapa myHuUu-
nanbHbIM CKMAKaM B CBA3W C yyacTMeM B Nporpam-
Me AamuHucTpauumn wrata Hblo-Mopk no sBonpocam
SHepreTUYecknx nccnegosanni n passutna (New York
State Energy Research and Development Authority).

«MukpoTyp6burHa, Ha caMoM Aiene, okasanacb OCHO-
BOV KOHKYPEHTOCMOCOOHOCTM BblICOKOMPOW3BOAM-
TeNbHOW CMCTEMbI, KOTOPYIO HaM y#anocb BblCTPO-

MpencraBneHne

NHpopMaLun o komdopTe

B Pa3/InyHbIX 30HaxX

Yunnep 19XR

nexkabpb/aHBapb Bl)“:ﬂ“ME
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XonogunbHaa cTaHUmA

MoHuTopuHr
ABTOMATUYECKNX
BbIK/touaTenemn

UTb BOKPYr 3TOM YCTaHOBKM, — MpU3Hanca JpHecT
BbalipoH, MeHedxep MO Mpofa)kam MaHX3TTEHCKO-
ro otgena Carrier Commercial Service. — 3akasuuk
npegnoyen peweHne oT Carrier, NOCKONbKY Mbl
npeanoXunm cuctemy, CnocobHyio Npon3BOAUTb
3NeKTprnyecTBO U obecneumBatb 60MbLIYI0 XONOAO-
NPOV3BOAUTENBHOCTb MpK 6ofiee MPOAOIIKNTEND-
HOM pacyeTHOM CpoKe cnyx0bl n ¢ 6onee HU3KNMHK
SKCNyaTauOHHbIMUN N3AEPXKKaMMU».

100 BblchM nekab6bpb/AaHBapb

Mapk @elT, rnaBHbli MHXKeHep OQUCHOro LeHTpa
65 Broadway nopatBepAawn, UTo JONATOBEYHOCTb 060-
pyAoOBaHMA paccMaTpMBanach Kak CyLeCcTBeHHbIN dpak-
Top: «Cuctema obecneunmna BbICOKONPOW3BOAUTENb-
Hylo paboTy, UTO XapaKTepHO ANA ABYXCTYMeHYaTbIX
abCcopOLMOHHBIX UMNIEPOB, NPU OTCYTCTBUN Npobnem,
CBA3aHHbIX C X CPOKOM CITyKObi».

OnNTVManbHbIM TEXHUYECKUM peLleHnem Npu BbiCO-
KOV CTOMMOCTW v AaeduumuTe 3NEeKTPOIHeprum, no

obLieMy MHeHWIo, CYMTaeTCs UCMosib3oBaHMe abcopb-
LIMOHHbIX XONOAUIbHBIX MALLWH, KOTOPble UMEIOT Crie-
Zyrouime 0co6eHHOCTM 1 NpenmyLLiecTBa:

- XoNiogunbHas MalllHa 3Koormyeckn 6esspegHa.
OHa ucnonb3yeT B KauecTBe XONIOAUSIbHOrO areHTa
BOAHbIN pacTBOp Opomupa NuUTMA BMECTO XJlafgo-
reHToB. He3HaunTenbHoe KONMYeCTBO ABUXKYLLUMXCA
fetanei cnocobCTBYET HU3KOLWYMHOWN paboTe maluu-
Hbl 6e3 BMOpaLuii.

+ ABCOPOLIMOHHbIE XONOAWbHbIE MALUMHBI NpPeasia-
ralT afibTEPHATUBHOE pELLEHME, MO3BONsIOLEe KO-
HOMWTb, B OT/INUME OT MCMOMb30BaHNA XONMOAWSIbHBIX
MaLLWH, paboTaowmnx Ha aneKTposHeprun. bnarogapsa
MCMONb30BaHMIO Mapa HU3KOro LaBfieHWUs, ropsaven
BOAbl UK OTXOAALEero Tenna abcopbUMOHHbIE XOno-
AunbHble MalwyHbl Carrier He TONbKO YMEHbLUAIT Win
NONTHOCTBIO MCKOYAOT Pacxof dNEKTPO3Hepruun, HO
1 NO3BONAIOT BNafenbLy Nosib30BaTbCA MPOrpaMmmMamm
CKMAOK M MOOLPEHNIA, NpeasiaraeMbiMy MHOTUMI KOM-
MyHanbHbIMM NPeAnPUATUAMU.

- CTaHfapTHaA cMcTeMa perynnmpoBaHna KOHLLEHTpa-
LMKn pacTBopa NO3BONAET MallnHe cTabunbHO pabo-
TaTb B PeXXMMe HeMOJHON Harpy3Ku Npu TemnepaType
oxnaxgatoulen soabl go £15°C, 6e3 6annacnposaHma
rpagupHu. 3To JOCTUraeTca 3a CYeT KCMOoMb30Ba-
HUA He UMeloLeli aHanoroB CUCTEMbl YrpaBlieHnA
|PacXOAOM XONOAWNBHOIO areHTa, 3arnaTeHTOBaHHOM
komnaHuen Carrier (nateHT CLUA N2 US6.260.364-B1),
KoTopaa obecneyrBaeT ycnelHoe ynpasfieHne npu
NAaBHOM WU3MEHEHMMN MPOU3BOAUTENIBHOCTU MALLVHbI
B Amnana3oHe ot 100% go 10%.

« Jlerkunin B NCNonb3oBaHNM CEHCOPHbIN 3KPaH, yaau-
Hble anropuTMbl obecneymBaloT TOYHOE PerynnpoBa-
HVie NMPOU3BOAUTENBHOCTU M ONTUMU3MPYIOT PaboTy
X0noAunbHON MawuHbl. OYHKUMA aBTOMATUYECKOW
CaMOJLMarHOCTVKN CNocobcTByeT yAoOOHOM U Hapex-
HOW 3KcnnyaTauun. ECTb BO3MOMHOCTb HafeXHOro
B3aVIMOAENCTBMA C CUCTEMOW AucheTyepusaumm u
YCTONYMBOW CBA3M C TeNePOHHON CeTblo.

« Cuctema aBTOMATMYECKOW MPOAYBKU KOMMaHUU
Carrier npogneBaeT CPoK CNy>KObl MalUMHbI, 06e-
crneymBaeT OMTUMasbHble SHEPro3dpPeKTUBHOCTL ”
paboune xapaktepuctukiu. OHa 3aluuiaeT MaLUHY
OT MOTEeHUMabHbIX OMACHOCTEN, CBA3aHHbIX C Henpe-
PbIBHBbIM BblAeNIEHNEM BO BPEMA PaboTbl HEKOHAEH-
CMPYIOLLMXCA ra3os..

- HapexHasa n 6e30Tka3Haa paboTa abcopObUMOH-
HbIX XonoawnbHbIx MawwuH Carrier obecneuvBaeTca
TaKXe CUCTeMOWN aBTOMATMYEeCKOro orpaHuyeHus
KOHLIEHTpaLMN pacTBopa, KOTOPOe OCYLIeCTBAETCA
HEeCKONbKMU Crocobamu, npefoTBPaLLAoWMA Kak
KpUCTannn3aumnio pacTBopa, Tak U Ype3MepHoe ero
pasbaBneHue.

+ [lpuMeHeHne repmMeTYHbIX HAaCOCOB CYLUECTBEH-
HO CHUXKAeT 3aTpaTbl Ha TEXHUYECKOe 0OCyKMBaHNe.
MpoBepeHHble ANVTENBbHBIMK 3KCMyaTaLMOHHbIMY
NCMbITAHUAMM HAcOCbl XONOAWbHOIO areHTa npej-
CTaBNAT COOOV MOMHOCTbIO AaBTOHOMHbIE U repme-
TUYHbIe YCTPOMCTBA. ITO UCKIOUYAeT HEOOXOANMOCTb
NPUMeHEHNA OTAENbHOW, JOCTaTOYHO CJIOXKHOWN U He

obecrneyrBaoLLeii NMOJHYI repMETUYHOCTb CUCTEMBI,
rapaHTUpys B TO e BPeMs NMPAKTUYECKN MOJHYIO rep-
METUYHOCTb 1 YBEJIMUEHHDBIV CPOK CITY>KObl MALLUHBI.

+ B xonogunbHbix mawwmHax Carrier ncnonb3yetca
BbICOKO3(EKTUBHDBI MHIMOUTOP KOppo3uu, obecne-
YMBAOLWMIA MaKCMMaNbHO BO3MOXHYIO CTEMEHb 3allu-
Tbl OT BHYTPEHHEI KOpPPO3nu.

+ MprMeHeHne He3abuBaKOLWMXCA U 3aLMLLEHHbIX
OT KOPPO3MM PACMbIIUTENIbHBIX HACcaJoK CMoco6CTBY-
eT MPOoJOSIKMTENBHON 1 6e30TKa3HOWM dKCnyaTaumm
6narofaps 3alnLLIEHHOCTH OT KOPPO3MU 1 3aKYMOPKU.
KOHCTPYKLUMA XONoanbHbIX MaLUWH YCMELHO Bblaep-
XKMBaeT paboTy B CaMbiX XECTKUX YC/IOBUAX Kak B
cuctemax KOMPOPTHOrO OXJIaXXAEHUA, Tak U B XOAe
TEXHOMOrMYeCcKnxX NpoLeccos.

Yunnepsbl Carrier Evergreen(tm), no3sonatoT foctum-
raTb BblCOYalLIen NPOV3BOAUTENbHOCTM B peasibHbIX
pabounx ycnosusax 6e3 BpeAHOro BO3AeNCTBMA Ha
oKpyxatowyio cpegy. OduumanbHO noaTBEPKAEHO,

lpaduyeckme faHHble
XOMOAWUIbHOM MALLVHDI

nexkabpb/aHBapb Bb“:ﬂ“!kj;
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Beepxy. [IpUTOYHO-BbITAXKHAA yCTaHOBKa.

102 BblchM nekab6bpb/AaHBapb

BHu3y. XnapoueHTp

Yunnep 16JL

yto umnnepsbl Carrier Evergreen umeioT camblin HA3KUI
K03bOULMEHT yTeUuKn XnagareHTa cpem aHanornyHo-
ro o6opynoBaHua. Kpome Toro, KOHCTPYKLMA Ynnnepa
No3BOMIAET XPaHUTb BeCb 06beM xnajareHTa BHYTPU
YCTaHOBKW N CBECTU K MUHUMYMY PUCK €ro yTeUKu BO
BPEMs CEPBUCHbIX PaboT.

Mcnonb3yemblin sKonormyeckn 6e3onacHbilii xnaga-
reHT, Bblcoyalwasn Npoun3BOAMTENBHOCTb U 3PdeKTUB-
Hasa cucTtema yrnpaBneHua penatoT uunnepbl Carrier
naeanbHbIMU KaK A1 HOBbIX 3AaHWIA, TaK U AN PEeKOH-
CTPYKLUM CYLLECTBYIOLMX OO bEKTOB.

Ewle ogHa cuctema, no3sonstoLLasn SKOHOMUTb Ha SKC-
nnyaTaumMOHHbIX Pacxopax, — TpureHepauma. 3To Kom-
6UHMPOBaHHOE MPOMW3BOACTBO 3MEKTPMUYECTBa, Tenna
1 xonopa. Xonon BblpabaTbiBaeTcs abcopOUMOHHON
XOMOAWSIbHOW MaLUNHOW, NOTPebnAtoLWwen He dneKTpu-
YecKylo, a TennoByto sHepruto. TpureHepauya BbIrogHa,
NOCKOMbKY [aeT BO3MOXHOCTb 3PpEKTUBHO UCMOMb-
30BaTb YTWAM3UPOBAHHOE TEMIO He TONIbKO 3MMOW
[NA OTOMNEHNA, HO U NNIeTOM A1 KOHAULIMOHMPOBaHNA
NOMeLLEeHNA AN JNA TEXHONOMMYECKUX HYXKA. Takomn
noaxof MO3BOMAET UCMONb30BaTb TEHEPUPYHOLLYIo
YCTaHOBKY KpYbli rof,.

Mepeuncnum xapakTepHble o0cobeHHOCTU 3TOMN
cMcTembl:

« BbICOKast 3HePro3pPeKTUBHOCTD;

« yNbTPaHU3KMe BbIGPOCHI B OKPY»KatoLLyto cpeay;

+ BHYTPEeHHAA/HapyXHaA yCTaHOBKa;

+ MacwTabupyemasa KoHOUrypaums;

+ MVWHVMaNnbHOE KONMMYEeCTBO ABWXKYLIUXCA dne-
MEHTOB.

OHa obnapaeT Takxe criefyoLyMm NpermyLLecTBaMu:

* MVHVMaJbHble cYeTa 3a SNeKTPUYEeCTBO;

« 3KONornyeckn 6esonacHoe peLueHne;

+ MCMONb30BaHNE YTUIM3MPOBAHHOrO Tenna He
TONbKO 3VMMOW ANA OTOMNEHWA, HO W NeTom AnAa
KOHAVLMOHNPOBaHMA MOMeLeHN AN ANA TeXHO-
NOFNYECKUX HYXKL;

* MaKCMasibHasA SKOHOMUA SHePropecypCos.;

* BblcOYalLwasn HafeXXHOCTb;

* JONTUI XM3HEHHbIN LK 060pyROBaHMA.

Hemanyto posib B 5KOHOMUM SKCMyaTaLMOHHbIX pac-
XO[I0B MrpailoT 1 CUCTEMbl aBTOMaTM3auum 1 gucnet-
yepusaumu. Komnanua Carrier npepgnaraet B kayectse
TaKoW c1cTeMbl NCMOb30BaThb pelueHne ot Automated
Logic Co. WebCTRL.

Kak n apyrvre nogo6Hbie cuctembl, WebCTRL cocTo-
UT X3 [BYX YPOBHeN: aBTOMatM3auuum u ynpasne-
HuA. O6MeH JaHHbIMKM B CUCTEME OCyLlecTBNAeTcA
no npotokony BACnet, cTaBweMy Ha CErofgHALIHUN
J€eHb LWMPOKO PacnpoCTpaHeHHbIM 1 CTaHAAPTHbIM
AnA cuctem ynpasnenna 3paHnamu. WebCTRL npefo-
CTaB/AeT NONb30BaTeN0 UHTYUTVBHO NMOHATHbLIN BU3Y-
anbHbIN MHTEPdENC, NMEIOWMI MOLLHbIE NHCTPYMEH-
Tbl ANA BM3yanu3aumy 1 ynpaBiaeHUAa VHXeHEePHbIMU
cuctemamu. [ina HaBuraumm no cUCTeMe 1Cnonb3yeTca
OPeBOBUAHAA CTPYKTypa, rpynnupymowas o6beKTbl
KOHTPOJA MO X GU3NYECKOMY pasMeLLeHNIo B 34aHNM
unu komnnekce 3paHuin. WebCTRL oTnnyaeT Benmko-
nenHas rpaduka, paspaboTaHHasa NpodeccuoHanbHbl-

M1 ausanHepamu. Mcnonb3osaHne WebCTRL nosso-
nAeT BaM KOHTPOMMPOBaTb MNapameTpbl 3haHuA 13
no6ol TOUKM MMpa Yepe3 CTaHAAPTHBIN Be6-Opay3ep
C KOoMnbioTepa WM MOBUNBbHOIO YCTPOWCTBA, UCKIIIO-
Yyasa HeobGXOAMMOCTb B CreLMasibHOM MPOrpaMMHOM
obecneyeHnn.

Yepes Beb-uHTepdelic Bam JOCTYMHbI BCe QYHKLMM
ynpaBneHVa 3aaHneM, BKIlOYas:

+ AUCTaHLMOHHOeE yrpaBneHne obopyaoBaHmeMm;

+ HaCTPOWKY M W3MeHeHWe pacnmcaHuin paboTbl
VNHXEHEPHbIX CUCTEM;

+ KOPPEeKTUPOBKY TeXHONOrMyecknx napameTpoB
cucTem;

+ MPOCMOTP apXUBHbIX 3aMunceli NapameTpoB cMcTemM
B rpaduyeckom Brae;

* IPOCMOTP 1 NOATBEPXKAEHNE TPEBOT;

« MoslyyYeHne otTyeToB 06 aHepronoTpebneHnn, 3aHa-
TOCTV NMOMELLEeHNIA, LeNCTBUAX 06CNYKMBAIOLLEro nep-
COHarna v MHOTUX ApYruX;

+ KOHCTPYMpPOBaHME HecTaHLAPTHbIX OTYETOB, Npwu-
CNocob6IEHHbIX K MOTPeBHOCTAM nonb3oBaTens.

TpeBOXHble COObLLEHNA TakXKe MOTyT JOCTaBAATLCA
yepes SMS nnm aneKTPOHHYI0 MOYTY.

OcHOBHble  npeuMyLlecTBa  MCMONb30BaHUA
WebCTRL:

+ lporpammHoe ob6ecneyeHne paspaboTaHo C
NCMOMb30BaHMEM TOMbKO OTKPbITbIX CTaHAAPTOB U
NPOTOKOSOB.

+ B KauecTBe nnatpopmbl NOAXOAAT CaMble pacnpo-
CTpaHeHHble pelleHus, Takme Kak MS Windows, Sun
Solaris, Red Hat Linux, nopaepxwuBatotca pasfinyHble
Tnbl 6a3 AaHHbIX, Hanpumep MS SQL Server, Oracle
nnan My SQL, 4yTo no3sonAeT MUHUMU3UPOBATb CTOU-
MOCTb peanu3aLu 1 CTOMMOCTb BfafeHNA CUCTEMON.

« MolHble cpepacTBa pa3paboTKM [JalOT BO3MOX-
HOCTb 3HAUMTENbHO COKPaTUTb TpyZo3aTpaTthl U
CPOKMN peanu3aumm npoeKkTa U noapepX usBatb Unm
MOAEPHM3NPOBaTb CUCTEMY AUCTAHUMOHHO 4epes
ceTb NHTepHerT.

+ Bo3amMoXHOCTW MHTerpaunm obopynoBaHma TPeTbUX
NpOU3BOAMTENEN NO3BONAIT 0ObEAUHUTDL BCE MHXe-
HepHoe obopyfnoBaHME B OAUH CHaeHHO paboTato-
WM Komnnekc. NoaaeprMBaeTca MHOXECTBO MHAY-
cTpuanbHbix npotokonos: Modbus, Jbus, N2 Open,
LonWorks, York, BACnet.

« [pocTaa nonuTMKa NMUEH3MPOBAHMA U BO3MOX-
HOCTW MacLUTabMPOBAHUA CUCTEMbI MO3BOSIAIOT PA3BO-
paunBaTb ee NosTarnHo.

« HapexHas v rubkas cxema 6€30MacHOCTU C UCMONb-
30BaHuemM 128-6UTHOro LWMGPOBaHUA ANA 3aLMTbI
coeauHeHna (SSL) ncknoyaeT HeCaHKLNOHMPOBAHHbIN
JOCTyn K cucTeme.

- [oTOBble MPOrpamMMHbIE peLleHns AalT BO3MOX-
HOCTb aBTOMATMYECKM YNPaBNATb SHEPronoTpebneHu-
€M 3[jaHnA B LieJIOM B 3aBUCMMOCTM OT NOTPeBGHOCTY B
Tenne, xonoae, TapudoB SHeProcHabGKaLLUX oOpraHu-
3auuin 1 apyrux GakTopos.

O6opypoBaHue, wucnonb3youwee BACnet(r)-
NPOTOKOJ, MOXeT 6bITb nogknoyeHo no IP, ARCNET,
MS/TP nnun PTP (Touka-Touka).

Kpome TOro, otkpbitaa cuctema Automated Logic
NMo3BOJIAET OpraHnW30BbIBaTb COBMECTHYI paboTy c
obopynosaHuem, ncnonbsytowmm BACnet, Modbus, N2,
JBUS, LonWorks 1 MHorve gpyrue npoToKonbl.

Komnnekc meponpuAtnia, Kotopble npeanaraet AHI
Carrier, no3BonAeT AOCTUYb MaKCUMANIbHOW SKOHOMUM
SKCMnyaTayMoHHbIX 3atpaT. OHM BKAoualoT B ceba
NCMOJb30BaHNe KOreHepauMOHHbIX U TpureHepauu-
OHHbIX CUCTEM, COBPEMEHHbIX YMNIEPOB N aBTOMa-
TM3auMIo 1N AUCneTYepm3aLmio UHXEHEPHbIX CUCTEM
Ha OCHOBe MepefoBbIX TEXHOMOTNIA ynpasneHua. 3To
no3BosIfeT JOOUTHCA MaKCMMaribHO BO3MOXHOIO 3KO-
HoMuMYeckoro spdekTa. M

AHY
/\/

KomnneKkcHble pelueHns
AHI Carrier

AIRCONDITIONING & HEATING INTERNATIONAL

Lusinovskaya, 36 113093, MOSCOW, RUSSIA
Tel.: +7 (495) 937-42-41, Fax: +7 (495) 937-18-90
E-mail: ahi@ahi-carrier.ru
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ABAPUNHO-CNACATEJIbHAA

CUCTEMA MACCOBOWA
3BAKYALIUW

Bo3sedeHue u 3xcniyamayus 6bICOMHbIX 30aHUU CMAHOB8UMCA C€200HA OOHUM

U3 OCHOBHbIX HanpaesieHuli 20p00cK020 cmpoumenibcmed. Hexeamka ce6o0600HbIX
nnowadeli 0714 3acMpoliKu 8 20p00CKUX YeHmpax npueooum K pocmy 30aHuli 6eepx.
ComHu oghucos u yupexoeHuli nepemeuwyaromcs us cmapbix NOCMpoeK 8 Hoable
cospemeHHble HebocKkpebbl. Ix nocewyarom u 8 HUX mpyosamMca moicAaYuU Jilooel.

KomnakTHasa cuctema
Ha Kpbile 30aHKnA

LOHOBPEMEHHO C yBEIMYEHNEM KO-
yecTBa fiofel, paboTalWUx unm
KUBYLLMX B BbICOTKaX, PacTeT v PUCK
OMaCHbIX NOCNEACTBUN TEXHNYECKIMX
aBapuii B Takux 3JaHusAX. ABapuu
1 NoXapbl B He6oCKpebax MOryT NprBECTH K CaMblM
neyanbHbIM pe3ynbTaTaM, YUUTbIBAA BbICOKYIO KOH-
LieHTpaLwio HaceneHua. Henb3a cbpacbiBaTb CO cye-
TOB 1 TaKoe Y>KacHOe fBMIEHWE Hallen XM3HU, Kak

yrpo3a TeppopuCTUYECKUX aKTOB.

WHXeHepHaa MbIC/Ib UWET OTBET Ha 3TN BbI3OBbI,
CTapascb co3[aTb HafeXHyl cpepy obuTaHus B
BbICOTHbIX 3AaHUAX. Jy6nunpyoTca cucTembl SneKTpo-
CHabXeHus, yCTaHaBMBAOTCA CMCTEMbl aBTOMaTMye-
CKOro MoXapoTyLleHUs, pa3pabaTbiBaloTcAa CpeAcTBa
3BaKyauumn HaceneHna Npu onacHoOCTU.

K paspagy Takunx cpefcTB OTHOCUTCA YHUKasbHaA
aBapuUNHO-cnacaTesibHaA CMCTeMa MacCOBOWN 3BaKya-
LN 13 BbICOTHbIX 3[aHUN, ONMUCbiIBaeMaa B AaHHOWN
ctatbe. OHa pa3paboTaHa B V3paune u npepHasHa-
YyeHa N5 CnaceHus niogen Npu mobbiX IKCTPEHHbIX
cuTyaumax: nokapax, 3emsieTpAceHnAX U Teppopu-
CTUYECKUX aTaKax.

PaspaboTaHHas cucteMa M3HayanbHO MpefHa3Ha-
YyeHa ANA KOMNEeKTNBHOM, MaCcCOBOW 3BaKyaLuun Hace-
neHua. Ona Toro ytobbl M36eXaTb 3aBUCUMOCTM OT

104 BblchM nekab6bpb/AaHBapb

COCTOSIHUA 3[]aHUs, OHa pa3MeLlaeTcs 1 paboTaeT Ha
€ro Hapy»Hol CTOpPOHe, MMeeT COBCTBEHHbIE NCTOY-
HUKU MUTaHWA W NynbTbl yrnpaBneHus. ABapuiHo-
crnacaTenibHas cMcTema obecneumBaeT ObICTPYHO OfHO-
BpPEeMeHHYI0 3BaKyauuio go 135 yenosek no6oro Bo3-
pacTta n GpusMUecKmx Bo3mMoXKHocTen. OgHOBPEMEHHO
3Ta cMCTeMa JOCTaBIIAET B HYXKHYIO TOUKY criacaTenen,
NOXaPHVKOB WK FPynny 3axsaTa NpecTynHUKOB.

D¢ PeKTUBHOCTL PaboTbl aBapUNHO-cracaTelbHOWM
cucTemMbl obecneyrBaeT NPUYHLMUMNMANbHO HOBbIV MOA-
XO[ K ee KOHCTPYMpOBaHMio. [1ns co3gaHns MexaHm3ma
CMaceHns NCNob3yeTcA OPUTrHANIbHOE MHXXEHepHoe
pelieHne — NpYMeHeHre NpUHLKMNa MaTpewKkn ans
KOMMAKTHOIO pa3MeLleHnss HeCKoNbKUX cracaTesb-
HbIX KabUH B CJIOXKEHHOM COCTOAHWM U UX BbICTPOro
pa3BepTbiBaHNA B NpoLecce 3BakyaL . ITo pelleHune
3alULLEeHO HECKONTbKMMM NaTeHTaMu, MPU3HaHHbIMU B
CLUA v eBponenckmx cTpaHax.

MoHTaX 1 ycTaHOBKa ccTeMbl TPeOYIoT onpeaeneH-
HOW afanTaunmn K KOHKPETHOMY COOpPYXeHWUI, KOTo-
pas cBOAWTCA K BbIOOPY MeCTa SKCTPEHHbIX BbIXOAOB,
JOCTYMHbIX B KpaTyalllee BpeMa ANA CNacalowumxcs.
CnacaTenu fonXHbl UMeTb BO3MOXXHOCTb OTKPbITb 3TN
BbIXO[bl C HapPY>KHOW CTOPOHbI 3JaHWA NpU BXOAe 1
3aKpbiTb Npy BbixoAe. HyXXHO npeaycMoTpeTb 1 NaH-
AyCbl ANA nepemeLleHna NHBAaNNAHbIX Kpecen 13 3aa-

KomnakTHaa cuctema B pa6oqu COCTOAHUN

nexkabpb/aHBapb BbIEuTM
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MexaHunyeckasa cxema CTaHﬂapTHOIﬁ CnCTEMbI

HVA B CracaTesibHble KabuHbl. BO3MOXHa yCTaHOBKa
LOMOJHUTESIbHBIX CKPbITbIX HAMPaBAAoWMX TPOCOB
Ha BHELUHEel CTOPOHe 3[aHuA, KOTOpble MOBbIWAOT
YCTONUMBOCTb KOHCTPYKLMUN.

Co6CTBEHHO aBapuiHO-CMacaTesibHasa cucTema
MOHTUPYETCA Ha KpbllWe Kak CTPOAWMXCA, TakK U
cylecTByOWmMX 38aHUA. OCHOBHBIMM 3fiEMEHTAaMU
ee KOHCTPYKUWMW ABASIOTCA OCHOBaHMWe, NpuBapeH-
HOoe K ene3o6eToOHHOMY KapKacy 3faHusA, mexa-
HMYecKas cucTemMa pPasBepTKU U LBUXEHMWS, ABa
AaBTOHOMHbIX reHepaTopa — MCTOYHMKA NUTaHWS, ABa
nynbTa ynpaBieHnsa B PasfinuHbiX TOYKAX HYNeBoro
YPOBHA 1 HAabop pa3BepTbiBAOWMXCA CnacaTesb-
HbIX KOP3WH. [Insi paboTbl B KPUTUYECKUX YCIOBUAX
roxapa Bbl6paHbl OrHEYNopHble MaTepurasbl KabuH
N MeXaHNUYEeCKUX YacTen.

CnepyeT y4ecTb, UTo NyNbTbl YPABAEHUA MOTYT 6bITb
YCTaHOBJIEHbI OAVH — B CAMOM 3[aHu1W, B BecTubone y
LeXyPHOro onepaTopa, a BTOPOW — pe3epBHblii — B 34a-
HWW MO COCeACTBY AN B CMELNANIbHOM NOMELLEHNN.

PaccmoTpum nogpobHee, kak paboTtaeT aBapuiiHO-
crnacaTenbHas cucTema.

B KpuTnueckom cuTyaumm no KomaHpge C nysnbTa
YCTaHOBNEHHAA Ha Kpbllle KOHCTPYKUMA akTUBUPY-
eTcA 1 CnyckaeTca Ha 3emiio. HeckonbKo BCTPOeH-
HbIX KakK MaTpellka KabWH CrnycKalTcA BHW3, pas-
BOPAYMBAOTCA M NMPUHMMAIOT Ha GOPT MOXKaPHbIX U
cnacaresnei. 3aTem KabuHbl NOAHUMAIOTCA K aBapuii-
HbIM ABEPAM Cpasy HeCKONbKMX dTaxeln. MoxKapHbIn
OTKpbIBaeT CHapyXu aBapuiiHblie aBepu (BO3MOXHO
MNX aBTOMaTMyeCcKoe OTKpbITMe CHapyXu!) 1 BXOAUT B
nomelleHme — Ha nnowapaky cbopa 3Bakympyembix.

Mpun 3TOM NpoBOAMTCA OAHOBPEMEHHaA 3BaKyaLua
nogen c¢ Heckonbkux 3Taken. ocne 3anonHeHua
KabUH cMCTEMa OMYCKaeTCA Ha 3eMJTI0 C MaccaXXkmpamu.
Kaxxpaa nocnepyowas kabuHa BXOAUT B Mpefbiay-
LLYI0 MOCAe BbIXOAa U3 Hee fitofden.

Cnctema pasBopaumBaeTca B obpaTHON nocnefo-
BaTE/IbHOCTWN, NPUHUMAA HOBYIO TPYNMny MOKapHbIX.
Mocne 31Oro KabuHbl MOryT CHOBa MOAHMMATLCA 3a
cnegylowen rpynnon. MakcumanbHoe Bpema LuKna
3BaKyauUun C BEPXHUX dTaxken 3gaHna — 8-10 MUHYT
[ONA CaMblX BbICOKMX 3AaHWUIN.

Ytobbl nyywe npucnocobuTbCa K KOHKPETHOMY
3[aHNI0, KOHCTPYKTOpbl pa3paboTtann ae 6a3oBble
KOHPUrypaumuy aBapuiiHO-CNacaTenbHON CUCTEMbI.
BaxHenwme TexHMYeckne napameTpbl KOHCTPYKLUN
npusegeHbl B Tabn. 1. A OCHOBHbIMU OTIMUYUTENbHbI-
MU OCOOEHHOCTAMM BapWaHTOB ABMAIOTCA pasmep 1
KONMYeCTBO KabUH, CKOPOCTb UX ABUXKEHUA.

Kak BMAHO 13 CpaBHEHUA NpeACTaBfEHHbIX B Tabs. 1
[aHHbIX, CTaHAAPTHbIV BapyaHT XapakTepuayeTca Hanu-
umem 60nbLIOI 27-MeCTHOI crnacaTenbHON KOP3WHbI, MO
CpaBHeHWIo ¢ 17 MecTamy B KOMMAKTHOM BapuaHTe. 3aTo
CKOPOCTb [ABVPKEHWS KAabVIH ANl KOMMAKTHOrO BapuaHTa
BABOE BblLLE, YeM B CTAHAAPTHOM. DTV [Ba MapameTpa
CyLeCTBEHHO BAMAIOT Ha AUTENIbHOCTb LMKNa crace-
HVA 1 KONNYECTBO 3BaKYNPOBAHHbIX.

Pacuet BpemeHM LMKNa M KonuyecTBa 3BaKyupo-
BaHHbIX B 3aZlaHHbIV Nepuoj BpeMeHM B 3aBUCMMOCTH

Tasnuua 1
Mapametp CTaHfJapTHbIN BapuaHT KomnakTHbI BapuaHT
MakcumanbHasA BbicOTa 3aaHNSA 200-300 m 300 m
KonnyectBo KabuH Jo5 2
Pa3mep KabuHbl B CJIOKEHHOM COCTOAHUM 300x150x250 cm 250x150%x200 cm
LLnpuHa BXO[HOW/BbIXOAHOWN ABEPEI 75 cm 80 cm
120 cm 120 cm
MakcrmanbHoe Yncso cnacaembix 135 yenosek 35 yenosek
Bec cucrembl 14 000 kr 8000 kr

Pasmepbl B CNOXXEHHOM COCTOAHUN

LnpwrHa — 467 cm
BbicoTa — 493 cm
OnnHa - 514 cm

LnpwrHa — 340 cm
BbicoTa — 450 cm
OnnHa — 400 cm

CKOpOCTb ABUXKeHNA

80-70 M/MUH

130-120 m/mnH

3amac NpoYHOCTY Kabens, He MeHee x10

x10
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TABNULA 2

STa)KHOCTb

40 50 50

60

60

BbicoTa, m

180 225 225

270

270

KonnuecTtBo KabuH

CKOpOCTb ABWXEHUA, M/C

2,0

Bpems aBaKyaLuu C BEPXHUX STaXKeN, MUH.

64 8,6 9,6

56

BpeMH NosiHon 3Bakyauuu 30aHNA, MUH.

50 61 57

79

98

KonnyectBo 3BaKyMpoOBaHHbIX

972 1215 1188

1485

986

OT BbICOTbI M 3TaXXKHOCTU 34aHWNA, BapuaHTa CUCTEMbI 1
KonmM4yecTBa KabuH npuseaeHobl B Tabn. 2. Kak BMgHoO
13 ee aHanM3a, CTaHAapTHasa KoHGUrypauma obecne-
yMBaeT NpumMepHo B 1,5 pasza 6onbluee KONMYeCTBO
CnaceHHbIX B 3aaHHbIN NPOMEXKYTOK BpemeHu. B To
Ke BpemsA UMKA 3BaKyauuu B KOMMAKTHOW cucteme
BBOE MeHblUe, YeM y CTaHJapTHOW. AHanu3 Hace-
NEHHOCTU KOHKPETHOro 3A4aHnA Mo3BoNsAeT BbiOpaTb
Heob6xoANMYI0 CUCTEMY C yYyeTOM KonmyecTBa noce-
TUTenen n paccToAHMA A0 3BaKyaLMOHHbIX BbIXOAOB.
B 3paHuM mMoryT 6bITb yCTaHOBJIEHBI HECKOJIbKO KOM-
NakTHbIX CUCTEM WM CTaHAAPTHAA M KOMMaKTHaA
cmcTemMa B BbIOPaHHBIX TOYKax. ITO AaeT BO3MOX-
HOCTb NOAXOANTL K BbIOOpY KOHMIrypaumm cuctembl
1 C NO3MLNIA SKOHOMMYECKON 3PPEeKTUBHOCTH, Tak Kak
KOMMAaKTHasA KOHGUrypauma nprmepHo Ha 40%, a To 1
BABOE, flelleBsie CTaHAApTHON. B niobom cnyuae ctou-
MOCTb CnacaTefibHOM CuCTeMbl coCTaBnAeT meHee 1%
CTOMMOCTM 3[4aHNA N He UAET HN B Kakoe CpaBHeHne
CO CTPaxoBblMW BblniaTaMu NOCTpafjaBLUMM OT KaTta-
cTpod Npu OTCYTCTBUMN CPEACTB 3aLUnTbI.

ABapuiiHO-cnacaTefibHaA cucTema 3BaKyauum un3
BbICOTHbIX 3[jaHuii pa3paboTaHa B COOTBETCTBUM
C amepuKaHCckum cTaHgaptom ASTM E2513-07
«CneundurKauma BHELWHNX 3BaKyaLMOHHbIX aBapuii-
HbIX NNaTGOPM [NA BbICOTHbIX MHOFO3Ta)HbIX 3Aa-
HUA». OHa OTBeyYaeT 1 TpeboBaHUAM yTBEPXKAEHHO-
ro rop Hasap ®epepanbHoOro 3akoHa «TexHUYecKui
pernameHT o TpeboBaHMAX MoXapHol 6e3onacHo-
CTu». Kak CpeAcTBO KOMNMEKTUBHOTO CrnaceHua niofei
C BbICOTbI Npy noxape (cT. 47 n 80), B KOHCTPYKLUN
yuTeHbl Tpe60BaHA MO TaKMM BaXKHbIM MoKasaTesnsam,
KaK LWMpVHa 3BaKyaLMOHHbIX BbIxofoB (M. 6.5 cT. 89)
N MUHMMasbHblE pa3mepbl CUCTEMbl B CJIOMKEHHOM
CcOCTOAHUN. TaK, OHa 3aHMMaeT MeHblle nnowaau,
BblleNIAeMON MO 3aKOHY Ha Kpbille AA TPAHCMNOPTHO-
cnacatenibHOI KabuHbl BepTosieTa (n. 17 cT. 90).

MNepBasa B Mupe OencTByoWasa cucTtema MacCoBOW
3BaKyauuu Nofiet yctaHoBeHa 1 QyHKLMOHMPYeT B
Tenb-ABue (3pannb) Ha OQHOM M3 CaMblX BbICOKMX
Heb6ocKpeboB pervoHa. B o6bluHblE AHM OHA MUCMNOSb-
3yeTcA Kak MoAbeMHVK HerabapuTHbIX rPy30B Mnpwu
pasMelleHy B 3aaHUN HOBOTro 060pyA0BaHUA U NPo-
BEJIEHNN PEMOHTHbIX paboT. Ewe okono 10 cuctem
HaxoOATCA Ha Pa3HbIX CTaAMAX U3rOTOBIEHUA N MOH-
TaX<a B pa3HbIX ropogax Mupa.

B GyayLuem 3Ta v el NofobHble aBapuNHO-CracaTesb-
Hble CUCTEMbl OOSKHbI CTaTb HEOTHEMJSIEMOW YacTbio
VHXEHEPHOro 060pPYAOBaHUA MPY MPOEKTUPOBAHUM 1
SKCMyaTaumn BbICOTHbIX 3AaHui. Tonbko o6opyaoBa-
HVe TaKoro Kracca obecrieumBaeTt craceHvie 6osbliero
KOMIMYECTBA JIt0fe B HECOMOCTABNMO KOPOTKOE Bpems
Mo CPaBHEHUIO C aBAPUIAHO-CMacaTeNibHbIM BEPTONIETOM
WV UHAVBUAYANbHBIMU CPEACTBAMU SBaKyaumm. [JaHHan
ccTemMa He UMeeT GU3MUECKIIX 1 BO3PACTHBIX OrpaHmye-
HIII, KOMMAKTHA 11 SKOHOMMYECKN 060CHOBaHHa, M

Mo Bonpocam npoeKTUpoOBaHuUA

1 NOCTaBOK o6palyaTbca:

Colored Glass Printing& Building
Innovative Solutions

Ten.: +972-(0)-54-3113267

®dakc: +972-(0)-77-5161415

E-mail: printonglass@013.net
www.coloredglassprinting.vivity.com

JBakyauua

nexkabpb/aHBapb Bbmﬂ“!kj;




[MOHUTOpPUHT

CUCTEMDI
MOHUTOPUHTA

TexHoM02U4YeCKUe OCHOBbI nocmpoeHusa cucmemMm MOHUMOPpUH2a
Hecywux KoucmpyKuuL"l 8bICOMHBbIX U YHUKAJIbHbIX ob6vexkmos

Puc. 1.

3ailaun MOHUTOPUHTa

Ha pasHbIX CTaAMAX
XKM3HEHHOro L1Kna obbeKTa

Puc. 2.
TNOBOW COCTaB CUCTEMbI
MOHUTOPUHIa

coXaneHuto, B nocnefHee Bpems
YBENNUMNOCb UYMCIO HecYaCTHbIX
CNyyaeB Ha CTPOUTENbHbIX OObeK-
Tax. ExerogHo Mmbl cTankmaemca ¢
HEOBXO4MMOCTbIO MPOBOAUTL He3a-
BVCUMbBIA aHann3 MpUYMH OBpYyLUeHUsA, YXyALleHns
COCTOAHUA 3[aHUIN N COOPYXKEHUI. ITN 06bEKTDI, KaK
NpaBuno, ABAAIOTCA MeCcTaMu CKOMeHnA 60bloro
KOMMYEeCTBa NIOJEN, UYTO NOAYEPKUBAET 3HAUYMMOCTb
nNpo6s1emMbl U BaXKHOCTb MOMCKa CNOCOOOB ee pelueHnA
4NA NpefoTBpaLleHna HeobpaTUMbIX NOCNeACTBUIA.
AKTyanbHOCTb JaHHOrO BONPOCa 1 NoCineAHne TeH-
AeHUUN CTponTenbCTBa B Poccum KpymnHbIX 06BbeKTOB,
a TaKXKe MHTEHCUBHOCTb, C KOTOPOW OHY BO3BOAATCA,
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onpegenunm HeobXogMMOCTb CO3[aHMA HOBbIX dMe-
MeHTOB 0becneyeHns KOHCTPYKTUBHOMN 6e30nacHoCTL.
OfWH U3 HUX — aBTOMaTV3UPOBaHHbIE CUCTEMbI MOHU-
TOpUWHra AepopMaLOHHOIO COCTOAHNA HECYLLNX KOH-
CTPYKUMA. HeobxoaMMoCTb CO3[aHUA TaKUX CUCTEM
OTparkeHa B MMEIOLENCA HOPMATUBHO-METOANYECKON
6a3e 1 yunTbiBaeTCA Npu pa3paboTKe HOBbIX HOpPMa-
TUBHBIX [JOKYMEHTOB M TEXHUYECKMX PerfnameHToB Mo
obecrneyeHunio 6€30MacHOCTLN 3JaHNUIA 11 COOPYKEHWIA.

CTAAUN CO3AAHUA CUCTEMbl MOHUTOPUHIA
HECYLLUX KOHCTPYKLUIA

B cOOTBETCTBUM CO CNOXMBLUENCA NPAKTUKOM U Tpe-
60BaHNAMY HOPMATVBHO-METOANYECKNX [OKYMEHTOB
cYcTeMa MOHUTOPUHIA HeCyLnMX KOHCTPYKLUMIA pa3pa-
6aTblBaeTCA Ha CTaAMM NPOEKTMPOBaHUA, yCTaHaBIMBa-
€TCA Ha 3Tare CTPOUTENbCTBA U UCMOSb3yeTCs NpY BO3-
BEAEHUN W SKCNJlyaTaummy 30aHUIA U COOPYXKEHWUI Ans
KOHTPOMA COCTOAHUA HECYLLMX KOHCTPYKLUMI (puc. 1).

Ha sTane npoekTupoBaHuUA onpeaenaioT Moaenb
yrpo3, peanusauyusa KOTOPbIX MOXKeT Bbl3BaTb YXYA-
LeHne TeXHWYeCKoro cocTtosHuAa obbekTa. Mogenb
yrpo3 pa3spabaTbiBaeTcsA UCXOAA 13 MECTOMOSIOXKEHNA
ob6beKTa (KNMMaTUYECKNX 1 FreosIorMyecKmx ycnoBuii),
KOHCTPYKTMBHbIX 0COb6eHHOCTel, yHKLMOHaNbHOro
Ha3HauyeHuA.

Ha ocHoBaHun mopenu yrpos onpenenaioT CocTaB
KOHTPOJIMpPYeMbIX NMapaMeTpoB, Npasuia 06paboTku 1
KPUTEPUN OLEHKUN TEXHNYECKOTO COCTOAHNA 0ObeKTa.

[inAa onpefeneHna pacyeTHbIX (LOMYCTMMBbIX) 3Haue-
HUIA KOHTPONMpPYeMbIX NMapaMeTpoB pa3pabaTbiBaeTca
MaTemaTmyeckas M KOMMblOTepHasa Mopenb obbekTa
C VCMOSIb30BaHMEM COBPEMEHHbIX CPefCTB KOHeYHO-
anemeHTHOro aHanu3a (ANSYS, «Jlupa», MicroFe n gp.).

Ha ocHoBaHWMM cocTaBa KOHTpONMpyembIx napame-
TPOB AOMKeH OblTb onpefeneH KOHKPEeTHbI COCTaB
n3mepaembix GM3nNYeCcKUx BenMUUH (pedpopmauunu,
konebaHuA, paBneHna n gp.) n obopyaoBaHMA cmucTe-
Mbl MOHUTOPWHTrA.

Ha sTane cTtpouTenbcTtBa ycTaHaBnuBaeTca 060-
pyfnoBaHMe CMCTeMbl MOHUTOPUHIa — faTunku gedpop-
Mauuu, JaBfieHns, TeMrnepaTypbl, akyCTUUYeCKOM SMUC-
cum, BUGpoaaTumKy (akcenepomMeTpbl, BENOCUMETPBI),
TaxeomeTpbl. B npouecce ctpoutenbcTBa ocCyLyecT-

AHIOPEW WAXPAMAHbAH, KaHpA. TexH. HayK, reHepanbHbin anpektop HMNO COOAWUC, saBeaytowmii
oTAaenom pa3paboOTKM M BHeJPEeHUA TEXHONOINMN KOMNNeKCHOTro obecneyeHnAa 6e30MacHOCTMN BbICOTHDbIX
M YHUKaNnbHbX o6bekToB YN «HUWMoccTpoi», 3aBeayloWMNN SKCNEePTHLIM OTAENOM NO Bompocam
3KCNepTuU3bl MPOMbIWAEHHON 6€30NacCHOCTM 3JaHUN n coopyxeHun TYMN «HUWMoccTtpoin»

B/ISIIOT MOHUTOPUHT C WCMOb30OBaHNEM YCTAaHOBEH-
HOro 06opyaoOBaHUsA, pe3yNbTaTbl KOTOPOro CpaBHU-
BalOT C MOJTYYEHHbIMY 3HAYEHUAMU KOHTPONPYEMbIX
napamMeTpoB Ha OCHOBE MAaTEMATUYECKOTO MOAENMPO-
BaHuA. o OKOHYAHWMK CTPOUTENBCTBA NPOBEPAETCA
afleKBaTHOCTb MaTeMaTuyeckon mopenu (Npu Heob-
XOAMMOCTU ee HY>KHO OTKOPPEKTUPOBaTb) U YTOYHS-
I0TCA NpaBuia 06paboTKM pe3ysibTaToB MOHUTOPWIHIA
N KPUTEPUN NPUHATUA PELLEHNIA.

TUNOBbLIE PELWULEHUA NOCTPOEHUA

CACTEMbI MOHUTOPUHIA HECYLWUX

KOHCTPYKLMIA. COCTAB U CTPYKTYPA

CncTeMa MOHUTOPUHIA HECYLWMX KOHCTPYKLMIA
MOXeT ObITb MPeACTaBNeHa B BUAE CeAYoLWUX GYHK-
LIMOHANbHbIX 6110KOB (puc. 2):

1) nepBMYHbIe AaTUMKN 1 06OPYAOBAHUE;

2) cucTembl c6opa 1 perncTpauny JaHHbIX;

3) nporpaMmHoe 1 MaTeMaTyeckoe obecneyeHue.

MepBuuHblie gaTunkn n o6opyaoBaHue NpeaHa-
3HaueHbl ANA PErucTpaumm pasnnyHbiX NapameTpos,
XapaKTepu3yoLmx HanpsxeHHo-f1edopMMpoBaHHOe
COCTOSAHUE OTHENbHbIX KOHCTPYKLMIA UAW X TPYNMbl.
JaTumkamu perucTpupyroTcs Takne napameTpbl, Kak
HaKJOH, ocapKa, Aedpopmaums, faBneHne, NPOCTpaH-
CTBEHHble KOOPAVHATbI, YacTOTbl U KonebaHuaA (ycKko-
peHwue, CKOPOCTb), TEMMepaTypa, BNaKHOCTb.

Cuctema c6opa 1 perncTpauum gaHHbIX NnpeaHa-
3HauyeHa AS1A KOHCONMAALUU NePBUYHBIX JAaHHbIX MO
pe3ynbTaTam N3MepeHuii, NpeobpasoBaHna CUrHaNoB
OT [JaTuMKOB B LUNGPOBON BUA U XPAHEHUS MOJTyYEH-
HbIX JaHHbIX.

MaTtemaTnuyeckoe n nporpammHoe obecneve-
HUMe — AAPO CUCTEMbI MOHUTOPUHIA — NPeACTaBNsAeT
coboWi ee NHTENNIEKTYaNIbHYI0 HAaUMHKY 1 COCTOUT 13
cnegyoLWwmnx cucTem:

14 ¢peBpans 2004 roga, Mockea —
pa3spyLueHne akBanapka «TpaHCBaanby.

4 pekabpsa 2005 ropa, ropog Yycoson
MepmcKoro Kpas — o6pyLIeHie KPOBAV
nnaeaTtesibHoro 6acceiHa «enbduH».

23 ¢peBpans 2006 ropa, Mocksa — o6pyLIeHne
BaymaHcKoro pbiHKa.

22 HoA6psA 2007 roga, Mockea — aBapuis
B KpbITOM KOHbKOOEXXHOM LieHTpe
B Kpbinatckom.

10 pekabps 2008 roga, Mocksa — 0b6pyLueHne
NepeKpPbITUIA 3AaHNA NPV BbINOIHEHNN
CTPOMTENBbHO-MOHTAXKHbIX PaboT

B CTapOKOHIOLLEHHOM MepeyJike.

17 vioHAa 2009 roga, MockBa — obpyLueHve
30aHUNA Ha CaloBHNYECKOW HabepeXKHONM.

Puc. 3.

Pe3ynbTaTbl
MaTeMaTUyeckoro
MOZENIMPOBaHUA 30aHNA
3aKOHOAATEeNbHOW 1
NCMNONHUTENbHOW BRacTU
(MockBa, MMALl «Mocksa-
Cutny, yyactok 15)

Puc. 4.

PesynbraTbl
MaTeMATUYeCKoro
MOZENNPOBaHNA BbICOTHOTO
3paHns (MockBa,
JleHuHrpapckui np., 8. 39)
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Puc. 5.

Pe3ynbraTbl MaTeMaTM4eCKoro
MOZENMPOBaHNA

BbICOTHOTO 3fjaHuA (MockBa,
AntydbeBcKoro Liocce, B. 54)

Puc. 6.

OTobpaxeHne pesynbraTtoB
MOHUTOPWUHra B
nporpaMmmMmHOM Komnnekce
SODIS Building M

1) MaTemMaTryeckas Mofesib OOBbEKTa;

2) nporpaMMHbI KOMMeKc (cneynpoueccop) no
KOMMeKCHOM 06paboTKke pe3ynbTaToB MOHUTOPWHIA,
OLEHKe 1 MPOrHO3y TEXHWYECKOTro COCTOAHWA Hecy-
LMX KOHCTPYKLNI;

3) NporpamMmmHbI KOMMIEKC MO YNpaBieHNo cucTe-
MOV MOHUTOPUHIa 1 NOArOTOBKE OTYETHON JOKYMEH-
Tauum no pesynbTaTaM MOHUTOPUHTA.

Mamemamuyeckaa modenb 06veKkma co3faeTtca

110 BblchM nekab6bpb/AaHBapb

C Lenbto onpeAeneHnsa pacyeTHbIX 3HaYeHn napame-
TPOB KOHTPONA CMCTEMbl MOHUTOPWHra (Hanpumep,
pacueTHble gedopmauuy B dyHAAMEHTHOW nnuTe,
CBafX, HECYLMX KOHCTPYKLUMAX, pacyeTHble AMHaMK-
yeckne XapakTepucTukn obbekTa, TakuMe Kak 4acTto-
Tbl U aMnANUTYyabl KonebaHuii, nepepaTtoyHble OYHK-
umn n ap.). Ha puc. 3-5 npeacraBneHbl HekoTopble
pe3ynbTaTbl MaTemMaTUYeCcKoro MOAeNnpoBaHuA AnA
CMCTEM MOHUTOPUHra 34aHUA 3aKOHOAATENbHOW U
1NcnonHuTenbHom Bnacty ropoga 8 MMJL, «Mocksa-
Cutn» n wrab-kBaptup Siemens n AOK «Crctema»
(MockBa, JleHuHrpagckmii np., 8. 39), BbICOTHOTO 31a-
HUA B pamKax nporpammbl «Hosoe KonbLo MOCKBbI»
(AnTydbeBckoe Wwocce, BA. 54).

Haw onbIT nokasbiBaeT, 4TO MaTemaTunyeckas
MofesNib CO3AaeTcA He3aBMCUMMO OT pa3pabatbiBae-
MO KOHCTPYKTOpaMy pacyeTHoOW mogenn obbekTa.
Bo-nepBbix, MOgENn NMeIoT pasnnuyHoe Ha3HavyeHue —
KOHCTPYKTOpPbI 06beKTa co3atoT UX AN onpefeneHuns
1 nopabopa KOHCTPYKTMBHbIX pelleHnid. Mogenb ana
MOHUTOPWHra npefHasHavyeHa AnAa nepBoHayvanbHOro
onpepeneHna KOHTPOMpPyeMblX MapamMeTpoB 1 fanb-
Helwen paboTbl Ha CTaAUK SKCMyaTaLMnm COBMECTHO
C CUCTEMON MOHUTOPUHra. Bo-BTOpbIX, He3aBMcMoe
co3gaHve mofenu nosponsetr 6onee [OCTOBEPHO
OLEHUTb ee afileKBaTHOCTb 1 COOTBETCTBME OObEeKTa
NPOeKTHbIM pelleHnAM. PazpaboTaHHble MaTemaTu-
yeckne Mopenv 06beKToB ANA CUCTEMbI MOHUTOPUWHIA
YTOUHAIOTCA NO Mepe CTPOUTENbCTBa U MOMyYeHus

peanbHbIX NOKa3aHWi C AaTUMKOB. B nTOre No OKoH-
YaHMU CTPOUTENBbCTBA MaTEMATUYECKas Mofeslb 00b-
eKTa MOHUTOPUHra (nocsie BCeX YTOYHEHNIN) COOTBET-
CTBYeT NMOCTPOEHHOMY OOBEKTY M MCMONb3yeTcs Ha
3Tane CTPOUTENbCTBA M dKCMyaTauuy Ans aHanmsa
pe3ynbTaToB MOHUTOPUWHIA, OLEHKU 1 NPOrHo3a pas-
BUTUA OedeKToB M obecneuyrBaeT 0ObEKTUBHOCTb
aHanu3a pe3ynbTaToB MOHUTOPUHTA.

lMpozpammHoe o6ecneyeHue cucmembl MOHUMO-
puUHaa npefHa3HauyeHo:

« NS YNPaBNeHUs CMCTEMO MOHUTOPWUHTS;

« cbopa 1 xpaHeHUs MHPopMaL MK, NoSTyYaemoit oT
[aTuMKOB 1 060pyAoOBaHKA, obecneunBaloLWyxX n3me-
peHne KOHTPONMPYeMbIX NapameTpoB;

« 06paboTKM 1 aHanv3a JaHHbIX ANs onpeaeneHns
TEXHNUYECKOTO COCTOSHUS 06BEKT];

+ HaCTPOWNKM creynpoueccopa CUCTEMbI MOHUTO-
pUHra 1 npasuna paboTbl CMCTEMbI MO ONpefeneHunio
TEXHNYECKOTO COCTOAHMA 3[aHUN N COOPYXEHWUA B
aBTOMATUYECKOM peXunme;

+ onpepeneHnsa ynpaBnAlLWKX PeLeHnA U peko-
MEeHAauuUi no fanbHelwen Hanbonee 3pdeKTUBHOM
3KCMNyaTaumm o6beKTa;

* WUHTErpauum cucTeMbl MOHWUTOPWHra C APYrumMu
ONCNeTYePCKUMY CUCTeMaMy OOBEKTA U BHELIHUMU
CUCTEMAMM FOPOACKIMX CTYKO.

Mpumepbl paboTbl creunann3npPoBaHHOIO MpPo-
rpaMMHOro obecrneyeHus Ana cMCTEMbl MOHUTOPUH-
ra Hecywmx KoHcTpykuuii — SODIS Building M (pas-
pabotuuk — HMO COANC, cBupeTenbcTBO PocnaTeHTa
N2 2009612830) nokasaHbl Ha puc. 6 u 7.

MaTtemaTnyeckoe 1 nporpamMmmHoe obecreueHvie
Nno3BONAET OCYLIeCTBAATb COBMECTHYl obpabot-
Ky HaTypHbIX MOKa3aHWA CUCTEMbl MOHUTOPWHIA 1
NPOBOAUTb CPABHUTENbHBIN aHaNM3 C pacyeTHbIMK
3HaueHNAMMU, NOJTyYEHHbIMU B pe3ynbTaTe MaTeMaTu-
YeCcKoro MofeNMpoBaHusA. DTO aeT BO3MOXKHOCTb He
TOJSIbKO OLEHUTb TeKyllee COCTOAHMNE CTPOUTENIbHbIX
KOHCTPYKUUA 06BbeKTa, HO 1 CNPOrHo3nMpoBaTb ero
6yanyulee cocTtosHue. Tak, Hanpumep, paspaboTaH-
Hbin konnektueom HMO COANC wn cneumanucra-
mu TYIN «HUVIMoccTpoi» nporpaMMHbIA KOMMIEKC
SODIS Building M n komnnekc maTemaTUyecKux
mMopernen Ha 6ase NpoAykTa KOHEYHO-3NIeMEHTHOro
aHanm3a ANSYS 11 no3BonaT onpeaenaTb TPeHAbl
VN3MEHEHMA KOHTPOJNIMPYEMbIX MapameTpoB TeXHU-
YecKoro coctosiHMA obbeKTa (Hanpumep, HepaBHO-
MepHaa OcagKka) Ha MPOrHo3Mpyembli BPEMEHHOM
neprioa 1 OLUEeHUBATb C UCMONb30BaHMEM KOMMbIO-
TEPHOro MOAENMPOBaHUA BNUAHWE MPOrHo3upye-
MbIX 3HaUYeHU KOHTPONUPYEMbIX MapamMeTpoB Ha
byayllee TexHMYeckoe cOCTosiHME obbekTa. Tak,
cMcTeMa MOHUTOPUHFA YyXKe He MpocTo coobuiaet

3KCMnyaTaLMoHHOM cnyxbe o6beKkTa 0 BO3HUKHOBE-
HUW He6TaronpPUATHbIX GAaKTOPOB, HO 1 MOXKET onpe-
LEeNNTb, HaNpPrYMep, UTO eC/IN B TEYEHNEe NATU NEeT He
6yoyT NPUHATHI Kakne-nnbo mMepbl, TO TeXHUYeckoe
COCTOsAIHVE 34aHNA Yepes NATb NieT OyAeT oLeHnBaTb-
cA Kak HepaboTocnocobHoe. Ha puc. 8 npegctasneH
rpaduk, NMOCTPOEHHBI CUCTEMON MOHUTOPUHIA 1
NMoOKasblBaOWMIA NPOrHO3 TEXHMYECKOTO COCTOSHUA
obbekTa. W

Punc. 7.

Hactpornku
crneunpoueccopa

B MPOrpaMMHOM KOMjieKce
SODIS Building M

Puc. 8.

BbiBog nHdopmauumn

0 MPOrHO3e TEXHNYECKOTO
COCTOAHNA 06bEKTa
MOHUTOPVIHIa

JINTEPATYPA
COCTOAHUA 3[aHNIN U COOPYKEHNIN».

YCTOMYMBOCTY 3AaHNIA U COOPYXKEHUIN».

1. MaTeHT PO Ha nonesHyio Mogenb N2 66525 «CrcTema MOHUTOPUHIA TEXHNYECKOTO
2. EBpasuiicknin nateHT N2 006970 «Cnocob 1 cuctema Ans onpegeneHms
3. CBugetenbctBo PocnateHTa N2 2009612830 «ABTOMaTU3MpPOBaHHaA cuctema

MOHUTOPMHIa TEXHUYECKOTO COCTOAHMA 3AaHNI 11 COOPYXeHWiA Ha 6a3e
reorHpopMaLMOHHbIX TexHonorui (SODIS Building M2.5)».
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YYET )
TEMMEPATYPHOW

OKOHuYaHme.
Hauano B N2 4-5.
C.112-119

CLUEHAPUU PA3BUTUA NMOXAPA: MOXAPHAA
HATPY3KA HA HECYLWWUE KOHCTPYKLUN

MprBenem eule ABa CLeHapusa Pa3BUTMA NoXapa:
«nocne 3emMneTpACeHNA YMEPEHHOW CuUnbl» (cnyyan
5) n «nocne cnnbHOro 3emneTpaceHna» (cayyam 6).
Bce nmpumepbl NoXapHOW Harpysku Ha Hecywue
KOHCTpYKUMK (6e3pa3mepHble GYHKUUU Temnepa-
Typa/Bpema) MOryT 6bITb NpeAcTaBeHbl B Ciefyto-
wem Buae:

Cnyuaii 1:
0 = Aexp(—(t —a)’ /25 °). (2.92)

BTopas npov3BoaHas oT 3ToN GyHKUMU:
0 =—A/c[exp(=(t /a—1)2 1 2(c /a)?)] X
X[l-(t/a-1)°%/(c /a)?], (2.9b)

roe T - 6espasmepHoe BpemsA MpK MaKCUManbHOM
Temnepatype u

A=11,3;a=0,089;6 =0,169.

Cnyuaii 2:
0 = Aexp(—(t —a)’/25°). (2.10a)

BTopas npousBofHas oT 3Tol GyHKLUN:
0 = —Alc [exp(—(t /a—1)?/2(c /a)?)] x

X[1-(t/a-1)°%/(c /a)?], (2.10b)
rme A=16,95;a=0,0646;c =0,109.

Cnyuaii 3:
0 = Aexp(—(t —a)’/25°). (2.11a)

BTopas npon3BoaHas oT 3Tol GpyHKLMUM:
0 = —Alc [exp(—( /a—1) /2(c /a)*)]x
X[l-(t/a-1)°%/(c /a)?], (2.11b)
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rae A=4,55;a=0,0802;6 =0,1075.

Cnyuatii 4:
0 = Aexp(—(t —a)’ /25 °). (2.12a)

BTopas npoussogHas oT 3ToN GyHKUMK:
0 =—A/c’[exp(-(t /a-1)°/2(c /a)*)]x

X[1- (@ /a-1)?%/(c /a)*], (2.12b)
rme A=3,73;a=0,0893;6 =0,1063.

Cnyuyati 5. 3agucumocmes memnepamypHo20 8030el-
cmausa om 3emsiempsAceHUs ymepeHHoU cusel

BunuHenHbIn 3aKOH M3MeHeHMA TemnepaTypbl
(pwnc. 5) nnniocTpupyeT BO3AenCTBME TEMNEPATYPHON
HarpysKky Ha CUCTeMY HecyLMX KOHCTPYKLMIA (Korga
'[l —0). OTciopa Takxe criegyeT, YTo B AaHHOM
cnyyae MakcMMarsbHbIi AMHaMUYeCKNn KoadpdurumneHT
c yyetom fedopmauuy paBeH 2, OAHAKO 3TOT MOKa-
3aTeNlb MOXET U NpeBbIWaTh 2, eCAN yYnUTbIBaTb BHY-
TpeHHne ycnnma (MOMeHTbl, MonepeyHas cuna u T.n.).
MonHaa gpedopmaums B 3ToM cnyyae [18]:

sin(t, /2)
(1,/2)
e T>T, v T =ot.
M3 ypaBHeHuA (2.13) cnepyeT, YTO MaKCMManbHbIN

AvHamMnuecknin koadduumeHt K = 2. [luHammyeckme
YCUNUA 1 HANPsKeHWs B 3/IEMEHTaX HecyLluX KOH-

Vit =0T o LILE 1, 2.13)

CTPYKUMI ABNAIOTCA WCKIOUUTENBHO CneAcTBUEM
d13nYECKOoro nepemeLLeHus.

Cnyuyati 6. Bozoelicmasue u ¢pykmyayuu
B pencreutenbHoCcTM KpuBaa rpadurka Temnepa-
Typa/Bpemsa nofBep)keHa HeKoTopbiM GnyKTyaumuam

Tekct JJEO PA3OONbBbCKUMM, LR Structural Engineering Inc., luHkonbHwup, wtat Unnunoinc, CWA,
npodeccop CeBepo-3anafHoOro yHmsepcurteTta, dBaHCTOH, wTtaT Unannnonc, CWLA

MaKCMMarnbHbIX TemnepaTyp M3-3a rmapoamHaMmye-
ckoro a¢deKkTa nNpu pacnpocTpaHeHumn noxapa [15].
Mpennonaraetcs, uto GNyKTyaUMn B faHHOM Clyyae
HeBenuku (= 10° C), TeM He MeHee OHU NPOUCXOAAT C
YyacToTol, 65IM3KON K COOCTBEHHOI YacToTe Koneba-
HUIA CUCTEMbI HeCyLMX KOHCTpYKLUMiA (6 =0,95w) (purc.
3: T=T,[1+0,01sin6].

OnHammnyeckaa pedopmauma ms-3a dbnykTyaumm
TemnepaTypbl MOXeT ObITb NpefcTaBlieHa He MHaue,
Kak B cieflytoliem Bufe:

oT L
yd = 2 2 X
1-(6/w) —(e¢/w)

5 5 , (2.14)
xexp(—et/ w)[sin(—)t——sinT]
o o

rnek=0/w;T=0ot .
YpaBHeHue (2.14) onncbiBaeT npouecc nynbcauum [19],

B JaHHOM C/ly4ae B nepuope '[0 =27 /(OJ— 9) .Ecim
w=44pansc, €=0,8¢c"n 0/w=0,98,
AVHAMUYeCKM KoaddrumeHT paseH K, = 255 n t =
3,13c.lpegnonaranoch, YTO TONbKO NPY 3HaUYeHnn T

max

= 0,01 npoucxoaaT GnyKTyauuy TemnepaTtypbl, N03To-

My CYMMapHbI (ciyyYam 5 n 6) AnHaMuyeckmin Kosg-
dbnumneHT B faHHOM ciyyae paseH: K, = 2 + 0,01(25,5)
= 2,3. iIMeHHO 3TOT cnyyal cnefyeT paccmaTpuBaTb
NPUMEHNTENIbHO K aHOMaJIbHbIM MoXapam, KoTopble
BO3HMKAalOT Cpa3y Mocie CWIbHbIX 3eMNIeTPACEeHUN
(30HbI 3 1 4).

YYET AMHAMUWUYECKOTIO BO3AENCTBUA CUJIbI
MOAPA HA CUCTEMY HECYLLUX
KOHCTPYKUUI NMPU UX MPOEKTUPOBAHUU

Ecnn KoHCTaHTa pa3BuTMA NoXapa Benvka (Tabn. 2),
MOXXHO OXMAATb 3HAUUTENBHOTO AMHAMWYECKOTrO BO3-
OEeCTBMA Ha Hecylme KOHCTPYKUUM n Heobxopu-

Mo)ap B BbICOTHOM 3faHnn
MwuHncTepcTBa TpaHcnopTa
KasaxcTaHa

Puc. 2.
lpadukn GyHKLMiA
Temnepatypa/Bpemsa

nekabpb/aHBapb Bl)l[:ﬂ“lbjg 113



|6e3onacHoCTb

Puc. 3.
OnykTyaunn napametpa T

Puc. 4.

Mynbcupytowme konebaHws
13-3a AVHAMNYECKOro
KOMMOHEHTa Kp1BOWA
rpaduka Temnepatypa/
Bpems, w =0,5y

OuyeHb CKOpbI NoXap

Puc. 5

Mynbcupytowme konebaHus
13-3a ANHAMUYECKOro
KOMMOHEHTa KpuBOW
rpaduka Temnepatypa/
Bpemsa, w =0,5Ty

CKopblli noxap

TAsnuLA 6.
OWHAMUYECKUA KOO OULIMEHT K,

MOCTb €ro yuyeTa Mpu WX MPOEKTMPOBaHUU. TaK ke
KaK 1 BEeTpOBOW, Nobol TemmnepaTypHOW Harpyske
npucywy ABa KOMMOHEHTa: CTaTUYeCKMin U AvHaMu-
Yyeckuii (BTopas Mpou3BOAHasA OT GYHKLMM Temnepa-
Typa/BpeMsa YMHOXEeHHasA Ha Maccy U KosdduumeHT
NIMHEeNHOro pacwmpeHna AaeT 3HaueHne JUHamuye-
CKOrO BO3AENCTBUA Ha CUCTEMY HECYLUMX KOHCTPYK-
uuin). Ecnm Temnepatypa pacteT 6bICTPO, NOBbILWAET-
CA U AMHaMnyeckoe Bo3felcTame. Ytobbl BbicumMTaTh
AVMHaMMyecKoe BO3[elCTBUE (OUHAMUYECKUn Kodd-
duumeHT), NpoaHann3mpyem CUCTEMY HeCyLnX KOH-
CTPYKUMIA C ofHON cTeneHblo cBoboabl (One Degree
of Freedom (ODF)): B

Vg +0°Yy = —Ay, (2.19)

rAe y,— AMHAMNYECKIUI KO3GdNLEHT obwei Benmym-
Hbl cvewenmna y: Y = Ay + Yy (2.20),

a Alt — CTATMYECKNIN KOMMOHEHT 06LLE BENNUNHDI
CMeLLeHNA n3-3a TemnepaTypHOro BO3AeNCTBUA:

Ay =0T ()L v Ay =aT()L, @21
roe a — KoapPMUMEHT NNHENHOTO paclumpenns; L —
NNHeWHbIe pa3Mepbl 3/1IEMEHTa HECYLLIX KOHCTPYKLNIA;
W — YacToTa COH6CTBEHHbIX KonebaHUI (BepTrKanbHbIX
WS TOPU3OHTaNbHbIX) CUCTEMbBI HECYLYMX KOHCTPYK-
LuiA (Mnn UX 3nemMeHTa), KoTopble MOryT 6GbITb MOACUU-
TaHbl C NOMOLLbIO NIOGON 13 KNacCUYecKnx MeToanK
nnu NpuenmxeHHbix dopmyn un3 [16], NPUMEHNMbIX
TONbKO K FOPU30HTaNIbHbIM KonlebaHuAM.

Takum o6pa3om, AnHaMUYecknin KosdpduumMeHT
onpepenaeTca Kak:

K, =2
Ay (2.22)

C Tem ytobbl MONYyuUTb AMHaMUYeCKUn Koabodu-
LUMeHT, npepnaraetca 3ameHUTb oyHKumMm (2.9b),
(2.10b), (2.11b) n (2.12b) Ha (2.19) n panee Ha (2.22).
B o6o6ueHHOM BMae pe3ynbTaTtbl NpefcTaBieHbl B
Tabn. 6. Hanbonee 3HauNTENIbHOE AVHAMNYECKOE BO3-
JeicTBMe TemrepaTypHble Harpys3ku OKa3biBaloT B
cnyyaax 1-3 (oYeHb CKOpbIX, CKOPbIX U YMepeHHbIX
no Temny pa3BUTUA Moxapos). Hanbonee yA3BMMbI
rmékmne KoHcTpyKuum (M < 1, 0 lu) [16]. B cnyvasax ¢
NnoXapaMy KaTeropuin «o4YeHb CKOPbIN» N «CKOPbIN»
MOTYT BO3HUKHYTb CBOErO pofa NyNbcmpyioLime Kone-
6aHuA (puc. 4 n 5) (cp. ¢ «HOPMaNbHBIMU» OCLUANSA-
LMAMA B Cyyasnx ¢ 6onee }eCTKMMUN KOHCTPYKLUMAMMN
(® > 1,0 ru)(puc. 6).

Bonee noppo6Hyo uHPOpMaUMO O MoOXKapHON
Harpyske Ha HecylyMe KOHCTPYKLUWM MpU NpoeKTu-
POBAHUN CTasNIbHbIX U }Kene306eTOHHbIX KOHCTPYKLUUIA
MOHO HalTu B UcToYHMKax [17], [18]. OueHka Temne-
paTypHOro BO3[elCTBUA Ha KOHCTPYKLMOHHYIO CTanb
1 Xene3obeToH npueegeHa B [17].

MEXAHUYECKAA TEOPUA «NOJIBYHYECTU»
TepMuH «non3yyecTb »Kene3obeToHa» NpYMeHsaeTca
K AIBNeHuo gepopmaumm matepuana nog Harpyskom
npu BO3[ENCTBMM Ha Hero TemnepaTypbl, NpeBbl-
watowern onpefeneHHble 3HaveHua. B Hawem cny-
Yyae peHOMeH «ron3yyecTu» cnepyeT NPUHUMATb BO
BHMMaHMe, Korga cTasibHaA apmaTypa pasorpesaerca
[0 Temnepatypbl Bbilwe 400°C. MeaneHHble fedop-
MaLumuy, NPONCXOAALMe B TeYeHne AJINTENbHOro Bpe-
MEeHW, MMeIOT CBONCTBO HaKamIMBaTbCA, YTO B KOHLIEe

Kateropus 1.59 1y w=50my w>5Tuy
OueHb cKopbIii 2,92 1,533 1,211 1,012 1,0
Ckopbint 2,15 1,288 1,122 1,012 1,0
YMepeHHbIn 1,64 1,175 1,072 1,012 1,0
MepneHHbIn 1,46 1,130 1,053 1,0 1,0
Bo3penicteune ) B B 20 20 20

(TemnepaTypa KOHCTPYKLWIA)

Mynbcauna n Bo3gencreme - - 2,3 2,3 23
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KOHLIOB MPUBOAUT U K HEMPUEMIEMbIM N3MEHEHU-
AM pa3mMepOB KOHCTPYKTMBHOIO 3N1€MEeHTa, UK K ero
paspyweHuto. Obwana Teopua «mnon3yyectn» ornpe-
gensaet GyHKLUMOHaNbHble 3aKOHOMEPHOCTU MeXAay
TpemMaA nepemeHHbIMU: CKaTUeM, PacTAKeHNEM 1 Bpe-
MeHeM. C ee NOMOLbIO Y NPOEKTUPOBLYMKA MOAB-
NnAeTCA BO3MOMHOCTb MPOU3BECTU aHann3 CUCTEMbI
HeCyLMX KOHCTPYKLMIA, OQHOBPEMEHHO NOLBEPKEH-
HOM MMMYNbCUBHOWN, CTaTUYECKON U AUHAMNYECKOWN
Harpy3kam. Camaa NpUMUTMBHAA MofeNb, KoTopas
NPUBOANTCA B JaHHOI paboTe, TakoBa:
Ee=6+A0. (3.1)

B 6onee obLem Buge 3T0 ONUCHIBAETCA NHTErpasib-
HbIM ypaBHEHVEM:

Ee(t)=o(t) + jo(t)K(t-1)dt, G2
rae K(t—T) - AQpO MHTerpanbHOro ypasHeH!A (3.2).

MpUMeHMMOCTb TeOPUM «NOA3YYeCTU» OrpaHNYMBa-
eTCA peleHnemM ABYX OCHOBHbIX 3ajay:

1) 3KCTPaNoONNpPOBaTh AaHHbIE OMbITOB O )KECTKOCTU
371emMeHTa (CMCTEMbI) HeCYLUMX KOHCTPYKLUMIA Ha nepu-
of, NpeBblWaWMA NPOAOIKUTENBHOCTb TUMOBbIX
NCMbITaHWI (@QHOMANbHbIV MOXKap MOXET AANTbCA 3HA-
YNTENBHO AOSbLUE, YEM UCMbITAHUSA, JaXKke NPOBEeAEH-
Hble KaK NMOJIOXKEHO);

2) onpefenutb TeMn ocCabneHnsa »ecTKoCTH ane-
MeHTa (CUCTEeMbI) HeCyLMX KOHCTPYKLUA WCKIUU-
TENbHO Kak QYHKUMM TemnepaTypHOro BO3L4enCTBUA.
MockonbKy Teopua «Mon3yyecTu» BeCbma CI0XKHa, B
CcTaTbe [alTCA He BCe NPOMEXYTOUYHble MaTemaTu-
yeckme npeobpaszoBaHuA. lNprumep 1 unnCTpUpy-
eT NPUMEHMMOCTb obulel Teopun «Mnon3yyecTu» B
Cnyyanax aHOMaJIbHbIX TeMnepaTypHbIX Harpysok Ha
CUCTEMY HECYLLNX KOHCTPYKLUI.

Mpumep 1

JaHo: AGCONIOTHO »ecTKas xene3obeToHHan 6anka
A-B-C onupaeTtca Ha gBa CTanbHbIX NOABECHBIX KPOH-
wrerHa DB n EC. AHOManbHbI NoXap BO3gencTeyeT
ToNbKO Ha KpoHwTenH EC. Cuna P npunoxeHa K Touke
C. Ob6a KpoOHLITEeNHA MMEIOT OAHY U Ty >Ke NowWwaab
ceyeHua. H — BbicoTa, npuyem a = b. MNMocne 4 yacos
nokapa mofynb ynpyroctu kpoHwrtenHa EC paseH
0,25E, nostomy E_=0,25E .

Hatimu: pacnpepenenune BHyTpeHHUX ycunuin N, n
N,, B BaHHbI MOMEHT, NepepacnpeaeneHmne ycunmmn
B Nt06OM N3 MOMEHTOB Noxapa (npegnonaraeTca, YTo
no»<ap NpPofosIKaeTcA C MOCTOAHHONW TemnepaTypon
T = 600° C), u pacnpenenexue ycunuii npu t — oo
(BepoATHOCTb nporpeccuBHoro ob6pyweHusa). C
TOUKYM 3peHMA CTaTUKM CUCTeMA HeCYLWNX KOHCTPYK-

UM npebbiBaeT B HeOMpeAeneHHOM MOJSIOKEHUN.
MpoBeas ceueHue Bblle TOuykM B, monyuaem fBa
rpaduka cBO60AHOrO Tena C HEN3BECTHBIM YCUIEM:
X=N,.

PeweHue. CoOOTBETCTBYIOLME YypaBHEHUA (MeTof
CW) TaKoBbI: . .

811)(1 + Alp = 0 mnu 811X1 + Alp = O . (33)

UYto6bl paccumtath napametpbi Oy1; Ay, & Ay,
ncnonb3yem ypaBHeHvie nonsydectu (3.1). Mocne Bcex
MaTeMaTUYECKNX YNPOLLEeHWA, ByaeT nonyyeHo aud-
depeHumanbHoe ypaBHeHwe:

X:+0,5X;, =AP. (3.4)

PeweHne ypaBHeHus (3.4) C NCXOAHBIM YCIOBUEM:
X,(0) = P BbIrAQUT Cieflytowim 06pasom:

X; = Nps =—P[exp(=0,5At)-2] @35

n N, =P-0,5X, =0,5Pexp(-0,5At). (3.6)

M HakoHeLl, OTBETbI:

1) B UCXOAHBI MOMEHT (Yepe3 4 yaca nocne Havana
noxapa) N,,=PuN, = 0,5P;

2) B Nto60e MrHOBeHMe Nocne NCXOAHOro MOMEHTa
ycunua onpefenatoTca nocpeactsom (3.5) u (3.6);

3)N,,=2PuN_=0,npu T — oo,

CnepyeT OTMETWTb, UTO Te K& caMble pe3yfbTa-
Tbl MOJIYYalOTCA MPW WCNONb30BaHMM YPaBHEHUSA
obuero BrAa (3.2), NOCKONbKY FMaBHbIA YNeH UHTe-
rpanbHOro ypaBHeHVA B AaHHOM Cjlyyae paBeH A.
JlonrocpoyHas »ecTKoCTb Npu NPUMEHEHW TeOPUN
NIMHEHON MON3yYecTn paccunTbiBaeTCA Mo crefyto-
wen popmyne:

H=—E

oo . (3.7)

1+ [K(6)d®
0

V13 ypaBHeHusa (3.7) cnefyer, uTo AONTOCPOYHAnN XKeCT-
KOCTb KOHCTPYKuum EC paBHa Hysio, 6o sgpo asnset-
CA KOHCTaHTOMN, cnefoBaTenbHo, ycunve N, = 0.

Mpumep 2

JaHo: HepaspesHana xenesobeToHHaa 6anka, cBo-
600HO onepTaa C HecMelalWMUCcaA ornopamu.
KoHeuHbin nponet L = 30" (HaHHble B3aTbl 13 [CRSI,
1984].)

Pabouan Harpyska: D.L. = 87 ¢pyHT/KB. dyT; 25% L.L.
= 43 ¢yHT1/KB. OyT. MHTepBan: 14-0". MonHaA pabouan
Harpy3ska — 1,8 kif; nonHas npefienbHas Harpyska — 6,4
kIf. BeToH — 4%, Cranb f,= 60k, CeueHue: w = 16"; h =
30". ApmaTypa: BBepxy — 4 cTepxHa @ 11; BHu3y — 4
cTepkHA @ 10.

MNonepeuHasa apmatypa @ 5 ¢ warom 13”. Mopgynb

Puc. 6.

Mynbcupytowme kKonebaHma
13-3a AVHaMNYeCcKoro
KOMMOHEHTa Kp1Bom
rpaduka Temnepatypa/
Bpemsa, w =0,5y

CKkopbith noxap

Puc. 7.
[OnHamnuecknin
Ko3ddnumeHT K,

Puc. 8.

ABCONIOTHO XKecTKan
XenesobetoHHas 6anka
ONUPAaeTCs Ha fiBa CTaNbHbIX
NoABECHbIX KPOHLUTENHA
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Fan £

Puc. 9.
LLlapHupHO-onepTas 6anka

Puc. 10.
Depma nepeKkpbITUA

Puc. 11.
CranbHas pama

ynpyroctu E = 3600%. MakcumanbHas Temnepa-
Typa: T = 600°C. Cnyuann 5. YacTota cobCTBEH-
Hbix KonebaHuin: = 30,9 paa./c, t = 0,203 c,
e=aT, =0,0055 AL =1,98". banka npo-
BUCHET BHU3, a A/IMHa ee AePpOpPMMPOBAHHON YacTu
(Nnpu HenuHelHon pgedopmauunn): L, = 361,98" ¢
MaKCUManbHbIM npornbom f= 18,9”, [opnsoHTanbHas
peakums (pacrnop: P =M/ L\/278 uim P = 64,4
k) (cm. puc. 7). Bo3geiicTBuio noxkapa nopBepraeT-
CAl TONbKO HWKHAS 4acTb 6anku. [JononHUTENbHbIN
n3rnbawlmin MOMeHT K3-3a nepenaja TemnepaTyp
MEeXAY BEPXHEWN M HVXKHeN 4yacTamu 6anku (4acTb,
He MNoABep’keHHas BO3AENCTBMIO MoXKapa, MMeeT
KOMHaTHYI0 TemnepaTtypy) onpegenserca Kak:
Mo =Elo(Ty —Tt)/h.

OunddepeHumanbHoe ypaBHeHVe AN JAHHOTO Chy-
Yasi BbIMSAUT Kak:

El (y") + Py =-M. (3.8

PeweHne ypaBHeHUA (3.8) € rpaHNYHbIMK YCNOBUA-
mm y(0) = y(L) = 0:

gy BN =T)

hkz ,(3.9)
sinkx
x[coskx +=—"—"=(1-coskL)-1]
sinkL
rae k?= P/EL.
PaccumtbiBaem nporuné y npu x = L/2:y = 0,75".
No6asounbin  moment: AM = Py = 48.3"%
AnHamnueckuin koadduumeHT (cnydan 5): K, = 2,0,
cTano  6biTb: Hd = 128,8k. " AMd =96,6 k .
MonHbIN MOMEHT U nonepeyHas cuna: M = 299,17k n
V =./27% +128,82 =131, 6%. MonHblit ArHAMUYECKMIA
Ko3ppuumenT: K, =148 nK, =4,87 > 2.
Tenepb nocuvMTaeM BpeMmsi OOCTMXKEHUA npene-
na orHectomkoctu. Mpumem ero 3a t = 3,5 u. Agpo
VHTErpanbHOro ypaBHeHusa (3.2) BbIMMAAUT Tak:
K(e) = exp(—be) . MNpouve TuUNbl Agep npu-
BeaeHbl B [19]. PaccuntbiBaem KoadPUUMEHT N Ha
OCHOBaHWV YpaBHeHW s (3.7) Ans no6oro npomexxyTka
BPEMEHU:
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t

n=E -1+ JK(G)de, (3.10)
H 0

roe H - mopynb ynpyroctu B nio6oe gaHHoe Bpems t.

CunTtaem n cnepyownm obpasom: ecnm b = 0,333,
n = 2,07. 3HaunT, Npefen TeKyyecTn CTanbHOM apma-
Typbl OKaxeTcs paseH: F = 60/2,07 = 29k, CpaBHUM
pesynbTaT ¢ puc. 2.9 u3 [ACI 216.1-97]: n = 52% nnn Fy:
31,2%. 3aTem, paccunTbiBaem 610K CKaToro 6eToHa: a
= 5,08(29)/0,85(4)16 = 2,7, a HOMUHabHbIN 13rmnbato-
Wmit MoMeHT: M = [5,08(29)(28 - 2,7/2)] = 3925 k-in. =
327fk > 299fk O.K. MpoBepsaem nonepeyHyo apma-
Typy. MonepeyHaa cuna V = [27%> + 128,8%]° = 131,6
k. MonepeuHan cuna, BocnpmHumaemasa 6eToHOM 1
apmarypoit: V.= 56,7 k, n V.= 74,9 k. Paccuntaem war
nonepeyHon apmaTypbl Tak: s = 0,62(29)28/74,9 =
6,72" (Nnpy ncnonb3oBaHuy 14 cTepxHel — @ 5 ceAzelt
cwarom s = 6,5” Ha obounx KoHLax 6anku, a B cepeau-
He - @ 5 c warom 13”. I3HayanbHO npefnonarasLUmnX-
cA @5 c warom 13” cBAzell No BCel NPOTAXKEHHOCTH
6ankun okasblBaeTcAa HejocTaTouHo (banka pacnepra
c oboux KoHUoOB). Hanocnepok nposepsaem npepen
OrHeCTONKOCTM 6ankm Ha cyyal, ecnum noxap oéyaert
ONUTbCA HamHoro 6onblie, yem 3,5 vaca, T.e. t >>
3,5 (uenHan peakuus, Bbi3biBalOLWaA NPorpeccnBHoe
obpyleHne, NnpegoTepalyaetcs). Ana gaHHoro cny-
yaa ¢opmyna (3.10) nmeeT cnepyoWNA BUA:

n=1+[exp(-0,3330)do=4. @
0

CnepoBatesbHo, Fy: 60/4 = 15, a cuna LenHom peak-
uun T=5,08(15) = 75 k > 64,4 k, T.e. BCe B nopaake. (Ona
JaHHOro cniyyas TpeboBaHuWe, Kacawolleeca npeaoT-
BpaLLEHNA MPOrPeccMBHOIo o6pyLleHus, CobnogeHo.)

Mpumep 3

JaHo: CBob6oAHO onuvpatowwanca xene3obeToHHas
6anKka, 3akpenneHHasa ¢ 060UX KOHLOB, C MPOJIeTOM
L = 20 ¢yTOB NopBeprkeHa BO3AENCTBUIO NOXKapa C
Tpex CTOPOH, MO3TOMY A06aBOYHBIN M3rmbaroWwmin
MOMEHT npurpacTaeT UCKNIOUMTENbHO M3-3a TOro,
YTO KOHLbl 3aKpenneHbl. CeyeHne: w = 24”; h = 48",
OcHoBHaA apmatypa: 10 cTepxHeinr @ 9” (cHu3y).
CocpepoToyeHHaa cuna (pabouaa Harpyska) pac-
nonoXeHa Mo cepeauHe nponeta: P = 200 k; T_=
600°C. Cnyyvali 5. YacTtoTa cobcTBEHHbIX KonebaHwuin
®=44pap/c v t, =0,143C L = 240936" c
MaKcuMMasbHbIM npornbom f = 9,29", H = 566
[lo6aBOUHbIN moment: AM = Hf = 438ﬁ_k.
OvHamunyeckuin KoadpdnuneHT (cnyyan 5): K, = 1,9,
cneposarenbHo: H,= 1075 kn AMd = 832, Zﬁ_k.
McxogHbii MOMEHT 1 nonepeyHas cuna: M = 10001k
n V =100 k. MonHbIn MOMEHT 1 NonepeyHas cuna:
M = 832,2% n V = 1080 k. MonHbIn AUHaAMUYECKNIA
KoadpdnuneHT: K, = 1,83. lposepsaem npeaen orHe-
CTOMKOCTN AAHHOWM KOHCTpyKuuun. bepem t = 3,5 u.
KoaddurumeHT n TOT e camblil, UTo 1 ANA cnyyas
2:n=1207n Fy: 29k, PaccunTtbiBaem CxkaTtue 6roka:
a = 10(29)/0,85(4)24 = 3,55". HOMWUHaNbHbLIA MOMEHT:

M = 1020 << 18327 — N.G. bepem t = 2,0 u.
Bbluncnaem ko3ddULMEHT N C NOMOLbIO ypaBHe-
HuA (14): n = 1,486 u F = 40,38%. HoMMHasNbHbIN
n3rnbawwmn momeHT: M = 1397,3 < 1832,2 - N.G.
MpenycmatpuBaem fob6aBouHble 4 cTepxHa @ 9"
MepecuntbiBaem a n M: a = 6,93” 1 M = 1909,6/*
> 1832,2f% - cHoBa Bce BepHO. W HaKoHel, npo-
BepsieM npefen OrHecToMkocTu 6anku B crydyae
noxkapa MpPOAOKMTENbHOCTbIO 6Gonee 2 4acos.
KoadduumeHT n n npepen Tekyyectu chosna,qaroT,
NO3TOMY MaKCMMasnbHaA cuna UuenHon peakumn T =
15(14) = 210 k < 566 k — N.G. ina paHHoro cnyyvas
TpeboBaHve, Kacawlleecsa NpeaoTBpalleHns npo-
rpeccuBHOro o6pylueHns, He cobnoaeHo.

Mpumep 4

JaHo: CBobogHO onepTas cTanbHaA Oanka
W24x55, Fy: 50 ksi, S=114in3 (c HecMewWwaOWMUMNCA
ornopamu), 3aKpenneHHaa c 06omnx KOHLOB C Npone-
ToMm L = 40 ¢yTOB, paBHOMEpPHO pacnpeneneHHas
Harpyska w = 1,0 kun/¢yT. T = 600°C. Cnyuan 2.
MpoponxntenbHocTb Noxapa: 1 yac. YactoTta cob6-
CTBEHHbIX KOnebaHun M = 16,2 paa./c, t = 0,388c,
€=AT, =0,0039 AL =1,87". banka npo-
BWCHETBHU3,a NPOTAXEHHOCTb AePpOPMUPOBAHHON
yacT (UTO KacaeTcs HenuHelHbix gedopmauunin)
L. = 481,87 dyTa c MakcManbHbIM nNpormbom f =
18,6 dyTa. lopm3oHTanbHan peakuma (Bo3genicTeme
LlernHbIX ABJIEHNN): H=M/LV2g nanH= 56,6
k. fo6asounbin moment: AM = Hf = 87,73
. AnHamnyecknin kospduuneHt (cnyuan 2): K, =
1,12 (KOHCepBaTMBHO, CM. Tabn. 6, CKOpPbIN nomale),
cTano 6b|Tb:Hd =63,4k. " AMd =08,3".
MomeHT 1 nonepeyHas cuna ot w = 1,0 k/ft: M =
200 n V = 20 TMonHbIn MOMEHT 1 nornepeyHas
cuna: M = 298,3"% n v/ =./202 +63,4% = 66,5 .
MonHbI ArHamunyecknin kospoduunent: K, = 1,49
nk,=332>2.

3aknoueHue: [leTanb coeguHEHNN He roanTcs!

CornacHo AISC Code, 50%-Hoe cokpaueHue L.L.
(nonesHaa Harpyska) gornyckaetca npu CyMMapHbIX
Harpyskax. Mpegnonoxum: D.L.= 0,5 k/ft n L.L. = 0,5
k/ft, cnegoBatenbHo, nepeBoAHOl Ko3bobULMEHT: r
= 0,75 1 NONHbIN MOMEHT 1 nonepeyHasa cuna: M =
223,7"n v = [202(0,75)? +((0,75)63,4)? =50~

CornacHo Tabn. 5 npu noxape, aAnawemca 1 uac,
baKkTUueckan NpoaocHKUTENBHOCTb PEanbHOro NoXa-

pa:t= 2,23 4.
Boluncnsem koadouumeHt no dopmyne (3.10):
2.23
n=E=1+ [ exp(~0.3331)d1=2.57
H 0

N NpVBeAEHHbIN Fy = 50/2,57 = 19,4 ksi. Vickombiin
MOMEHT COMPOTUBEHNS CEUYEHUS PaBEH: Sreq =
223,7(12)/19,4 = 138,4 in’. bepem W24x68 (S = 154 >
138,4 — BCe NpaBUbHO).

CMOTpKM, UTO Y Hac C uenHou peakymei. Mo dop-
myne (3.9): n = 4. NprBepeHHas Fy: 50/4 = 12,5 ksi, B
TO BpeMs KaK MCKOMas nJiowab CeYeHnsa CoCTaBnA-
eT: Areqz 47,55/12,5 = 3,8 << 20. ina gaHHOro cnyyasn

TpeboBaHVe, Kacawlleeca npefoTBpalleHnsa npo-
rpeccuBHOro obpylueHns, cobnoaeHo.

Mpumep 5

JaHo: CBob6opHO onupatowaaca xenesobe-
TOHHaa 6anka W36x160, Fy: 50 ksi, 3akpenneH-
Haa c oboux KoHUOB c nponetom L = 20 ¢yToB.
CocpefloTOYEHHOE ycunvMe nocepefuHe nponeta
P =200 k (P, = 100 k n P = 50 k, npusege-
Ho cornacHo AISC Code). T = 600°C. Cnyuan 2.
OnntenbHocTb noxapa: 1 yac, yactota cobCcTBeH-
Hbix kone6awuit =44 pag./c nt, =0,143C
L. = 240,936 dyTa c MakcMmasbHbIM NPOrn6om
f =929 ¢yta. H = 424,5%. 06aBOUYHbII MOMEHT:
AM = Hf =328,5"* | nunamuueckuii K03 (-
duuneHT (cnyyain 2 - ckopbiii noxap): K,= 1,0, nos-
ToMy: H,=424,5 ku AMd =328, gtk .MicxogHbiit
MOMEHT 1 nonepeyHasa cuna: M = 1000"* un V=100
k. MonHbIN NpuBEAEHHDBI MOMEHT 1 MonepeyHas
cuna: M = 1,078.5%% n V = 431 k. Tak e Kak u B
npumepe 4, cMoTpuMm B Tabs. 5 napaMeTpbl NoXxapa
NpojoMmKNTENbHOCTbIO 1 yYac: dakTuyeckaa npo-
BOMKUTENBHOCTb peasibHOro noxapa t,= 2,23 4, a
13 dopmynbl (3.8) BbiBOAUM n = 2,57. [puBefeHHbIN
Fy: 50/2,57 = 19,4 ksi. ickomas nnowapb ceve-
HWUA coCTaBnAeT: Sm: 1,078,5(12)/19,4 = 667,1 in3.
Ncnonb3yem W36x194 (A = 57,0; S = 664 = 667,0).

ynpou;eHHble npu6nu3umeanble aHaaumu4deckue

peuwleHuUs, Kacaroujuecs NoXXapHol Hazpy3Ku
Ha Hecyuwjue KOHCMpPYKyuu, Npu200HbI 0719 8cex

8uU008 noXxxapoe

Mo dopmyne (3.11): n = 4. MNpuseneHHoin F = 50/4
= 12,5 ksi, B TO Bpems Kak UCKOMas niowajb ceye-
HUA COCTaBnAeT: Areq: 424,5/12,5 = 33,96 < 57,1.
Ona paHHoro cnyuyas TpeboBaHWe, Kacawlieecs
npenoTBpalleHna NPOrpeccuBHOro ob6pyleHus,
cobnoaeHo.

Mpumep 6

JaHo: CranbHas ¢epma nepekpbiTus (6onbluenpo-
netHas): L = 40 ¢yToB; BbicoTa h = 3 PpyTa; NpOTAXKEH-
HOCTb NaHenu a = 5 ¢yToB. CTaTuyeckas Harpyska
- 1,0 kun/dyT (D.L. = 0,5 kun/dyT n L.L. = 0,5 kun/
¢yT); T = 600°C (AnA BCEX 31EMEHTOB KOHCTPYKLIW).
Cnyvain 2.

1. T = 600°C (cTaTnyeckas Harpyska). KoHuesas
naHenb (HuxHUNM nosac) N,= -90,63 k. Mposec B cpea-
nem nponete: A, = 2"; w = 14,0 paa./c = 2,23 .

2. P =1 k. (B 0bnactu cpefiHero nposneta): NpoBec
8, =1,176".

3. AuHamunyecknii KoadbouumeHT (cnydan 2, Tabn. 6):
K,= 1,12 (koHcepBaTuBHO).

4. BHyTpeHHee AuHamMuyeckoe ycunve (nocnepHss
naHenb): N, = -(90,63)(1,12) (2)/1,176 = 172,6 k. ina
HeCTaHJApPTHON KOHCTPyKUUM 6e3 TemnepaTypHOro
go3peiicteua: N = -12,0 k.

5. PaBHogenctBytowan cuna: N, = -(90,63 + 172,6
+12,0) =-275,3 k.
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3akntoveHue:

MNMocnepHAs naHenb paspyLueHa.

Mpumep 7

Hano: CranbHom kapkac: L =20 H=10;P=200k.T =
600°C. Cniyuan 2. banka: W36x160; konoHHa: W14x99.

Bbanka 13 nprmepa 5 Ha 3TOT pa3 onupaeTca Ha napy
KOJTOHH, MO3TOMY OHa YacTMYHO 3aKpernsieHa ¢ o6oux
KOHLIOB (MO NpUYMHe 13rnba KOMOHH). eMeHTapHbIN
KOMMbIOTEPHbIN aHanu3 faeT cnegytoLue pesynbraTbl:

1. HaunHan c ycunua P = 200 k. MomeHT B obnacTtu
cpepHero nponeta M = 875,68’ npoBec B TOM e
mecrTe: 811 = 0, 024';w=366 paa./c = 5,83 Iu.

2. AuHamnyecknii koadduumeHT (cnydan 2, Tabn. 6):
K,=1,0.

3.HauvHas c Temnepatypbl T=600°C (Tonbko 6anka):
M =540,6%n nposec A, =0,014" (gHu3).

4. InHaMNYeCKUI MOMEHT, HauMHaa CO CMeLleHUs
snemenTa (K, = 1,9): M = (1,00656,8(0,014)/ (0,024) =
383,1°%

5. NMonHbIn MmomeHT (Mpu 50%-HOM COKpaleHun
L.L): M, =656,8 + 540,6 + 383,1 = 1,306,8".

6. CymMapHbIi noxapHbin 3bdeKT (TemnepaTtypa):
K =1306,8/875,68 = 1,5.

Mopo6Hbie e pacyeTbl MPON3BOAATCA B OTHOLLEHN
OoTpULATEeNIbHOrO M3rnbatoLlero MOMeHTa C Hapy»KHOW
CTOPOHbI KOJIOHHbI:

HauvHas ¢ ycunua P = 200 k. Msvp = 124,32’

HaunHana ¢ TemnepaTtypHoOM Harpy3Ku (To e camoe):
M=540,6"*
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AvHamunuecknin moment M, = (1,0)124,32(0,014)/
(0,024) = 72,52,

MonHbii momeHT M, = 124,32 + 540,6 + 72,52 =
737,44,

AnHamnuecknin kospouuneHT K = 5,93.

3aknoyeHue: OUHAMUYECKUn MOMeHT — dyHKUMA
paBHoOZeNCTBYyOWeN 1 KpuBon rpadurka Temneparty-
pa/Bpems.

PE3YJIbTATbI

LllecTb cueHapureB pa3BuTMA NoxKapa (MeaneHHbINn,
YMePEHHbIW, CKOPbIA 1 OYeHb CKOPbIN) ciyxaT Ana
[OCTOBEPHOrO onpefeneHns NoxXapHon Harpy3Kmn Ha
Hecylme KOHCTPYKUMK. Taknm obpa3om BbiBOAATCA
napameTpbl BO34eCTBUA MNOCTOAHHOW TeMnepaTypbl
(B ycTonumson ¢ase noxkapa) B coueTaHUU C BAUAHU-
eM CeNCMMYEeCKNX Harpy3oK, K Mpumepy: BO3AencTeuma
Temnepatypbl ¢ He6onbwumu (1%) CUHycompanb-
HbIMW M3MeHeHnAMK (B yCTonuMBOW ¢ase noxapa).
KoHcTaHTa pa3sutna noxapa (a) (NFPA 92B) ana kax-
[Oro BapuaHTa CpaBHVBanacb C COOTBETCTBYOLUMN
pacyeTHbIMY 3HaUYeHUAMY (Q), YKa3aHHbIMK B CTaTbe.
[lnA Kaxporo BapuaHTa ycTaHOB/IEHa COPa3MepPHOCTb
pacyeTHbIX U peanbHbIX NOoKa3aTesneil.

[nA Kaxporo BapmaHTa pa3BUTMA MOXKapoB Mosy-
YeHO NpuUOAN3UTENbHOE pelleHne: Kaxabli rpaduk
COCTOUT M3 YeTblpex YacTell, OMUCHIBAKOLMNX M3Me-
HeHWe TemnepaTyp BO BpemMeHU (paHHee pa3BuTUe,
TOUKa UCKpPeHusa, anorein n yracaHue). Kpome Toro, ¢

NpUMeHeHneM TeopuUn ONTMMANbHOrO YnpaBieHUs
BblBefleHbl 6e3pa3mepHble «HeonpeaeneHHble» napa-
MeTpbl.

[na Kakporo BapuaHTa pa3BUTUA noxapa (mep-
NNEHHOTO, YMEPEHHOro, CKOPOro U OYeHb CKOPOro)
onpepesieHa TOYKa UCKPeHWs.

MockonbKy MaKkcuMmanbHaa TemnepaTtypa (B Kax-
[OM BapviaHTe pa3BuUTMA noxapa) AsnaeTca OyHKUK-
el «OTKpblBalowen nponopunmn» K, Kpome npoyero
npunaraTca cootseTcTBylowme dopmynbl T (K), a
Take rpaduvky 1 Tabnmubl.

C nomoubio NPUMeHeHNA MeToAa SKBMBANEHTHOIO
BPeMeH/ 1N MeTofa OMNTUMAJNIbHOrO YnpaBieHUs rpa-
bukn PyHKUMIN TemnepaTypa/Bpems 6blM Npucno-
cobneHbl (onpefeneHa KOHeYHasa TOUKa BPEMEHHOro
npomexyTka) AnA fanbHelwero aHanuMsa npu npo-
€KTMPOBAHNUN HECYLNX KOHCTPYKLMIA.

MoxapHaA Harpyska Ha HecyljMe KOHCTPYKLUK
COCTOUT M3 CTAaTMYECKOro U AVHaMUYECKOro KOMMo-
HeHTOB. MccnefoBaHo BO3feicTBME AMHAMUYECKO-
ro KOMMOHEHTa MOXapHOW Harpysku Ha Hecyljume
KOHCTpYKUUN. Bca cucTema Hecylwmx KOHCTPYKUWIA
(6anku, TpaBepcobl, bepmbl, a TakKe 3A4aHNA B Lenom)
6bl1a 3aMeHeHa Ha C1CcTeMy «OfHa CTeneHb CBO6OAbI,
No3TOMYy NpeACTaB/ieHO 3HaYeHMe YacToTbl COOCTBEH-
HbIX KonebaHuin w. MMprBOAATCA COOTBETCTBYMOLME
dopmynbl, rpadukm n Tabnuubl. bbino ycrtaHosne-
HO, UTO Haubonbluee JMHamMUYecKoe BO3AeNcTBre (B
BapriaHTax — CKOPbIV U OUYeHb CKOPbII) NoXap OKa3bl-
BaeT Ha HexecTkne KoHcTpykumu (ASCE 7-05) — oueHb
BbICOKME 3[aHUA, YbA CUCTEMA TFOPU3OHTANbHbIX U
BEePTMKaNbHbIX HeCYLWNX KOHCTPYKUWUIA OTIMYaeTca
3HauUTeNbHOM HEOAHOPOAHOCTbLIO, @ TaKXKe LIMPOKO-
nponeTHble fierkne Gepmbl NnepekpbITUin. Kpome Toro,
nojyepKrBaeTca, YTo AMHAMUYECKU Ko3dduLmeHT
MO>KeT npeBbIWaTh 2 NPU pacyeTe BHYTPEHHUX yCU-
nuii (oceBble YCUNNA, Harpy3KM Ha cpes 1 nsrubatome
MOMEHTBI).

Hanbonbliee Bo3aeNcTBME BbICOKON TemmnepaTypbl
Ha »KeCTKOCTb KOHCTPYKTUBHbIX 3JIEMEHTOB MUCCNefo-
BaHO C MpuMeHeHueM obLiel Teopun MON3y4ecTu.
MpepacTaBneHbl Gopmynbl JONFOBPEMEHHON XeCTKO-
CTW, a Takxe TPebOoBaHUA MO NpPefoTBPALLEHNIO NPO-
rpPeccMBHOro o6pyLIeHNA.

[atoTca npumepbl onpeaeneHna NoXapHoM Harpys-
KN Ha HecylyMe KOHCTPYKUMM C nocneayowmnumi pac-
yeTamm BPYYHYIo (MoLLaroBbln NOPALOK).

BbiBOAbl

YnpolyeHHble NpubnnsnTeNbHble aHANUTUYECKME
pelueHys, KacaloLwmecs NoXKapHOM Harpy3Ku Ha Hecy-
e KOHCTPYKLWKW, MPUTOAHBI AA YCNOBUIA MeaeH-
HOro, yMEpPEeHHOro, CKOPOro 11 OYEHb CKOPOTo MoXa-
poB.

TouKa NCKpeHVs onpeaeneHa s CKoporo 1 oYeHb
CKOpPOro NoKapos.

Mpwn aHanM3e cCTeMbl HECYLUMX KOHCTPYKUWIA Cne-
JyeT yunTbIBaTb, UTO pacyeTHas MoXKapHas Harpyska
Ha Hecylme KOHCTPYKUMM obnafaeT CTaTMUeckum un
OUHAMUYECKM KOMMOHEHTaMMU.

Bce peleHns nonyuyeHbl nytem aHanvsa 6e3pas-
MepHbIX QYHKUMA M MapamMeTpoB U, 3HAYWT, MOTyT
ObITb MPUMEHEHBI K MOMELLEHMAM NObIX Pa3mMepoB,
B KOTOPbIX MOXET BO3HUKHYTb NoKap.

[vHammnyeckoe BO3AeNCTBME Ha HeCYLLMe KOHCTPYK-
UMM ABNAETCA BeCbMa BaXkHbIM GaKTOpPOM TeueHuA
CKOPOro 1 OYeHb CKOPOro noXapa.

OvHamunyeckuin  KoapouumMeHT TemnepaTypHOro
BO3JENCTBUA MOXeT MnpeBblwaTb 2, ecnm craTuye-
CKOe COCTOAHME CUCTeMbI HeonpeaeneHHo, clefoBa-
TenbHO, 3TO PYHKLMA, TAe KoopAvHaTaMu ABNATCA
OTHOCKTENIbHAA XXEeCTKOCTb 1 KpuBas rpadurka Temne-
patypa/spema.

B cTaTbe paccmaTpmBaeTca TONbKO CUCTEMa C OLHOMN
cTeneHbo cBobOOAbl, TaK Kak FMaBHOW Lenbto 6bino
npoaHanM3npoBaTb OCOOEHHOCTM MOXKAPHOro BO3-
[eCTBUA Ha HecyLme KOHCTPYKUMM (Hanpumep, cTa-
TUYECKUI N OMHAMUYECKMIA KOMMOHEHTbl aedopma-
Lnn Noj BO3AeNCTBMEM MOXKaPHOW Harpy3Km).

«O6was Teopusa MON3yyecTu» MPUMEHEHA pAnA
NCCNefOBaHNA CHUMXEHUA MeCTKOCTU CTalbHbIX U
Xenie306eTOHHbIX KOHCTPYKLMIA, a TakKe CUCTEMbI B
LefIoM NoA BO34eNCTBNEM BbICOKON TemnepaTypbl. M
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MOCO CENTER
One of the more interesting shorter
projects to go up in China is now under
construction in Chongqging with the
concrete frames of the three towers
rapidly rising towards topping out. The
MOCO Center is a triple tower project
that Longhu Properties are working
on as one of their star developments
in a city they are very much involved
with. Offering premium office space,
hotels, and shopping facilities that will
allow you to melt your credit card into
a plastic lump, the scheme has towers
of 38 and 25 floors with the tallest
building set to top out at 60 storeys.
Although the scheme still contains the
pixilated facades the design originally
promised, the shapes of the towers
have been dumbed down to more
regular rectangles that have vertically
sheer sides rather than bends.
Unfortunately now the structure
has emerged, gone are the concave
facades that angled outwards near the
top of each building - perhaps a sign
of economic reality meeting an eye-
catching architecture feature.
At the same time the short building
that was planned next to the tallest
tower has been increased substantially
in height, given regular rectangular
floor plates, and rearranged so it
now stands perpendicular to its taller
neighbour. With some of the pizzazz
taken out of the scheme, much will
now depend on the overall finish the
towers have as the glass cladding
almost fizzes with colour from red to
blue as it rises.
If the glazing works as well as promised
they should still offer something a
little different as well as million photo
opportunities for passing tourists who
wish to take advantage of the changing
light on the nearly unique facades.
Longhu Properties

TALLER THAN 400

Groundbreaking began on a new
supertall skyscraper to stand in the
Chinese city of Wuhan. Imaginatively
named the Wuhan Center, the scheme
features a 428 metre tall, 87 storey
commercial building with 256,000
square metres of floor space that’s
been designed by Chinese architecture
firm, ECADI.

To secure the scheme, ECADI won an
international competition that was
entered by a number of leading firms
including finalists Skidmore, Owings
and Merrill and CADREG.

The Wuhan Center has been designed
with a basic square footprint at its
base with gentle curves. As the tower
rises the floorplates gradually shrink
causing it to gently taper in. Near the
top of the building some 410 metres
above ground level there will be a new
public observation deck.

The project is one of the first of the
planned supertall skyscrapers to go up
in what will be a new business district
for the city, Wangjiadun. Wangjiadun
has an eventual completion date of

2020 and once finished will have a
further five supertall towers making it
one of the densest collections of such
buildings on Earth.
This includes the outline approval of a
436 metre tall mixed use tower by the
city authorities very recently. Detailed
designs of the development are yet to
be released.

ECADI

BIOOCTANIC TOWERS
The designers of Croatian architectural
firm UPI 2M have designed a new
tower to address just those problems.
So successful has the design been
from a theoretical point of view it has
been placed on the short list for Future
Projects at the World Architecture
Festival whichis to be held in Barcelona
this November.
Named Biooctanic, the 31 storey
tower which will be located on already
existing petrol stations around cities is
square in shape, rising from the ground
it tapers outwards as it rises giving it a
small footprint at ground level while
providing the space needed on upper
floors.
The facades of the towers are not
fully glazed with a green tinted glass
highlighting the towers eco-loveliness,
but also feature an eco parasite tubular
system for growth of algae, red in
colour to contrast with the green
glazing and seemingly growing
randomly up the tower giving it an
organic look. This literally organic look
will be more prominent at night when
the tower will be lit up, glowing like
a beacon for eco-friendliness on the
skyline.
The towers will be used as vertical
farms to grow plants and algae to be
used for bio-fuels and provide oxygen
regeneration making city air that bit
more nicer to breath as well as freeing
up valuable farmland which can be
used for food production.
Algae may be grown in water tubes
that require minimal space maximising
area usage throughoutthe tower whilst
the water can also be re-circulated
meaning minimal wastage.
Food for the plants can also be
produced from organic waste from
around the cities which would reduce
the amount of rubbish being deposited
in overflowing landfill sites. The fuel
produced by the towers would be
distributed through pipe systems
located beneath a platform at the base
of the tower which would also serve
as a green public space and bridge
spanning over both sides of the road.
UPI 2M

LIVING ON THE LAGOON

Design World Partnership (dwp) has
won a contract from Aabar Investments
to provide the architecture,
environmental and interior design
services for a 41 storey luxury
residential tower in Saraya Abu Dhabi.
Saraya 1, as the tower will be called, will
be situated near the Arabian coastline
featuring private enclosed beach.
dwp’s UAE-based design team, led by
Toufic Zaidan, have striven to reduce
the effect on the operational energy
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demands and emissions of the building
as well as ensuring its occupants
wellbeing and comfort. Located
within the master-planned community
development of Sorouh Real estate
PJSC under the project SARAYA, the
tower will respond to the local climate
aiming toreach Gold LEED certification.
According to Zaidan, “The smooth and
slim undulating tower echoes the
water it faces. Its curvilinear facade will
vary in colours and shades according
to the sun'’s location and intensity. This
intensity of climate has also made us
look at the energy efficiencies and
sustainability of its design.”
The location was used as to coordinate
the high performance, energy-
efficient high-rise design, impacting
on orientation and boundary and
defining the building’s shape. The
overall facade utilises state-of-the
art glass curtain walls with thermal
insulation and the use of green and
low-VOC building materials. The
design team incorporated further
energy efficiencies through the use of
enclosed balconies that can optionally
open up.
Indoor air quality improvement with
air filtration systems and natural
ventilation. Another sustainable
approach applied here is waste
reduction and advanced recycling
strategies.
The sustainable use of water in such
an arid environment is extremely
important. The building collects
and reuses rain water and facade
condensation, it also has a grey water
treatment facility for recycling and
reuse.

dwp Ltd.

TORONTO’S CHEESY TOWERS
Approval has been given to a brand
spanking new project for the city
of Toronto. Coolly named the Ice
Condos, the project consists of three
skyscrapers and comes from the
very efficient and not at all elaborate
pens of Canadian architectural firm
architectsAlliance.

The towers will stand at 65 storeys, 55
storeys and 40 storeys and are linked
by a curving podium base which
features a green roof intended to
help with the alleviation of heat in the
warmer months and to gather water all
year round, this canopy style roof also
partially covers a public courtyard.
From here the towers rise skyward
with the two taller towers sporting
the same ovoid shape whilst the
third, shorter tower is a simple box
like structure. The two tallest towers
despite being simple in form have two
unique features to help them stand
out from the crowd, approximately
half way up each of the towers the
floors appear to become slightly offset
from the rest of the tower almost as
if the two sections have been slightly
mis-stacked.

The peaks of the two towers are
crowned by curving, holey canopies
which give the impression some giant
may have accidentally dropped a
couple of larger than normal slices of
Swiss cheese on top of them.

The third tower doesnt have any
particular discerning features and
almost seems like it’s a quick add on to
the project, the only thing tying it to
the other tower being the fully glazed
facades which all of the towers sport.
The towers will be home to luxury
condominiums varying from 1 to 3
bedrooms in size and have the usual
features such as gym and spa to keep
residents amused, if that’s not enough
though the podium base will house
cafes, restaurants and other leisurely
pursuits as well as having room for
many shoe and handbags shops.
architectsAlliance

ASCENT IN LAGOS
Despite being one of the largest cities
in Africa, Lagos is yet to have a single
building over 100 metres in height
with the current record holder being a
mere 83 metres. All of this is changing
however with the construction of the
new InterContinental in the city.
Developed by the Milan Group, the
project features a 22 storey tower
of 100 metres in height with 230
normal rooms each coming in at a
whopping 42 square metres in size,
the equivalent of some one bedroom
apartments in London. There will also
be superior rooms, 31 suites, with one
sub-presidential and one presidential
suite topping the tower.
As one would expect from a luxury
hotel there will also be a health club
with a pool, sauna, a new restaurant,
complete with views that overlook
a waterfall that’s seven metres tall,
two specialist restaurants, an outdoor
garden café, and a bar.
Growth in and around Lagos has
become ever more rapid since the
country is being fueled by oil wealth,
that is making it an improving venue
for foreign investments.All of this has
added up towards Lagos, a city with a
current population of over eight million
people, becoming a place where there
is most definitely the demand for high-
rise luxury hotels. With growth as fast
as itis the only surprise is the plans are
relatively modest.

Milan Group

AMANDA LEVETE'S ZOOMORPHIC
THAI TOWER

Construction workis expected to begin
early next year on a new tower project
to be sited on what were formally
the gardens of the British Embassy in
Bangkok, Thailand.

Located on the Ploen Chit Road, one
of the cities main arteries, the project
named Central Embassy will be 30
storeys at its highest point providing
roughly 150,000 square metres of
space. It comes from the drawing
boards of British architectural firm
Amanda Levete Architects.

Despite being based on the very
traditional eternity symbol the tower
will be Bangkok’s first landmark
building to sport a thoroughly organic
look. Rising from the ground the
building coils snake like in a figure
eight around the site and itself before
rising skyward, culminating with the
tower section of the project the facade

of which almost curves back into the
rest of the structure. The texture and
appearance of the facades which is
intended to draw focus to the shape
of the building vary throughout the
project, looking very fluid in places
and more textured in others - the
patterning draws inspiration from
traditional Thai architecture whilst
being zoomorphically reinterpreted.
This unique look is achieved by
changing the gradients, orientation
and spacing of the ceramic tiles used
in place of the more usual glazed
curtain wall.
The seven storey podium section of
the project will be home to a shopping
mall which will also feature a series
of open and enclosed courtyards, the
tower’s shape also creates two vertical
light wells within the podium which
will allow natural light to flood in and
reduce the need for energy consuming
artificial lighting.
The tower section will house a 6 star
luxury Ritz Carlton hotel which will no
doubt have the usual amenities such
as spa and gym but visitors will also be
able to enjoy the roof gardens outside
or if the weather is not up to much the
terraces and vertical gardens inside
the tower.
Construction is expected to be
completed in 2013.

Amanda Levete Architects

WORLD’S SECOND TALLEST BUILD
STARTS

At 640 m high, Digital Media City
Landmark tower in Seoul, South Korea
will be around 180 m shorter than the
Burj Dubai, but it is projected to be the
second tallest building in the world
whenitcompletesin April 2015. Having
broken ground this week, the Samoo-
designed tower costing €1.9billion, will
now rise 133 floors in height.
TheLandmarkistobethevisual light’for
what could be the most technologically
advanced district in the world, Digital
Media Centre (DMC) which is becoming
home to over 2000 companies. The
Mayor of Seoul Oh Se-hoon regards
the development as a place where
the possibilities are ‘limitless: “We
believe that Digital Media City will
generate the ideas via which the full
potential of digital media’s application
to every aspect of business, personal
and community life will be realized: a
crucible of innovation”.

Commanding pride of place of
DMC Landmark Tower within the
development will allow its residents a
vista on which to peruse the activities
below and the inevitable light
spectrum created by digital displays
at night. As well as residences, a
department store, convention centre
and hotel will be incorporated within
the building.

DMC'’s technological spine is Digital
Media Street, a 1.14 km street where
interactive  information  booths,
intelligent lighting and facades will
guide you through the ‘city’. There
is no other development like Digital
Media City, which integrates the latest
technology with urban ecological
reserves, in the world.

Oh Se-hoon added: “(Digital Media
City) will provide the world with an
entire community to use as a living
laboratory of tomorrow’s lifestyle.
It will be set in an area of riverside
parkland encompassing ecological
gardens, lakes, hills and streams -
providing heartening evidence that
21st century urban man can co-habit
with nature, to the mutual benefit
of both.
“It is an exciting development; a
development with a vision of the
harmonious co-existence of technology
and ecology, culture and commerce,
investment and innovation.”

Samoo Architects & Engineers

A FLOATING BOROUGH
Kevin Schopfer, heading up Ahearn
Schopfer architects practice, has
developed this unconventional
solution to ecological living, specified
for use in New Orleans.
Together with Tangram 3DS, a firm
specializing in visualization and
computer animation, Schopfer
has designed and presented New
Orleans Arcology Habitat (NOAH)
as a proposed urban Arcology
(architecture and ecology), whose
philosophic underpinnings rest in
combining large scale sustainability
with concentrated urban structures,
in this case a floating city.
NOAH’s structure is designed for
concentrated use with around
20,000 housing units at an average
of 1,100 sq ft, three hotels, 1,500
time-share units and 500,000 sq ft
of retail space. Also incorporated
are three casinos, 500,000 sq ft of
commercial condominiums, parking
for 8,000 cars, a school, 100,000 sq ft
of cultural facilities and a 20,000 sq ft
health facility, making the structure
socially self-sufficient. All fitting
together with public amenities
and administrative offices into an
estimated 30 million sq ft.
Asked about why NOAH took this form,
the architect responded: “The Pyramid
shape is the strongest, most able
shape to guarantee structural stability
when considering the size and height
to width ratio of the entire structure”.
Transportation through the structure
would be made possible by the
implementation of staggered ‘zone
elevators’ and a mini electric ‘subway’
system.
Chosen as the ‘city that needs it most’
the design of NOAH is not created to
complement the fabric of New Orleans
but as a ‘sustainable icon” which would
be forever anchored by its coastline.
Ahearn Schopfer

NAUTILUS AT THE WATERFRONT
Project Areas:

Office: 344,650 sq.m

Retail: 17,820 sq.m

Hotel No. of keys: 404

Convention centre: 13,025 sq.m
CLIENT:

Barwa Real Estate Company

KEO International Consultants have
released their monumental designs
for BARWA's prestigious Financial
District Project in Doha, Qatar. The

comprehensive designs for the mixed
use complex will create a new business
community within Doha and a new
landmark for the city.
Raj Patel, Principal Designer at KEO
describes the design as: “Two nautilus
forms spiraling in opposing directions
which create dynamic flow of mass
and space. The opposing spiraling
geometry builds up the movement of
the towers to create the pinnacle at the
southwest corner of the site creating a
landmark tower visible from the West
Bay Area as well as the main road
arteries west of the site”.
The project has an outer ring of 6
office towers ascending in a clockwise
direction from 20 to 35 sto-reys in
height. The 4 inner ring of towers,
comprising of 3 office towers and a
hotel tower, ascends in a counter-
clockwise direction from 31 to 50
storeys in height. The placement of
the 9 office towers and their opposing
movement of heights help maintain
maximum views as well as ensuring
that all the buildings have access to
natural light.
The office towers are connected by
a two story enclosed atrium lined on
either side with retail space on both
the ground and first floor to create an
intimate and lively boutique mall. The
plaza at the main retail level will be
open to air and lined with restaurants
and cafes. The axis from the main
street to the northeastern corner of
the site culminates with the Prayer
Hall providing geometric order to the
development.
The towers clad in glass and terracotta
emerges from a solid plinth of clad in
trav—ertine stone. The glass facades of
the towers are protected from the sun'’s
rays by a metal screen inspired by the
traditional mashrabiya. The facades
of the project juxtapose the natural
materials of terracotta and stone with
man made materials of glass and metal
screens.

KEO International Consultants

AWARDS
Greens are
Winning

(p. 18)

INFORMATION PROVIDED BY
CTBUH

The CTBUH named

Linked Hybrid by Steven
Holl Architects erected

in Beijing the “Best Tall
Building Overall - 2009".
The Award was bestowed
at the 8th Annual Awards
Dinner and Ceremony held
October 22nd at the lllinois
Institute of Technology
campus in Chicago, USA. As
usual, the shortlist consist-
ed of four designs, which
appeared to be the best in
Americas, Europe, Middle
East & Africa and Asia &
Australasia.

The nominees were selected
with regard to tight interlacing
of architectural and engineering
components of the designs, green
features and safety points. In
addition, the structure should be
facilitating the quality of life not just
of individual, but of borough/city as
a whole, also contributing business
activity and fitting well into the
environment.

The best building, or to be more
precise — complex, worldwide meeting
these criteria appreciated by the Jury
is by no means the tallest. The height
of Linked Hybrid is just 68 m. Its eight
towers create ovoid linked by sky
bridges with swimming pools, fitness
facilities, cafes, art gallery, auditorium
and night club.

Inside the ring of taller buildings there
are some lower structures with rooftop
gardens and landscaped ponds in
between. All establishments situated
here - school, shops, multiplex - are
connected by green spaces.

The complex is cooled and heated
by geothermal system encompassing
660 wells. Grey water is being
collected in the central pond, which
transforms into skating rink in winter.
The ensemble accessible from every
quarter serves as a recreational area
for city dwellers.

In opinion of the CTBUH Awards
Committee Chairman, Gordon Gill of
AdrianSmith+GordonGillArchitecture,
the project is “rich in thought, both
programmatically and architecturally,
presenting an advanced typology for
dense urban living.”

The Manitoba Hydro headquarters
in Winnipeg, Canada, designed by
Kuwabara Payne McKenna Blumberg
Architects / Smith Carter Architects
and Engineers Incorporated
became the best in both Americas.
It is evident that sustainability
was at the forefront of the design
considerations for Manitoba Hydro
Place. Energy consumption of this
115 m tall and 22 floor building is
one of the lowest throughout North
and South Americas. The project
serves as a model of excellence
internationally for how a project can
be developed from the onset with
sustainability in mind and utilize
natural passive systems to create
dramatic efficiencies in energy usage
and human comfort. It is an excellent
example of a truly integrated design
process, and represents a very high
standard of design that will serve as
a great example for future energy-
conscious projects.

The visually striking line of the solar
chimney on the north facade adds
drama to the design and makes
this an instant landmark for the city
of Winnipeg. The designers had a
clear agenda that went beyond just
the building itself, implementing
many strategies that would work to
enliven and reinvigorate downtown
Winnipeg. Designed to be completely
site specific, this building could not
be transplanted to another city in
the form we see here; making it the
perfect response to the seeming
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homogenization of the world’s
skylines. Manitoba Hydro Place points
the way to finding an architecture
that is intended for its site, and only
for its site.

The 178 m in height Broadgate
Tower (London, United Kingdom)
by Skidmore, Owings & Merrill LLP
holds the first place in Europe. This
is a project that fully integrates
use, context and sustainability. The
dramatic and highly visible structural
system employed on the Broadgate
Tower is an innovative solution to
the challenge of spanning the pre-
existing railways that run under the
site. Glass and aluminium facade is
speckled by vertical, horizontal and
diagonal ribbons of stainless steel
emphasizing the structural features.
An efficient solution structurally,
the designers also took advantage
of the spaces created under the
dramatic diagonal columns to create
an energetic public space where the
pedestrian realm is rich in spatial
experiences. Forming a pathway
through the site, it makes a strong
connection to the surrounding
urban context. Further, the building
overall finds itself fitting into the
greater context of the city through
exhibiting a certain level of restraint
in the building’s overall aesthetic
and massing. The building also
shows respect towards the historical
context of the City of London,
allowing this modern work to sit
comfortably within a historic area.
As always with the work of SOM, the
attention to detail is impeccable, with
space, envelope, structure and services
combining into an effortless, seamless
whole. The building most definitely
holds its own amongst numerous
architectural additions of note in the
City in recent years.

The tallest of the regional winners is
Tornado Tower, the most interesting
building in the Middle East &
Africa. This 200 m tower by CICO
Consulting Architects & Engineers
/ SIAT Architekten + Ingenieure
Miinchen GmbH has been built in
Doha, Qatar.

Tornado Tower stood out amongst
the limited number of nominees in
the Middle East & Africa region, as a
striking and well-resolved form. The
use of the diagrid as an appropriate
structural system for high rise
buildings seems to be gathering
pace around the world, and Tornado
demonstrates its advantages
perfectly - both in aesthetics and
the structural and space-saving
efficiencies.

Doha is rapidly establishing itself as
a serious city for high-rise buildings
and, perhaps having avoided some
of the more extreme form-finding
experiments typical of other cities
in the Middle East, exudes a calm
confidence about its future, especially
in the midst of current global
economic uncertainties. Tornado
Tower seems to epitomize Doha in
this quiet confidence, bringing to the
city skyline a new, dramatic but well-
resolved icon.

STYLE
The Sapphire of
Istanbul’s High-

rise Crown

(p. 30)

INFORMATION PROVIDED BY
TABANLIOGLU ARCHITECTURE

Istanbul is an amazing city.
It extends 150 km along
the sea and it is 50 km
wide being located over
two continents - Europe
and Asia at the same time.
The streets of Istanbul run
down the hills toward the
Marmara Sea, Boshporus
Strait, and Golden Horn
harbour, which splits the
European boroughs of the
city. Istanbul is not just

a part of two continents,
but a cradle of some of the
most storied civilizations:
Greek, Roman Turkish...
Contemporary Istanbul is
evolving quite vigorously.
Its annual growth include
about 30 streets, down its
west-east axis some new
blocks are being built. The
downtown is furnished by
such gems as skyscrapers.
And soon Maslak will be
featuring the 270-metre
Diamond, whilst the crown
of Levent will be shining
with the new Sapphire.

The 261-metre Istanbul Sapphire owned
by Biskon Construction company,
which is a subsidiary of Kiler Group, is
designed by Tabanlioglu Architecture.
The tower is located in the fastest
appreciating district of the city, the
Maslak - Levent Corridor, which runs
along Buyukdere Caddesi, which is
Turkey’s most important economic
zone, not only the crossroads of the
international  expressways linking
Europe and Asia but also the home to
the headquarters of top Turkish and
international banks, the Istanbul Stock
Exchange and top multinational brands,
as well as the glittering shopping malls
where Istanbul’s affluent enjoy sampling
the offerings of the world’s most elite
brands. The Sapphire will be the tallest in
Leventand secondin Istanbul and all over
Turkey. Moreover, it will be holding silver
amongst the European residential high-
rises, which is lower the only Moscow-
based 264-metre tall Triumph Palace.

As an elegant, transparent structure the
tower is a graceful addition to the city’s
skyline. When viewed from outside, the
building narrows almost imperceptibly
as it goes up. Starting at the fourth floor,
the building widens as it descends, the
glass cladding of its exterior gently
curving to embrace the horizontal
expanse of the cafes, bars, restaurants,
and shops located at the base of the
structure. An original space designed to
push the envelope of world shopping
trends, the impression created is of a
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single, lively, multi-level space.

The building consists of 64 floors: (54
on surface 10 underground), communal
living floors, carpark, shopping malls,
and 47 floors for residences. 6 of
total 64 floors (1000 vehicle) is left as
carparks and 4 of them are for usage of
shopping mall visitors, 2 are exclusively
for residence inhabitants.

Transport accessibility is ensured by
strategic location close by LRT station,
furthermore, the 6 level parking will
eliminate all private vehicle issues.
There will be specialized floors which
have private gardens each 3 floors,
and every 9 floors are separated from
each other by an communal living area
or mechanical floors. The unique golf
practice range will be located at 163 m
height, whilst the swimming pool will
be 30 m above the ground.

The project will be 11,339 m? land
and 157,800 m?> construction area,
including 35,000 m? shopping mall
consisting of cafe, bar, restaurant,
shops and a hypermarket. Excavation
for the Istanbul Sapphire is 42.5 m
deep, which is the first Turkish
experience of such a scale. The basic
construction works were completed
in summer, 2009. Retail mall is set
to open in February, 2010, whilst the
apartments are expected to be sold
out in the third quarter of next year.

In the course of erection the hoist,
running off a central mast fixed to
the side of the building, was used to
transportmenand materialstoallstages
of the tower working in conjunction
with a tower crane that has also been
fastened to the side of the building and
which lifted materials as the structure
rises story by story.

The combination of a single tower crane
and a dual-cage hoist would meet the
requirements for covering the relatively
small footprint of the building, even
though we were going up to 54 stories.
The hoist has therefore been used to lift
materials and men to all stages of the
structure. It has a maximum lift speed
of 40 m/min, and this, combined with
the two independent cages.

The installation made full use of the
mast-sharing potential offered by the
drive unit that occupies only one side of
the square mast, leaving the opposite
side free for another independent
platform to operate.

Each of the two cages has a two-ton
load capacity, and measures 1.5 m wide,
3.2 m in length, and 2.55 m high. The
hoist not only proved to be suitable for
bulk materials such as bags of cement
and pallets of tiles, it was also able to
handle lengths of ducting and piping.
Apropos, in this structure, rather than
echo predominantly mirrored glass
cladding of the buildings around it,
the choice was made to use clear
glass, creating a sense of transparency,
connectivity and wholeness, in addition
offering the inhabitants the most
stunning sweeping views.

Istanbul Sapphire’s exterior consists of
two independent facades, meaning that
the building’s interior is fully shielded both
from unfavorable weather conditions
and from disruptive noise pollution. This
transparent shell also creates a buffer

zone between the interior and exterior
atmospheres, which has a positive
impact on physical solutions. Thanks
to its special ventilation system, the
climatic conditions inside the building
can be continuously maintained at
specified levels, and double skin facade
protection means that no matter what
the weather is like outside, you'll be able
to make the most of your apartment’s
balcony or garden. This system ensures
that you enjoy the unrivalled pleasure
of living in a smart building capable
of cleaning its own air. The high tech
double skin facade also has a positive
impact on ecological balances within
the building, including blocking the
harmful rays of the sun, while still letting
in natural light, protecting residents’
health while still ensuring them the
benefits of natural light. The double skin
facade also provides maximum energy
and heat savings thanks to its superior
insulating properties.

There will be specialized floors which
have private gardens each 3 floors,
and every 9 floors are separated from
each other by an communal living
area or mechanical floors. Design of
the gardens are proposed with few
alternatives and the consistency of
garden maintanance is under residence
management company'’s responsibility.
Sapphire Istanbul is the very first
ecological building of Turkey whose two
special glass shells can take the outside
air naturally by holes located at every
3 floor. This provides that residence
inhabitants will not be affected by
negative weather conditions and
noise. Absorption of the sunlight and
ultraviolet gleams will be ensured by
a special curtain system automatically
controlled depending on seasons, day
hour. In fact, such design approach is a
global trend, that’s why the Turkish tall
practices are not an exclusion.

This high-rise living complex makes a
point of preserving its human scale.
Windows that open and natural
ventilation mean residents don’t have
to change their habits. Environmentally
friendly touches, like vertical gardens,
provide green spaces on every floor,
ensuring that even at the building’s
highest elevations, there is a welcoming
and natural environment. Indoor
gardens, located every nine floors, not
only provide an aesthetically pleasing
touch but also help to balance the
sense of height.

Planned with four residential zones,
each featuring residences of different
sizes, the building is designed to feature
common spaces and internal gardens
linking the zones. These common spaces
will be used as the site for a range of
uncommon and exciting events.

22 living plans designed to fit every
lifestyle. Living spaces ranging from
120 m? to 550 m> that give you the
space you need to create the lifestyle
you want. In the forth residential zone,
elevators that open directly into your
apartment. Separate guest and service
entrances in every apartment. All
bedrooms feature en suite baths.

The apartments are arranged the way,
which combines spaciousness and
natural lighting, pleasant views, and

also numerous other functional and
aesthetic features.

Common areas include the wholerange
of amenities, such as spas, massage
suites, bars, lounges etc., most of which
are surveying Istanbul’s greenest and
most inviting woodlands.

Istanbul Sapphire understands and
appreciates the special needs and
expectations of its residents. It also
has the capabilities and professionals
it takes to ensure that those needs are
fully met. It's reassuring to know that
your home comes fully equipped with
5-star service. In fact, service is the
clearest statement about your lifestyle.
Service designed not only to meet but
also to anticipate your needs, ensuring
that convenience and quality are things
you can take for granted.

To maintain one’s standard of living,
to consistently improve one’s quality
of life means being selective. And
Istanbul Sapphire is keenly aware of
the importance of living spaces as
reflectionsoftheirinhabitants’ lifestyles.
In everything from fixtures to lighting
and from cleaning to maintenance,
Istanbul Sapphire takes an exclusive
high-quality approach to meeting and
exceeding all your expectations.

The objective was to create “natural
environment” at the most prestigious
address in the most exciting district
of Istanbul, a city that has held the
world’s attention since history began.
This projectis a physical manifestation
of the Biskon Construction vision and
an innovative architectural statement
that will add important value to
Istanbul’s economy. Istanbul Sapphire
is elegant and distinguished, a leader
in design and technology, a standard-
setter in content and service.

ISTANBUL SAPPHIRE

*Height-261 m (238 msuperstructure
+ 23 m spire)

¢ Number of floors - 64 (54
overground, 10 underground)
«Location -Istanbul, Leventbusiness
district

« Sapphire Istanbul is the very first
ecological building of Turkey

« Site area - 157,800 sq. m

«Retail - 35,000 sq. m

« Living plans - 22 options with area
from 120 up to 550 sq. m

« Vertical gardens located at levels
from 40 up to 200 m

VIEWPOINT

Channel One
Russia VS Okhta
Center. Belief or
Talking Heads a la
Carte? Judge for
Yourself

(p. 36-43)

TEXT BY PHILIP NIKANDROV,
DIRECTOR OF RMJM, THE CHIEF
ARCHITECT OF THE PROJECT

In the 2009 Issue 2 of the
Tall Buildings Magazine

I've thoroughly portrayed
the concept of the Okhta
Center project empha-
sizing its unique and
advanced features. There's
no doubt, we - the RMJM
staff - are proud of the
output produced by our
numerous and multina-
tional team of architects,
designers, visualizers,
everybody, who worked
out the design meeting
diverse aesthetical, layout,
design and engineering
challenges and solving
problems. This is truly
unique project both for
Russia and worldwide.
Working hard for three years we've
brought to perfection volumetric
and layout solutions in close
integration with structural design
and unprecedentedly complex
engineering systems of the future
building. In collaboration with dozens
of the best Russian, British and German
design companies we are generating
the future of Petersburg, the structure,
which is set to become a perfect boast
of townspeople for many decades. The
concept of the tower was published
by numerous periodicals and in
2008 became an entry of Antonio
Terranova’s “New urban Giants:
The Ultimate Skyscrapers”, which
have been released in Russian too.
The design was highly appreciated
by international industrial expert
community. Me and my associates
participated in several international
conferences on invitations of
foreign professional associations.
And whereas last year | reported on
aesthetical and technical aspects
of the design at the conference on
high-rise construction in Moscow, this
year the Council on Tall Buildings and
Urban Habitat (CTBUH is international
not-for-profit organization celebrating
its 40th anniversary this year) took an
interest in political component of our
project. This October at international
anniversary conference in Chicago
Tony Kettle, my colleague and
co-author of the concept, presented
his paper honoured with the highest
appreciation of audience as exciting
the most. His report “The Politics
of High-rise” is rather symptomatic
and urgent to the utmost for further
developing (high-rise and else) of
European cities, which preserved
the historical urban core. UNESCO
repeatedly utteredits concerns dealing
with high-rise practices in London,
threatened to eliminate Cologne
from the list of “World Heritage” and
recently Dresden was really washed
out for constructing (that was not a
skyscraper!) a bridge over Elbe.
However, notwithstanding planned
tall component, the Okhta Center
is located much farther from the
historical urban core and its traditional
vertical dominants (if compared with
preceding erection of skyscrapers in
such cities of Europe, included into

“World heritage” of UNESCO, as,
Paris, London, Vienna, Barcelona,
Madrid, Brussels, Milan, Lyon, Berlin,
Amsterdam, Warsaw, Prague, Vilnius,
Riga, Tallinn and, certainly, Moscow)
information warfare against the
project, provoked and supported
by custodian communities and
organizations, is unprecedented for
global urban planning concerning the
scale of their obstructionist activity.
And this oppositionist broadside
is being conducted using devices
reminding the Goebbels' propaganda:
media are multiplying the deceitful
statements of our antagonists and
reproduce bogeymanimages faked-up
by means of Photoshop by anonymous
artisans. The signers of different kind
of untruthful petitions and manifestos
are extemporizing the theme of how
the future tower “will deface”, “will
befoul”, oh, no! it even “will merely
destroy” the historical core of Saint
Petersburg, knowing perfectly well
that it is set to be built in the industrial
outskirts of the city and at a respectful
distance from the ensembles of central
historical dominants. However, for four
years the heads of fellow citizens and
international community are being
permanently stuffed with obvious
frenzy expressed by hysterical but
stark naked slogan: “Save Petersburg
from that damned Gazprom Tower!”.
The Okhta Center initiative came
across resistance immediately after
in 2006 Gazprom had unveiled the
plans of building of its headquarters
in Saint Petersburg in Okhta area as
public and business scheme with the
tall dominant. Then this project was
titled Gazprom City, but in a short
while it was renamed into Okhta
Center apparently assuming, that such
a rebranding would help to relieve
the pitch of fever. Fight against the
project was being deployed first at
local, then at federal and finally at
international level. Pretty soon both
parties launched information warfare
using all available mechanisms of
influence and tools to manipulate
public conscience. All kinds of media
- television, radio, press, Internet -
were getting intensively involved
into this face-off. There was a real-life
hunting for “talking heads”: opinions
of renowned bohemians, people of
science, sport and politics both “pro”
and “con” flooded pages and screens
of the mediasphere. Except for few,
almost all more or less celebrated
figures of Saint Petersburg were drawn
into the campaign either of supporters
or enemies of this development
featuring among signers of various
proclamations addressed to the City
Governor or the President of Russia.
The chorus of opponents was soon
joined by the UNESCO officials, and
their dramatic discord with the city
authorities dealing with revision of
the boundaries of conservation zone,
which had sprang up long before
Gazprom'’s intentions, only aggravated
this conflict.

Summing up the results of the infowar
we have to face the present dissidence
of the city into two irreconcilable

camps. The opposition even came
down to attempts of organizing
a referendum and thus to seal the
fate of the project by popular vote.
The Saint Petersburg’s public mind
has never been polarized so, being
concerned with architectural and
city planning issues, because these
arts have been long way neglected
by SPb residents (even a cognizant
townsman seems to be unable
to name even few outstanding
contemporary architects, not just
fellow-townsmen, but Russians at all).
Therefore this polarization induced
due to politization of the problem by
our opponents is of rather artificial
nature, extrinsic to any aesthetic and
culturological values, which bother
an avarage individual very little.
Opposition parties, small marginal
political movements and various funds
proceeding custodian activities took
a chance of transforming the tower
into a kind of reliable springboard,
political lightning rod and clearly
visible target for their attacks, actually
directed against Russian managerial
class, those city and state authorities,
which actually respected by voters,
in contrast to unpopular leftist or
right-wing opposition parties unable
to poll 7% of votes necessary to get
represented in the State Duma. Criticism
of the project is the core of election
campaigns and political programs
for Petersburg branch of “Yabloko”
(Apple), communists, Just Russia.., And
even Nationalist Bolsheviks are playing
the same game. Around this single and
indivisible ideological platform for all
political exiles based on acrophobia in
particular city, in the course of "battles”
at the fronts of information warfare
gradually emerged a crystallized layer
of social support consisting from ill-
informed (and therefore pondering)
intelligentsia (first of all, bohemians),
suffering from bad head for heights for
such simple reason, that Okhta Center
- this is obvious and indisputable
- is the project of Russian political
establishment, meanwhile Russian
intelligentsia is a priori against the
authority of any kind. And precisely
therefore for well many public persons
the Okhta Center became bullet-proof
occasion to remind everybody of
himself, to to gather a bit of political
wealth or to bask proudly in his glory
of cool warrior of some virtual guerrilla
against “the regime of merged state
and corporate capitalism” craving to
be perpetuated in this architectural
monument. Although, the criticism
of architectural solution doesn’t
matter at all. In this war of “experts”
and votes the concerned parties are
permanently calculating the number
of celebrities declaring in favour of the
tower or not, how many supporters
or enemies represents one or another
sponsored polling (depending on the
attitude of a client). Here the parties
were acting just out of a sporting
interest, people were divided into two
“teams”, which is unusual for the city,
where one and all are the Zenith's
fans. There are five Moscow football
clubs playing in the top division, and
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therefore Muscovites are originally
tolerant to the sport heterodoxy of
fellow-townsmen, not to mention
aesthetical dissent. Metropolitans are
unable even to perceive the sorrows of
some SPb dwellers related with lack of
unanimity in terms of architecture and
city planning dealing with the fact that
not all compatriots share their views
on the issues of town planning and
architecture. Moscow as the capital
of world eclectics is unscrupulous,
polygamic and indiscriminate, able
to digest any aesthetics and any
style. Petersburg, as the city of three
revolutions and the embodiment of
monarchal city planning whims, is
intolerant to opposite opinion chronic
one-woman man and maximalist, it
has been on “architectural diet” for a
long time, it’s yoga-like contemplative,
decadent-like intoxicated by its slow
fading and senile wrinkles, and it hates
reparative surgery even more furiously
than Brigitte Bardot does.

Both in sporting competitions
and in cultural and art matters (the
architecture is also dealing with them)
unanimity and public consensus is
absolutely unachievable. The concept
of tower became the matter of new
symbolism of the city, but in Russia
there’s never been and never will
be general public consent on basic
symbolism: neither on National
Flag, nor on National Emblem, nor
on National Anthem. In Russia all
these were always introduced by an
order, without any referenda or other
democratic procedures. Right since the
Baptism of Rus, questions of selection
ofreligion, beard-dressing, transferring
of capitals and renaming of cities were
always nobody’s but elite’s business.
Each feeble effort to solve the
problems of symbolism by democratic
voting turns into sequential split of
society. How is it possible to fancy of
unity and solidarity of townspeople
concerning urban aesthetics, if the
very renaming of Leningrad into Saint
Petersburg was squeezed through with
such a trifle advantage (54% “pro”),
which discouraged the authority from
venturing referenda or anything of
that kind?

The ghost of the Okhta Center has
stirred up the deepest fundamentals of
local Petersburg mentality stratifying
the society into those, who boldly
see ahead, and those, who live in the
past. The concept of the tower is the
new symbol of Saint Petersburg of
the period. Each epoch leaves the
artefacts of its own incarnated in
vertical icons within the city skyline.
In the 18th Century this was the spire
topped with a toy-like boat - the
symbol of navigation and trade; in
the 19th Century - the cupola of St.
Isaac's Cathedral with the cross - the
symbol of the Orthodox Empire; in
the first half of the 20th century - the
chimneys, industrial and power plant,
as the attributes of industrialization; in
the second half of the 20th century -
the tele-tower as the symbol of media
power. The tower should become an
icon of the 21st Century symbolizing
the Energy, and not just as basic

article of Russian export, but also as
mainspring of advance and evolution
of any kind.

It would be nevertheless rather naive
to suppose that the public opinion just
underwent a kind of dichotomy. The
matter is slightly more sophisticated,
and it is necessary to clear up the
situation with such a dissonance.

Well, there is a camp of supporters,
who consider that the project is
really outstanding and it is worth
realization, that it will hi-ping business
operations, it will inspire essential
energy into rather sluggish existence
of the Northern Capital, it will become
something like that “waking up kiss”
for this “sleeping beauty” (if compared
with  “never sleeping” European
megapolises or Moscow).

There is also a camp of enemies, but
here’s we have a perfect deadlock:

- some like the tower, but they would
like to relocate it to some other city
district, somewhat farther on, as they
believe, from the historical core, or
even into the suburbs;

- others assume that Okhta Center
should be erected after all, but the
tower must be a bit shorter;

- the third faction is convinced that
established by the city laws height
limitations (being revised almost each
year, apropos) must be observed. So,
one may dare to build 40 m, 48 m, 100
m high structure (underline the desired
value). Moreover, everything depends
on regulations of particular law or
by-law, which is being addressed to;

- the fourth (this group has emerged
quite recently and it consists, in
essence, of the archaeologists, whose
contract for diggings with Okhta Center
is already completed) consider that
nothing at all may be built at this site,
anditis necessary to establish historical
and archaelogical conservation area
with total reconstruction (consider:
modern replica) of once existed, but
long ago demolised Swedish earthy
fortresses (I just wonder, which of
three or all of them at the same site:
thus far we havent seen any drafts,
but everything found here is, so to say,
“nonrestorable”).

Between these two hostile camps
there lies enormous “buffer zone” of
several layers: those, who have no idea
of the matter; those, who don't care;
and those, who haven’t made up their
minds yet. The information warfare
at present stage is aimed at winning
these particular strata. And the experts
fairly assume that this segment is
much greater than ideologists of both
camps fancy. Height issues and further
featuring of the city in that notorious
UNESCO World Heritage lists are out
of the lists of real vital problems for
the majority of townspeople. And the
numerical strength of this inert part
of citizens is that would not secure
apearrance sufficient for the would-
be referendum, which the opposition
is trying to summon. Here is exactly
that case, when laziness, ignorance
and social apathy are close to the
thing called “popular wisdom”, in the
sense that masses are rather difficult
to be encouraged to protest against
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the obviously farfetched threat to
integrity of historical skyline of the city.
These “masses” by their (once peasant,
three generations ago) inward nature
feel falsity and cheap exaltation in
jabber of the opposition about
“deflowering of the cultural space of
Saint Petersburg”. The persistency
of the best minds of opposition to
name the design ingeniously and
disparagingly the most, having already
exhausted the theme of popular
botany and masculine anatomy, tens
of caricatures and agitation posters..,
prove only that the initiative has long
ago overgrown the agenda of esthetic
disputes about architecture and it is
becoming an object of symbolism and
ideology. I'd like to remind, that the
discussion so far deals only with the
concept of a tower, and not at all with
its building! Not a real structure, but
the very idea, some scenario perceived
by opponents somehow “specifically”
is being criticized without comparing
with the author's vision.

Meanwhile, with silent connivance of
local community, Petersburg is being
systematically “developed” around
its perimeter by hundreds of square
kilometers of faceless and antihuman
ferroconcrete jungle, and in the
very historical core there are tens of
existing buildings and those, which
are being underway, unanimously
akcnowledged as “city planning errors”.
But even taking into account their
monster-like appearance, irrelevance
and incompatibility with the scale of
the city core these buildings do not
provoke any special public protest or
anxiety of UNESCO, are not honoured
with labels of public disgrace and
biting epithets of architectural critics,
and the authors of these buildings
do not have fun of harrassment and
ostracism of associates. Moreover,
the architect, who had hand to the
crying vapid design of the Mont Blanc
high-rise building right in front of
Summer Garden, is one of the most
active defamers of the Okhta Center.
Another well-known architect and,
that’s remarkable, the former head of
governmental architectural monument
conservation committee still in 2006
declared in his interview that “if the
tower of Gazprom is erected, the
terrorists should be called to explode
it”. Most likely the concept of the tower
appears to be as symbolic as the New
York twin towers of WTC identified
by Al-Qaeda as the symbol of the
American imperialism. It seems that
the concept Okhta Center performed
as a single spire-like dominant in line
with the Emprial Baroque principles
of Petersburg’s city planning was
involuntarily perceived by many
people as the symbol of Russian
imperial renaissance, that’s why it is
opposed so furiously, to be shattered
into 48-meter shards. Some opponents
admit that the tower’s architecture too
clearly symbolizes in their view the
vertical line of command, so hated by
any opposition (until, it goes without
saying, it is not built-in).

A skyscraper as an icon of a city (the
emblem of Moscow Olympiad as

generalized image of Stalin Talls) or a
country in whole (let’s turn to the Eiffel
Tower) as enormous “human anthill”
embodied in thousands of tons of
glass, metal and concrete is too strong
city planning undertaking for those,
who suffer from acrophobia, and this
category of opponents don’t miss any
occasion to express themselves using
strong language against the idea of
tall building in Petersburg at all. The
same category of marginal politicians,
who fight and pettifog against this yet
not constructed building at the point
of observance of legislation and high-
altitude regulations will always have
odds at least, because skyscrapers in
Petersburg were not at all featuring in
the master plan, legislation changed
during the last three years repeatedly,
but according to the last law, accepted
in 2009, the cyclorama from the
colonnade of St. Isaac's Cathedral is
to be protected in whole. l.e., in fact,
any building taller than 30 m will be
well visible within this panorama, and
therefore it is a priori lawless.

For three years the all warfare was
limited by trench operations with
periodic skirmishes and occasional
shellings during election campaigns.
However, only recently, when the city
authorities after all made long ago
felt decision to satisfy the request of
the developer about changing height
limitation for this particular site, the
shellings turned into concentrated and
incessant attack involving more solid
federal-level agents. Both speakers of
parliament and several State Duma
deputies declaimed against the
project.

After two and a half years of silence and
complete indifference to the project
the Channel One Russia out of the
blue arranged a perfect persecution
of the Okhta Center. In the middle of
October the program “Sunday Time”
featured extremely tendentious (and,
in all likelihood, sponsored) 10 minute
reporting flashing the only enemies of
the project, presenting to wide Russian
audience cheap fake anonymous paste-
ups and footages. A week later the
same media advanced again, but this
time by mouths of its tele-clowns of
“ParisHiltonSearchligh”. In November
this attack was strengthened: in
the Channel One Russia "Judge for
Yourself” program featuring both
supporters and enemies of the project
there was no civilized discussion too.
All possible means were enabled, up
to deliberate dissociation of obviously
prejudiced anchorman from the role
of fair arbiter, in order to transform the
dialogue into a slanging match and
low farce. And here it's worth to reveal
in more detail the methods empoyed
by the federal media to promote such
a custom-made counter propaganda.
Following  preliminary  settled
agreement with the editorial staff |
arrived to the studio two hours before
inordertohand over some professional
computer clips and images of the
tower, which would illustrate its actual
appearance from the historical core.
However, the editorial staff refused to
take our authentic material asserting

that all pictures to be displayed were
downloaded from the project’s site.
This was, of course, just a mere lie.
My request to verify the presentation
before filming was also rejected. After
a "“master of puppets” in the control
room switched off my microphone,
everything | uttered was no longer
recorded. During all this 50-minute
debate, dedicated to Okhta Center |,
as the chief architect of the project,
was speaking not longer than two
and a half minutes, which is only 5%
of airtime. It appears, that the line
of reasoning of designers not at all
interested neither that anchorman
nor opponents. Another participant
of the program from Saint Petersburg
and passionate supporter of project,
Vladimir Bortko, as a talented film
director,haslongago constructedin his
imagination the skyline of Petersburg
with the new high-rise dominant and
in the course of discussion, looking
at the screen, immediately, without
any prompts, he identified those
anonymous “Photoshoppings” as fake
and distorting the real picture.

The background periodically was
flashing the sinister title on the screen:
“THE TOWER AGAINST THE CITY".
Extras in the studio at the command of
“cheerleader” stormily applauded and,
it's worth noting, only to enemies of
the project. The screen time after time
was overlapped with those clumsily
faked images of urban panoramas
with ill-fitted aggressive dark-blue
tower. That images have nothing in
common with our architecture, and
I'd be the first to protest against such
views and such a tower in Petersburg!
That distorted 3D model, perverted
silhouette, strange color, absence of
air perrspective, view as if through
paparazzi lens... By the way, in our city
the law protects panoramas, but not
the views through binoculars, let alone
telescope vision.

As it was repeatedly declared, the
tower won't be visible at any “post
card view”, and the opponents are well
aware of it. If it were not so, we would
have enjoyed a perfect gallery of the
chrestomathic views of SPb performed
by the opponents, “befouled” (in
their terms) by the tower at distant
background. But there’s no any tower
at any “post card view”! That's why
the number of twice demonstrated by
Channel One Russia "horror views” was
limited by three paste-ups: binocular
view from Tuchkov Bridge, the view
of the same kind from Lieutenant
Schmidt Quay and the side view of
Smolny from Proletarian Dictatorship
Square. These “binocular” views are
the points lying at a distance of 6,5
and 7,5 km from the tower; however,
the Saint Petersburg Law N 820-7
defines the depth of visual perception
of significant components of urban
landscape as 6 kilometers. Also the
law protects the classical panorama
of Smolny along Shpalernaya Street
(from where the tower won't be visible
at all), but not the view represented
then. None of those “horror views”
of Petersburg, is of “post card”
significance. But | am convinced that

they all would aquire such a value,
if the tower is built, moreover in the
scale we are planning, but not that, in
which is depicted by the opposition in
their anonymous fakes.

Four of fellow-townsmen and
supporters of that anchorman were
also somehow, but since the topic
was not much familiar to them, their
feedstock sounded rather absurdly
and simply insulting being a mere
slander or commonplace lie: lie about
the tower “in the centre of historical
city”, lie that the tower will destroy
Petersburg like the Taliban destroyed
Buddha's statue...

For example, Mr. Bokov, the leader
and marshal of architects’ trade union,
who replaced his senile predecessor,
proclaimed from the housetops that
did not know me and had never
seen me before. Another “sweet
little lie”. Some years ago, when we
collaborated with Mosprojekt-4
(Institute for Planning of Housing and
Civil Engineering Construction in the
City of Moscow) in development of
master plan and architectural-planning
solution of enormous complex in the
center of Khodynka Field in Moscow.
The client drew our company, RMJM,
to search for possible solutions, and
precisely then, in the composition of
the National Museum of Aviation and
Cosmonautics | sketched the 200-metre
high-rise dominant, which resembles
the silhouette of a rocket. Then Mr.
Bokov did’'n perceived this solution as
“naive, aggressive, stupid and archaic”,
having in mind his present impartial
judgements about the Okhta Center.
He even, as | remember, quite sincerely
praised our proposals. Moreover, his
team quite successfully adapted some
our ideas to their concept, but without
permission, in fact.

By the way, I'm positively touched by
the recent appeal of the Architects’
Union of Russia to President Medvedev
accusing us of “technological
obsoleteness” - the absolute pearl
of categorical lie applied to the
project, which is actually works as the
locomotive of innovation design and
building technologies in the Russian
Federation involving all leading
scientific organizations of branch
(NIISF, NIIOSP, TSNIISK, NIIZhB, VNIIG,
TSNIIEP and many others).

It's necessary to note that the Architects’
Union had started its “crusade” against
the project still in summer of 2006 (i.e.
long before the competitive proposals
of six leading world architectural firms
were presented). The campaign was
conducted in the spirit of our totalitarian
past, like: “I've never read Pasternak,
but | condemn...”. In 2006 after the
competition had been anounced
the presidium of the St. Petersburg
Architects’ Union recommended to
its members to boycott invitations
to the Jury or partaking professional
expertise. Moscow architectural swells
in October 2006 also supported this
position at the Fifth Plenum of the
Architects’ Union of Russia, even
without seeing the drafts of the
applicants, among whom there were
two Stirling laureates and four Prizker

Prize (a kind of architectural Nobel
never won by any Russian architect,
moreover, Russians have never been
even nominated) winners. And only in
November 2006 those six drafts were
unveiled.

So, that criticism of this part of the
opposition from the very beginning
was by no means addressed to
architectural merits or demerits of the
project itself. The professional honor
of Russian architectural shop was
at stake, since the richest domestic
client, selecting the competitors had
not invited any compatriots. That was
a smart stroke at the cheek of entire
Russian trade union of architects
displaying distrust to professional
fitness and competence of those,
who (with rare exception) disfigured
during recent decades the tissue of
many cities and towns of our country
so, that for average citizens the word
“contemporary architecture” has long
ago ceased to be associated with the
words “harmony” or “music of stone”.
That negative attitude of conservative
part of population to the Okhta Center
is not so much connected with the
height (you may recall the protests
against quite low-rise modernist
project of the new Mariinka). It is rather
dictated by general disappointment
dealing with features and quality of
contemporary architecture in general,
based on example those talentless
and often simply ugly buildings, by
which the Russian architects “clog”
streets and squares of our cities.
When | said that during the last 80
years no architectural masterpieces
appeared in Petersburg, | kept in mind,
first of all, the tall dominants. During
the Soviet Era numerous remarkable
buildings were built, some of which
became real icons, but neither society
nor UNESCO recognize them as
masterpieces of world heritage, and
tourists come to Petersburg not for
these buildings. Neither touring buses
nor limousines with newlyweds stop
at Moscow Avenue in order to take
pictures of the monuments of Soviet
constructivism or Stalin architecture.
Among these buildings there is no
real high-rise dominant, adequate to
the neighbourhood in scale. Here's
implied the buildings, which height
prevail, being higher than surrounding
urban context not less than 2-3-fold.
Compared with definite high-rise
dominants of historical core, which
are 4-6-fold higher, there are no such
examples in modern history of the
city’s architecture besides the purely
utilitarian structures: the smoking
chimneys and cooling towers, port and
construction cranes, tele- and radio
masts etc.,, more than a hundred of
them in toto (30 of these are taller
than 100 metres). Neither in Rome, nor
in Venice, nor in Washington you can
see anything of that kind. Therefore
it is not necessary to pretend that
Saint Petersburg is at the cross-roads:
to be a museum city like Venice, or
grow upward as Dubai or Shanghai.
Saint Petersburg is on the path of its
own, it will be developed as other
historical megapolises of Europe

(Paris, Vienna and Madrid), which have
steady historical core not diluted by
new structures.

Another argument, recently frequently
utilized by the Channel One Russia
and the opposition: how can you
explain that distinguished architects.
the members of the Jury (Foster,
Kurokawa and Vinoli) publicly left
the commission as a protest against
the scheme, which defines the
development as high-rise? (Two of five
architects participated nevertheless).
In this fight of authorities (stars against
stars) one Prizker laureate - Sir Norman
- against four laureates, participants
in the competition (Nouvel, Koolhaas,
Herzog, de Meuron), who consider
possible to construct high-rise
dominant in 5 km distance away
from the historical core. With entire
respect for obvious talents of those
“protestants”, being the judges they
behaved rather unprofessionally and
immorally, publishing their statement
right the day of the final meeting,
but not months before, when they
had been invited being well-aware of
the matter of the competition. They
had pretty enough time to study
the scheme, and if that would have
appeared unacceptible, they copuld
leave the Jury the civilized way. Or
to turn to the client or, at the worst,
to the professional association of
architects with substantiated request to
introduce corrections into the project
statement. However, we've seen
nothing of that kind. So, the reasons
are quite obvious - they were invited
to participate in this competition, and
probably, they yielded to the political
pressure of the Architects’ Union of
Russia, which called to boycott the
competition (Kurokawa and Foster had
large projects for Russia, and needs of
city planning harmonization required
them to pay respects to aborigenal
architectural association). Let’s note,
that Norman Foster somewhere in time
designed the 386-metre skyscraper 1
(one) kilometer away from St. Paul's
Cathedral in London (the second
largest cathedral in the world and the
iconic feature of London's skyline),
and Kisho Kurokawa constructed in
Melbourne the skyscraper footed with
a glass cone enveloping the historical
19th Century 50-metre tower.
However, let us return to the Channel
One Russia broadcast. The discussion
on the project of Okhta Center evolving
in presence of tens million of viewers
was represented in the studio, putting
it mildly, by rather poor-performing
party of opposition. It's strange why
the show producers did not take care to
invite any SPb dwellers to support the
opposition! Five Muscovites attacked
three guests from North Venice and a
guy from Dolgoprudny with a question
“to build or not to build a high-rise
landmarkin Petersburg?”Isit possible to
imagine that the Petersburg TV would
suddenly venture to arrange a similar
discussion, apropos, to build 600-metre
Russia Tower in the Moscow City just
5 km away from Kremlin (monument
from that UNESCO list) and 3 km from
the Convent of the Maidens or not? Is it
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possible to fancy that such a discussion
in Petersburg would be proceeded by
three Muscovites, including customer
and drafter, and five SPb inhabitants
would mouth off these “unreasonable”
Muscovites, that this tower will spoil...
no... simply it would literally destroy
all the skyline of the capital, they would
speak that it were low and immoral
to build the skyscraper in the course
of economic crisis, from which upper
levels oligarchs would observe those
passers-by from inside their panoramic
WCs etc..? They would speak that,
they do sympathize with the Moscow
Mayor Luzhkov in his efforts to draw
the big business in the Moscow City,
but why the tower?.. and why should
it be 600 metre high, because it would
be visible from Zamoskvorech'ye being
the background of the belfry of Ivan the
Great?.. Indeed, Moscow is not only the
city of Muscovites, and the residents
of Saint Petersburg are also concerned
with its destiny... “Moscow, so much
is encompassed in this word for the
Russian heart ..." -an anchorman would
be reciting enthusiastically...

Yes, it is very difficult to imagine
such a spectacle... In this direction,
from Moscow to Petersburg, that
won’t work... But for some reason it
wonderfully works the way back: the
ancient capital, as before, being eager
to command all and sundry in Russia,
would never tolerate any rivalry,
furthermore in the sphere of high-rise
building, let alone the resettlement
of the Gazprom headquarters. While
in the Moscow City the projects of
the highest skyscrapers in Europe
have been put on hold, the threat of
losing Gazprom with its multibillion
taxes has become clear like never
before. That's why it is the best thing
to convince the country that it is not
the budget issue and the interests of
building industry of the capital, but
the threat for integrity of architectural
appearance of Saint Petersburg, about
which, actually, Moscow doesn’t care
since the times, when the capital of
Russia was last time relocated!

And now everybody have realized
it out of a sudden, At the moment,
when the plans of modernization
and reconstruction began to disturb
the patriarchal status of city with a
slight “provincial touch” with so dear
to the heart of well-off Muscovites,
who visit on holidays their Petersburg
apartments far and away from the
metrop[olitan fuss and throngs, and
former SPb residents, who intruded
several years ago into the big Moscow
politics and business. Whoever stands
behind the curtain of this “custom-
made” campaign of the Channel One
Russia against the scheme, they'd
better understand, that the client, the
authors and other people involved into
the project, and also the city authority
supporting it are also well-educated
people, who love Saint Petersburg
and sincerely wish to promote further
development of the city following the
European way, and they by no means
desire to transform it into Shanghai.
And the solutions dealing with
re-registration of Gazprom Neftin Saint

Petersburg, construction of the Okhta
Center as the new headquarters of
Gazprom were approved in the name
of common good. The government
of Petersburg and authorized
committees examined and approved
the appropriate directives and city
laws in order to carry out this project.
Suppose, the SPb dwellers should
henceforth decide themselves, what
and where to build in the city. These
decisions may not and and shouldn’t
be made in Paris by UNESCO officials,
by architectural critics in Moscow or by
anchormen of the federal TV channel.
The city planning concept of the
Okhta Center offers decentralized
development of downtowns, creation
of separate business blocks with single
tall landmarks. These dominants must
be of some special performance. These
should be the genuine masterpieces
of contemporary architecture, which
undergo the most exacting selection
through international competitive
procedures. The silhouettes of these
high-rise structures must be well-
fitted into the skyline and panoramas
of the city. This way, as it seems to
me, is quite natural for Petersburg,
which city planning tradition is based
on juxtaposition of separate spires
and domes to horizontal background
urban tissue. And in line with this
wision Petersburg may and should be
developed to keep the architectural
integrity of its historical panoramas. If,
of course, Moscow allows this ...

One should understand that after
completion of this project the city will
enjoy arrival of dozens of developers
with their own concepts of high-rise
structures. No doubt, they would try
to “conquer” the skyline of Petersburg,
attempting “to line up” as close
as it is possible to the boundaries of
conservation zone in order to sell
the stunning views of the historical
core’s ensemble. Many of these may
turn to be the structures of dubious
architectural performance - similar to
those offensive buildings, expanding
like metastases around the Leningrad
Hotel as the instances of implantation
of “dormitory architecture” into the
tissue of historical core. This is the most
crucial concern of townspeople and
world community (including UNESCO),
and the Okhta Center symbolizes in
their view a hazardous precedent, that
is quite understandable. | completely
share these suspense, but I'm convinced
that “struggling against the precedent”
will not solve the above mentioned
problem: if these present influential
opponents of the Okhta Center in the
capital, who ordered that frantic counter-
agitation by means of the Channel One
Russia, wrecked realization of the tall
component of the Okhta Center, after
a lapse of several years some other
developers with another projects of
skyscrapers would appear in the city.
Because it is unwise to confront the
economic prerequisites for high-altitude
building, and these prerequisites in Saint
Petersburg are apparently brewing.
With lack of constructible surface the
real estate rates have grown close up
to European. Saint Petersburg is not
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Venice - the dead museum-like city
with 60-thousand population. This
is one of the largest megapolises of
Europe, industrial, financial, cultural and
tourist centre of the Northwest Russia.
Petersburg is simply doomed by history
itself to go along the way of much more
ancient European megapolises: Paris,
London, Madrid, Vienna, Barcelona,
Milan etc., where the historical cores
coexist with dynamically developing
new tall business districts.

In contrast to the majority of high-rise
structures located in these European
cities, the Okhta Center is rather
nonprofit scheme, since it is set to be
built not for sale: Gazprom builds this
unique iconic complex for the brand
new Saint Petersburg, fitting business
function into the sculptural composition
of the tower looking like obelisk or spire.
The client is not inclined to save on
performance of his own headquarters,
and thus the Gazprom is the most
outstanding client for Petersburg, which
for the first time after the Romanovs'
Epoch, intends to erect a genuine
architectural masterpiece within the
city skyline. Task is ambitious and rather
irrational at the first sight. But the goals
of this particular kind were being set and
solved in Petersburg during two initial
centuries of its existence. And the fruits
are the things, which we call now the
“World Heritage”.

Realization of the Okhta Center as
the pilot project of high-rise building
in Petersburg, is sure to raise the
architectural performance standards
for new urban landmarks up to the
most giddy height, preventing any
subsequent attempts of developers
“to push” second-grade architecture
and low-performance construction.
The city has monitoring mechanisms
to control the process of departure
from legal height parameters,
granting “right to be tall” only to the
most unique projects, which would
constitute Petersburg's contribution to
the world heritage in the 21st Century.
Those representatives of cultural
and political elite of Russian society,
who have joined the irreconcilable
opposition against the Okhta Center
project, being well-intentioned, but
not mercantile or politically engaged,
should better look at this initiative by
the eyes of the generations to come:
what memory of contemporary culture
are we going to leave in Petersburg of
ourselves, if we do regard architectural
ambitions as criminal and judge the
contemporary architecture unworthy
to co-exist in one cityscape together
with the monuments of the past?

PROJECT

MahaNakhon,

The Metropolis

(p. 44)
INFORMATION PROVIDED BY OMA

The Thai capital is always
called Bangkok in Europe,
whilst Thailanders often
name it Krung Thep
Mahanakhon - the city of

angels, the metropolis.
MahaNakhon is the name
of the project developed
by renowned German
architect Ole Scheeren,
Partner of Office for
Metropolitan Architecture
(OMA). 77 floors of this
skyscraper will be elevated
in Bangkok.

The architecture of this city is rather
intricate. There'sanintricateinterlacing
of ultramodern tall buildings of glass
and concrete, splendid palaces and
temples glittering with myriad of little
mirrors and shabby bamboo huts;
European gloss and Asian crowding of
narrow and tight side streets...
Bangkok competes with New York
in number of skyscrapers. It's rather
difficult to invent anything really
original for this city. Initially, the
volume of MahaNakhon is a kind of
traditional modernistic prism, whereas
its distinctive sculptural appearance is
carefully carved to introduce a three-
dimensional ribbon of architectural
‘pixels’ that circle the tower’s full height.
The dissolving of elements vertically
through the building reintegrate the
disengagement between skyline
and streetscape. Slim and glaring
MahaNakhon outline, terraces
and projections somehow look like
computer graphics as well as remind
the chaotic arrangement of ancient
maps. Its as if excavated portions of
the elegant glass curtain wall reveal
the inner life of the building. This
creates an indelibly arresting profile
for MahaNakhon, which rearranges
the conventional notion of skyscraper.
This “ribbon of pixels” encompasses
projecting glass skyboxes with
sweeping views and generous indoor/
outdoor spaces with plunge pools
and oversized terraces - uncommon
to high-rise living in global capitals
but well-suited to the tropical climate
of Bangkok. The ‘pixels’ have been
designed to maximize unobstructed
panoramas for the residences, offering
rare bird’s eye views of the city and
the Chaophraya River. At the same
time, residences located in the non-
pixilated area of the tower enjoy a
parallel innovation never before
seen in a skyscraper: single-level and
duplex units offer grandly scaled
double height living spaces equipped
with multiple bays of full-height
operable bi-fold balcony windows -
sections of curtain wall that literally
fold inwards to open up homes to
fresh breezes and cityscapes, allowing
living areas to become indoor/outdoor
environments.

MahaNakhon - a visionary new
complex located on a 3.6 acre site
in the heart of Bangkok’s Central
Business District between Silom and
Sathorn Roads. MahaNakhon will
be the most ambitious complex of
contemporary architecture and
urbanism in Thailand and the tallest
building in Bangkok. It is not just the
tower itself. The development, more
than 150,000 square meters, will be

comprised of: MahaNakhon Square, a
dramatic outdoor landscaped public
plaza; MahaNakhon Terraces, a 10,000
square meter upscale retail centre
with lush gardens and terraces spread
over multiple levels for restaurants,
cafes, and a 24 hour marketplace; The
Ritz-Carlton Residences, Bangkok with
200 extraordinary apartments, each
offering the atmosphere of a skybox
penthouse, managed by the The
Ritz-Carlton with five-star amenities
for all residents; The Bangkok Edition,
a signature boutique hotel with 150
hotel rooms, a collaboration between
Marriott International and renowned
hotelier lan Schrager; and a multi-level
roof-top Sky Bar and restaurant with
dramaticdouble-heightspaces, private
dining facilities for entertaining, and a
rooftop outdoor bar with sweeping
360° views of the skyline and river,
floating 310 meters above the city.
Bangkok’s high water table makes
underground parking impractical. This
urges a standard model of a plinth
of parking beneath an extruded
tower, disengaging the building from
the street, killing the area around it.
Parking is placed at the rear of the
site and crumbling the building into
a series of terraces linking with the
adjacent Skytrain (mass transit) station
to create a public realm of cafés and
restaurants.

The design of MahaNakhon dismantles
the typical tower and podium
typology, creating not a tower in
isolation but instead a skyscraper that
melds with the city in both literal and
cultural ways by gradually ‘dissolving’
the architecture as it flows downward
to meet the ground and upward into
the sky. This is achieved through a
series of generous cascading indoor/
outdoor terraces at The Hill - the area
of tower’s base housing the luxury
retail and entertainment centre -
where the architecture is articulated
to evoke the shifting protrusions of a
mountain landscape. The Hill Terraces
fit keenly into lush cultivated gardens
that give way to the city’s own green
swaths.

MahaNakhon also features an adjacent
freestanding 7-storey building known
as the Cube, with multi-level indoor/
outdoor terraces corresponding
to those of the Hill Terraces across
the expanse of an outdoor atrium.
The outdoor atrium forms a natural
valley, offering a network of social
spaces with an extensive and carefully
selected mix of dining and leisure
facilities that serve the general public
via a direct above-ground pedestrian
link to the main CBD Skytrain station
and plaza-level access, The Ritz-
Carlton Residences in the main tower
of MahaNakhon, as well as guests of
The Bangkok Edition Hotel.
MahaNakhon Square, located in
front of the tower, is also intimately
connected to the space between The
Hill and Cube. This dynamic public
plaza - intended as a meeting place,
a spot for planned and spontaneous
cultural events - will be a landscaped
retreat for the city’s inhabitants,
a gathering place, a rare venue for

cultural and social interactivity, with
direct connection to the Chongnonsi
Skytrain station and future rapid bus
transit system: in sum, an urban oasis
that provides refuge from the intense
daily clamour of greater Bangkok
while offering constant easy access for
reconnection to it.

PERSPECTIVES
Shenzhen Energy

Mansion
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Conclusion.
Beginning in the Issue 4-5

The proposed develop-
ment consists of two tow-
ers of approximately 200m
and 100m height linked
together at the podium
level. The towers are of

a relatively rectangular
form, with a play on the
external surface through
a micro-folded facade
which “warps” to create
the dynamic architectural
building form.

STRUCTURAL SYSTEM

An efficient and uncomplicated
structural system is proposed for
the towers. The structural system
for the towers has been proposed
to include a reinforced concrete
central core and a perimeter beam-
column frame, forming a “tube-in-
tube” system. The major advantages
of this structural system are: safety,
efficiency and robustness of structural
form integrating with the architectural
expression and planned floor layout
and usage. Appropriate serviceability
performance for various architectural
spaces and functions.

Floor system shall be of reinforced
concrete. Reinforced concrete
construction is cost effective compared
to structural steel floor plate, both
with respect to the floor plate cost
itself, and with regards to foundations
bearing in mind the heights of the
towers in this instance.

Bored piles are recommended for the
tower foundations, after consideration
of the heights of the towers and
loading. Hand-dug caissons can be an
alternative solution for consideration.
Gravity and lateral stability system
comprised of the internal service core
system, and the external beam column
frame.

Cost effective use of material -
reinforced concrete is the main
structural material.

Grade C60 concrete is proposed for
structural efficiency. The relatively
large column spacings at 11.7 m
require substantial column sizes to
match. SRC (steel reinforced concrete)
columns may be adopted in place of
reinforced concrete columns to reduce
the column size. Maximizing usable
area with minimum disruption from

structural system (e. g. perimeter
columns are carefully integrated
into the architectural design without
compromising floor space and layout).
The proposed structural system
integrates well with the architectural
design,and providesvalue and efficiency
in terms of architectural integration,
structural design and construction.

TOWER FLOOR SYSTEM

The typical floor system utilizes
reinforced concrete beams spanning
radially between the core and the
external frame. Beams are maximum
750 mm deep for the longer span of
13 m. The general floor beams shall
be maintained at 700 mm deep. A
perimeter ring beam system (900 mm
deep) linking the external column
provides robustness and forms the
external-column beam frame in
contribution to lateral stability of the
tower. The floor framing layout and
element sizes take into consideration
architectural and building services
integration to achieve the desired
high floor-to-ceiling zones befitting
the high standard office conditions.

WARPING AND CURVATURE OF THE
BUILDING FACE

Swathes of the tower faces are curved
or warped as part of the architectural
form. The structure is arranged to
cleverly cater for these curved and
warped areas by treatment of the
perimeter columns at the concerned
areas through one of the following
methods:

Column follows the curvature to suit
the architectural form. Columns are
located either side of the “warp” and
therefore unaffected by the induced
curvature. These arrangements have
been carefully considered in order to
deliver the dynamic architectural tower
forms, without disruption to the floor
layout and usage arrangements, and at
the same time not adding complexity
to the structural system. Preliminary
modeling and analysis of the taller
of the two buildings is carried out.
Basic results are summarized below.
The results demonstrate the proposed
structural system is adequate and is
effective.

The east and the west facade shall
have a shape adapted to blind out
most of the direct radiation on
transparent parts. On the other hand
opaque areas shall be used for solar
energy purposes and thus oriented
to maximize solar irradiation on the
surface. The proposed facade has
the transparent areas directed to the
north — northwest or northeast and
therefore blinds out most of the direct
solar radiation. With regard to total
reflection of the glazing an orientation
in north direction with + 10 - 20° will
blind out the direct solar radiation
entering the building most of the time,
with exception of some weeks around
midsummer, however, in the very early
morning and in the late afternoon (see
as an example for the west facade
Figure 8 and Figure 9).

The overall irradiation on the opaque
areas of the west facade is reduced

by the self shading of the building
geometry and of course the high sun
angles. However, a total irradiation of
around 700 kWh (m?2a) available for
solar thermal use.

The use of high efficient collectors with
high transmission glazing will ensure
that no undesired reflection of direct
solar radiation towards the transparent
parts of the facade will occur.

CLIMATIC CONTEXT

Shenzhen is located on the border of
the tropical belt of our planet. In the
Koppen-Geiger climate classifica-tion
model the areais described as a humid,
sub-tropical Climate. The temperatures
are warm, but especially the humidity
is high in the area most months.

Due to the proximity to equator the
solar angles are high, up to 90°, and
the solar movement during a day is
close to direct east to west all year
round.

To achieve a comfortable working
environment in these conditions an
office building in these conditions
would especially need two things:
Shading from direct exposure to
sunlight, and dehumidification of
interior air.

A sustainable  approach to
environmental control starts with
attention to existing conditions. When
approaching a site with potential
sustainable  design  alternatives,
a thorough understanding and
sensitivity toward ecosystems and
natural processes is needed. Specific
site conditions are analyzed to
determine which possible sustainable
solutions are most pragmatic and cost
effective. Thus not only challenges to
comfortable climate conditions can be
identified but also the most direct, non-
invasive ways to meet them. The most
challenging climatic problems are often
solved by adapted means, using other
complimentary aspects of the climate
for instance the use of solar energy for
the summer climatization. An analysis
of the local weather conditions shows:
- a fairly high solar radiation over the
year with a total of 1509 kWh/(m?*a) on
horizontal plane

- a high fraction (about 64%) of solar
diffuse radiation

« sun angles of more than 90° at
midsummer conditions with sunrise
/sunset in summer in direction
northeast / northwest.

- a fairly high ambient temperature
with summer peaks up to 35°C and
only moderate day/night swing of 7 -
10 K. The annual mean temperature
is 23°C, around 4000 h per year
the temperature is 25°C or higher,
temperatures in winter hardly fall
below 15°C.

« a high absolute and relative humidity
throughout the year. More than 5500
hours per year the absolute humidity
is 11.5 g/kg or more.

- moderate wind speed with prevailing
wind directions east and northeast.
From the weather analysis the
following conclusions may be drawn:

« high building mass is recommendable
in order to cut temperature peaks in
the summer months.
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- intelligent shading concepts for the
buildings are required due to the high
radiation values. The shading device
geometry shall aim on blinding out
(direct) solar radiation while diffuse
light is redirected to the interior
without generating glare effects.
«solarradiation shall be used forenergy
generation (solar thermal energy).

« high solar irradiation incident angles
have to be taken into account in the
design of shading devices and solar
plants.

. air handling will be necessary
most of the time with a focus on
dehumidification of the air due to high
humidity of the ambient air.

« outdoor spaces in the surrounding of
the building for nearly whole year use
can be created by providing shading
and by preventing from downdrafts
from the high rise building (e.g. by
overhangs on ground floor level).

SUSTAINABLE DESIGN

The term 'sustainable design' has many
interpretations. The Bruntland Report,
which illustrated the widespread
concern for the state of environment
and popularized the phrase ‘sustainable
development’, defined it as a way to
‘meet the needs of the present without
compromising the ability of future
generations to meet their own needs.
‘For building design to embody this
ethic of sustainable development,
it ought not only to enable reduced
resource consumption but also foster
environmental awareness on the part
of building occupants and society at
large. With demand for natural resources
steadily increasing, the need for
sustainable design has never been more
urgent. The new Energy Mansion is an
exceptional opportunity to contend with
our collective social and environmental
consciousness within a dense urban
context. Being a new lighthouse from
an urban planning and architectural
point of view it will be a best practice
example for a sustainable development
not only for the employees working on
site but also for the citizens and it will
have a vibrancy beyond the city limits.
The comprehensive energy concept
developed for the building shall provide
most comfortable conditions for the
building users but at the same time it
aims on a reduction of the overall energy
demand of at least 60% compared to a
today standard building.

ENERGY EFFICIENCY

The aim of the energy concept is to
achieve optimal environmental comfort
conditions with a minimized primary
energy demand. This is structured
in three steps: meeting as much of
the demand as possible with passive
means, meeting remaining demands
with high-performance building-
integrated systems and sourcing
those systems as much as possible
with renewable sources. Consequently
the energy concept for the Shenzhen
Energy Mansion Building is focusing
on the following main elements:

« an optimized facade design with a
high insulation and sealing standard
as well as an optimized geometry with

respect to shading and daylight needs.
«  high-performance, building
integrated systems with slab-
embedded radiant cooling and a 100%
outdoor air displacement ventilation

« the use of natural resources by a solar
thermal desiccant cooling system for
air handling.

SOLAR THERMAL ASSISTED AIR
HANDLING SYSTEM

Following the weather data analysis
the most important challenge with
regard to air handling is the fairly high
humidity of the outdoor air. On the
other hand the high amount of solar
radiation on the site imposes the use
of solar energy for the climatisation of
the building. A liquid desiccant cooling
system is based on an absorption
process which desiccates the fresh
outdoor air by passing a concentrated
salt dilution (LiCl).

The most important elements of the
system are the absorber unit, the storage
unit and the regeneration unit. The
thermal energy used in the regeneration
unit is produced by high efficient
solar thermal collectors (flat plate or
evacuated tube collectors) mounted on
the facades of the building.

Outside air passes the absorber
unit where the absolute humidity
of the air is reduced to the desired
value. Downstream a high efficient
ventilation/chiller unit is used to
provide the sensible cooling of the
air. In this way the necessary capacity
of the ventilation / chiller unit can
be reduced by at least 60 % as only
sensible cooling has to be provided.
Both, dehumidification (absorber) unit
and ventilation unit can be centralized
orevendecentralized dependingonthe
needs of the different building zones.
The liquid desiccant process comprises
a nearly loss-free energy storage which
allows for a certain time shift between
air conditioning and regeneration. Thus
solar energy can be used in the most
appropriate time periods.

The comprehensive energy concept
for the Shenzhen Energy Mansion is
combining the optimization of the
facade design, the application of high
efficient building integrated systems
and the utilization of solar thermal
energy for the building climatization.
As a result comfortable indoor
conditions will be created, but at the
same time energy savings as well as
operation cost savings of up to 60%
compared to a standard building of
the same size can be obtained. The
building therefore perfectly meets
the requirements of a future oriented,
sustainable building.

ASPECTS
Between Heaven

and Earth

(p. 64)
INFORMATION PROVIDED BY
NIKKEN SEKKEI

Chinese cities keep on
skyrocketing despite the
global crunch. A new sky-
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scraper office building
Ningbo Global Shipping
Plaza designed for Ningbo
Port Group will be built

in the new eastern urban
area, Eastern Xincheng
District, Ningbo, China.

The 256-metre tower of 52
floors designed by Nikken
Sekkei will accommodate
Ningbo International
Shipping Service Center to
serve as basic platform for
global overseas transport,
logistics and port manage-
ment operators, and also
for trading companies.
Estimated project costs
make up 1.5 billion yuans.
The concept is to build a gate serving as
anew landmark of Ningbo, a prosperous
seaport. The office building is designed
to look like a «gate» open to the north
andsouth, inaccordance with the north-
south axis of the new city. The atrium of
the building will be open to the public,
thereby enhancing the public nature
of the high-rise office building. Retail
space and a public garden occupy first
five floors. The sixth floor is assigned for
International Shipping Service Center,
whilst floors from 7th up to 50th will
house offices surrounded by access
balconies. 51th and 52th floors will be
featuring international shipping club.
The Ningbo Global Shipping Plaza
adopts a twin-core system using
superframes as its structural system,
instead of the most common center-
core system in China. This 250 meter
high-rise building is designed as a steel
framed, concrete shear wall mega-
structure. The lateral system consists
of two concrete, partially composite,
cores on either side of the building
coupled by four blocks of one or two
story-height steel trusses.

Since the structure is rather tall, the
strength of cores themselves is not
enough to resist wind load. Based on
the quake-resistance standards that
were revised after the Sichuan quake
of May 2008, the building is designed
to have an aseismic capacity to resist
earthquakes with three times more
force than in the previous assumption.
While the building is quite long in one
direction, the decoupled core walls
in this direction are not stiff enough
on their own to resist against wind
and earthquake forces. Three lines of
trusses are located at floors 6-8 (a two-
story truss), 19-20, 30-31, and 39-40, in
order to “link” the two cores together
and substantially increase the lateral
stiffness of the building. The trusses
also serve as to transfer the gravity load
of the middle areas to both sides, which
create a large open space below 6FL.
On the 49th floor, the building steps
back and the structure changes from
reinforced concrete shear walls to steel
bracing. Steel bracing was used as the
lateral system for this portion of the
building to provide the architecture
with the most flexibility and to decrease
the structure’s seismic weight. This
contributes to resistance performance

and stability against an extremely
strong horizontal force of wind load
and earthquake load, which is the result
of the slender form of the building with
its width to height ratio of 7.7.

The building is the core form on both
ends, creating an open section for a
pleasant office space on the south-
north side. This gives maximum
flexibility to office layout and suits
various industries and various needs
in terms of size.

In addition, the office space and the
perimeter zones of the entrance hall
and elevator halls of each floor have
natural air vents, so that the outside
air can be felt and air-conditioning
load can be reduced. Furthermore,
horizontal louvers are installed north-
south on the standard floor part of
the office so that sunshine can be
shielded in the summer, thereby
preventing a rise in the temperature
of the office areas and reducing heat
load. The horizontal louvers also
function as a reflective plate for facade
illumination.

A setback area on the 49th floor and
above, which is used as a lounge,
adopts a large-structure system to
ensure a large wind path and enable
more freedom in design.

As a new landmark open to the
city, three gardens will be created
within the «Gate». The first one is
the «Urban Garden» on the ground
floor. It serves as an entrance space
and shows continuity with the Central
Park located on the urban axis of the
Eastern Xincheng District. The second
one is the «Glass Garden». It functions
as an air vent to mitigate the force of
winds blowing through tall buildings.
Visitors can look up the «Sky Garden»
on the top of the podium and look
down at the «Atrium» through a
glass floor. «Sky Garden» serves as
observation area on an upper part
of the symbolic tower where visitors
can go outside. The three gardens are
linked with a vertical line of staircases
and elevators and are open to the
public. The two floors of the upper
part of the «Sky Garden» are occupied
by an international shipping club,
offering a platform for interaction
with the city of Ningbo in various
ways. An eco-system using sunlight
and rainwater and a greening project
are also planned.

The landscape tower has a hexagon
pergola that covers the whole area
on the ground level. It breaks down
the boundary between the inner
and outside space and guides the
circulation of visitors. With its superior
feature of being in an abstract form,
the hexagon creates a rhythm of
continuity and change. It adds a semi-
organic accent to the vertical and
linear tower and other elements. Such
scenery gives the impression of the
tower breaking through the clouds. It
is a filter to the sky and a metaphor
for the clouds and nature, whereas the
green of the ivy that appears at various
places on the pergola turns into the
softness of nature and wraps around
people directly.

The landscape design of the tallest

tower in Ningbo, firstly aims to create
a smart line and support people who
come to gather here. Secondly, it aims
to form an impressive scene that makes
people conscious of their connection
with the sky and the earth. The pergola
continuously and horizontally links
outside to inside and opens up a space
vertically in the «Urban Atrium» on the
ground level. The pillar of falling water
at the valley of the cloud emphasizes
the linkage between the ground and the
sky and guides visitors to look upward
to the sky.

The rooftop garden named the
«Glass Garden» is locates within a
cantilever bridge on the fifth level. It
acts as a terminal of the Atrium and
a junction to the upper levels. The
«Glass Garden» forms a boundary
between the sky and the earth.
People face Ningbo's townscape and
skyline, feeling both the horizontal
extension and the air.

At one of the highest levels, where
visitors are exposed to the real outside
air, at around 250 meters above the
ground, there is the «Sky Garden. It
presents a purified white space and
is an unexperienced world for many
visitors. They can enjoy feeling like
they are floating up in the air. However,
as they feel they are floating while
looking down far below, the wind,
flowers and other small elements of
design reminds them of the linkage to
the ground.

PROJECT NAME: NINGBO GLOBAL
SHIPPING PLAZA

Location: Ningbo, China

Major use: Commerce, offices
Building owner: Ningbo Global
Properties Limited

Structure: Steel-frame reinforced
concrete (SRC), reinforced concrete
(RC), Steel-frame (S)

Number of floors: 51 floors above
ground and 3 underground floors
Site area: 9,800m?

Building area: 5,880m?

Total above-ground floor space:
117,600m?

Height: 256.8m

PARTNER DESIGN COMPANIES:
Landscape design - Mindscape Ltd.
Lighting design - Izumi Okayasu
Lighting Design

MATERIALS
Antirust Protection
of Ferroconcrete
Constructions of
High-rise Buildings
(p. 88)
TEXT BY VALENTINA STEPANOVA,
DR. OF TECHNICAL SCIENCES,
PROF. NIKOLAI ROSENTHAL,
DR. OF TECHNICAL SCIENCES,
GALINA CHEKHNIY, CAND. OF
TECH. SCIENCES, GVOZDEV NIIZHB
(SCIENTIFIC RESEARCH INSTITUTE
OF CONCRETE AND REINFORCED
CONCRETE)

Conclusion. Beginning is in #3 p.

94-99, #4 p. 92-101.

TaBLE 15.

DESIGN CALCULATION SPECS FOR FERROCONCRETE CONSTRUCTIONS,
WHICH ARE BEING OPERATED WITHIN GASEOUS AND SOLID AGGRESSIVE MEDIA

Fracture resistance category

Minimum thickness of concrete protective

and maximum permissible width layer **, mm, (above-the-line), watertight-
a of short-term and prolonged crack ness grade of concrete
3 opening (mm) * (below-the-line)
o
3 Rebar classes*
g
Weakly  Moderately Highly Weakly Moderately
aggressive aggressive aggressive  aggressive aggressive
media media media media media
A240**
A300**
%%
A/;ggo v 3 3xxx 3rxx 20 25
Bp—l(r;)* 0,25 (0,20) | 0,20 (0,15) | 0,15 (0,10) W4 W6 w8
)
| AASGLB%B 3 3 2 20 25
AT600K 0,25(0,20) | 0,15(0,10) | 0,15(0,10) W4 W6 W8
3 3 2 20 25
A400C,_ ** o —
(Tm)
AS00CH, ** 0,25(0,20) | 0,15(0,10) | 0,15(0,10) W4 W6 W8
A500C, **
B500C**
AT800K, 3 ) 1 20 25
AT1000K 0,15(0,10) 010 - W4 W6 w8
Il 2 ' 1 25 25
B-1I, Bp-ll 0,10 — - W6 w8 w8
K7, K19 0.05
A800
A1000
AT800 2 Not allowed 25 25
AT11000 0,10 1 W6 w8 W8
11}
B-1I, Bp-lI
K7, K19 - if diameter 2
of wires is less than 0,05 1 1 25 25
3,5mm w8 w8 W8
Nonmetal 25 25
reinforcement Width of crack opening “We W6 W6
\% ACH is not regulated, if corroded
ABIN

*Above-the-line - fracture toughness category; below-the-line - permissible width of short-term and prolonged (in brackets) crack opening.
** Thickness of protective layer for precast ferroconcrete constructions. For monolithic constructions the thickness of

protective layer should be 5 mm more.

*** Allowed to be applied, if stands corrosion fracture toughness tests according to ALL-UNION STATE STAN.10884-94 and
ALL-UNION STATE STAN. P 52804-07 during not less than 40 hours. Prestressed reinforcement, steadfast against corrosion
cracking (with “K” index), must withstand tests for resistance to corrosion cracking during not less than 100 hours.

**** The class A500 includes reinforcement according to ALL-UNION STATE STAN.P 52544, A500C[T and Ac500C.

PRIMARY PROTECTION

The means for primary corrosion
protection of concrete and
ferroconcrete constructions were
mentioned above. Let’s elaborate this
particular point.

Design calculation specs

Considering the impact of aggressive
media calculation of ferroconcrete
constructions should be based
predominantly on second and first

group of marginal states taking
into account fracture toughness
requirements and maximum
permissible width of crack opening,
which depend on the degree of
aggressive action of medium and class
of reinforcing steel to be used.

The thickness of concrete protective
layer is equal to the minimum distance
from the surface of construction to
the surface of the nearest reinforcing

bar. The thickness of protective layer
must be not less than indicated in SNIP
(Construction norms and regulations)
52-01-2003 and notlessthan parameters
given in Tables 15 and 16.

Design  calculation specs for
ferroconcrete constructions dealing
with fracture toughness category,
width of crack opening, thickness of
protective layer and permeability of
concrete are given in Tables 15 and 16.

december/january BH[:“TM 129



TaBLE 16.

REQUIREMENT FOR FERROCONCRETE CONSTRUCTIONS OPERATED WITHIN AGGRESSIVE LIQUID MEDIA

Fracture resistance category and maximum permissible

Rebar classes*

Qo
=J
o
=
(o))
=
©
o
[
[a's

Weakly aggres-
sive media

Moderately
aggressive media

width of short-term and prolonged crack opening (mm) *

Highly aggressive

media

Minimum thickness of concrete protective layer **, mm,
(above-the-line), watertightness grade of concrete

(below-the-line)

Weakly aggres-

sive media

Moderately
aggressive media

Highly aggres-

sive media

A240**
%%
VP 530015 g _mw 20 20 25
A500,,** 0,15(0,10) 0,10(0,05) W4 We We
()
A600
| AT600K
Bp-|)**
A400C,_ ** 3
() —_ 3 3rxx 20 20 30
A500CI,_ ** 0,20(0,15) T e W4 W6 W6
(tm)
AS00C .+ 0,15(0,10) 0,10(0,05) W4 We We
B500C**
AT800K, 3 2 2 20 30 30
AT1000K 0,15(0,10) 0,10 0,05 W6 w6 w8
] 2 2 1 20 30 30
B-II, Bp-II 0,10 0,05 - W6 W8 W8
K7, K19
A800
A1000 _
AT800 2 25 30
AT1000 0,10 ! Not allowed W6 “We-
il B-Il, Bp-II
K7, K19 - if diam-
eter of wires is 2 el 1 30 _
less than 3,5 mm 0,05 w8 -
Nonmetal rein- 20 30 30
forcement . - . — e ——
" ACT] Width of crack opening is not regulated, if corroded W6 w8 w8
ABIN

*Above-the-line - fracture toughness category; below-the-line - permissible width
of short-term and prolonged (in brackets) crack opening.

** Thickness of protective layer for precast ferroconcrete constructions. For
monolithic constructions the thickness of protective layer should be 5 mm more.
*** Concrete watertightness grades are given for insulated constructions. If there’s no
coating the concrete watertightness grades must be higher and are assigned in each
specific case depending on the form of constructions and conditions of the medium.
**** Allowed to be applied, if stands corrosion fracture toughness tests according
to ALL-UNION STATE STAN.10884-94 and ALL-UNION STATE STAN. P 52804-07
during not less than 40 hours. Prestressed reinforcement, steadfast against
corrosion cracking (with “K” index), must withstand tests for resistance to
corrosion cracking during not less than 100 hours.

***** The class A500 includes reinforcement according to ALL-UNION STATE STAN.P
52544, A500CI1 and Ac500C.

Footnote: Iffiltration through the cracks is possible the liquid media are considered
as medium and highly aggressive towards steel reinforcement. Corrosion
protection of ferroconcrete constructions is achieved by prevention of filtration
by joint application of primary and second protection methods.

Permeability of concrete is labelled by W6 -W20 grades. Managing without
secondary protection for highly watertight concretes is indicated hereunder.
Constructions, which are exposed to humid gaseous media, the maximum
permissible value of carbon dioxide diffusion factor is given in Table 17.

130 BblchM december/january

TaBLE 17.

MAXIMUM PERMISSIBLE VALUE OF CARBON DIOXIDE DIFFUSION FACTOR
FOR VARIOUS THICKNESS OF PROTECTIVE LAYER

Maximum permissible diffusion

Carbon ; coefficient D-10, cm?/sec, of carbon
) Thickness R ;
dioxide of dioxide in concrete of reinforced concrete
cogctieg;- protective constructions with operating life (years)
= /m"‘l layer, mm
9 20 years 50 years 100 years
10 1,14 0,45 0,23
Up to 600 15 2,57 1,03 0,51
20 4,57 1,83 0,91
10 0,26 0,10 0,05
600-6000 15 0,46 0,18 0,09
20 0,71 0,28 0,14

Footnote: Diffusion permeability of concrete for carbon dioxide is determined

according to ALL-UNION STATE STAN. P52804.

TaBLE 18.

OPERATING CONDITIONS FOR CONCRETE AND RECOMMENDED TYPE OF CEMENT ACCORDING TO ALL-UNION

STATE STAN. 31108

N Operational environment Type of cement

1 Dry inert media LIEM I, LLEM II, LIEM 1I

2 Aggressive gaseous media LEEM I, LLEEM T

3 Open and ground water LLEM I, LLEM 11, LIEM IIl, LIEM IV
4 Outer air and negative temperatures LIEEM I, LEEM I

5 Brines and negative temperatures LEEM |

Thickness of protective layer of the
shelves of composite ferroconcrete
ribbed slabs and wall panels in
aggressive, gaseous and solid media
should be not less than 15 mm, and
at butts of transverse and axial rods
- not less than 10 mm. In external
wall panels inset components must
not be located in the zone of water
vapour condensation, that is essential
for upper levels of buildings.

To ensure design thickness of protective
layer there should be locks for
reinforcement from alkaline-resistant
materials (polyethylene, dense cement-
sand grout and other materials).

For load bearing structures exposed
to influence of aggressive media it is
allowed to use structural lightweight
concrete with comparable with
heavy-aggregate concrete indices of
permeability and protective action on
steel reinforcement.

For construction operated under
influence of aggressive media it is
allowed to use reinforcing-bar steel
of Classes B -1 and BP-1 with diameter
not are less than 4 mm in structures of
Category 3 of fracture toughness. In
the reinforcing cables of prestressed
constructions the wire diameter must
be not less than 2,5 mm in the external
and 2,0 mm in the inner cable layers.
Weldedjoints of reinforcing rods, which
are exposed to aggressive media, must
be arranged in a staggered order. The
cross-sectional area of abutted rods
must not exceed 25% of overall section
area. With the impossibility of the
arrangement of joints in a staggered
order (in the bodies of bored piles
and slurry walls joints tare arranged
at grade) calculation should contain
reducing coefficient.

Process requirements

To ensure corrosion resistance
of concrete and ferroconcrete
constructions of high-rise buildings itis
necessary to select concrete grade the
way assuming application of cements
according to ALL-UNION STATE
STAN. 10178-85, ALL-UNION STATE
STAN. 22266-94, ALL-UNION STATE
STAN. 30515-97, ALL-UNION STATE
STAN. 31108-03. Additives increasing
corrosion resistance of concrete should
be also applied. Water for mixing of
concrete grouts and concrete curing
must meet the requirements of ALL-
UNION STATE STAN. 23732-79 - i. e.

be free of harmful impurities. Using
technological methods - selection
of concrete composition, mixing
conditions, transportation, piling in
form (planking), compaction and of
the hardening concrete it is necessary
to ensure toincrease its watertightness
up to design grade.

The grade of cement should be
determined depending on operating
conditions of concrete (Table 18).
Formedia of several kinds the following
cements are recommended:

- in the pure water, which causes the
corrosion of the first type (leaching),
Portland, sulfate resistant cement,
puzzolana Portland and Portland
blast-furnace cement. With exacting
requirements on frost resistance,
and also for constructions exposed
to periodic action of water and
desiccation, puzzolana Portland
cement is not allowed;

- in the sulfate media, depending
on degree of their aggressiveness,
portland cement, portland cement
with standardized mineralogical
composition, sulfate resistant cement,
including puzzolana and Portland slag
cement should be used. The groups
of cements with regard to sulphate
resistance are given in Table 19;

TaBLE 19.

-inaggressive gaseous media Portland
cement and Portland slag cements
should be used. It is not allowed to use
pozzolana cement;

-for concrete of constructions exposed
to periodic freezing and thawing
portland cement should be used;

- for production of concretes, which are
operated under simultaneous influence
of brines and minus temperatures,
Portland cement without mineral
additives should be used.

It's crucial to consider that using
cements with high content of
tricalcium aluminate (more than 8%),
alkalis (more than 0,8%) and mineral
additives (more than 10%) the frost
resistance of concrete may appear to
be less. To increase this parameter
it is required to apply a complex of
plasticizing and air-entraining (micro-
gas-producing) additives;

- if filler contains reactive silica, the
Portland cement with the containing
not more than 0,6% of alkalis, Portland
slag cements, pozzolana cements
should be used (the latter should be
used if concrete is operated in aqueous
medium);

- cements on the basis of fine milled
Portland cement (BHB, TML| etc.) are
allowed to be used in the aggressive

GROUPS OF CEMENTS WITH REGARD TO SULPHATE RESISTANCE

Cement group

I. Sulfate vulnerable

Cement data

Portland according to ALL-UNION STATE
STAN.10178-85, beyond Group I

media after experimental justification.
For mixing of concrete for
constructions intended for aggressive
media fillers must meet requirements
of ALL-UNION STATE STAN. 8267-93,
ALL-UNION STATE STAN. 8269-97,
ALL-UNION STATE STAN. 8736-93, ALL-
UNION STATE STAN. 9757-90. They
must not contain harmful impurities,
subjected toadisintegration or bulking
in alkaline medium of concrete, and
also causing the corrosion of steel
reinforcement.

it is not allowed to apply dolomites
and dolomitized limestones without
special checkout of stability in alkaline
medium of concrete.

The fillers for structural lightweight
concretes should meet ALL-UNION
STATE STAN. 9757-90 requirements.
As a rule, crushed stone from ejected
rocks of stamp not lower than 800,
gravel and crushed stone from volcanic
rock of [1p12 grade or higher meeting
standard requirements should be used.
Concrete of the constructions, intended
for operation in the gaseous, solid and
liquid weakly-aggressive media it is
allowed to use homogeneous crushed
stone, which does not contain weak
layers from sedimentary rocks, if its
water absorption does not exceed 2%,
and its strength grade is not lower than
600. Application of crushed stone from
sedimentary rocks for medium- and
the highly-aggressive acid media is not
allowed. For concrete of constructions,
which are exposed to simultaneous
action of brines and alternating
temperatures, one should use crushed
stone from volcanic rock.

The fillers for concretes, which are
subject to frost resistance requirements,
must have frost resistance grade not
lower than that of concrete.

As a fine filler for concrete it is
recommended to use quartz
(elutriated particles component not
more than 1% of total mass according
to ALL-UNION STATE STAN. 26633-
91%), or open sand, which meets the
requirements of ALL-UNION STATE

Purpose

Sectional and cast-in-block con-
struction within sulfate-free media

IIl. Moderately sulfate resistant

Portland according to ALL-UNION STATE
STAN.10178-85 with C3S content in clin-
ker up to 65%, C3A - up to 7%,
C3A+ C4AF - up to 22% and Portland
blast-furnace cement

Sectional and cast-in-block
construction within moderately
aggressive sulfate media

ll. Sulfate resistant

Sulfate resistant cements according to
ALL-UNION STATE STAN. 22266-94

Cast-in-block construction within
moderately and highly aggressive
sulfate media
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TasLE 20.

AGGRESSIVE ACTIONS, NATURE OF CORROSION AND RECOMMENDED ADDITIVES

Aggressive action

water vapour)

Humid gaseous media (carbon dioxide,

Corrosion pattern

Corrosion pattern

Recommended types of additives

Plasticizers

Liquid sulfate media

Corrosion pattern

Composite (Plasticizers + Mineral additives)

Plasticizers

Liquid acid media

Sulfate corrosion

Plasticizers

Chloride media

lack of protective effect on rebar, corrosion
of steel reinforcement

Composite (Plasticizers + Mineral additives)

Composite (Plasticizers + Mineral additives)
Composite (Plasticizers + Mineral additives)

Plasticizers

Rust inhibitors

Capillary suction and evaporation

Salt corrosion

Composite (Plasticizers + Water-repellents)

Frost action

Frost destruction

Composite (Plasticizers + Air entraining additives)

Biotic

Biological degradation

Composite (Plasticizers + Biocide)

STAN. 9757-90. For concrete of high
frost resistance sand, which does
not have carbonate impurities with
lowered frost resistance, should be
used. Occurrence of such impurities
is to be detected by frost resistance
tests of concrete and is exhibited in
the form micros-shooting on concrete
surface.

To increase corrosion resistance and
protective action of concrete on the
steel reinforcement additives should be
used depending on type of aggressive
action according to Table 20.

The greatest protective effect may be
achieved by application of complex
additives specific for this type of
corrosion, which reduce permeability
of concrete. To obtain protective
effect the plasticizing additives are
used together with reduction in
water-cement ratio of concrete grout
(equally creeping mixtures).
Carbonization protection of concrete
urges application of plasticizing
additives together with reduction in
water-cement ratio of concrete mixture
down to 0,4 and even less.

The sulfate and chloride resistant
concretes are those, which water-
cement ratio is lowered to values
close to those of cement paste of
normal density, with simultaneous
application of mineral additives
(micro-silica, fly-ash, milled
granulated slag) composing up to
20% of cement mass. Such concretes
are characterized by low diffusion
permeability for sulfates and chlorides

and by high durability in these media.
The modifier of concrete MB-01
increases watertightness, decreases
intrusion of chlorides, increases
sulphate resistance.

Application of these plasticizing
(water-reducing) additives with
reduction in water-cement ratio
increases durability of concrete
in acid media, however, rather
less than sufficient. Secondary
protection is required. This relates
also to operating conditions
of concrete and ferroconcrete
constructions in hydrogen sulfide
media under influence of biogenic
sulfuric acid. To reduce capillary
suction rate and height of capillary
infiltration in concrete exposed to
capillary suction and evaporation
the water-repelling and water-
reducing additives should be used
together.

To increase frost resistance of
concrete air-entraining and micro-
gas-producing additives are applied.
Less strength of concrete due to
entrained air should be compensated
by application of plasticizing
additives with reduction in water-
cement ratio. To obtain concrete of
increased frost resistance (F200 and
more) application of air-entraining
and micro-gas-producing additives
in combination with plasticizing
additives is a must.

It is not allowed to use chloride
additives in load bearing constructions
of high-rise buildings. Total chloride
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component in concrete, which is
composed by impurities of cement,
fillers, water for mixing and additives
(background quantity of chlorides in
the additives), must not exceed values
indicated in Table 21.

TasLE 21.
MAXIMUM PERMISSIBLE CONTENT OF CHLORIDES IN CONCRETE
OF CONCRETE AND FERROCONCRETE CONSTRUCTIONS

carbonization of protective layer the
corrosion rate of steel framework rises
manyfold, whereas the fillers capable
to react with alkalis cause progressive
internal corrosion of concrete, which in
turn reducesiits frost resistance. Overall

Maximum
- Chloride permissible
Type of reinforcement content grade chloride

content, %
Plain concrete cl1,0 1,0
Relnforcement. without Clo4 04

prestressing

Prestressed reinforcement Cclo 0,1

Electrolyte additives should not be
used in structural concrete, if there is a
danger of leakage and stray currents.
Electrolytes (sodium and potassium
salts) used as hardeners and antifrost
additives increase alkali content of
concrete. Hereupon, the inclination
of concrete toward formation of
saltings. Accumulation of salts in
evaporation zone of outer layer causes
frost destruction of outer layers of
concrete (peeling). With application
of electrolyte additives after

alkali content introduced into concrete
with additives, water for mixing, filler
and cement, must not be more than
3 kg/m?3.

Antifreezing additives must not be
used for:

- prestressed constructions, reinforced
by steel of AT-1V, AT-V, AT-VI, A-IV, A- V
grades;

- concrete and ferroconcrete
constructions and articles, intended
for operation in aqueous and gaseous
media with relative air humidity more

than 60%, if the filler contain silicon
fractions, which may react with alkalis;
- ferroconcrete constructions for
electric transport and industrial
enterprises, which consume direct
electric current;

- structures, which are located variable
water level areas exposed to capillary
sucking and water evaporation, and
also freezing of concrete together with
capillary suction and evaporation.
Polymer and metal fibres increase
tensile  strength of concrete,
consequently decreasing and even
excluding formation of cracks caused
by shrinkage of concrete, and also
make it more frost resistant.

Additives used in high-rise practices
must be tested in terms of entire
complex of indices according to
ALL-UNION STATE STAN. 24211-03,
ALL-UNION STATE STAN. 30459 - 03
and ALL-UNION STATE STAN. P 52804
- 07. The additives for ferroconcrete
constructions, must not render
corrosive  action on concrete
and reinforcement,  including
corrosion cracking of high-strength
reinforcement.

Reinforcement steelindicated in Tables
15, 16 should be used for ferroconcrete
constructions.

Before concreting reinforcing steel
must be free of corrosion in form of
laminar rust and ulcers. It is allowed to
apply nonprestressed reinforcement
with the attack of rust by the thickness
not of more than 100 m. Rebar with
thin coat of rust with thickness up to
300 micrometers should be processed
by rust modifier.

If rust is thicker than it is prescribed,
the reinforcing steel is subject to
physicomechanical tests, whilst high-
strength steels also should be checked
in terms of corrosive fracturing.
High-strength reinforcement bars may
be left in atmospheric media with
humidity of more than 75%, if stressed
without protection before concreting
not longer than:

- 1 month for high-strength wire and
steel reinforcement,

- 2 weeks for cables.

Any raw material must be checked in
terms of correspondence with standard
requirements. Periodicity (frequency)
of tests sessions of raw material,
concrete grouts and concretes is
determined by appropriate normative
documents for materials taking into
account probable performance shifts
in the course of operation.
Compositions of concretes should
be selected taking into account
ALL-UNION STATE STAN. 27006-86.
concrete composition is to be selected
following all design characteristics of
the concrete: strength, watertightness,
frost resistance. Along with this,
concrete must have all controlled
indices not lower than design ones.
Quality control of concrete grout must
be conducted at concrete mixing
plants and on-site before grouting into
planking. Flowability of concrete is also
controlled on-site. Mixing of concretes
with increased frost resistance using
air-entraining additives (F150 grade
and more) the volume entrained air

TABLE 22.

CONDITIONS OF AGGRESSIVE ACTION OF MEDIUM DEPENDING ON POSITION OF INSET COMPONENTS AND FITTINGS IN
STRUCTURES WITH EXTERNAL WALLS MADE OF THREE-LAYERED WALL PANELS

lpynnbl Medium pattern and its degree of
cpen aggressiveness

Air humidity and temperature indicate full
exposure; moderately aggressive

a) Stanza suspended partitions;
b) Stanza plates and wall panels at ceiling level

Types of inset components and fittings

Joints:

The same, with decelerated corrosion due to
concreting; weakly aggressive

a) Stanza suspended partitions;
b) Stanza plates and wall panels at ceiling level

Concreted joints:

Moistening depends on performance of
joints, temperature is positive; inert

Concreted joints with inset components and fit-
tings embedded into internal concrete layer of
external wall panel

Moistening depends on performance of
joints, temperatures from positive interior to

Concreted joints with inset components and fit-

ments for heated structures; inert

IV e ovizan e Gl e (sl ee- tings embedded throughout the thickness of three-
- ply wall panel
erately aggressive
v Air humidity and temperature meet require- Joints of interior constructions regardless of their

proximity to external walls

should be monitored by compression
type instruments.

Compaction of concrete must ensure
removal of large air bubbles to achieve
monolithic structure. Typical defect of
monolithic constructions is lowered
density of concrete along the seams
of concreting, which leads up to water
filtration, deep carbonization and
corrosion of steel rebar. In the course
of concreting of construction after
interruption contact surface should be
prepared by removing of pastematrix,
incision and adhesive coating.
Conditions of concrete hardening,
strength control, watertightness and
frost resistance should be provided as
ut supra. Thickness of protective layer
is controlled by magnetic testers and
control punching-out of protective
layer assay.

Protection of inset components
Corrosion protection of steel inset
components and connecting elements
of ferroconcrete constructions, which
are not concreted should be provided
in:

- premises with dry and normal
humidity regime in nonaggressive and
weakly-aggressive medium by paint-
and-lacquer coating;

- premises with humid and wet
regime in nonaggressive and weakly-
aggressive medium by metal coatings;
- weakly and moderately aggressive
media - by zinc-based coatings;
-media of moderate and strong degree
of aggressive action by composite
coatings (varnish-and-paint over
metallized layer).

Inset components and fittings
for joints, which are exposed to
atmospheric humidity, condensate,
industrial waters regardless of degree
of medium’s aggressive action, must
be protected by metal or composite
coatings. Surface protection of fittings
and inset components accessible for
refreshment of coatings in the course
of operation, it is allowed to use paint-
and-lacquer coatings.

In highly aggressive medium (for
example, chloride) composite coatings
are nonpersistent, therefore inset

components and fittings, which are
not concreted, should be made of steel
grades corrosion-resistant in given
particular medium.

In terms of environmental effects
fittings and inset components are
subdivided into five groups (Table 22).
Protective measures are specified in
Table 23.

Corrosion protection of steel inset
components and fittings depending
on operating conditions should be
produced by varnish-and-paint, metal
or composite (varnish-and-paint over
metallized layer) coatings. Depending
on aggressiveness of medium one
should use:

- paint-and-lacquer coatings for
nonaggressive and weakly-aggressive
dry and normal medium;

- metal coatings for humid and wet
weakly-aggressive and dry moderately
aggressive medium;

- combined (varnish-and-paint
over metallized layer) coatings in
moderately aggressive normal,
humid and wet medium and in
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TaBLE 23.

CORROSION PROTECTION FOR DIFFERENT GROUPS OF INSET COMPONENTS AND FITTINGS

# according to

Protective measures

Table 22
1. 60 micrometer thick hot galvanizing.
Group | 2.120 - 150 micrometer thick composite cold galvanizing (of LIWHOJ or XB-31 type)
P 3. Composite coating - cold galvanizing (LLUHOJ1 or XB-31) 60 - 70 micrometer thick and air
resistant varnish-and-paint coating of lla or llla groups (80 - 100 micrometer thick)

Concreting or monolithing together with protection of following types:

Group Il 1. 50 micrometer thick hot galvanizing,
2. 60 - 70 micrometer thick cold galvanizing (of LUMHO/ type).
Group Il Concreting without any requirements to surface protection
Monolithing together with protection of following types:

Group IV 1. 60 micrometer thick hot galvanizing,

2.80 - 100 micrometer thick cold galvanizing with LIMHOJ1 composition.
Group V Protection is not required.

highly aggressive medium with any
humidity level.

Operational conditions of inset
components out-of-doors under
influence of atmospheric precipitation
are equated to operational conditions
in moist and wet media.

Zinc-based protective compositions
with high-molecular thermoplastic
polymer LWHOJ according to TY
2313-012-12288779-99 and LIMHOTAH
according to TY 2313-017-12288779-
2003 is applied on surface of steel inset
components and fittings.

Protection by composite or paint
and varnish coatings is applied after
erection welding of inset component
and weld dressing. Restoration of
destroyed coating over weld seam and
adjacent area of inset component or
fitting should be carried out using
the same coatings, which applied for
protection of facing part.

SECONDARY PROTECTION
Secondary corrosion protection of
constructions is prescribed by design
in addition to primary protection, if
the measures of primary protection
do not ensure design operating life of
constructions. Secondary protection
presumes surface application of
protective materials.

Protective options are to be selected
select taking into account technical
and economic effectiveness. Duration
of protection, expenditures for its
realization and restoration, possibility
or impossibility of protective coating
restoration during operating life of
constructions is also to be considered.
If the surfaces of constructions are
inaccessible for restoration of protection,
the protective coatings should be as
durable as the structure in whole.
Varnish-and-paint, thick-layered
mastic coatings, backlining and facing
materials (roll and tape) are used for
renewable protection. Impregnating
and tamping crystallizing penetrating
materials are used for the nonrenewable
protection.

The external lateral surfaces of
underground constructions of buildings,
and also enclosing constructions of
basement accommodations (walls,
floors), are to be protected from
aggressive underground waters by
mastic, backlining and facing materials.
If cracks open in concrete monolith within
the limits, indicated in Tables 15, 16, there
should be used crackproof coatings. The
application technology is to be provided
by developers of materials.

The surface of the driven and drilled
piles must be protected by mechanically
durable coatings or impregnations,
which preserve protective properties
while sinking. The watertightness
grade of concrete for such piles must
be not lower than W8. The application
of bituminous coatings for the piles to
be embedded into sandy, semi-gravel
and other soils with gravel component
is not recommended.

Drilled piles and constructions in
aggressive soils and ground waters
arranged as slurry wall should be made
from concrete persistent in aggressive
medium of this kind, or with secondary
protection.

For liquid aggressive media concrete
and ferroconcrete foundations under
metal columns, and also the surface
areas of other constructions must
overhang floor level not less than 300
mm, or concreting of lower sections of
columns one should not less than 300
mm higher floor level.

Isolation of foundations and floors
must be continuous and one-piece,
and its safekeeping is provided by
temperature compensators. Movement
joints are arranged, as a rule, in lift
joints. Their airtightness is ensured by
elastic compensators or padding with
elastic chemically persistent materials.
It is recommended to process
surfaces of constructions of basement
accommodations with high air
humidity, and also with possible
condensation of moisture with biocide
solutions in order to avoid fungilesion.
It'salso recommended to apply biocide
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solutions over surfaces of rubbish
chutes and garbage rooms.
Protecting lateral surfaces by roll
isolation, the latter must be tucked
under the bottom of foundation.

The bottom of concrete and
ferroconcrete foundations should
be isolated by materials persistent to
action of aggressive medium. To protect
bottom of foundation located at grade
with aggressive ground water, taking
into account the possible rise of water
level, it is necessary to provide for:

- weakly and moderately aggressive
acid media a kind of crushed stone
cushion 100-150 mm thick from the
dense igneous rocks with subsequent
laying of acid-resistant asphalt;

- highly aggressive acid media
replacement of aggressive soil by inert
and additional gluing of two layers
of roll isolation over acid-resistant
asphalt with subsequent laying of
another layer of acid-resistant asphalt;
- weakly and moderately aggressive
sulfate media a crushed stone 100-150
mm thick cushion with further pouring
with hot bitumen with the subsequent
cushioning from concrete or cement-sand
solution or layer of hot mastic asphalt;

- highly aggressive sulfate media besides
ut supra cushioning from concrete or
cement-sand solution over sulfate
resistant Portland cement or with the
addition of modifier on the basis of
super-plasticizer and micro-silica.
Reliable waterproofing of floors
of multi-storeyed parkings, which
protects ferroconcrete constructions
from aggressive action of anti-icing
reagents brought with vehicles should
also be provided.

If primary protection appears to be
insufficient (Tables 4, 5, 6, 12) the
surface of the driven and drilled piles
must be protected from vibration
by mechanically durable coatings or
impregnation that preserve protective
properties in the course of sinking. The
cohesion value of coating with concrete
must be not less than 0,4 mPa. Coatings
for the piles to be embedded into sandy,

semi-gravel and other soils with gravel
component is not recommended.
Bearing capacity of piles with the
surface protected by varnish-and-paint
(mastic) coatings or impregnation
should be defined by tests.
Underground constructions, which
surface is rather inaccessible for
arrangement of protection (drilled piles
and constructions in aggressive soils
arranged as slurry wall) should have
primary protection including specific
cements, additives, selection of concrete
composition increasing its durability.
Protection of sewerage conduits
must be carried out with application
of concretes with extremely low
permeability (more than W8) and
sulfate resistant cement or cements of
the second group with simultaneous
use of concrete modifier of Mb 01
according to TY 5743-073-46854090-
98 or similar. If the degree of aggressive
action of medium is moderate or
strong, the secondary protection
defined in some special design section
should be additionally used.
Ferroconcrete constructions of
balconies and stanzas, canopies
over entrances, parapets and other
constructions, which undergo the
action of atmospheric precipitation,
condensate and negative
temperatures, should be made of
concrete not lower than F200 frost
resistance grade.

Highway  constructions (road
surfaces, collapsible pavement plates,
curbstone and others), including
garage driveways, which undergo the
action of anti-icing reagents and minus
temperatures, must made of concrete
of not less than F300 frost resistance
grade, determined using the second
method specified in ALL-UNION STATE
STAN. 10060 (in brines).

To prevent the damage of facade
surfaces of high-rise buildings made
from concrete, which are exposed to
aggressive gases, dust, slanting rains
(including acid), the surface should be
processed water-repelling solutions.
Taking into account heterogeneity, low
density and high water permeability of
sand-clay concrete, it is recommended
to reinforce soil-cement posts with
composite rebar (TY 5769-248-
35354501-2007) or with metal frames
androlled shapes protected by metallic
or varnish-and-paint coatings. The
specs of applying sand-clay concrete
must be coordinated with specialized
organizations.

ENERGY EFFICIENCY
Energy Efficient
Solutions by
CARRIER

(p. 98)

TEXT BY MIKHAIL TEREKHOV,
PHOTOS BY CARRIER

Today, when the situation
over global energy market
is often unpredictable, the
owners of buildings have

to seek permanently for
the new ways to abridge
operating costs and meth-
ods to use maximally the
available resources in
order to provide leasehold-
ers with reliable, profit-
proved, effective and
environmentally-friendly
energy sources.

A task solution dealing with above-
mentioned issues is application of
cogeneration, trigeneration systems
or hybrid schemes.

Co-Generation (Combined Heat &
Power)is the process of joint production
of two different types of useful energy
by a single source. This technology
makes it possible to decrease
generating costs by more efficient use
of fuel and utilization of expendable
heat. It allows to manage by less energy
to buy, which contributes to decreasing
of operating costs.

Generation may include any
combination of two different types of
useful energy (for example: production
of electricity and heat, mechanical and
thermal energy, electricity and cold).
Advantages of cogeneration systems:
» Cogeneration installations are cost-
beneficial ($/kilowatt). They are capable
of providing high power efficiency in
the course of combined generation
of heat and electric power, frequently
their efficiency factor exceeds 80%.
Thisis substantially higher, if compared
with similar indices of commercial and
industrial gas boilers.

+ Cogeneration systems are
environmentally-friendly. Their
application is one of the methods
to resist greenhouse effect (reduced
emission of greenhouse gases).

. Failsafe gas-turbine units (GTU)
provide lessors with reliable electric
power sources and, depending on
needs, with steam of various pressure
for industrial needs or hot water with
standard temperatures (hot water
supply).

« Unit’s capacity may be customized
for certain needs of a client.

The office building 65 Broadway (area
- 350 000 m?) in New York downtown
is an instance of hybrid circuit of
refrigeration supply*.

Carrier deployed here the cogeneration
system based on microturbine and two
16JB absorption chillers plus highly
effective19XRV chiller equipped with
centrifugal compressor with frequency
adjustable electric drive.

In the present case, the power system is
installed in parallel with the reduction
valve into already operating steam-
water circuit of the building. Depending
on operating conditions in the newly
constructed systems the microturbines
can completely substitute steam
reducers, utilizing thus steam pressure
excess. The unit is made up of a unique
patented radial outflow turbine,
mounted on an epicyclical speed
reduction gear, which in turn is mounted
on an induction generator. The vertical
package is equipped with controls that
synchronize the operation of the power
reducing valve, turbine, and induction

generator to provide for a smooth
transition of power to the grid.

65 Broadway, an office building in
New York City, buys steam from Con
Edison under two modes, “Normal
Day” and “New York Independent
System Operator Day (NYISO).” The
facilities management team sought a
cooling system that would maintain
comfortable conditions for building
tenants in the most cost effective,
energy efficient mannerwhile adapting
to both Con Edison operating modes.
During “Normal Day” operation at 65
Broadway, two Carrier low pressure
absorption chillers provide 600 tons of
cooling. The power system takes 150
psig steam from the Con Edison line,
generates 275 kilowatts of electricity
and reduces steam pressure to 10 psig
to feed the absorbers. The electricity
generated can run the 250 ton 19XRV
chiller as needed.

During “NYISO Day” operation, the two
absorption chillers handle the building’s
cooling load, while the electricity
generated by the unit is returned to the
facility’s electrical distribution system,
whichis estimated to save management
$75,000 per year in utility costs. The
package also secured the facility over
$400,000 in utility rebates under a
New York State Energy Research and
Development Authority program.

“The micro-turbine really gave us a
competitive platform around which
we could build a high performance
system,” said Ernest Biron, Sales
Manager, Carrier Commercial Service,
Manhattan. “The customer chose the
Carrier solution because we offered a
system that can make electricity and
provide more cooling tonnage with
a longer life expectancy and lower
maintenance costs.”

Mark Faith, Chief Engineer, 65
Broadway, confirmed that the
equipment’s expected longevity
was an important factor. “The Carrier
package gave us the efficiency of a
double-stage absorber without the
problem of the double-stage’s short
lifespan.”

The optimal technical solution in
the presence of high cost or scarcity
of electric power according to all
accounts is employing of absorption
refrigerators. Features and advantages
+ Refrigerator is environmentally-
friendly. It uses as a coolant the
aqueous solution of lithium bromide
instead of Freon-containing products.
Insignificant quantity of movable parts
contributes to low-noise operation
without vibration.

« Absorption refrigerators is an
alternative option, which makes it
possible to economize, in contrast to
electric-driven refrigerators. Because
of utilization of low pressure steam,
hot water or waste heat Carrier
absorption refrigerators not only
decrease or completely exclude power
consumption, but also allow the owner
to turn to advantage of discount and
incentive programs offered by many
municipal establishments.

« Standard control system of solution
concentration  facilitate  stable
operation in partial load mode

at temperature of cooling water
reduced to 15°C, without bypassing
cooling tower pan. It is achieved by
unique coolant consumption control
system, patented by Carrier (US Pat.
N2 US6.260.364-B1), which ensures
reliable control with smooth variation
of productivity in the range from 100%
to 10%.

« Easy to operate touch-screen, perfect
algorithms ensure precise productivity
adjustment and optimize functioning
of refrigerator. The function of
automatic introspection contributes
to convenient and reliable operation.
There is an option of reliable
interaction with the dispatcher system
and steadfast telephone network
connection.

« Carrier system of automatic blowdown
makes the machine more durable,
ensures optimum energy-effectiveness
and performance characteristics. It
protects the machine from hazards
connected with continuous emission
of noncondensable gases in the course
of operation, contributing to long-
term durability and energy-effective
functioning.

« Reliable and trouble-free operation
of Carrier absorption refrigerators
is ensured also by the system of
automatic limitation of solution
concentration, which is achieved by
several methods preventing both
solution crystallization and excessive
dilution.

+ Application of airtight pumps
significantly decreases maintenance
costs. The coolant pumps proved
by long-term fleet testing are
completely autonomous and airtight
devices. This eliminates the need of
deploying separate, fairly complicated
system, which does not ensure actual
airtightness, guaranteeing at the same
time reliable airtightness and long-
term operating life.

- Effective rust inhibitor utilized in
Carrier equipment ensures the highest
possible protection from internal
corrosion.

« Application of nonclogging and
rust-proof injecting caps contributes
to prolonged and reliable operation.
The design of refrigerators successfully
withstandsthe mostsevere operational
conditions in terms of comfortable
cooling and in the course of workflow.
Carrier Evergreen™ chillers make
it possible to reach the highest
productivity under actual operational
conditions  without detrimental
environmental effects. It is officially
confirmed that Carrier Evergreen
chillers have the lowest coolant
leakage factor, if compared with
similar equipment. Furthermore, the
design of this chiller allows to store all
coolant volume inside the installation
minimizing the risk of its leakage
during maintenance.
Environmentally-friendly  coolant,
the highest productivity and
effective monitoring system make
Carrier chillers ideal both for new
buildings and existing facilities under
reconstruction.

One more system, which makes it
possible to save operating costs

is trigeneration. This is combined
production of electricity, heat and cold.
Cold is manufactured by absorption
refrigerator, which consumes not
electrical, but thermal energy.
Trigeneration is quite profitable, since it
allows to use effectively the heat notonly
in winter for heating, but also in summer
for conditioning of accommodations or
for technological needs. This approach
makes it possible to use the generating
utility the year round.

Characteristic fatures

-High energy-effeciency

+Ultra-low emissions into environment
«Internal/external installation

«Scaled configuration

«Minimum movable parts

Advantages

«Minimum electricity bills
«Environmentally-friendly solution

« Effective utilization of heat not only in
winter for heating, but also in summer
for conditioning of accommodations
or for technological needs.

«Maximum energy saving

-Highest reliability

-Long vital cycle of equipment
Automation and dispatcher system
WebCTRL plays significant role in saving
of operating costs. It consists of two
levels: management and automation.
At each level there is a possibility of
selection of appropriate performance
protocol: management - bacnet/ip or
bacnet/ethernet, automation - bacnet/
arcnet or bacnet/mstp.

WebCTRL by Automated Logic is the
system of building automation, which
offers insightful user interface and
powerful controls.

Its navigation tree, smart colouring
for displaying temperature in
premises and its fluctuations, plus
excellent graphics make WebCTRL
very informative and usable. It may
be illustrated by example of retail and
entertainment complex “Yevropeisky”
(European).

The WebCTRL makes it possible to
control the parameters of building
from any point throughout the globe
by means of standard web browser,
eliminating the need for special work
station software.

Web browser makes accessible all
managerial functions of a building,
including:

« customization and overpatching of
schedules;

- correction of default settings and
other controlled parameters;

« visualized scanning of archived
records of parameters of featuring
systems;

« scanning and confirmation of alert
signals;

« compiling of reports on energy
consumption, occupation of premises,
billing for leaseholders etc.

+ (using the WebCTRL Report
Generator you can easily create your
own reports.)

Developed on proved and open source
web technologies, the WebCTRL
server is compatible with many basic
platforms and databases, including
Windows, Sun Solaris, Linux, MS SQL
Server, My SQL, Oracle.

The basic characteristics and
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advantages of WebCTRL are:

« insightful dynamic graphics for
overall monitoring of a building

- consistent and open source based
package

- appliance of http web protocol for
connection via the Internet or local
network without additional software

- compatibility with various platforms,
including Windows, Linux and Sun
Solaris

« improved processing of alert signals,
sending of messages via SMS or
e-mail

- complex security system with
multilevel access and 128-bit secure
sockets layer encryption

« monitoring and control of power and
HVAC equipment by off-site producers
via the browser

Open system architecture of WebCTRL
« supporting majority of commercial
standards makes integration with
the systems of third hand producers
simple and easy. The WebCTRL is
capable of supporting many protocols
in terms of TCP/IP network, allowing to
connect directly wide range of devices
within the WebCTRL network.

The equipment, which utilizes the
BACnet © protocol, may be connected
by means of IP, ARCNET, MS/TP or PTP
(point-to-point) procedures.

In addition to this, the open system
called Automated Logic makes it
possible to organize joint operation
of the equipment, which uses BACnet,
Modbus, N2, JBUS, LonWorks and
numerous other protocols.
Combination of complex measures
offered by AHI Carrier ensure maximum
savings of operational costs. The
package encompasses cogeneration
and trigeneration systems, cutting
edge chillers, and also automation and
flow control of engineering systems
on the basis of advanced monitoring
technologies. All this allows to reach
maximum affordability.
(*Refrigeration system based on
different types of chillers - absorption
and steam compression)

TECHNOLOGY

Mass Emergency
Evacuation Rescue
System

(p. 104)

TEXT BY MIKHAIL FARBER, CAND.
OF TECH. SC.

Erection and operation

of high-rise buildings
become today the basic
directions of urban prac-
tices. Shortage of vacant
constructible sites in city
centres urges to make
buildings taller. Hundreds
of offices and establish-
ments are moving from
old buildings into new
contemporary skyscrapers,
which are being attended
or visited by thousands of
people.

The more people work or live in high-
rises, the higher risk of technogenic
hazards in such buildings. Emergencies
and fires in skyscrapers may lead to
the most lamentable consequences,
taking into account the density issues.
Moreover, it is impossible to discount
such a terrible social phenomenon, as
terrorist threat.

Engineer thought searches to
meet these challenges, trying to
create reliable high-rise habitat.
The systems of power supply are
becoming redundant, automatic
fire extinguishing systems are being
implemented, egress and emergency
evacuation procedures are being
developed.

This sort of means includes the
unique mass evacuation emergency
rescue system intended for high-rise
buildings, which is being described in
this article. It is developed in Israel and
aimed at rescuing people in case of
any emergency: fires, earthquakes or
terrorist attacks.

This system is originally designed for
collective, mass evacuation. To be
independent on building’s condition,
it is positioned and operates
externally, has autonomous power
sources and controlled by dashboards.
Emergency rescue system ensures
rapid simultaneous evacuation of up
to 135 people of any age and even
disabled persons. Along with this the
system delivers rescuers, firemen or
snatch squad on-spot.

Emergency rescue system effective
operation presumes brand new
design approach. Creating of rescue
procedure requires the original
engineering solution - application of
Matryoshka (Russian Dolls) principle
to arrange multiple escape capsules
stored compactly folded to be open
up promptly in case of emergency.
This solution is protected by several
patents acknowledged in the USA and
EU.

Mounting and installation of the
system require customization for each
case, which includes arrangement of
immediately accessible escape paths.
Rescuers should be able to open these
exits from the outside and shut them
on leaving. It is necessary to provide
ramps for wheelchairs leading from
the building right into the escape
capsules. Some additional concealed
cable guides may be arranged outside
to make the installation more reliable.
In fact, the emergency rescue system
is to be mounted on the roof of both
existing buildings and ones being
underway. The major elements of its
design are the base, welded to the
ferroconcrete body of building, the
mechanical enabling and motion
system, two autonomous generators
(power source), two dashboards at
different points at ground level and
the set of convertible rescue capsules.
To resist critical conditions of fire the
capsules and hardware are made from
refractory materials.

It's important to consider that the
first dashboard may be located in
the building itself, inside the control
room, and the second (standby) one -
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Parameter Standard version Compact version
Maxnmum building’s 200-300 m 300m
height
Number of capsules Upto5 2
Folded capsule dimen- | 3,150,550 cm 250x150x200 cm
sions
Width of entrance/exit 75 cm 80 cm
path 120 cm 120 cm

Maximum number of

Dimensions of folded
system

Height - 493 cm
Length - 514 cm

135 persons 35 persons
evacuees
Weight 14 000 kg 8000 kg
Width - 467 cm Width - 340 cm

Height - 450 cm
Length — 400 cm

Agility 80-70 m/min

130-120 m/min

Cable’s safety margin,
not less than

x10 x10

in some adjacent building or in some
special accommodation.

Let us examine the system’s operation
in more detail. In case of emergency
the installation is enabled upon
command from the dashboard and
gets down. Several Matryoshka-
like capsules move downward to be
unfolded and let rescuers and firemen
inside. Then all the stuff is elevated up
to escape exits of several floors at the
same time. On opening of exit from
outside (it may be automated) the
team enters inside - into the holding
cell for evacuees.

People are being evacuated from
several floors simultaneously. After
capsules are loaded the system
delivers the passengers down to the
ground. Each upper capsule inserts
the lower after people are out. System
unfolds in the reverse sequence letting
in the new group of firemen. After this,
the capsules are ready to rise again to
evacuate the following group.

The most prolonged evacuation cycle
from upper levels of the highest
buildings lasts 8-10 minutes.

To adapt better to certain building, the
two basic configurations of emergency

rescue system were developed. The
most important technical parameters
are given in Table 1. The basic
distinctive features of the versions are
size, number and agility of capsules.
The data from Table 1 proves that
the standard version features the
system able to carry 27 persons, in
comparison with 17 in the compact
version. Whereas the compact
version is twice as more agile. These
two parameters greatly influence
the duration of evacuation cycle and
number of evacuees.

Calculation of both indices during
given period depending on height of
building and number of floors, system’s
version and quantity of capsules are
given in Table 2. The analysis shows
that standard configuration ensures
approximately 50% more evacuees
for the same period of operation.
Meanwhile, evacuation cycle of the
compact system is half as shorter
than for the standard one. Density
analysis of some certain building
makes it possible to select the system
appropriate the most taking into
account the number of visitors and
extent of escape paths. There may be

TABLE 2
AT 40 50 50 60 60
floors
Height, m 180 225 225 270 270
Number of cap- 3 4 5 5 )
sules
Agility m/sec 1,2 1,1 1,0 1,0 2,0
Duration of
evacuation from 64 86 96 11 56
upper floors,
min
Duratlor? of tot.al 50 61 57 79 98
evacuation, min
MUmDET 972 1215 1188 1485 986
evacuees

installed several compact systems or
standard and compact system at the
selected points. This allows feasible
selection of the system configuration,
since the compact configuration is
approximately by 40%,and sometimes
twice as cheaper than the standard
one.Anyway, the cost of rescue system
is less than 1% of total building cost
and would be not a circumstance to
victims compensation, if there were
no any protection.

Emergency evacuation rescue system
for high-rise buildings is developed
in accordance with the American
standard ASTM E2513-07, Specification
for External Emergency Evacuation
Platforms for High-rise Multistory
Buildings. It satisfies the requirements
of affirmed a year ago Federal Law on
Technical Regulations of Fire Safety
Requirements. As the system is the
means of collective rescuing from the
height in fire conditions (Articles 47
and 80), it is designed with regard to
such crucial requirements as width of
emergency exits (Article 89, Paragraph
6.5) and minimal sizes of folded
system. Thus, it occupies less area than
it is assigned on the roof, according to
the law, for transport-rescue cockpit of
helicopter (Article 90, Paragraph.17).
For the first time in the world the
operating system of mass evacuation
is deployed in Tel Aviv (Israel) on one of
the highest skyscrapers of the region
and it still functions. It is usually used
as a hoist for out-of-gauge cargo, If
it is necessary to elevate some new
equipment for repair works. There
are about 10 more systems underway
in different stages of production
and installation in different cities
worldwide.

In future this and similar emergency
rescue systems are set to become
the integral part of engineering
equipment to be considered by design
and maintenance schemesfor high-rise
buildings. Only this kind of equipment
ensures escape of so many people
in far shorter time, if compared with
emergency rescue helicopter or using
individual means of evacuation. This
system is capable of saving people of
any age, able or disable, it is compact
and economically feasible.

To discuss design and delivery
points just turn to: Colored Glass
Printing & Building Innovative
Solutions

phone: +972- (0) - 54-3113267

fax: +972- (0) - 77-5161415

e-mail: printonglass@013.net
www.coloredglassprinting.vivity.
com

MONITORING
Monitoring

Systems

(p. 108)

TEXT BY ANDREY
SHAKHRAMANYAN, CAND. OF
TECH. SCIENCES, GM OF SODIS,
NIIMOSSTROY HEAD OF DIVISION
OF COMPLEX DEVELOPMENT AND
IMPLEMENTATION OF TECHNOLO-
GIES PROVIDING SAFETY OF HIGH-
RISE AND UNIQUE STRUCTURES,

NIIMOSSTROY CHIEF OF EXPERT
DIVISION FOR EXAMINATION OF
BUILDINGS AND CONSTRUCTIONS
INDUSTRIAL SAFETY

Technological basics of
architecture of monitoring
systems for high-altitude
and unique structures
Unfortunately, recently there have
been more and more accidents on
construction sites. Yearly we have to
face the need for carrying out the
independent analysis of collapses,
dilapidation of buildings and facilities.
These structures are, asarule, the places
of gathering of large number of people,
which emphasizes the significance of
the problem and the importance of
seeking for methods of its solution to
avert irreversible consequences.

The urgency of this problem and the
latest industrial tendencies in Russia and
intensity of large-scale units erection
determines the need for development
of new structural safety elements. One
of which is the automated structural
deformation monitoring systems. The
need for such systems is reflected in
the existing normative and guideline
basics and is considered in the course
of development of new normative
documents on building safety.

STRUCTURAL MONITORING

SYSTEM DEVELOPMENT STAGES

The usual practice and regulations
presume development of structural
monitoring system at the design
stage, harmonization at the building
stage and application in the course of
erection and operation of buildings
and facilities to control structural
adequacy (Fig. 1).

At the design stage the hazard
model of probable dilapidation is to
be outlined. Such model is developed
on the basis of location (climatic and
geological conditions), design features,
purpose of a structure.

Based on the hazard model one should
determine the list of parameters to be
monitored, processing procedures and
technical state evaluation criteria.
Using contemporary finite-element
analysis tools (ANSYS, “Lyre”, MicroFe
etc.) a mathematical and computer
model of a structure to determine
estimated (permissible) values of
parameters should be developed.

On the basis of parameter list a
set of certain physical quantities
(deformation, fluctuation, pressure and
of others) and monitoring equipment
should be composed.

At building stage the monitoring
equipment - strain, pressure,
temperature, acoustic emission,
vibration sensors (accelerometers,
velocimeters), tachometers - are to be
installed and enabled. In the course
of building the monitoring results
obtained using this equipment is
compared with previously simulated
or estimated values. On building
completion the adequacy of
mathematical model is to be validated
(if necessary, it should be adjusted),
and also monitoring result processing

procedures and decision making
criteria are to be fine-tuned.

STANDARD SOLUTIONS OF
STRUCTURAL MONITORING SYSTEM
ARRANGEMENT. COMPOSITION
AND STRUCTURE

The structural monitoring system can
be represented as set of following
functional blocks (Fig. 2): 1) primary
sensors and equipment;

2) data collection and recording
system;

3) mathematical and software tools.
Primary sensors and equipment are
intended for registering of different
parameters, which characterize
the stress-strained state of separate
constructions or group of them. Sensors
record such parameters as inclination,
sediment, deformation, pressure,
space coordinates, frequencies and
fluctuations (acceleration, speed),
temperature, humidity.

Data collection and recording
system isintended for consolidation of
primary data according to the results of
measurements, digital transformation
of signals from sensors and storing of
obtained data.

Mathematical and software tools is
the intellectual nucleus of monitoring
system consisting of the following
systems:

1) structure’s mathematical model;

2) software set (special processor) for
complex processing of monitoring
results, estimation and forecast of
structural technical state;

3) monitoring system management
software pack, which creates reports
on results of monitoring.
Mathematical model of a structure
is created to determine design values
of parameters for monitoring system
(for example, calculated deformations
in base plate, piles, load earing
constructions, dynamic characteristics,
such as frequenciy and oscillation
amplitude, transfer functions etc.).
Fig. 3-5 represents some results of
mathematical simulation for the
monitoring systems of the building
of legislative and executive city
authorities in the Moscow City and
the headquarters Siemens and AFK
Sistema (Moscow, 39, Leningradsky
Avenue), the high-rise building within
the scheme called “New Ring of
Moscow” (54, Altufevskoe Highway).
Our experience proves that the
mathematical model should be created
independently from design model of a
structure developed by designers.Firstly,
these models have different purpose —
they are developed to determine and
select certain constructive solutions.
Monitoring model is intended for initial
determination of controlled parameters
and further operation of monitoring
system after the structure is completed
and put into operation. Secondly,
the independent model makes it
possible to estimate its adequacy and
correspondence of a structure to design
solutions with more reliability. Monitoring
system mathematical models are fine-
tuned in the course of building and
obtaining of real indices from sensors.
As a result, on building completion

the mathematical model of the object
of monitoring (after all refinements)
corresponds to its real features and is
used in operated structure to analyse
the results of monitoring, estimation
and forecast of defects progressing and
it ensures the objectivity of monitoring
results analysis.

Monitoring system software is
intended for:

+ management of monitoring system;
« collection and storage of the
information, obtained from sensors
and equipment;

« data processing and analysis to
determine structural technical state;
- tuning and operating procedures of
monitoring system'’s special; processor
to automate determining of structural
technical state;

- specifying of managerial decisions
and recommendations regarding
further most effective operation of a
structure;

- integration of monitoring system
with other internal dispatcher
systems external systems of urban
infrastructure.

The examples of specialized structural
monitoring sustem software SODIS
Building M operation (designed by
SODIS, the RF Patent N2 2009612830)
are shown in Fig. 6 and 7.
Mathematical and software tools allow
processing of field measurements
along with comparative analysis with
design values, obtained in the course
of mathematical simulation. This gives
the possibility not only to estimate the
current structural state, but also to make
reliable forecast. Thus, for instance,
developed by SODIS in association with
NIIMOSSTROY the software pack SODIS
Building M and the set of mathematical
models on the base of finite-element
analysis tool ANSYS 11 makes it
possible to determine the trends of
controlled parameters (for example,
uneven sagging) for the forecasted
period and to evaluate using computer
simulation the influence of forecasted
values of controlled parameters for the
future technical state of a structure.
Monitoring system does not just
report of unfavorable factors to the
maintenance service, but also is able to
make assumptions, for example, that if
in five years prospect no any measures
are applied, the technical state of the
building would be reckoned as invalid.
Fig. 8 renders the graph, drawn by
monitoring system showing forecast of
the structural technical state.
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SAFETY

Structural Fire
Loads in a High-
rise Building
Design

(p.112)

LEO RAZDOLSKY, PH.D., P.E., S.E.
LR STRUCTURAL ENGINEERING,
INC.

INTRODUCTION

The purpose of this study is to obtain
a simple approximate analytical
expression of structural fire load that
can be subsequently used in structural
analysis and design on a day-by-day
basis.

It has been recognized long time ago
that the performance of structural
members in a real fire can be very
different to the fire resistance of single
element of the structural system in
a standard furnace. This is important
because structural analysis of the
whole building (or part of it) subjected
to the structural fire load can provide
information regarding robustness
of the structural design or point out
to the weaknesses in the structural
system. This is particularly important
in innovative structural systems and
iconic buildings which are generally
much taller, have longer spans
and many vertical and horizontal
irregularities.

The Structural Engineer is responsible
to check the building structure
subjected to the structural fire load
and to quantify the response of the
originally proposed structural system,
in realistic fire scenarios, in order to
determine if this response is acceptable.
Strengths and weaknesses can then be
clearly identified and addressed within
the structural design, as appropriate.
The performance-based structural
fire design methods are gaining
more and more recognition in recent
years in Europe, New Zealand and
Australia. The effectiveness of this
method was clearly demonstrated
in the NIST report (August 26, 2008)
regarding investigation of WTC 7
building collapse. The fires in this case
were simulated using Fire Dynamic
Simulator (FDS). This very complex
and comprehensive software allows to
get the temperature-time relationship
for any given fire model that then
passed on to the Structural Engineer
for the structural analysis and design
of the building. In general the input
data (in the FDS software) regarding
physical properties (such as thermal
conductivity, specific gravity, density,
mechanism of chain chemical reaction
etc.) is very approximate. For example,
the NIST report [1] is commenting on
that: “...Indeed, the mathematical
modeling of the physical and chemical
transformations of real materials as
they burn is still in its infancy” and
“...In order to make progress, the
questions that are asked having to
be greatly simplified. To begin with,
instead of seeking a methodology that
can be applied to all fire problems, we

begin by looking at a few scenarios
that seem to be most amenable to
analysis... Second, we must learn to
live with idealized description of fires
and approximate solutions to our
idealized equations”. In this study few
major steps are taken in the direction
of simplification and approximation:
all differential equations (thermal and
mass transfer coupled with Navier-
Stokes hydrodynamic flow equations)
are written in the dimensionless form.
Thisdrastically reducesthe totalnumber
of parameters in the input data;

the equations are simplified to
such a degree that solutions will be
acceptable and easy to use by the
Structural Engineer;

for all practical purposes it will be
assumed in this study that the
structural system is robust enough
and doesn’t induce any measurable
interior forces (moments, shears etc.),
when the maximum gas temperature
in the compartment is below T= 300°C
and therefore the earliest stage of fire
(initial burning) is not important (from
structural fire load point of view!)
and the chemical reaction of burning
process can be drastically simplified
and presented as a 1st order chemical
reaction (see equations 2.1 below);
structural fire load should be
viewed the same way as any other
environmental load (such as wind load
and earthquake load). It means that
the design temperature load should
also include the structural response
factor (similar to the gust effect factor
for wind load), force factor (similar to
the turbulent effect of wind load);
dimensionless solution of differential
equations will allow the Structural
Engineer to analyze and use the
standard fire test results (for example,
by using the time equivalence method)
as well as to apply the results to the
real live fires. It will allow the Structural
Engineer to use the standard fire test
data in applications of performance-
based design methods.
The structural fire load has seven
major characteristics from structural
design loads point of view.

First, the incident flux is very high;
therefore the dynamic impact on the
structural system should be taken
into consideration (for example, in
Fires after Earthquakes, when the
reinforced concrete structure has
fully developed cracks).

Second, the fire could be localized and
act on individual structural members,
as well as a fully-developed fire, that

TasLe 1. FIRE SEVERITY

acts on the major part of the whole
structural system. From structural
design load point of view it means,
that the thermal load is a function of
coordinates and time.

Third, the duration of such fire could
be much longer than prescriptive
recommendations given by the
standard fire test, and the question
is how to extrapolate the standard
fire test data in this case in order to
prevent the progressive collapse of the
whole high-rise building structure.
Forth, much more elevated
temperatures in this case causes
the rapid decrease in concrete and
steel strength, stiffness of structural
elements and the system as a whole,
whichinturnsrequires consideration of
large deformations with the catenary’s
action of structural members in case
of progressive collapse prevention
structural calculations.

Fifth, the existing fire test facilities
have some size limitations (3.7m X
2.7m ), therefore the extrapolation of
fire tests results of structural elements
(beams, slabs etc. ) on the real-world
high-rise building elements and
systems raises a potential concern.
Sixth, in a high-rise building the
incident flux on the structural
elements or major portions of the
whole structural system is expected
to fluctuate with the time causing
the dynamic stresses on top of static
stresses created by temperature load
application.

Seventh, sustainability of a high-rise
building at the design stage under
abnormal structural fire loading
conditions is a very important subject
in structural design.

There are two primary means to address
global stability of a compromised high-
rise building structure: direct design
and indirect design approaches. The
indirect design provides general
statements to enhance structural
system as a whole by increasing
robustness, ductility etc. without
specific consideration of abnormal
thermal load due to fire event [2].
The direct design approach considers
abnormal thermal design loading
combination and develops structural
system sufficient to arrest a progressive
collapse. Structural analysis in this case
are sophisticated, complex and costly
[3]. However they are very sensitive
to small changes in assumptions. For
that reason the approximate analysis
of a global stability of a compromised
structure has been developed [4, 5].

In order to achieve all this goals the
general theory of creep deformations
has been employed, since it allows
a structural engineer to analyze the
structural problem from the very
beginning of a fire development to
the very end. Obviously, in today’s
computer- oriented world most of
these problems should be solved by
using very sophisticated and complex
structural engineering software.
Approximate structural analysis in
case of thermal load are very useful
in weeding out the less important
parameters required for structural
design and, on the other hand, they
are very helpful in establishing the
group of parameters that are critical
for structural analysis and design.
Any structural system in this study
will be substituted by One Degree of
Freedom (ODOF) for dynamic analysis.
The temperature load in case of fire
is presented by non-dimensional
approximation of the curve from the
ASTM E 119 Standard [2].

From mathematical point of view both
the thermodynamic process of multiple
fire propagation in tall buildings and
the theory of non-steady combustion
(partofexplosiontheory) are described
by similar system of differential
equations. For this purpose first,
let's examine some differences and
amalgamations between combined
effects on structural system from
multiple fires and “local” explosions.
They are as follows:

Both of them are thermo-positive
chemical reactions that can be
described by similar differential
equations.

Both of them have periods of ignition
(“growth period” in case of fire).
However, non-dimensional parameters
are different.

Both of them have a self ignition
period (“flash-over” in case of fire).
However, again, non-dimensional
parameters characterizing self ignition
are different.

Thermodynamics (combination of
conduction, radiation and convection)
can be described by similar parameters
in both cases.

Hydrodynamics of both processes are
described by using so-called “opening
factor F” in case of fire and similar
parameter “K " used in this article. This
is the most important parameter in
both cases.

The type of fire that may occur is
defined by the amount of combustible
materials and the size and locations

Fuel load Duration of -
Category LIMY/m?] Max. Temperature fire Parameter "y
T .. [°Kl h (hours) From eq. (2.7)
Ultra fast 500 < L <700 1022<T <1305 6 0<y<0,05
Fast 300<L<500 | 882<T. <1022 6 005 <y <
e 0,175
17
Medium 100<L<300 | 822<T <882 6 0175 <y<
max 0,275
Slow 50 <L <100 715<T <822 6 0275<y<10
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Wl Dimensionless : :
Temp. (fire rat- Tirme "z" Dlmen5|oqless Dimensionless
°C ing) Temp.6 Area AR
(hours)

1000 538 811 0,083 0,00305 3,5 -
1300 704 977 0,167 0,00615 6,28 0,01534
1550 843 1116 0,5 0,0184 8,6 0,11616
1700 927 1200 1,0 0,0368 10,0 0,28359
1850 1010 1283 2,0 0,0736 11,38 0,68780
2000 1093 1366 4,0 0,1472 12,77 1,56709
2300 1260 1533 8,0 0,2944 15,55 3,68035

of the windows in the building. Based
on heat release rate the fire can be
classified as slow, medium, fast and
very fast.

The total energy released during “local
explosion” or building fire has a quasi-
dynamic effect on structural system,
depends on the period of ignition or
the flash-over period in case of fire.
The temperature time curves as a
function of the opening factor K (“F" -
in case of fire) had been developed.
The results of approximate structural
analysis are presented in a compact
analytical form that can be used later
on in establishing a set of goals or
rules, i.e. codes or standards. The final
results of this study are presented
in such simple form, and practical
examples are provided.

STRUCTURAL FIRE LOAD DESIGN
Let's consider now the average
distribution of temperature and
combustion rate in space

(The non-stationary process of
chemical reaction). The equation (2.4)
and (2.5) are simplified further [6]:

do P 0 _ppt
G =80-0) (exphﬁe) P (2)

dc 0
—~ =v§(@1-C)
dt a=c) (eXp1+Be

Parameter “8” is calculated based on [10]:

8, =12.1(In6.)** s

Based on SFPE guide [2004] and
“Swedish” fire curves [7, 8] for the post-
flashover realistic fire exposure we can
standardize fires as follows:

Now, for each category of fire exposure
we can set up a typical problem from
mathematical Optimum Control
Theory [9, 10]: find the solution of
differential equations (2.6) and (2.7)
and the control parameter “y* *, if the
extra condition regarding T__ from
table 1 is satisfied: T (t, y*) =T___

The direct solution of equations
(2.3) and (2.4) is the “normal” way
of solving the problem. However
in case of developed fire in a large
building volume the mathematical
modeling of the physical and chemical
transformations of real materials are
known only with some degree of

) 2.7)

confidence. At the same time based
on many full fire test results data one
can expect that the solutions of (2.3)
and (2.4) should have curtain well
known parameters for the maximum
temperature, type of temperature-
time function etc. This allows us to set
up the “reverse” to “normal” process
of solving problem: by providing the
additional requirements (T,< T . <
T, where T, and T, are given) find
the range of parameter y. From
physical point of view this parameter
characterizes the ratio of heat flux that
is discharged thru the compartments
openings divided by the heat flux that
is produced by the burning fuel (at the
referenced temperature T*) [10]:
2

Y =c,RT2/QE
-Dimensionless  parameter that
characterizes the amount of fuel
burned in the compartment before the
temperature had reached the baseline
point of T*=300°C. ( 0 <7y <1)if
this parameter is small, then the fire
will have a flash-over point, and if it is
large - the fire will proceed in a steady-
state motion until the decay stage. In
order to calculate this parameter we
have to know the potential energy
(heat of combustion - “Q") of the
system at the baseline temperature
T*=300°C and the specific heat “c".
Physical properties “Q” and “c_" cannot
be measured with 100% accuracy.
The heat of combustion is influenced
both by the physical form of the
fuel, temperature, and its chemical
composition (fuel chemistry). These
values normally come from controlled
laboratory experiments, and the
test procedures presume 100 % fuel
consumption. The fuel samples are
controlled for moisture, density,
weight, which seldom, if ever occurs
in a real life situation. Therefore, in
most cases these published values
[11] in case of fire are subject to a
sizable uncertainty, and parameter “y”
will be considered in this study as
an unknown parameter in equations
(2.4) and (2.5). In order to overcome
this uncertainty of input value, the
mathematical theory of Optimal
Control [9] has been used: this allows

us to obtain the solution of differential
equations and the dimensionless
“uncertain” parameter based on an
extra requirement (so-called “payoff
functional”), which in our case is the
maximum temperature that is known
from the fire tests results, or the area
between the temperature-time curve
and the horizontal line of T=300°C.
This allows us also automatically
connect the performance based and
the prescriptive design methods.

Time Equivalence Method

The fire severity could be related to the
fire load of a room and expressed as an
areaunderthetemperature-timecurve.
The time equivalent concept makes
use of the fire load (see Table 1) and
ventilation data in a real compartment
fire (see Table 3) to produce a value,
which would be “equivalent” to the
exposure time in the standard test [12].
The t-equivalence has been defined as
the exposure time in the standard fire
resistance test which gives the same
heating effect on a structure as a given
real life compartment fire. Thus any
fire temperature-time history could
be compared to the standard curve.
The severities of two fires are equal
if the area under the temperature-
time curves were equal (above a base
line of 300°C). In order to achieve
this goal let’s use again the Optimal
Control Method: obtain the solution
of equations (2.6) and (2.7) with initial
conditions (2.2) and the time "t
(effective dimensionless time), if the
payoff functional is:

Te
6(t)dt = AR 17)
0
Where: AR - Area under the

temperature-time curve (above a base
line of 300°C) from the standard test for
a given fire rating exposure time.

This is called a “fixed endpoint, free
time” problem in “Optimal Control
Method” theory. First, let’s rewrite
the standard fire exposure curve
data (NFPA 251) [12] in terms of
dimensionless temperature and time
(see Table 2 below):

The corresponding regression curve:
6 =4.12+7.5log(102t +1) (2.19)
Second, let’s calculate now the
effective time “t.: a) for each fire
severity case (see Table 1) and a
given fire rating (see Table 4) read the
number “AR” (Table 4 - last column);b)
substitute “AR” into (2.17) and find
the solution of equations (2.6), (2.7)
with initial conditions (2.2) and the
functional (2.17) c) the corresponding
dimensionless time (upper limit of the
integral) of the real life compartment
fire (see Table 5 below) transfer into the
real duration time (see Table 5 below).
Now the time interval ( 0<t<T . )
of structural fire load application is
defined completely ( see formulas (2.9)
-(2.12)).0bviously,thetimeequivalence
method works both ways: if for some
reason the Structural Engineer or the
Owner has defined the time interval
of structural fire load application, then
the structural elements should have
a corresponding fire rating. In some
cases the abnormal fire might spread
from one floor to the next one, and
the compromised building system
will be subjected to the structural fire
load for much longer period of time,
therefore for all practical purposes
the time in equations (2.6) and (2.7)
should be assumed: T —> oo . The
same assumption must be made, if
the whole compromised building
structure is checked for global
stability [5] or excessive deformations
due to decrease in stiffness with the
temperature rise (or cool-off). In order
to provide this type of structural
design calculations the general creep
theory will be used [13].

We can compare also the fire growth
constants (a) for four standardized T2
fires [14, 15] with our results from cases
1 thru 4 (the temperature gradient
has been calculated at the “flash-
over point: the second derivation of
0(t)=0)

The most important cases from
structural design point of view (cases
1 and 2) have shown a very good
correlation. The classification of fires
given in tables 1 and 2 are similar to
the format that has been proposed by
the Structural Engineers Association
of California for the performance-
based earthquake design, however in
our case formulas (2.9) thru (2.12) and
Tables 1 & 2 provide the parametric
quantities of fires developments and
the corresponding temperature-time
relationships. The analysis of solutions
of differential equations (2.6) and
(2.7) (as a function of dimensionless
parameters “P” and “y”) can provide
a very valuable information for the
preliminary and approximate structural
design process. For example, the
temperature-time functions provided
above are given for the opening
factor K=0.05. The relationships
between maximum fire temperature
in the compartment and the opening
factor are a very important piece
of information that the Structural
Engineer would require for any
preliminary design. This information
is provided below (see below Table 3
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TasLe 3. EFFECTIVE TIME “t "

Category

Fire rating
0.5 hour

Fire rating
1 hour

Fire rating
2 hours

Fire rating
3 hours

Very Fast 1,04 1,77 4,89 8,15
Fast 1,17 2,23 6,20 10,87
Medium 1,27 2,6 7,09 12,23
Slow 1,82 4,35 11,68 14,95

TasLe 4. FIRE GROWTH CONSTANT

Fire Growth . AL Elie
Category Constant, = “flash—over SelBE
KJ/sec point (calculated)
kJ/sec

Ultra fast a=0,1876 489 a=0,1678 11,8

Fast a=0,0469 120 a=0,0412 13,8
Medium a=0,01172 70 a=0,02402 -48,8

Slow a=0,00293 7,37 a=0,002529 15,8

5.TasLe 5. DIMENSIONLESS TEMPERATURE-OPENING FACTOR K, DATA

Opening

Factor

Case#1

Case# 2

Case# 3

Case#t 4

N elmax e2 max e3 max e4 max
0,02 20,6 11,27 5,44 4,09
0,03 16,7 9,89 514 3,93
0,04 13,6 8,93 4,9 3,81
0,05 11,74 8,2 4,71 3,71
0,06 10,45 7,65 4,54 3,62
0,08 8,59 6,84 4,28 3,46

0,1 7,43 6,24 4,07 3,34
0,12 6,62 5,78 3,89 3,24
0,15 5,78 5,27 3,69 3,1

0,2 4,89 4,67 3,42 2,93
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or Fig.5 and analytical formulas (2.13)
thru (2.16)).
Case #1:

Imax _»3 75-229.3K +721.3K 2 (2.13)
Case#f2:

2max —12 25-85.62K,+244.9K 2. (2.14)
Case#3:

3max _5 7722 8K +56.4K2  (2.15)
Caset#t4:

AmaX _4 7.12.16K,+27.71K 2. (2.16)

Six fire growth scenarios: structural
fire load

Two more fire growth scenarios are
added here: “fire after moderate
earthquake” (case 5) and “ fire after
severe earthquake” (case 6). All cases
of structural fire load (dimensionless
temperature-time functions) can be
summarized now as follows:

Case 1:

0 = Aexp(—(t —a)* /26 %)

With the second derivation of it:

0 =—Alc?[exp(—( /a—1)%/2(c /a)*]x
1- (@ /a-1)%/(c /a)’]

Where: 1 - dimensionless time at the
maximum value of temperature

And A=11.3;a=0.089;6 =0.169
Case 2:

0 = Aexp(—(t —a)* /26 %) (2.10a)
With the second derivation of it:

0 =—Alc?[exp(~(x /a—1)?/2(c /a)?]x

X1-(t /a—1) /(o /a)’] (2.10b)
Where: A=6.95;a =0.0646;c =0.109
Case 3:

0 = Aexp(—(t —a)*/267) (2.11a)
With the second derivation of it:

0 =—Alc’[exp(—(x /a-1)?/2(c /a)*]x
Xl- (@ /a-1) /(o /a)*] (2.11b)
Where: A=4.55a=0.0802;0 =0.1075
Case 4:

0 = Aexp(—(t —a)®/2c?) (212a)
With the second derivation of it:

0 =—Alc’[exp(-(t /a-1)%/2(c /a)*]x(2.12b)
X1-(t /a-1)’ /(o /a)’]

Where: A=23.73;a=0.0893;c =0.1063
Case 5: Impact temperature action after
moderate earthquake action

Simple by-linear graph (see Fig.5)
illustrates the temperature impact
load on structural system (when
tl - 0 ). It also proves that the
maximum dynamic coefficient in
this case is equal 2 with respect to
deflections, but it could be more
than 2 with respect to interior forces
(moments, shears etc.). The total
deflection in this case is [18]:

M} (2.13)
(1./2)

Where: T> T, & T, = 0t

From Eq. (2.13) we have that the
maximum dynamic coefficient K= 2
The dynamic forces and stresses in a
structural element are a function of
dynamic displacement only.

Case 6: Impact and fluctuations

The real temperature-time curve
has some fluctuations of maximum
temperature due to the hydrodynamic
effect of fire propagation [15].
It will be assumed in this case
that these fluctuations are small

Yior = Wl L1+

(+10°C), but they appear with
the frequency very close to the
natural frequency of the structural
system (0=.950) (see Fig.6):

T=T,[1+0.01sin 6]

The dynamic deflection from
temperature fluctuation only is as
follows:

oT, L

= m exp(—et/ ) x

(2.14)

A
><[sin(E)r—Esin 7]
[

Where: k=9/(,l);T=(l)t
. Equation (2.14) describes a beating
process [19] in this case with the

period.if = 44rad/sec.
e =0.8sec’ &0 /m=0.98

the dynamic coefficient is K =25.5
and t,=3.13sec. It has been assumed,
that only 0.01Tmax is creating
the fluctuations of temperature,
therefore the combined (Case 5 & 6)
dynamic coefficient in this case is:
K,= 2+0.01(25.5)=2.3. This case should
be recommended for abnormal fires
following immediately after severe
earthquake (zone 3 & 4).

Dynamic effect of fire severity on
structural systems design

If the fire growth constant is large
(see Table 2), then one can expect
the significant dynamic effect of
temperature-time load on structural
analysis and design. Similar to
the wind load any thermal load
has two components: static and
dynamic (the second derivation
of the temperature-time function
multiplied by the mass and the
coefficient of linear expansion
produce the dynamic force acting
on a structural system). If the
temperature acceleration is high,
so is the dynamic force. In order
to calculate the dynamic effect
(dynamic coefficient) we will analyze
the “One Degree of Freedom” (ODF)
structural system:

37 2 — _A (219
Vg + @Yy =4y

Where: yd - the dynamic portion of a
total displacement “y”:

Y =24+ Y420

and Alt is the static portion of total
displacement due to temperature:

Ay =aT(t)L and

TasLe 6. DYNAMIC COEFFICIENT K|

Category

w =0.5Hz

Ay =0T (t)L e2m

Where: a - coefficient of linear
expansion; L - linear dimension
of a structural element; w - natural
frequency (vertical or horizontal
vibrations) of structural system (or
element) that can be calculated using
any classical methods or approximate
formulas from [16] for horizontal
vibrations only.

The dynamic coefficient now is
defined as:

Kd =— (2.22)

A1t
In order to obtain the dynamic
coefficient, let’s substitute now
functions (2.9b), (2.10b), (2.11b) and
(2.12b) into (2.19) and then into (2.22).
The results are summarized and
presented below (see Table 6).The most
significant dynamic effect the thermal
load has in cases 1,2 & 3 (very fast, fast
and medium fire growth category). It is
also shown that the most vulnerable are
the flexible structures (@ <1.0Hz
) [16]. In case of “Very Fast” and “Fast”
fire categories some type of beating
vibrations can be induces (see Fig.6
&7 below). (Compare with “normal”
oscillations in case of more rigid
structures (® >1.0Hz ): see Fig.8).
For the detailed information regarding
all practical applications of structural
fire load in steel and reinforced
concrete design see [17, 18]. The
temperature effect on steel and
reinforced concrete materials using
general creep theory see [17].
Mechanical creep theory
Thetermcreepofreinforcedconcrete
is applied to the phenomenon in
which, at temperatures beyond a
certain limit, the reinforced concrete
subjected to a load undergoes
deformation with time. In our case
the creep phenomenon should be
taken into account, when the steel
reinforcement is at temperatures
above 400 degrees C. Slow
deformations fora prolonged period
are cumulative and lead either to
inadmissible changes in dimensions
of a structural member or to its
failure. The general mechanical
Theory of Creep gives the functional
relations between three variables:
stress, strain and time. In this respect

w=1.0Hz

w =1.59Hz

the general creep theory allows the
Structural Engineer to analyze the
structural system subjected to the
impact, static and dynamic loads at
the same time. The simplest model
that will be used in our study is
[25]:

E€E=6+Ac B

The most general type is described by
the integral equation:

Ee()=oc(t)+ 3,
+;o(t)K(t-1)d1

Where: K(t—1) - is the kernel of
integral equation (3.2).

The use of creep theory in our case
will limited to two major objectives:
1) to extrapolate the experimental
data regarding stiffness of a structural
member (system) beyond the testing
time (abnormal fire could last much
longerthan prescribed testing time); 2)
provide approximate rate of structural
element (system) stiffness decrease
as function of temperature only. Since
creep theory is a very complex one, all
intermediatemathematicaloperations
are not presented in this study, and
only final results are provided. The
following Example 1 illustrates the
application of general creep theory in
case of abnormal thermal load acting
on a structural system.

Example 1

Data: Absolutely rigid reinforced
concrete beam A-B-C is supported
by two steel hangers DB & EC. The
abnormal fire is affecting the steel
hanger EC only. Force “P” is applied at
point C. Both hangers have the same
cross sectional area. “H” is the height
and “a"="b". After 4 hours of fire the
modulus of elasticity of the hanger EC
is equal to .25E, therefore: E_ = .25E .

Find distribution of interior forces N__
& N, at this moment, redistribution
of forces at any given moment
after four hours of fire duration (
assume, that the fire continuous with
constanttemperature T=1000°F ), and
distribution of forces at t —> oo
(the possibility of progressive
collapse). The structural system is
statically indeterminate system. By
separating the structure at point
“B”, the two free body diagrams are
obtained and the unknown force:

w =5.0Hz w >5Hz

X=N,.
Solution. The corresponding equations
(force method) are:

811)?1 +A, =0 o @3
611X1 + Alp = 0

In order to calculate parameters
011 A1y & Ay, let's use the creep
deformation equation (3.1). After all
mathematical simplifications, the
following differential equation will be
obtained:

X, +.5X, =AP 4

The solution of equation (3.4) with
initial condition: X,(0) = P is:

X1 =Ny =—P[exp(-.5At)-2] (3.5)
*RC = P—.5X, =.5Pexp(~.5A1) (3.6)
Finally, the answers are: 1) at the initial
moment (four hours after the fire
started) N, =P & N_=.5P; 2) at any
given time after initial moment the
forces are defined by (3.5) and (3.6),
and 3) N, =2P &N_=0, whent — oo
It is interesting to underline, that the
same results could be obtained by
using the general type (3.2), because
the kernel of integral equation in this
case is equal A. The long term stiffness
is defined from linear creep theory as:

_ E
rE .(37)

1+ [K(0)d®
0

From (3.7), the long term stiffness for
member EC is zero, since the kernel
is constant, and therefore the force
N_=0.

ec

Example 2

Data: Continuous reinforced concrete
beam, restrained against longitudinal
expansion. End span L =30', Data is
taken from [CRSI, 1984]: Service load:
D.L. =87psf; 25% L.L. =43psf. Spacing
-14’-0”. Total service load: 1.8klf;
total ultimate load 6.4klf. Concrete:
4k Steel fy:60k5‘. Section: w=16";
h=30". Reinforcement: top 4_#11;
bottom 4_# 10. with #5 @13” o.c.
ties. Modulus of elasticity E=3600%
Maximum temperature: T_=1000°F.
Case “5". Natural frequency (0=30.9
rad./sec.t =203 sec. ¢ = oT, =.0055
AL =1.98".The beam will buckle
downwards and the deformed length
is (using non-linear deformations) L _ .
=361.98" with max. Rise f= 18.9". The
horizontal reaction (catenary’s action
from service load): P=M/ L\/g or
P=64.4k. (See Fig.7). The bottom of
the beam is the only fire-exposed side.
Additional bending moment due to the
differential temperature between top
and bottom of the beam is (unexposed
side has a normal room temperature):

Mo =Ela(To —Tt)/h

Ultra fast 2,92 1,533 1,211 1,012 1,0 The differential equation in this case
Fast 2,15 1,288 1,122 1,012 1,0 is: El (y")+Py=-Mo (3.8)
- The solution of (3.8) with boundary
Medium 1,64 1,175 1,072 1,012 1,0 conditions y(0)=y(L)=0 is:
Slow 1,46 1,130 1,053 1,0 10 EIMT, - T.)
| y= [coskx +
mpact (3.9)
= = 2,0 2,0 2,0 hkz
Const. Temp. ! ! ’ i
¢ P) +SINKX (1 _ coskL)-1]
Beatings & Impact - = 23 23 23 sinkL
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Where: k?=P/EI.

Let’s calculate deflection “y” at x=L/2:
y=75".

Additional moment: AM = Py = 48.3"*
. Dynamic coefficient (Case “5"): K ;=2.0,
therefore:H, =128.8k. & AM, =96.6" .
Total moment and shear: M=299.1% &
V =+/27% +128.8* =131.6*. Total dynamic
coefficient: K, =1.48 and K, =4.87>2.
Now, let’scalculatethefireendurance
rating time. Try t=3.5 hours. The
kernel of integral equation (3.2) is as
follows: K(0) =exp(—b®). Other
kernel’s type for different materials
is given in [19]. Calculate the
reduction coefficient “n” based on
equation (3.{7) for any given time:

n:£:1+j|<(e)de (3.8)
0

Where: H - modulus of elasticity
at a given time “t”. Calculate “n”
as follows, if b=.333: n=2.07.
Therefore, the yielding stress of the
steel reinforcement is as follows:
Fy=60/2.07:29“i. Compare this
result with Fig. 2.9 from [ACI 216.1-
97]: n=52% or Fy:31.2"5‘. Now, let’s
calculate the compression concrete
block “a”: a= 5.08(29)/.85(4)16=2.7,
and nominal bending moment:
M=[5.08(29)(28-2.7/2)]=3925k-
in.=327fk>  299ftk O.K. Let's
check shear reinforcement. Total
Shear V=[272+128.82].5=131.6k.
Concrete shear V =56.7k., and
V.=74.9k. Calculate the spacing of
shear reinforcement required as
follows: s= .62(29)28/74.9=6.72"
(use 14_#5 ties @ s=6.5" at each
end of the beam and #5 @ 13"o.c.
in the middle). Provided originally
#5 @13"0.c. ties throughout the
beam are not sufficient (the beam
is restrained at both ends). Finally,
check fire endurance of the beam,
when duration of fire is much longer
than 3.5 hours, i.e. t>>3.5 (catenary’s
action or progressive collapse
arrest). Formula (14) in this case is
as follows:

n=1+fexp(-.3330)d6=4 (3.9

Therefg)re, Fy:60/4:15"Si and
maximum catenary’s force T=5.08(15)
=75k.>64.4k. O.K.

(Progressive collapse requirement is
satisfied in this case).

Example 3

Data: Simply supported reinforced
concrete transfer girder, restrained
at both ends, span L=20". Fire
exposure on three sides, therefore
additional bending moment
accrues due to restrained ends only.
Cross-section: w=24"; h=48". Main
reinforcement: 10_#9 (bottom).
Concentrated force (service load)
at midspan P=200k.; T _=1000°F.
Case “B”. Natural frequency
w=44rad./sec. &t =.143sec.
L,,-=240.936" with max. rise f=9.29".
H=566*.Additional moment:
AM = Hf = 438"* . Dynamic
coefficient (Case “5"): K ,=1.9,
therefore: H =1075k. & AM, =832.2"*
.Original moment and shear:
M=1000"* & V=100k. Total moment
and shear: M=1,832.2* & V=1080k.

Total dynamic coefficient: K, =1.83.
Check structural fire endurance
of this girder. Try t=3.5 hours. The
reduction coefficient “n” is the same
as in example 2: n=2.07 and F =29,
Calculate compression block “a”;
a=10(29)/.85(4)24=3.55". Nominal
moment: M=1020"*<<1832- N.G.
Try t=2.0 hours. Calculate reduction
coefficient “n” from (14): n=1.486
and FY=40.38%. Nominal bending
moment: M=1397.3<1832.2-N.G.
Provide additional 4_#9bars.
Recalculate “a” and “M": a=6.93" &
M= 1909.6"*>1832.2fk — O.K. Finally,
check fire endurance of the girder,
when fire duration is much longer
than 2 hours. Coefficient “n” and
yielding stress F_are the same (see
example 2), therefore the maximum
catenary’s force T=15(14) =210k.
<566k. - N.G. (Progressive collapse
requirement is not satisfied in this
case).

Example 4

Data: Simply supported steel beam
W24x55, Fy:50ksi, S=114in?, (original
design), restrained at both ends,
span L=40’, uniformly distributed
load w=1.0 k/ft. T =600°C. Case
“2", Fire Rating: 1 hour. Natural
frequency ®=16.2 rad. /sec. t =.388
sec. e=AT, =.0039 A =187".The
beam will buckle downwards and the
deformed length is (using non-linear
deformations) L. =481.87" with max.
Rise f= 18.6". The horizontal reaction
(catenary’s action): H:M/L\/E
or H=56.6k. Additional moment:
AM = Hf =87.73"* Dynamic
coefficient (Case “2"): Kd=1.12
(conservative -see Table 6, Fast

Fire), therefore: H, =634k &AM, =98.3%
. Moment and shear from w=1.0k/
ft:  M=200"% & V=20 Total
moment and shear: M=298.3 &
V =+/20° +63.4* =66.5"- Total
dynamic coefficient: K, =1.49 and
K,,=3.32>2. Conclusion: connections
design is critical!

Per AISC Code 50% reduction in L.L. is
allowed in load combinations. Assume:
DL.=0.5k/ft & L.L.=0.5k/ft, therefore
the reduction coefficient is: r=0.75 and
Total moment and shear: M=223.7" &
V =/207 (0.75)? + ((0.75)63.4)* =50".

From Table 5 for 1 hour fire rating:
effective time of real life fire: t =2.23
hours.

Calculate the yield strength reduction
factor per formula (3.8):

n=E=1+

2.23

+ [ exp(-0.3337)dt=2.57

and the reduced Fy:50/2.57:19.4ksi.
The required section modulus is:
Sveq.=223.7(12)/19.4:138.4in3. Provide
W24x68 ( S=154>138.4 O.K.).

Now, let's check the catenary’s
action. Per formula (3.9): n=4.
The reduced Fy:50/4:12.5ksi and
the required cross-section area
is: A,,=47.55/12.5=3.8<<20.1-
provided. (Progressive collapse
requirement is satisfied in this

case).
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Example 5
Data:SimplysupportedgirderW36x160,
F =50ksi.,restrained at both ends, span
L=20', concentrated force at mid-
span P=200k.(P, =100k. & P  =50k.
- reduced per AISC Code) T _=600°C.
Case “2". ", Fire Rating: 1 hour, Natural
frequency o=44rad./sec.&t,=.143sec.
L,=240.936" with max. rise f=9.29".
H=424.5%,  Additional ~moment:
AM = Hf =3285"%.  Dynamic
coefficient (Case “2” -Fast Fire):
K,=1.0, therefore: H =424.5k. &
AM, = 328.5"*. Original moment
and shear: M=1000"*% & V=100k.
Total reduced moment and shear:
M=1,078.5"% & V=431k. Similar to
Example 4 we have now from Table
5 for 1 hour fire rating: effective time
of real life fire: t =2.23 hours and from
formula (3.8) n=2.57. The reduced
Fy:50/2.57=19.4ksi. The required
section modulus is: S(eq.:1,078.5(12)/19
4=667.1in%. Provide W36x194 (A=57.0;
S$S=664=667.0 O.K.).

Now, let's check the catenary’s
action. Per formula (3.9): n=4. The
reduced Fy:50/4=12.5ksi and the
required cross-section area is:
Areq=424‘5/12.5=33.96<57.1—pr0vided.
(Progressive collapse requirement is
satisfied in this case).

Example 6

Steel Floor Truss (Long span bar joist):
L=40"; Height h=3"-0"; Panel length
a=5-0"; Dead Load-1.0k/ft (D.L.=0.5k/
ft & L.L.=0.5k/ft); T =600°C. (all
members) Case “2".

1. T =600°C (static load): End
panel (bottom chord) N,=-90.63k. ;
Deflection at mid-span:A, =2"; w=14.0
rad/sec.=2.23 Hz.

2. P=1k. (At mid-span): deflection
8, =1176".

3. Dynamic coefficient (Case “2”, Table
6): K,=1.12 (conservatively).

4. Dynamic interior force (End panel):
N,= - (90.63) (1.12) (2)/1.176=172.6k.
(Original design without temperature
effect: N *"=-12.0k.)

5.Totalforce:N,  =-(90.63+172.6+12.0)
=-275.3k.

Conclusion: End panel is failing.

Example 7

Steel Frame: L=20; H=10; P=200k.
T =600°C. Case “2". Beam: W36x160;
Col. W14x99

The girder from Example #5 is
supported now by two columns,
therefore it is partially restrained at
both ends (due to bending of columns).
The simple computer analysis provides
the following results:

1. From force P=200k. Moment at mid-
span M=875.68"%; deflection at the
same point:§,, =.024"; w=36.6 rad/
sec.=5.83 Hz.

2. Dynamic coefficient (Case “2", Table
6):K,=1.0

3. From temperature T=600°C (beam
only): M=540.6'* and deflection
A, =.014" (downwards).

4. Dynamic moment from unit
displacement (K,=1.9): M=
(1.0)656.8(.014)/ (.024) =383.1k.

5. Total moment (with 50%L.L.
reduced): M, ,=656.8+540.6+383.1=1,
306.8%.

6. Total effect from fire (temperature):
K=1306.8/875.68=1.5

Similar calculations are provided for
the negative moment at the face of
column:

1. From force P=200k. M:*=124.32"
2.From temperature load (the same):
M=540.6'k.

3. Dynamic moment: M=
(1.0)124.32(.014)/ (.024) =72.52'k. 4.
Total moment: M, =124.32+540.6+7
2.52=737.44' 5.Dynamic coefficient
K,=5.93

Conclusion: The dynamic coefficient
is a function of coordinate and the
temperature-time curve.

RESULTS

Six fire growth scenarios have
been established for defining the
structural fire load: slow, medium,
fast, very fast, impact constant
temperature (steady growth fire
stage in combination with seismic
design load, for example), impact
temperature case with additional
small (1%) harmonic changes (steady
growth fire stage ).Fire Growth
Constant (a) (NFPA 92B) for each
fire growth case (except impact
load cases) has been compared
with the calculated in this study
corresponding parameters (a). The
computations have shown good
correlations in each case.

For each fire growth case the
analytical approximate solution has
been obtained: each curve has four
parts describing the temperature
history (early development, flash-
over point, full development and
decay). In addition the dimensionless
“uncertain” parameters have been
obtained using mathematical
Optimal Control Method.

For each fire growth case (medium,
fast and very fast) the flash-over point
has been established.

Since the maximum temperature (in
each fire growth case) is a function
of the “opening factor” K, the
corresponding formulas Tmax (K),
graphs and tables are provided.

By using the Time Equivalence
Method and the mathematical
Optimal Control Method the
temperature-time curves have
been adjusted (the end point of the
time interval has been obtained)
for further structural engineering
analysis.

The structural fire design loads have
static and dynamic components.
Dynamic effect of structural fire
load has been investigated. Every
structural system (beams, frames,
trusses and buildings as a whole)
were substituted with an ODOF
(one degree of freedom) system,
therefore  were represented
by natural frequency “w”. The
corresponding formulas, graphs
and tables are provided. It has
been established, that the most
significant dynamic effect the
structural fire load (very fast and
fast cases) has on flexible structures
(ASCE 7-05): very tall buildings
with many vertical and horizontal

irregularities as well as a long span,
light floor trusses. It has been
also underlined that the dynamic
coefficient can be greater than 2
for computing the interior forces
(axial forces, shears and bending
moments).

High maximum temperature effect
on stiffness of structural elements
and systems has been investigated
by employing the General Creep
Theory. The formulas for the long
term stiffness are presented as well
as the requirements for progressive
collapse arrest.

Examples of defining the structural
fire load and the following up
structural design hand calculations
(step-by-step  procedure) are
provided.

CONCLUSIONS

1. Simple approximate analytical
solutions of structural fire load have
been developed for slow, medium,
fast, very fast and impact fire con-
ditions.

2. The flash-over points are estab-
lished for medium and fast fire con-
ditions.

3. The structural fire design loads
have static and dynamic compo-
nents in structural systems analy-
sis.

4. All analytical solutions are
obtained using the dimensionless
functions and parameters; there-
fore it can be applied to any real life
sizes of fire compartments.

5. Dynamic effect on structural sys-
tems is very important in case of
“very fast” and “fast” growth fire
rates.

6. Dynamic coefficient from the
temperature load application could
be more than 2, if the system is a
statically indeterminate, and it is
a function of coordinates, relative
stiffness and the temperature-time
curve.

7. This study is limited to one-de-
gree-of-freedom (ODOF) system,
since the main goal was to analyze
the specificity of structural fire load.
(For example, static and dynamic
components of deformation from
temperature load application).

8. General creep theory has been
used to investigate the stiffness
reduction due to high temperature
effect on steel and reinforced con-
crete structural elements and sys-
tems.
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[loanncka Ha XKypHa
«BblcoTHble 3aaHuga» / Tall buildings
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Y Bac ecTb BO3MOXXHOCTb (8 7.4. HAC)
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Tall buildings.

Insa 3TOro HYXHO:

1. [epeuncnutb cymmy
Mo KBMTAHLUMWN HA HaLL
pacyeTHbIN CYeT.

2. 3anosIHNTbL NOANNUCHOWN

KYMOH

3. OTnpaBuTb KYNnoH 1 KOMuto
KBUTaHLKUK 06 onnarte

Ha Haw agpec:

105005, r. Mockaa,

Hab. Akagemuka Tynonesa,
n. 15, kopn. 28

000 «CKAWNANH MEQWNA»
Pepakuunsa >xypHana

W3BELWEHVE

«BblCcoTHbIE 3aaHusa»/Tall buildings

W3BELWEHUVE

(xema pacnpocTpaHeHus

YypHan pacnpocTpaHseTca cpeau pyKosoauTenei
POCCHIACKOr0 1 CTONIMYHOrO CTPOUTENBHOIO
KOMMJeKca, BefyWmx CneymanicroB
MHBECTULWOHHDIX, ieBEIONEPCKUX, MPOEKTHbIX

U cTpouTenbHbIX KoMnaHuit MockBebl U Poccuu,

Ha BCeX MepONpUATUAX, NOCBSALLEHHbIX BONPOCaM
CTPOMTENbCTBA, NPOEKTUPOBAHUSA U YNIpaBAeHUA
BbICOTHbIMU 3AaHNAMM (CEMUHAPbI, Kpyrible
CTONbI, BbICTaBKM, KOH(hepeHUum n 1.4.).

MoanucaTbca Ha U3paHUe MOXKHO
BOCMOJIb30BABIUNCb NOANUCHBIM KYMOHOM B
XypHane, 1160 Yepes NOANUCHbIE areHTCTBa.

MoanucHon unaekc: 36834 B Katanore

arentcrBa «POCMEYATb» .

¥utenn Mocksbl n KpacHoaapa moryt otopmuthb
nopnucky B MK « AHTEP-MOYTA»

Ha caite www.interpochta.ru

vnu no TeneoHy 500-00-60

Kaccup

000 «CkannanH Megma»

nonydartens nnarexa

40702810801000860107

AKb «POCEBPOBAHK» (OAQ MockBa
HaumeHoBaHWe Ganka

PacuyeTHbi cyeT

WHaekc 105005 Appec: r. Mockea, HabepexHas Akafgemuka Tynonesa, a. 15, kopn. 28
00O «CkaiinaiH meana» ana pepakuum xypHana «BbicoTHble 3aaHus»/Tall buildings.

Koppecnonaenrerni cver ke 30101810800000000777 xnn 770901001
naenrugucaunonwn N 7709698620 sk 04458

Gamunua, W, 0., aApec NNaTensMKa

HasHaveHue nnatexa

Moanwcka Ha XypHan
«BbIcOTHbIe 3aaHus» /Tall buildings. Ha HoMepoB
Cymma

Moanuck nnatenbuwmka

000 «CkannanH Megva»

nonydartens nnarexa

40702810801000860107

PacueTHbli cueT

HaumeHoBaHWe GaHKa

WHaeke 105005 Appec: r. MockBa, HabepexHasa Akapemuka Tynonesa, a. 15, kopn. 28
00O «Ckaiinaith Megua» Ans pefakuum xypHana «BbicoTHble 3ganus»/Tall buildings.

koppecnonaenrerni cuer v _30101810800000000777 «nn 770901001
uenrnpukaunonwn N /709698620 suk

HasHayeHue nnatexa

Moanucka Ha >XypHan
«BbicoTHble 3aaHus» /Tall buildings. Ha HoMepoB
Cymma
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