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HdonroxpaHHbIN pekopa

B AaHBape 3TOroO rofja npoltuna Kpa-
COYHaA LepeMoHUA OTKpbITUA 828-
meTpoBoro Hebockpeba Burj Dubai,
nepevmeHoBaHHoro B Burj Khalifa.
[Nly6anckaa 6alHA NpoeKTMpoBa-
nacb Kak «ropof B ropofie» — ¢ cob-
CTBEHHbIMU ra3oHamu, GynbBapamu
1 napkamu. Mpoekt 6topo Skidmore,
Owings and Merrill (SOM) n apxu-
TekTopa dppuaHa Cmuta passuBsa-
eT Tunonoruio GawWHN C Hecywum
dacagom — «3paHnA-TPY6bI», paspa-
60TaHHy0 B 1960-X rofax UHXeHe-
pom SOM Qaznypom XaHom (Fazlur
Khan). bawHsa npepctasnseT cobon
Kene3obeTOHHYI0 KOHCTPYKLUIO 13
rNMaBHON «Tpy6bl», YKpPenneHHoN
«Tpybamu»-KoHTpdpopcamu.

OCHOBHble HOBaLUWM MpOEeKTa —
B feTandAx, Hanpumep npounax
OKOHHbIX mepenneTos. [eno B Tom,
YTO OfIHOW W3 FMaBHbIX 3ajay apxu-
TEKTOPOB cTana 6opbba C BeTpamu,

0COGEHHO CUNbHBIMY B 30HE BEpX-
HUX 3Taxel OGalHW, yxopswen B
obnaka. akTypa dacaga genctsyert
B BO3AYLWHON cpefie NoA06HO Wwepo-
XOBaTOCTAM KOXW aKyJibl, N03BONA0-
LM NPeoAoneBaTb CONPOTUBEHNE
BOJbl NPV GbICTPOM [BUXKEHUN.
CneuwnanbHo ans Burj Khalifa 6bina
paspaboTaHa 1 ocobas Mapka 6eTo-
Ha, KOTOPbIN BblAePKNBAET TeMMepa-
Typy fo +50°C. 3anmBanu ero Tonbko
Houblo, A06aBNAA B pacTBOp NeA.

Burj Khalifa — knioueBoi anemeHT
HOBOro fenoBoro LeHTpa [ly6as.
Ha 37 HMXHUX 3Taxax pa3mecTun-
cA oTenb, a 3Taxu ¢ 45-ro no 108-n
3TaX 3aHmmatoT 700 pPOCKOLHbIX
KBapTup. bonbwmnHcTBO NNowaaen
3TOoro 160-3TakHoro Hebockpeba
oTBefieHo noa oduckl. Ha 123-m u
124-m 3Ta)kax HaxomATCA BeCTU-
6lonb 1M cmMoOTpoBad mMioLlajKa.
BalwHA Haj OCHOBHbIM 3JaHViem
NOMUMO AeKOopaTWBHOW BbINoON-

HAET elle U KOMMYHMWKaLMOHHYI0
dyHKLUMIO.

B 3paHum yctaHoBneHo 65 AByx-
3Ta)KHbIX MOABEMHUKOB CTOUMO-
cTbto 36 MnH goni. C nepBoro staxa
Ha mocnefHU NOAHVMMAeTCA TOMb-
KO Cnyeb6HbI NnudT, a Xunbuam un
nocetuTenaMm Hebockpeba npuaet-
CA nepemeLLaTbCs Mexay 3Takamu
c nepecapkamu. JludTbl, yctaHoB-
NeHHble B Hebockpebe, cnocobHbl
pa3BuBaTb CKOPOCTb A0 18 m/c.

BepTMKaﬂbeMEFOpM3OHTbI

HecmoTpa Ha Bce TpyAHOCTM, KOTOpble nepexuBaeT
MUpOBasA 3KOHOMUKa, B JToHAOHe NpopomKaeTca CTpou-
TENbCTBO 72-3TaxkHoro Hebockpeba Shard («Ockonok») no
npoekTty Renzo Piano. 310 3aaHne fOMKHO CTaTb CamMbiM
BblcOKVM B EBpone (306 m). Mo nHdopmaumm KomnaHmum-
3acTponwyuKa Sellar, gata okoHUYaHWA pPaboT No-NpexxHemy
14 maa 2012 ropga. Hukakux 3agep»kek, TOYHO B CPOK.
YTob6bl cornacHo mnaHy NoABecTU 3faHne MOA Kpbiwy B
KoHUe 2010 ropa, reHnogpaguunK, KomnaHua Mace, ocy-
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LLeCTBNAET MOHTaXK METa/NTIOKOHCTPYKLWN LIeHTPanbHOro
Anpa, BO3BOAA bonee Tpex dTaxeln 3a ABe Hegenw. Ha 72
JTakax Hebockpeba pacnonoxarca opuchbl, KBapTMPbI,
roCTUHNLA, CNa-canoH, TOProsble NoLWaAmn U pectopaHbl;
B BEPXHEN YacTV 34aHNA OTKPOETCA ranepes.

Shard BxoguT B Komnnekc London Bridge Quarter, nony-
UMBLLIMI CBOE Ha3BaHVe OT PacroOKEHHOro Noban3oCTr
JloHpoHcKoro mocTa. 3To KpynHenwnii rpagocTpouTenb-
HbI MPoeKT B JTOHOHe CO BpeMEH BOIHbI, OH BK/IOYaeT B
ceba npunexalllyto 3aCTPOIiKY, HOBbI aBTOBOK3al, Xeses-
HopopOXHYlo nnatdopmy u nyTenposog Thameslink. B
pe3ynbTaTe ropog nonyumt 90 000 KB. M NosesHow no-
waau. PacnonoxeHHbin pagom New London Bridge House
[oCTUrHeT BbicoTbl B 180 M. Komnnekc ctonmocTtbio 400
MJTH GyHTOB BMecTUT 55 800 KB. M 0H1COB 1 MarasmHoB.

MapannenbHo co CTPOWUTENbCTBOM OPUCHOrO 3AaHWA
6yneT PeKOHCTPYMPOBaH PaCMONOXKEHHbIN Hernoaaneky
nepecafouHbln y3en. Ero nepekpbiTie YacTnyHO 3acTe-
KJIAAT, @ aBTOOYCHasA CTaHLMA Ha 13 MaLwmH byaeT 3ameHeHa
6onblueit — Ha 21.

Cam New London Bridge House 6yaeT nepekpbIT HakJIOH-
HOI KpbILWEN C CUCTEMON CONHEYHbIX BaTapei nnowaabio
33 000 KB. M, KOTOpaa fo/mkHa obecneuntb 6onee 50%
NOTPEBHOCTY NOCTPOWIKN B SNEKTPOSHEPr K.

Renzo Piano Building Workshop
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BocTtouHbin konoput ot KPF

CrpoutenbcteoHooro CityCenter
B Jlac-Berace BegyT komnaHun MGM
Mirage nInfinity World Development
Corp. (dpunuan Dubai World). OguH
n3 obbektoB — Mandarin Oriental
Hotel - Bo3BepeH no npoekTty Kohn
Pedersen Fox Associates (KPF). B
OCHOBaHMM 3[aHUA Pa3MecTUINCh
MarasuviHbl, TaHUEBaNbHbIA 3an U

pasfimyHble CNyXObl, @ Haj HUMK
NoAHANacb MOHYMeHTasibHas rpo-
Maga otena Ha 392 Homepa 1 TCXK Ha
225 kBapTup. 3pecb Bce ByKkBanbHO
NPOMNUTAHO POCKOLWbIO, XapaKTep-
HOW ANA oTenei Takoro Knacca.

Hap noguymowm, pelieHHOM B
LVHKe, TUTaHe, rPaHnNTe N N3BECTHA-
Ke, NnogHvmaeTtcs GalwHs, B opopm-
JIEHWN KOTOPOWN MPOCEXMBAOTCA
TPaAVLNOHHbIE KWTACKME MOTUBBI.
BepTukanbHble NnaHenu 13 anloMUHUA
1 CTeKNa CTbIKYIOTCA C ra3ypoBaHHbI-
MW FOPV30OHTANbHBIMU MOBEPXHOCTS-
MW, YTO NPUAAET CTPOEHUIO OPUrK-
HanbHbIl BMA. B cKopocTHble nndTbl
MOX>XHO BOWTU NPAMO OKOJIO YNbTpa-
COBpeMeHHOro 6acceiiHa Ha LIecToM
1 13 Cra-casioHa Ha ceibMOM STaxax,
1 OHV NMOAHMUMYT MacCaKNPOB B MOA-
HebecHyl0 FrOCTUHYI0 Ha 23-M ypoB-
He, OTKyfa OTKPbIBalOTCA LUMKapHble
naHopamHble Buabl Jlac-Beraca.

[ocTonHCTBa 3TON NATM3BE3[0U-
HOW FOCTMHULbI HE MCYepnbIBaOTCA
APXMTEKTYPON 1 POCKOLWbID MHTE-
pbepoB. Komnnekc Takxe 3ame-
yaTeneH cBoel ¢YHKUMOHANbHO-

CTblO M 3KOJIOTMYHOCTbIO, KOTOopas
Nno3BoONsSieT MPOEKTY MpeTeHAOoBaTb
Ha 3onoton cepTudukat LEED.
Bbicokonpown3sBoamTenbHan sHepre-
TUYecKasa yCTaHOBKa pellaeT rnaB-
Hyl0 npobnemy, Bbi3BaHHYK 0OCO-
6EHHOCTAMY MECTHOIO MYCTbIHHOTO
KnnmaTa, 6e3 Bpefa Ans OKpyato-
wewn cpepbl. OpXMH KoH, npeacena-
Tenb coBeTa gupektopos KPF, noAc-

YeCKOW TOUKM 3PEHUs], HO U IKOMO-
FMYHbIX 38aHWIA. YUnTbIBaA CypOBbI
KNMMaT, OQHOWM 13 OCHOBHbIX 3ajay
npu npoektTuposaHuu Mandarin
Oriental Las Vegas 6bino goctuxe-
Hvie Hanbonbluel SHeprosdpdeKTrB-
HOCTV 1 [JONrOBEYHOCTU COOpYXe-
HUA. A CTONb KayecTBEeHHas Tenno-
3aWmTa QacagHbix cucTem cTana
BO3MOXHa 6narofapsa NpUMeHeHio

3KOMOTMYHbIX CTpOiMaTeEPManoB U
YCTPOWCTB yNpaBNeHUs eCcTecTBeH-
HbIM OCBELLEHNEMY.

Kohn Pedersen Fox Associates

HUM: «ITOT NPOEKT CTan NpeKkpacHomn
BO3MOXHOCTbIO MPOAEMOHCTPUPO-
BaTb MmacTepctBo KPF npu co3paHunn
He TO/IbKO HeMOBTOPUMBIX C 3CTeTU-
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.../ nonymecay ot BuHbonu

Ewle ognH o6bekT CityCenter Jlac-Beraca - roctvHuua Vdara Hotel and Spa
Ha 1495 HOMepOB OTKpblla CBOM ABepw Ans noctosnbues. Mo ¢opme 310
57-3TaxHoe 3faHue, obLlas nnowaab KOTOporo coctasnAeT 144 TbiC. KB. M,
HanomwuHaeT nonymecsu,. ballHA cCOCTOUT 13 TPeX KOHTPACTHbIX MO LiBETY BOrHY-
TbIX CErMEHTOB Pa3fIYHON BbICOTbI. [poeKT co3paH RV Architecture LLC nog
natpoHakem Rafael Vinoly FAIA. CoBpemeHHbI BHELUHWIA BU, 3AaHUI0 NPpUAaeT
YepeaoBaHMe MOACOB OCTEKEHUA U3 3ePKarbHOrO U HEMPO3PayHOro CBETO-
paccemnBatoLLero MaToBOro CTeKa, cosaatoLiee 3dpdekT mepuaHua dacafos.

NHTepbepbl OTenA TakXe OTANYAOTCA OPUrMHANbHOCTbIO. MoMUMO Co6-
CTBeHHO 1495 HomepoB ropfocTbio Vdara cTanu AByx3TaxHasa ranepes
6acceliHa, SKCKMIO3UBHBIV NBHON 6ap, 03[0POBUTENbBHbIN LIEHTP U CanoH
KpacoTbl Ha ABYX YPOBHsAX, 6acCeiiH Ha Kpbllle, roCTUHasA, KOHbepeHU-LeHTp
C KOMHaTamu Ans CoBellaHni, TaHUeBabHbIN 3an Ha 360 KB. M, 3aN 3acefa-
HWIA N POCKOLLHBIA BECTUOGIOMNb AN moceTuTenen.

Peanusauma npoekta pgonroe Bpemsa 6blia MOA COMHEHWEM, NO3TOMY
OTKPbITVE OTENA CTaNI0 PAfOCTHBIM COObITUEM AJNIA €r0 YYacTHUKOB. Nocne
TOro Kak komnaHua MGM o6bsABuna 06 yobiTKax B TpU YeTBEPTV MUMIU-
apAa [onnapoB, NOLWAW CIYXWN O CHUXEHUU LeH Ha YCNYr roCTUHMLbI Npn
COXpPaHEeHUV BbICOKMX apeHAHbIX CTaBOK AN BCEX OOBEKTOB KOMMJIEKCa
CityCenter. OgHako B 2009 rogy BoCeMb TpaHCHaLUMOHaNbHbIX 6aHKOB,
snoxuslux 1,8 mnpa gonn. B CityCenter, npakTnyeckun cnacim 3acTpomnky
oT 6aHKpoTcTBa. MpoeKT Vdara Toxe ncnbiTan Hemarnble TPYAHOCTH 1 Npe-
Tepnen HeKOTopble KOHCTPYKTUBHbIE M3MeHeHMA. K cyacTblo, He cTonb paau-
KanbHble, KaK yMeHbLUEeHUe NoYTu BABoe BbicoTbl Harmon Hotel ot HopmaHa
DocTtepa n3-3a oWNOKN CTpouTene.

Kpome Toro, ana CityCenter [13H131b JInbecKnH cnpoeKkTMpoBan pa3sre-
KaTenbHbIi KBapTan Crystals, XenbmyT flH — xunble 6awHn-6nm3HeLbl Veer
Towers, KPF — roctrHuuy ¢ KoHgomuumymom Mandarin Oriental Las Vegas, Hy
a ctyaus Pelli Clarke Pelli 3aHmanacb nrposbim kommnnekcom ARIA.

Rafael Vinoly Architects PC
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B3netr Hap oCcHOBaHMeMmM

Camoe BbICOKOE 3jaHMe B PEKOHCTPYMPYEMOW MPOM3OHE FOHKOHICKOro
octpoBa HK Island - 308-meTpoBbiii Hebockpeb One Island East (OIE). 31o
3aaHue obLwel niowaabto 141 TbiC. KB. M CTano ceibMbIM B [OHKOHTe, Mpeoao-
neslwum 300-MeTPOBbIN py6Gex.

Bnaropaps KOHCTPYKLUW NepBbIX 3TaXKei CO3f[aeTca BrieyatneHve, 6yaTo
6allHA MapuT HaZ OCHOBaHWEM, pa3pexas NneperpyKeHHyl pasfinyHbIMn
06beKTaMu ropofcKyio cpegy.

C ocTanbHbIMX NOCTPOMKAMM KOMMEKca 3jaHne CoefJHEHO CUCTeMON
TWaTebHO NPOAYMAaHHbIX MeLeX0oAHbIX NepexofoB, BeAyLMX N Ha CTaHLMIo
nerkoro meTpo. Hapapy ¢ pekynbtusaumen 5500 KB. M caga K BocToKy ot OIE
npoBefAeHO 611aroycTpoCTBO BCEN NpuieraioLLel TeppuUTopun.

Qopmoobpasyiolieii OCHOBOW 3[aHUS CNYXXUT LieHTpanbHOe sAApo C
YeTbipbMsl 3aKpYrNeHHbIMM yriamu. bawHa pacnonoxeHa Ha yyacTke pom-
60M, B pe3ynbTaTe Yero obecrneymBaeTca Hannyuyllas CBA3b ee C COCefHUMMN
3A4aHMAMK. Yribl, HanpaB/ieHHble Ha CeBEep W 10T, CXOAATCA Ha BEPXHMUX 3Ta-
Xax, OTKyAa OTKPbIBAIOTCA BUAbl Ha OyXTy, a Te, UTO obpaLleHbl Ha BOCTOK
1 3anag, CXOAATCA K OCHOBaHMI0. KpoMKM yeTbipex $pacafioB BblAaOTCA 13
MaccyrBa, YTo NPUAAET 3AaHUNI0 0CObYIo nerkocTb. OcBeTUTENbHbBIE NPUGOPDI,
BMOHTVPOBAHHbIE MO KpasM, co3aaloT 3GdeKT napeHns H6aliHn Hag 3emnen.
BepTukanbHble pebpa npoxogAt no dacagy 3uraaramu, No3TOMy NOBeEpPX-
HOCTb 3[aHNA BbIMMAAUT 0COb6eHHO PpakTypHO. HoBelwana dacagHasa cucte-
Ma, MPMMeHeHHasA B rMaBHOM BecTub6iofe, MO3BONWMA AOCTNYb HanbonbLuein
NMPO3PaYHOCTM KaK U3HYTPW, Tak U CHapy»>Wn, HECMOTPA Ha BbICOTY Mome-
weHunA. Mexay NoToNKOM 1 BEPXHUM YPOBHeM ¢olie NpoxoamnT oTaenbHas
ranepes. B npoTMBOMNONOXHOCTb XONOAHbBIM CTEK/SHHBIM CTEHAM 0O bEMHbIN
LEepPeBAHHBbIN MOTONOK CO3[4aeT OlyleHNne TennoTbl U FOCTeNnpPUUMCTBA.
Mnowagb ctaHaapTHOro odurcHoro ataxa — 2300 k.. m. Mpu BbicoTe nepe-
KpbITUin 4,025 M yaanocb JO6UTbCA BbICOTbI NOTONKOB 2,925 M. OcTekneHne
BO BCIO CTeHy obecneumnBaeTt 6ecnpenAaTCTBEHHOE NPOHUKHOBEHMWE COMHEY-
HOrO CBeTa 1 OTKPbIBAeT NoTpAcatoLyme Buabl.

Wong & Ouyang (HK) Ltd.

ban B laBaHe

[poeKT HOBOro KOMMEpPYECKOro KOoMmmjeKkca paspabotaH ana KyObl.
3TO CTano BO3MOXHbIM bGnarogapa coTpygHuuyecTBy KomnaHum WTC
Accessory International LTDA Brazil n ctyaun Aflalo & Gasperini Arquitetos.
ApXuTeKTOpbl XOTenu co3fgaTtb ANA KyOMHCKOWM CTOnuULbl focTonpumMeya-
TeNbHOCTb MUPOBOrO MaclTaba, KoTopas nofuyepkHyna 6bl NCTOPMUECKOE,
Hayu4Hoe 1 KynbTypHoe 3HaueHne OcTpoBa cBO6OADI.

MpennonaraeTcs, UTo CPeAHAA BbICOTA 3aCTPONKU C HEGONbLIONW NpKCTa-
Hblo ANA AXT 6ygeT coctaBnATb 180 M. OHa pa3mMecTnTCA Ha MPAMOYTrOfIbHOM
0OCTpOBKe NMobnn30cTn oT naAxa roctuHmubl Havana Club. CunyaT cnosHo
NoAHUMAIOLENCA U3 MOPCKMX FTYOUH GallHM C HAKMOHHON 3aKpyrieHHON
NMOBEPXHOCTbIO OCOOEeHHO BrevaTnAowe OyfeT BbIMAAETb CO CTOPOHDI
mops. Npwu 3Tom 3aaHne 3PpPeKTHO CMOTPUTCA 1 13 NOOOI TOUKM ropoaa.

B 6aluHe pa3mecTATCA TOProBblii NaccaX, KOHIPecc-LEeHTP, OPUChI YaCTHbIX
drpM, anapTameHTbl U FOCTUHMLA NPUMeEPHO Ha 800 HomepoB. Ha Kpbiwe
MO>XHO OTAOXHYTb, NOECTb, HACNAaANTLCA BUAAMM CO CMOTPOBOW MoLafKK,
a ana xenatwowmx 6yaeT opraHn3oBaHa NporyJska Ha sepToneTe. Y oCHOBaHWA
6aliHM YCTPOAT AXT-KNYO 1 NpOrynoyHyto 30Hy. K camomy 3paHuio BegyT
nelexoAHbI 6ynbBap 1 pacnonoXeHHas Ha BbicoTe 20 M Hag ypOBHEM Mops
aBTOMOGW/bHaA Tpacca, MO KOTOPOW MOXHO J06paTbCA HeMOCPeACTBEHHO
no katepa. Cyaa 6onbluero pasmepa NoCTaBAT Ha peiife noogasb OT MapuHbl
(cneymanbHO 060PyAOBAaHHON CTOAHKM ANA AXT).

Ocoboe BHMMaHWe yfeneHO MelwexoAHOMy nepexofy, CBA3blBalollemy
3aaHune, rocTrHuuy Havana Club n sxT-kny6: Bonb Bcero Komnniekca npoTs-
HeTcA TeHNCTbIN Nupc. O6Las Niowaab yyacTka nogj 3acTponKy cocTaBnaeT
200 ThIC. KB. M.

Aflalo & Gasperini Arquitetos

10 Bblcnr!!h'/ﬁ deBpanb/mapT
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«Kpbinba cokona» Hag A6y-[labun

Ha Bxope B 6yxTy ana axt Najmat Marina octpoBa Anb-Pum Ha yuyacTke
nnowagabto 23 757 KB. M nNnaHmpyeTca Bo3BecTn komnnekc Wings, KoTopblii,
HECOMHEHHO, CTaHeT elle OAHWM OPUEHTUPOM B NaHopame A6y-[abu.
Crpoiinnolaka B $opme HECKONbKO U30rHYTOrO MPAMOYTOfibHIKa MMeeT
npu6nnsmtenbHo 200 M B AnuHy 1 110 m B wnpuHy. OgHa u3 b6aweH 6yget
XKUNow, fpyras — OpUCHOWA.

O6e 6alHN CUMBONM3NPYIOT KPbISibA COKOJa, KOTOPbIE, CBEPKas B BbILLN-
He, MOBTOPSAIOT oyepTaHua 6yxTbl. MpoekT 300-MeTPOBbIX MapHbIX GalleH,
BbinonHeHHbI KEO, co3pacT noTtpacatowme Buabl Ha Aby-[abu n MNepcnackuin
3anuB. [paHfnO3Hble ABYXYPOBHEBbIe anapTaMeHTbl U POCKOLLHbIE NeHTXay-
Cbl Ha BEPXHUX 3Ta)Kax HaBePHsAKa CTaHy T CaMblM AOPOTVIM XWJIbeM aMUpaTa.
A NOCKO/bKY TpaHCHaLMOHalbHble Koprnopauunm NpofosixKaloT ycnelwHo
BECTU cBOM 6usHec B ctonmue OA3, odpricHan 6allHA TakxKe He ocTaHeTcA 6e3
BHVIMaHUA UHBECTOPOB.

B doiie Ha Bxoae nnowaabto 6000 KB. M, a TakXKe B Nepexofax Mexay 3aa-
HMAMW Pa3MeCTUTCA MHOXKeCTBO TOProBbIX Touek. lMognym oTaenatoT rnyxu-
MW 1 CeTYaTbIMN CTaslbHbIMW NIAaCTUHAMW B COYETaHUN C MOACBEYEHHbIMMN
CTEKNAHHBIMM NaHenAMW. ATpUym BecTubona GyAeT 3aK/oUeH B CTEKNAH-
HYl0 060JIOUKY, OCHALLEHHYI0 KepaMUYecKMMK YCTPOMNCTBaMV 3aTeHeHUs
[NA COKPaLLEHNA TENIONPUTOKa BHYTPb 3aHNA AHEM.

KEO International Consultants

Ceyn bCKaA gocTtonpmumeyartesibHOCTb

Mo6eautenem MNPeCcTUXHOro 3BaHMe «KoMbi6enn WHHOBALMOH-

KoHKypca WAN-2009 B HOMUHaLmun
«Kommepueckas HefBMXUMOCTb»
B KaTeropuuy HepeannsoBaHHbIX
NpPoOeKTOB MNpu3HaH HebocKkpeb
Gensler's Naru Tower, KoTopbiii
npepnonaraetcs Bo3sectu B Ceyne.
bawHAa Naru cTaHeT cumBOnNOM
npespaweHna Ceyna B MUpoOBOW
ueHTp. MpuunHon Tomy 1 6oratas
NCTOpUA, N pagyXHble NnepcnexkTn-
Bbl Pa3BUTMA KOPENCKON CTONNLLbI,
npeTeHAayolen Ha NpecTuKHoe

HbIX TEXHONOMNM».

Naru, Bocnpoun3soas o6pas napy-
Ca KOpewCcKoW [XKOHKM, CBUAETENb-
CTBYeT O GONbLIOM 3HAYEHUN PEKU
XaHb gna ropopa. Takaa ¢dopma
JoCTMraeTca 3a cyeT yBeNMYeHuA
pa3sMepoB TEXHUYECKUX STaxen u
«pacTArnBaHus» dacajHoro crek-
Na, CNOBHO 3TO HaCTOAWMIA napyc.
B o6pasyowmxca Takum obpa-
30M aTpuymax Mexpay BHeLWHen u
BHYTpPeHHell 0605104KON 3faHuA

12 Bblcnr!!h'/ﬁ deBpanb/mapT

MOXHO OyAeT pa3mecTuTb BepTu-
KanbHble cajpl.
CrpaTternyeckaa 3apgaya Naru
Tower - poOCTUXKeHMe napuTeTa
MeXay AMHaMU3MOM BepTUKaIbHOM
SK3NCTEHUMN U rapaHTUPOBaHHOMN
bYHKUMOHANBHOCTBIO U peHTabenb-
HOCTbIO MPAMONUHENHbIX MNaHOB
STaxen. bawHa cTpouTCca M3 KOH-
CTPYKLMIA, NpeACcTaBAAloLWmnX coboi
BbITAHYTble MPAMOYTONIbHUKM, 4TO
[OCTAaTOYHO NPOCTO W fAelleBo.

MNoBTopAwwWMeca uepes oAMHa-

KOBble MPOMEXYTKU TexHuYyeckue
3TaXkMU pasHOro pasmepa npugatrot
XKeCTKOCTb U YCTOMYMBOCTb KOH-
CTPYKTUBHOW CUCTEMEe 3[aHus,
0o6pa3yAa pacTAHYTyl0O MOAO6HO
napycy, W3OrHyTyl0 MOBEpPXHOCTb
dacaga. O6bembl NMPOMEXKYTOUHBIX
sTaxen Naru Tower gob6asnsawT en
CTPEMUTENIbHOCTH, @ MHOFOAPYCHbIE
NPOCTPaHCTBa aTpUyMa, 3anosiHeH-
Hble BYNHOW pacTUTENbHOCTbIO, 0NN~
LIeTBOPSAIOT COBOW XUHEHHYIO ChY.

Gensler

nexkabpb/aHBapb BbIGUTM
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lLITab-kKBapTMpa
SAUDI ARABIA BANK

B camom ceppue genosoro painoHa 3p-Puaga King
Abdullah Financial District peanu3syloT npoekT HoBoOM
wrab-kBapTupbl Saudi Arabia Bank. Xopowo npogy-

MaHHas, yaobHas nnaHnpoBKa paboyero NpocTpaH-
CTBa B HOBOM rOfIOBHOM oduce byneT cnocobcTBo-
BaTb yCMeLwHo paboTe COTPYAHMKOB H6aHKa.

B ocHoBe npoeKkTta - rnyb6okoe NOHUMaHue
NPUHLMNOB UCNAMCKOW MaTemMaTuKkn n b6epexHoe
OTHOLUEHWE K FreoMeTpuu, Ha KoTopbix 6asupyeT-

CcA TpaguUMOHHAA apxuTekTypa pervoHa. Qopma
3[aHUA MOJyYeHa 3a CYeT BCTPaMBaHUA NOBTOPSAIO-
WMXCA geTanein C UCNonb3oBaHNEM TPAAULMOHHbIX
MYCY/IbMaHCKMX OPHAMEHTOB U MPUHLUMMIOB dpak-
TanbHOWM reomeTpun. MaTematuyeckasa BblBepeH-
HOCTb no3Bonuna obpas3oBaTb B3aMMOCBA3AHHYIO
TKaHb reoMeTpUYecKrX y30poB, NpraaioLLyio 34a-
HUIO ypaBHOBELLIEHHYI0 $OPMY U FaPMOHUYHYI0 OPHAMeHTaLuio.

PaszpabatbiBas cTonb cumBonmyeckme $opmbl, co3gateny Yepnanu BAOX-
HOBEHME B TOM YKC/e 1 B GNivKalem apXUTEKTYPHOM OKPY»>KeHWM, YTOObI
obecneunTb COOTBETCTBME PErMOHaNIbHBIM TPAAULIMAM.

CrpykTypa dpacafjo 6bina chopmMmpoBaHa C NCNonb3oBaHWEM MPUHLIAMNOB
MUMUKPUN, XapaKTepHbIX AN yCTPONCTBa KpblibeB 6abouek, obutaoLmx
B nycTbiHe. OfQHOBPEMEHHO OHM 0becrneuynBaloT 3aTEHeHMe OT COJHUA,
Haunyylwmne BUAbl HA OKPECTHOCTY Y BO3MOMHOCTb YCTAHOBKM COTHEYHbIX
6aTapeii. He6ockpeb BblpacTaeT nocpeamn 0asnca, CBA3bIBAIOLWErO ero ¢
noj3emMHON TOProBoin NHPPacTPyKTypoi. Takum obpa3om He TosbKo byaeTt
pelueHa nNpobnema ¢ 06LWECTBEHHBIMU MECTaM B OKpYre, HO U 06pa3oBaH
ecTeCcTBEeHHbIN 3aWMTHbIN 6apbep, obecneunBaloLLnii NACCMBHOE OXNaXKae-
HUe, YToObl UCKMIOUNTL BPefHOe BO3[ENCTBME HAa KOHCTPYKUMM U nogen
nepenaga temnepatyp mMexxay ynuuein n noMeLeHnAMN.

14 BblchM deBpanb/MmapT

B HacTosiwee Bpems Saudi Arabia Bank pa3sme-

WaeTcA B yeTbipex OTAeNbHbIX 3gaHuaAx. Ans Toro

4yTOObI 6aHK paboTan Kak efMHaA KOMaHAa, pa3pa-

60TaHa onNTMManbHas NaHNPOBKa STaXel 1 TBop-

YeCcKn MepeoCcMbIC/IEHO PELUEHUE LeHTPasibHOro

anpa. OHo 6bIO 3amelleHO BepTMKaNbHbIM BHY-

TPEHHUM ABOPVKOM, KOTOPbIN 1 BU3YyarbHO, U Gbu3m-

Yeckn CBA3bIBaeT BCe 3faHue BoeanHo. OyHKUuMK

LeHTpaNbHOro AApa 3Aecb pasfeneHbl Mexay

[BYMA AfPaMN MeHbLUero pasmepa B BOCTOYHOW ©

3anafiHo YacTAX 3gaHnA. DTN CTPYKTYPbl He TONIbKO

obecneunBarT 3alWUTy OT M3OLITOYHOW TEno0BOW

M COMHEYHOWN Harpysku, HO U 6onee 3pdeKTUBHbDI

C TOUKM 3peHna Hecyleln cnocobHocTu. KoHuesble

Afpa 3aTAMMBAIOT CBEXMUI BO3JYyX HEMOCPeACTBEH-

HO CHapy»MW, YTO NO3BOJNIAET OTKa3aTbCA OT BEPTU-

KaNbHbIX MPUTOUYHBIX KOPOOOB, 3aHNMAOLLMX HEMANO MecTa, KoTopoe npu

JaHHOM YCTPOWCTBe MpeBpaLiaeTcs B MoJsie3Hble 1 NpUrogHble AnsA caayu
BHaeMm nnowagu.

Y106bl CBET He OblT TAKUM OCNENUTENbHbIM, BepX GaliHK NpeacTaBnseT
cobol cBeTOBYl0 BOPOHKY. [lonajas B Hee M MHOFOKpPaTHO OTpakasacCb
OT TefiMoCTaToB, COMIHEYHbIV CBET MPOHMKAeT A0 CamblX rMy6uH GaluHw.
TpexbApycHble 3MHVE Cajibl, PACMONOXEHHbIE Ha AECATU HUXKHUX STaxax,
He Co3[aloT NPenATCTBUI AN NPOHVKHOBEHNA CONHEYHOIO CBETA Ha HUX-
HVe YpOBHU. B camom LieHTpe GallHN pacnonoXnUTCA HaMONHEHHDbIV CBETOM
BHYTPEHHWUI [ABOPWK C OTKPbLITBIM JOCTYNOM. MaKcuManbHO WUCMOSb3ys
BbIrOf bl COSITHEYHOIO OCBELUEHMS, @ TaKXKe B3AIB Ha BOOPYXKeHMe MHOrve Apy-
rme SKOTeXHONOrMK, CO3AaTeNnu NPOeKTa BNpaBe HafeATbCA Ha MNAaTUHOBBIN
cepTudumkar no LEED.

Woods Bagot

deBpanb/MmapT BblcﬂTM
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INTERNATIONA

OVERVIEW TekcT MAPWAHHA MAEBCKASA, doto Carlos Jimenez
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KAPAKAC, BEHECY3JIA

CraHoBfleHNEe N pa3BUTME BbICOTHOrO CTPOUTENb-
cTBa BeHecyanbl, Mo BNonHe 06bACHUMBIM NPUYKHAM,
CBA3aHO MCKNoUNTENbHO ¢ Kapakacom. bonbluMHCTBO
BbICOTHbIX 3[@HWN B ropoge C MOYTU TPexmuin-
OHHbIM HaceneHveMm, BK/lOYaA Camble BbICOKME Ha
KOHTMHEeHTe napHble GawHu Parque Central Torre
(221 ™, 1979 n 1984 roabl COOTBETCTBEHHO), 6bIIO
noctpoeHo B 1970-1980-e rogbl. MHoOrne mHTepHa-
LMOHasIbHble Koprnopauuy 1 MexayHapoaHble GrHaH-
COBble CTPYKTYpPbl, NMOMb3yACb aKTUBHbIM aMepUKaH-
CKUM BNnMAHuEeM B BeHecyane B 3TOT nepuog, BO3-
BOAWIU BrneyvatnAwowme WTab-KBapTupbl B CTONMLE
3TON HebONbLWON NaTVHOAMEPUKAHCKON CTpaHbl. B
rnocnegywuwe AecATUNETUA CTpaHa o63aBoamnach
HOBbIMM BbICOTKaMU TOJIbKO B UCKITIOUUTENbHbIX Ciy-
yasax. OgHUM 13 NepBbIX BbICOTHbIX 3[aHUN BeHecy-
3MbCKOWN CTONUUbI CTan 124-mMeTpoBbIii HEGOCKPEeO

Torre CorpBanca (1966). MNoutn cpa3y cnegom 3a HUM
nossunca oduc LleHTpanbHoro 6aHka cTpaHbl (Banco
Central de Venezuela, 117 m, 1967).

B pesynbtate sKoHOMMueckoro nopgbema 1970-x
ele Heckosbko HebockpeboB, BXOAAWMUX B AeCAT-
Ky CaMblX BbICOKMX Ha KOHTWMHEHTe, TakKe OKasa-
n1cb pacnonoxeHol B Kapakace. 44-staxHbin Centro
Financiero Confinanzas nogHumMaeTca Ha u3pAfHble
190 m, 40-3TaxkHbIi Banco Mercantil (1982) — Ha 179 m,
a 35-a1axkHbIn Centro Financiero Provincial (1984) — Ha
160 m. OgHako K Hayany 1990-x rogos 13-3a U3MeHeHuA
NONNTNYECKOro Kypca B CTpaHe ocTpas noTpebHOCTb
B HOBbIX odurcax 1 nNadpoCHON AENOBON apXUTEKTYpe
NOCTENEHHO U3XKna cebs.

Ha BcemM NpOTAXEHUW OTHOCUTENbHO HEeJONron
NCTOPUN BEHECY3NbCKOrO BbICOTHOMO CTPOUTENBLCTBA
OuYeHb BOCTpebOoBaHHOW OKa3blBasiacb TeMa NapHbIX U
MHOIOCOCTaBHbIX KOMMAEKCOB. Kpome yxe ynomsaHy-
TbIX 56-3Ta)KHbIX 6aleH LleHTpanbHoro napka (Parque

Central Torre | n Il) Heckonbko paHblue, B 1972 roay,
6bIIM NOCTPOEHbI Cpa3y BOCEMb MPAMOYTFONbHbIX
nnacTuH 120-MeTpoBOW BbICOTbI, KAPANHANIbHO M3Me-
HUBLUME CUYST BEHECY3IbCKOM cTonuubl. OCHOBHbIM
Ha3HauyeHVem 60JIbLUIMHCTBA HOBbIX 34aHWI ObINO CO3-
JaHve NPeCcTUXKHOro XWibA, TeEM HE MeHee ofHa u3
BbICOTOK Oblfla NOMIHOCTBIO OTAAHA MOJ FOCTUHUYHbIE
Hyx bl (Anauco Hilton). Y>ke B HoBOM Beke 3Ta Tpaau-
umA 6bina nopaepkaHa B npoekTe 6aweH Portico del
Este lun ll, peannsosaHHom B 2002 rogy. OTHOCUTENbHO
CKPOMHbIe MO CpaBHeHMIO ¢ Hebockpebamm 1970-x,
6alwHm xunoro komnnekca Portico del Este egBa npe-
oponenun 100-MeTpoBYI0 OTMETKY.

B cTuneBom OTHOLWEHWM BbICOTHAA apxXuUTeKTypa
Kapakaca poBonbHO cpepxaHHa. OcHOBY o6pa3Ho-
CTW COCTaBNAET 3CTeTKa MOAEPHM3Ma B ee OTHOCU-
TeNbHO TAXKENOBECHbIX M MOHYMEHTasbHbIX Gpopmax.
AHTUTE3a TaKoMy NOAXOAY — UCKNIOUYNTENIbHO NOCTMO-

OEPHUCTCKUIA, AnHaMUYHbIN 06nmk Centro Financiero
Confinanzas. [naroHanbHbIli BbICOTHbIA Cpe3 4YacTu
06BbEMOB YCWUEH CTYMEHYaTbiM 3aBepLIEHUEM KadK-
ZOT0 U3 HUX, @ KOHTPACcT GOPM NOAYEPKHYT NPOTUBO-
NnocTaB/IeHNEM OCTPOro Yrila OCHOBHOIO Tena 34aHunA
MOHOTOHHOMY PWUTMY MPAMOYFOJibHbIX GaKTYPHbIX
OKOHHbIX MPOEMOB HUXKHEN YacTu.

B koHue 1990-x rofoB B BeHeCy>NbCKOW cTonumue
BO306GHOBUIICA MHTEPEC K CTPOUTENBCTBY BbICOTHBIX
coopyxeHun. B 1998-m cunysT ropoaa [ONOAHMACA
oducHon GawHein Torre Humboldt (120 m) 1 HOBbIM
oTenem 13 Tpex pa3HOBbICOKMX 3aaHunin Altamira Four
Seasons (Makc. 118 M) Mo NPoeKTy n3BecTHOro 61opo
Arquitectonica. B 1999 rogy Bo3Benu TAXenoBecHyto
KopobKy wrab-kBapTupsl Edificio Citibank (125 m) n
MOHYMeHTasnbHyto Torre Movilnet (125 m).

Mocne 2000 ropa B Kapakace 6bina MOCTpoeHa Brne-
yaTnALanA CBOe MOHONMTHOCTbIO 0bpa3a oducHan
6awwHa Torre Banco Plaza (119 m). B 2006-m 3aBepLumnnn

PEKOHCTPYKLMIO BOCTOYHON oducHon bawHu Parque
Central Torre, nocTpagasien ot noxapa B 2004 roay.
3HaunTENbHbIX U3MEHEHWA B NTAaKOHWYHOM Mogep-
HUCTCKOM PELLEHNN KPecToo6pa3HoM GaLlHN U3 CTeK-
na 1 cTanu ocCyLecTBIEHO He 6bINo, HO TeppUTOpPUsA
BOKPYF Hee 3aMeTHO M3MeHunacb. B camon 6alwuHe
6bINU yCUNEHbI KOHCTPYKLMM BEPXHUX MOCTPaAaBLIMX
OT MoXKapa 3Ta)kel, a Mpunerapwas K LOKoo Tep-
putopusA nonyuyuna Hoeble GpOHTaHbI, CKBep 1 oblyee
60mee coOBpeMeHHOe peLLEeHrEe OKPYKatoLEro napko-
BOro naHgwadra.

BOrOTA, KONYMBUA

MopaBnsiowee GONbIUINMHCTBO KOMYMOUIACKUX Hebo-
CcKpeboB, Kak 1 B COCeAHUX CTpaHax, 6bino Bo3Be-
geHo B 1970-e ropgbl. CywecTBeHHOe OTnuMeE Xe
COCTOUT B TOM, YTO BbICOTHbIE 3[lJaHMA U HEGOCKPEeObI
He ABNATCA NPUBUIETMEN TOMbKO CTONIMYHON apXu-

TEKTYpbl. IHTepecHble 1 macwTabHble NOCTPOWKM
nommmo boroTbl MOXHO HanTu 1 B MegennvHe, n B
Kann. Camoe BbICOKOE 1 MO Cell AeHb 34aHune noytn
BOCbMUMUNANOHHON BoroTbl (¢ npuropogamm) — Torre
Colpatria (192 m) - nocTpoeHo B 1979 rogy. Ewe okono
ABYX AecATKOB 34aHui ot 100 go 190 m 6binn peanu-
30BaHbl B 1969-1982 rofgax, npuyem 1 3gecb napHole
BbICOTHblE KOMMJIEKCbI, 0OCOBEHHO XWUJible, OKa3anncb
[OCTaTOUHO aKTyanbHbl. B 1970 rony 6binvn BBeAEHDI B
aKkcnnyaTaymio 100-meTpoBble H6awwHy Torres de Fenicia
I nll, B 1975-m — Komnnekc Torres Blancas n3 tpex
BbICOTHbIX 3faHuiA. B 2007 roay 3akoHYMAN PEKOH-
cTpyKkumto 37-staxHoro otena Ciudadela San Martin
Torre Sur, NOCTPOEHHOro AnA KoMnaHum «XWATOH» B
1970 ropy (123 m). B Tom e 1970-m B boroTe nossu-
NoCb ele HeckoNbKo HebockpeboB, B TOM uucrne
122-meTpoBbin Edificio Seguros Tequendama, uHTe-
pecHbI cBOeN U30rHyTOl GOPMOW, HETUNUYHOW ANA
ODUCHBIX MOCTPOEK STOFO BPEMEHM.

deBpanb/MmapT Bb“:ﬂ“!kjt
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Biblioteka Espana,
MenennvH

22

30aHve arpokommnaHuuy,
MenennuH

B 1980-e roabl TeHAEHUNA CTPOUTENbCTBA BHYLIN-
TeNlbHbIX BbICOTOK B ropoge coxpaHanacb. B 1982
rogy Obl1 OTKPBIT ANA 3KCNyaTauumn XWUNOW KOM-
nnekc Residencias Tequendama (120 m). B 1983 ropy
3aBEPLIMIOCH CTPOMTENIbCTBO BTOPOW OallHU oTens
«Xunton» — Ciudadela San Martin Torre Norte Bbico-
Ton 171 M. 1990-e 6blNn He cToNb Goratbl HOBbIMM
npoekTamu. 3a Lenoe gecaATUneTne B Konymouminckon
cTonmue 6blla NOCTPOEHA TONbKO ofHa HawHsa Torre
Empresarial Colseguros, 140 m (1997). B ctunesom
OTHOLLEHUW 3Ta MOCTpoWKa GanaHcMpoBana mexay
TPagULNOHHBIM MOAEPHU3MOM U MOCTMOLEPHUCT-
CKMU m3blckamn. Dopma CIMLLKOM CHOXKHa, NoKasb-
HbIl UBeT HeobblueH, ¢akTypa dacafoB M3NWLLHE
MOHYMeHTasbHa AnA TPaAULIMOHHbBIX MOAEPHUCTCKIX
OQPUCHBIX NPU3M, @ NErKOCTM U UIPUBOCTU HACTOSA-

Lero nocTtMogepHa Bce e HepocTaeT. M Tonbko
BO BTOPOW MONIOBUHE HbIHEWHero AecATUNeTUs B
ropofe nosiBUIOCh elle TPW BbICOTHbIX 3JaHusA, Aa 1
TO BeCbMa CKPOMHbIX rabapuToB: Altavista Centro |
(84 m), Altavista Centro Il (87 m), Bulevar Tequendama
Oficinas (63 M). ApXUTeKTOpbl, CNPOEKTMPOBaBLIMEe
nocnefHee, TPeYronbHOE B NiaHe 3haHune, HEOXNAaH-
HO 06paTMANCh K nocTtMomepHuamy 1980-x — npasaa,
C npeyBeiyeHHON MacCUBHOCTbIO GopM.

Tem 6onee MHTEpeECHbIMY OKa3anncb NiaHbl CTPOu-
TeNbCTBa HOBOro 140-MeTpPOBOro 34aHWA B KONMyM-
obuiickon ctonuue cerogHA. bawHo nog Ha3BaHuem
Centro Bacata npegnonaraeTca BO3BeCTW B CTOpuYe-
CKOM UeHTpe ropoga. MpoekT 6bin BbINOAHEH NCNaH-
CKUM apxuTeKkTopoM AnoHco banarbepom (Alonso
Balaguer) B 3cTeTuke 3meraHTHOro TexHoONOrM3ma.
[Ona BoroTbl 3T0 NpeacTaBnaeTca 0CO6EHHO NHTepec-

Bblcnr!!h'/ﬁ deBpanb/MmapT

HblM, MOCKOJIbKY B rOpofe NpakTUYecKn OTCyTCTBYIOT
BbICOTHbIE 3JaHUA B CTUIE Xall-TeK.
MpocTpaHCTBEHHAA KOMMO3ULUA HOBOTO KOMMJIEK-
Ca COCTaBfieHa U3 Tpex Pa3HOBbLICOKMX CTEKNAHHO-
MeTanInyeckux o6beMoB, 06beAVNHEHHbIX CMCTEMOW
elMHbIX CUJIOBbIX Moaynel n obwum ctunobaTom.
3aBeplueHne ABYX M3 Tpex vacTell 3gaHuA Gyget
MMeTb BblHOCHble Kpasd, npupalolmne COoopy eHuto
MHANBUAYaNbHOCTb. B camolt BbICOKON YacTu 3gaHuA
YyCTPOAT CMOTPOBYIO MAOWAAKY ANnA noceTutenen n
TypucToB. [poeKT NnpeaycmaTpuBaeT MHOrodyHKLUMO-
HaflbHOe Ha3HauyeHue 3[aHus Kak Hambonee 3KOHO-
MUYECKM TMOKIMIA BapUaHT €ro NCNosib30BaHuA. 30ecb
pacnonoxarca otenb Ha 336 HoMepoB, 15 pocKoLl-
HbiIX nodToB, 198 anapTaMeHTOB AN CAAUYN BHaeM,
160 oduncoB pa3nnmuHoON KoHdurypaumm n passurtas

Torre Coltejer,
MenennviH

TOproBas 30Ha Ha 23 marasunHa pasfIMYHOro HasHaue-
HuA. Mog 3gaHnem npegycmoTpeHa napkoska Ha 500
aBToMobuneii. HecmoTpsa Ha Kpusuc, peanvsauuio
npoeKTa NnaHnpyeTCcA HayaTb B 3TOM rofy, a 3aBep-
WEeHMEe CTPOUTENBCTBA HameueHo Ha 2012-i1. O6was
CTOMMOCTb NPOEKTa COCTaBUT OKOJIO 62 MJIH A0,

MEAEJUINH, KONYMBUA

HaceneHune BToporo no BennunHe ropoga Konyméun
MegennvHa coctaBnaeT 6onee 3 M/IH YenoBeK, N Ha
CerofHALWHNIA AieHb OH cYMTaeTcA Hanbonee fMHaMNY-
HO pa3BMBaLWMMCA B CTpaHe. [1na TypuctoB ropog,
ONMLETBOPAET TOPXKECTBO TPOMMUYECKON 3K30TUKMN B
BUAE OPXMAEN, FOPOACKMX NAapPKOB U CKBEPOB, MOJSTHbIX
APKUX NTUL. [lonroe Bpemsa camblM BbICOKMM 34aHEM
ropoga octaBanca KadepapanbHbii cobop Catedral
Basilica Metropolitana 13 TeMHO-TeppPaKOTOBOrO KMp-
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Kann

nuya, cABOeHHble GallHM HapTeKca KOTOPOro noj-
HUMaNMCb Ha BbICOTY B 66 M (1931). Ero Toxe MOXKHO
OTHECTU K pa3pAfy M3ObITOYHON U HEMHOrO Bbluyp-
HOW MEeCTHOWN TPOMMWYeCKOW 3K3O0TMKWU, HO TeM He
MeHee MegennuH nmeet BMOJIHE OTYET/IMBbIN COBpe-
MEHHbI 06MMK.

K Hanbonee paHHMM BbICOTHbIM MOCTPONKaM ropo-
[a B CTUJINCTUKE COBPEMEHHOIN apXMTEKTYPbl MOXHO
oTHecTu Edificio Bavaria 1963 roga noctpoiikn (89 m)
n Edificio Avianca 1969 roga, umelowWwylo yxe BHY-
wutenbHble 161 M. Kak Y GONbLWIMHCTBO 3HAUNMBbIX
He6ocKkpeboB BOroTbl, camblie BbICOKME COOPYKEHUsA
MepennvHa 6binm nocTpoeHbl B 1970-e rofbl, U CKOH-
LEeHTPUPOBaHbl OHW MPEUMYLEeCTBEHHO B 0XHOM

yactu ropoga. [maBHo pomumHaHTOM MepennuHa
cnpaBegnuBo cumtaetca Torre Coltejer BbicoTOM
175 m (1972, apxubiopo Esguerra Saenz Urdaneta
Samper). HecmoTpsa Ha o6Lyto, HECKONIbKO CYpOBYIO
3CTETUKY MOHYMEHTaNbHOro MOAepHM3Ma CBOero
BpeMeHU, HebocKpeb obrnapaeT oueHb XapakTep-
HbIM 3aBepLlUeHUEM, CNOXEHHbIM» W3 ABYX Mpwu-
MbIKalOWMX K LLeHTPanbHON OCY BOTHYTbIX NOBepX-
HocTell. Takoe pelueHre obecneunsio 37-3TaxKHOMY
Hebockpeby 3anomuHalwWmMiica cunyasT, a obuan
BbICOTa U HeKoTopasd 060Cco6NEHHOCTb OT OKPYXato-
WMX CTPOEHWI NO3BOAMA 34aHMI0 MPOYHO 3aHATb
CBOe MeCTO B CMMCKe MaBHbIX JoCcTonprMeyaTesib-
HocTel ropopa. Cnepgyiowaa no BbicoTe 6GallHA
MepgennuHa - 160 m — Torre del Cafe (1975), ruraHT-
CKUIN NpusmMaTUyeckuini o6 bem KOTOPON nmeeT pas-
nnyHble dacanbl: MOHOXPOMHbIN 6Genblii ¢ ofgHoW,
LIMPOKOW CTOPOHbI U TEMHbIN CTEKAHHBIN — C APY-
rov, pasfesnieHHbli BePTUKaNbHbIMA MWAOHAMU Ha
BCIO BbICOTY 3AaHuA. TpeTbell Hanbonee BbICOKOM
GawHeln ropopa cumtaetca 32-ataxHas Edificio
Camara De Commmercio de Medellin, noctpoeHHas
B 1974 roay (139 m).

Bblcnr!!h'/ﬁ deBpanb/mapT

HoBbIi BUTOK aKTUBHOIO BbICOTHOIO CTPOUTENb-
CTBa B ropoge ciyumnca yxe B cepegmHe 2000-x.
Cpa3y HecCKONbKO BbICOTHbIX 34aHUN WM KPYMHbIX
XKUIbIX KOMMNEKCOB 6biNo peanunsosaHo B 2005-2007
ropax. CamblM BHYLWTENbHbIM cTan Hebockpeb Torre
Veracruz (120 m, 2005), nommmo rabaputoB 3amno-
MUHaowminca usetom dacagos. MockonbKy 60nb-
LUIMHCTBO BbICOTHbIX COOPYXXEHUN MOAEPHUCTCKOrO
nepuopa otgenaHbl NM6o 6enbiM KamHem, NnMbo cTe-
KoM, opaHeBbll Torre Veracruz BbIrnaanT Becbma
OpPUTNHaNbHO.

KA, KOJTYMBUA
Opyron Konymoninckuin ropop — 2,5-MUNANOHHbINA

Kanu TakXe MOXeT MoXBacTaTbCA HECKONbKMMMU
[ecsATKamMM BbICOTHbIX coopyxeHui. MoaasnaioLlee
6ONbLWMHCTBO CPeAn HUX — 3TO TFPYNMbl KUMblX
34aHUN N opucHble 6awHm B 25-35 s1axen. OgHako
rnaBHble Hebockpebbl ropoga MOryT conepHuyaTb
CO CTONNYHBIMK cobpaTbamMU. CaMoit BbICOKON Halu-
Hen B ropoge, cumMtalowenca OQHOWM W3 TNaBHbIX
APXUTEKTYPHbIX AOCTOMNpUMeYaTeNlbHOCTEl, ABNA-
etcAa Torre de Cali - 183 m. [ocTpoeHHanA B 1980 rogy
B CeBepPHOMN yacTu ropopa, 6awHA 44-3TaXkHOro
oTeNnA pacnosiaraeTcA B HemnocpeacTBeHHOW 6num-
30CTU OT UCTOPUYECKOTrO LIeHTPa U BU3yasibHO CBA-
3blBAaeT ero C NoCTpoMKamMu COCeAHEero AefoBoro
panoHa.

B acteTke 6onbwnHcTBa Hebockpebos Kanwu, B
OCHOBHOM M3-3a 0O6LWEMUPOBbLIX MNpPeanoYTeHUN
B apXUTEKType Ha MOMEHT WX BO3BeAeHUsA, npeob-
napaeT caepaHHbIn mogepHusm. Cpeamn Hambonee
3aMeTHbIX FOPOACKMX BbICOTHbIX COOPYXEHUI B CBOEN
TUNoNornu cieflyeT ynoMaHyTb 32-3TaXKHY0 OPUCHYI0
6awHio Edificio Corficolombiana ¢ BblpasuTenbHbiMu
TEMHbIMU CTEKNAHHbIMU dacagamm U XUON KOM-
nnekc El Castello B 25 sTaxei.

CAHTbAro, Ynnu

NcTtopna noABNeHUA BbICOTHbIX COOPYXKEHUN
B YMnm HeCKoNbKo OTNMYaeTcAa OT TPaguUUOHHOMN
ONA CcocefHUX CTpaH cxembl. HecmoTpa Ha obunuve
Ba)KHbIX WCTOPUYECKUX COOLITUIA, B apXuUTeKType
CTpaHbl OYeHb Mano COXPAHMBLUUXCA MNOATBEPIK-
OeHWI 3To rnybokon U pa3HOob6pasHON uctTopuu.
MHorouncneHHble BOVHbI, PEIMIMO3Hble CTONIKHOBE-
HUA MHAOENLEB 1 NCNAHCKMX 3aBOEBaTeNeln okasanncb
ryéuTenbHbIMU AN MaTepranbHOM KynbTypbl obenx
CTOPOH. B pe3ynbrate uctopuuyeckumn HOMUHaHTa-
MU B CTONIMYHOM CaHTbArO MOXHO Ha3BaTb TOJIbKO
cobop, HaumoHanbHyto 616nMoTeKy 1 Npe3naeHTCKNiA
asopel, Palacio de La Moneda Ha LeHTpanbHOM nio-
waau.

W3-3a 17-neTHen BOeHHON ANKTaTypbl Nocse nage-
HUA pexuma AnbeHge B 1973 rogy cTpouTenbHas
aKTMBHOCTb B Ymnum 6blna HECKONIbKO orpaHuye-
Ha. MaBHbIM Hebockpebom 1970-x B Yunu cnepyet
Ha3BaTb 127-meTpoByto Torre Entel, mocTpoeHHyio
B 1974 ropy. 3aTO C KakoW WHTEHCMBHOCTbIO Haya-
nocb pazHoobpasHoe cTponTenbcTBo B 1990-e rogbl!
CaHTbAro 3HaunMTeNnbHO pasHoobpasun CBOW CKal-
NaiH MMEHHO B 3TOT NepuroA. ITUM xe o6bAcHAeTCA 1
CcTUneBan HanpaBleHHOCTb OOMbLINHCTBA BbICOTHbIX
COOPY>KEHNN YNAIMNCKON CTONULbI — B f&/TI0OBOM pan-
oHe Las Condes 1 Ha npuneratowux ynuuax Andres
Bello, Vitacura, Providencia n Apoquindo npeo6-
nagalT NOCTMOAEPHUCTCKME HeboCKpebbl, vyacTo
npocmaTpuBaeTca oTpa)keHue upaen bpytanusma u
CTPYKTYPHOro 3KcnpeccuoHnsma. Hanbonee 3amert-
HbIMW peann3oBaHHbIMY 3aMbICNAMU AN1A YASIUNCKON
ctonuubl 1990-X rogoB MOXHO Ha3BaTb 34-3TaXKHYl0
6awHto Edificio Corporativo CTC (143 m, 1996, apxu-
TekTopbl Mario Paredes & Arquitectos Asociados),
Marriott Santiago Hotel (130 m, 1999), Edificio de
la Industria (110 m, 1994, apxuTeKTOpbl KOMMaHWUW
Sencorp S.A.).

B nepsble rofbl HOBOro BeKa Nno BCeMy MUPY aKTUB-
HO BO3BOAUNUCH BCe Gosiee BbICOKME COOPYKEHUS.
B conepHMYecTBO as3naTckmx u OGAUKHEBOCTOUYHbIX
GalleH neproamMYecKku MblTauCh BKIVHUTLCA MPO-
eKTbl M3 Apyrux cTpaH. He ctan uckniouyeHnem u
JlaTHoamMmepunKaHCKNN KOHTUHEHT. Bnactu ynnninckon
ctonuubl CaHTbAro O6BABUIN, YTO B FOPOAE MJIAHU-
pyeTca NMoCTpouTb Camblil BbICOKMI HEGOCKpeb Ha
KOHTVHeHTe — 6onee 300 m. MpoBenu cneunanbHbIA
KOHKYPC, KOTOPbI/ BbIUrpan NpoeKT MeCTHOTO apXxu-
TekTopa. OgHaKo Mno3gHee nnaHbl GbiM NepecMo-
TPEeHbI, N Ha CEeroAHALWHNA AeHb CBOE BUAEHME NPO-
eKkTHoW 3apaun ana CaHTbAro NPoOAeMOHCTpUpoBan
Ce3zap Mennwu. Opyrvue, MeHee aMOULIMO3HbIE MPOEKTHI
nocsiegHero AecATUNETUA TaKxKe YCNeLwHOo peanun3o-
BbIBaniMcb B CaHTbAro. Cpasy 6onee gecatka Xubix v
0bUCHBIX BBICOTHBIX KOMMIEKCOB Obln BO3BEAEHDI C
2003 no 2008 roa.

3Be3ga COBPEMEHHOW apXUTEKTYpPbl apreHTUHCKO-
ro npoucxoxpeHua Cesar Pelli cnpoekTnposan gna
CaHTbAro camblil BbICOKMI HebOCKpeb KOHTMHeHTa
Gran Torre Costanera. 3ToT He60CKpeb [oMXKeH noa-

HATbCA Ha 257 M 1 6yaeT umeTb 60 3KcnyaTupye-
MbIX 3TaxeW, ABAAACb MPY 3TOM 4YacTbio Gosblworo
3ambicna Costanera Centre n3 ueTbipex Hebockpe-
60B. Peanusaumnern nNpoeKkTa 3aHMMAETCA W3BECTHbIN
B Ymnu n ApreHtuHe gesenonep Cencosud. B HoBom
MHOrOdYHKLMOHANbHOM KOMMeKce 6Gonbluve npo-
CTpaHcTBa OyayT oTBefeHbl nof KomdopTHble odurCchl,
KpOMe TOro, OH CTAHET YacTblo KPYMHeWLero Topro-
BOro Mona CTpaHbl U 6ygeT obnagatb Habopom cob6-
CTBEHHbIX TOProBbIx nnowagen ana 200 mara3nvHOB ”
[BYX CynepMapKeTOB Ha YeTblpex dTa)ax.

MpoeKT npepacTaBnseT cobo Knaccuyecknin npu-
Mep TBopueckoro metoga [Mennu couetatb ¢yTy-
prcTUYECKne fetann obLero obnmka CTeKNsHHOro

HebocKkpeba C TpaAWUMOHHBIMWU MpPeAcTaBAEHNAMMU
O TEKTOHMKE N KOHCTPYKTMBHOCTW BbICOTHOrO 3fa-
HUA B CTUne mopaepHu3ma. [MraHTckoe coopykeHue
yBeHuUaeT cBoeobpasHaA KOpOHa M3 MPOAOIKEHHbIX
3/IeMEHTOB CUIOBbIX KOHCTPYKLUUIA, KoTopaa Oyaet
noACBeYMBaTbCA Kak CBOeOOpasHbIli MasK, BUAUMBIN
CO BCEX TOYeK ropoga.

B HenocpeacTBeHHON 6nr30CcTU OT GawHu Mennu
NoAXOAMWT K KOHLYY CTPOUTENbCTBO BTOPOW MO BbICOTE
6awHmn CaHTtbAaro — Titanium La Portada (181 m). 3T1oT
52-3TaXkHbI Hebockpeb HaxoauTcAa Bcero B 200 M oT
Costanera Centre, ycunuBas Bu3yasibHble aKLEHTbl B
3TOM TOUKe ropopa.

O6a cTposawuxca Hebockpeba CyLeCTBEHHO NOAHSA-
NN NPEeCTUXK 3TOW YacTu ropofa — paroHa Sanhattan.
Mpumep KOHLEHTPMPOBAHHOIO COCYLLeCTBOBaHNA
BbICOTHbIX 3JaHUIN B rOPOACKON TKaHW B Hblo—l7lopKe
OKaszancA BAOXHOBAAKWMUM ANA YMANACKUX MNAaHU-
POBLUMKOB, MO3TOMY BCKOpE CleayeT oXuaatb HOBbIX
CMernbIX MPOEKTOB B CTONNMLE CTpaHbl. CTPOMTENbCTBO
ynomsAHYTbIX Hebockpe6oB B CaHTbArO [AOMKHO
3aBepPLUIMTHCA COOTBETCTBEHHO B TEKYLLEM U Criefyto-
wem rogax.

deBpanb/MmapT Bb“:ﬂ“!kjt
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HabepexxHasa ACyHCbOHa

ACYHCbOH

KOHCENCbOH, Ynnn

MacwTtabHbiM MNPOEKTOM MOCNefHEro BpPeMEHU
MOXeT MOXBacTaTbCA He TONbKO cTonuua Yvnum, Ho n
BTOPOW MO BenMuuHe ropog cTpaHbl — KoHcencboH
(Concepcion). HoBbli MpoeKT nonyynn Ha3BaHue
Torre del Mall del Centro. NMepBoHayanbHO ero JomK-
Hbl 6b1IM 3anycTUTb ewe B 1997 rody, OgHaKo no pas-
NIMYHBIM MPUYMHAM CTPOUTENbCTBO Hayanocb NMb
HepaBHo. CNpoOeKTUPOBaHHbIN He6OCKpeb NpeacTaB-
nAeT cobo MacCUBHbBIA CTEKNAHHBIA U MOHOMUTHbIN
KpucTann obuwein BbicoTon 112 M, nogHMMatoLWmiica
13 HUXXHEro rOpM30HTaNIbHOrO 06bema C BbIHOCHOW
CTEKNAHHOW KPOBJIEN N 3aBepLUAOLNIACA CPe3aHHbI-
MW MOA PasHbIMK YrnaMy TPEYrofibHbIMUA FPaHAMN.
Mo 3ambicNy apxUTeKTOpPOB, NogobHoe 3aBepLieHue
6allHV [OMKHO BbI3blBaTb acCOLMALIMMN C OTPaHEHHbIM
a/IMa3oM — HOBOW LEHHOCTbIO rOPOACKON TKaHW.

MpoeKkTomM NpefycMOTpPeHbl 06WMpPHas Toprosas
30Ha, MaKCMManbHO packpbiTasa Ha ropofd, NPocTpaH-
CTBa Ans Kade M pecTopaHoB, a TakXe CBOOOAHble

Bblcn].!!h'/ﬁ deBpanb/MmapT

CTONWKW, TAEe NI0AN MOTYT CbecTb MPUHECEHHYI0 C
cob0oi NN KynneHHy B OKPECTHbIX MarasuHax efy.
B HwxHen uactm Komnnekca 6yayT obopyaoBaHbl
CceMb KMHO3anoB C YAOGHbIMM Bblxojamu B 06WMiA
aTpMyM C FMraHTCKoM Npo3payHol Kposen. B camon
6alHe npeanonaraeTcA pasMecTuTb 4-3Be3[0YHbIN
oTenb Ha 147 HOMepOB, a Tak»e Kuble anapTameH-
Tbl cBOH6OAHON MNaHMPOBKU. [Moa3eMHOEe NPOCTpaH-
CTBO KOMMekca bygeT copepxaTtb 800 MalLMHO-MECT.
Mpennonaraemasa CTOMMOCTb 3TOFO NPOEKTa, BbINOJ-
HEHHOro apreHTUHcKMm 6lopo Bodas Miani Anger
(BMA), coctaBnsAeT okono 70 MJIH 01, @ €ro BomnJo-
WeHNeM 3aHMMaeTCA [eBenonepckad KomnaHuA
Ripley.

ACYHCbOH, NMAPATBA

B roHky no npupaileHunio KonmMyecTBa BbICOTHbIX
AOMMHAHT B TOPOACKON Cpefe BKIIOUUICA B HOBOM
Beke U MaparBail. 3T0 0COBEHHO XOPOLLO OTPaXKkaeT
TEHAEHUMIO K BO3BeAeHUI0 HebGOCKpeboB Ha BCeM
KOHTUHEHTe, NOCKONbKY nctopnyeckn ana Mapareas
BOBCE He 6blIO XapaKTepHbIM C/lefoBaTb 3a «Mpo-
rpeccnBHON» apXUTEKTYPHOW MOLON Ha BblICOTHblE
3/aHVIA, OXBaTUBLLEN APYre CTPaHbl MO BCEMY MUPY,
Hanpumep, B 1970-e rofbl 1 T.4. TeM nHTepecHee pac-
CMOTpeTb MpPoeKT Hebockpeba, MnaHupyembli AnA
MecCTa, rae TPafMUMOHHO n3beranmn CTPOUTb U3NNLLIHE
BbICOKME 3[aHusA, a Ao cepefuHbl XX Beka Boobuye
OPUEHTMPOBANINCL Ha 3CTeTUYECKNE LLleHHOCTUN KOmo-
HMANbHOIO MCMAHCKOrOo 6apOKKO M MO3AHEro Knac-
cmumsma.

Anaropopa AcyHcboH (Asuncion City) 6bin pa3pabo-
TaH NpoeKT Xunoro Hebockpeba Icono Loft. 3ToT TOH-
KU NPAMOYrOMbHbIN CTepXeHb AOSXKeH MOAHATHCA
Ha 142 M HaJl OKpy»KatoLLel 3acTpolkoi. PaspaboTkoi
NPOCTPaHCTBEHHOrO o6pa3a HOBOro 3faHuA 3aHu-
mancsa apxutektop Carlos Jimenez. )KecTkas BHeLHAA
pama NpAMOYronbHOro 34aHnA cpasy co3faeT Breyat-
NeHre yCTONYMBOCTM U CTabUSIbHOCTY KOHCTPYKLNK, @
BM3yasibHasA NerkocTb GacafHbIX CTEKMAHHbIX NaHenen
B COYETaHUW C MPOW3BOJNbHBIM PUTMOM OrpaKAeHWi

N KpacHbIM LiBETOM BbIHOCHbIX 6ankoHoB dopmupyeT
LeNCTBUTENBHO CUAbHbIV U TAKOHUYHBIA 06pas3.

HoBas 6alwHA npenocTaBUT CBOMM OOUTATENAM He
TONbKO MpeKpacHble BUAbl Ha rOPOA NMpakTMyeckn B
noboM HanpaBfieHUN, HO N BO3MOXHOCTb CBOGOAHO
nnaHnpoBaTb GOMBLWINHCTBO MPOCTPAHCTB Ha dTaxe.
Kaxxable anapTameHTbl 6ygyT meTb 195 KB. M nog co6-
CTBEHHbIE HY>KAbl, @ TaKe 06LLeCTBEHHYI0 30HY C MPO-
CTOpHbIM N1066M, 6acceliHOM, OTKPbITbIMU Teppacamu,
cna-KoMMaeKCcoOM U CMOPTUBHbBIM LIEHTPOM, HE3aBUCH-
MbIM OM3HEC-LEeHTPOM C KoHdepeHL-3anamu, nepe-
rOBOPHbIMW, KPYFNOCYTOYHbIM MAapPKMHIOM 1 Kode-
6apom anAa nocetutenemn.

BYSHOC-AVPEC, APTEHTUHA

ApreHTMHa — ofHa M3 HEeMHOrux CTpaH JlaTMHCKOW
AmepuKu, obnagaowan 4eACTBUTENBHO UHTEPECHBIM
COXPaHMBLUMMCA apXMTEKTYPHbIM Hacneauem, Koraa
OTpaXKEHNE UCTOPMYECKMX COBBITUI MOXHO BOOYMIO
yBUAETb B KOHKPETHbIX MOCTPOMKaX Pa3HOro BpeMeHMU.
BysHoc-Aipec, 6ynyun ogHUM 113 Hanbonee KpynHbIX (B
HeM XMBYT 1 paboTatoT fo 20 MJTH YENOBEK, 3TO BMeCTe
C npuropofamv) U KOCMOMOAUTUYHBIX MEranonncos
COBPEMEHHOCTH, YANBUTENIbHO BOCNPUUMYUB K MPOAB-
NEeHNAM Pa3HOOOPA3HbIX HALMOHAMbHBIX KYNbTYPHbIX
TpPaauLUMiA 1 OQHOBPEMEHHO NPUMEP JOBOJIBHO rapMo-
HUYHOTO COCYLLECTBOBAHMWA C NPUPOAON.

B pamkax ynomsHyTOoro KoCMOMonutusma ropog-
CKaA TKaHb MOYTK Be3fe HeOLHOPOAHA M MOJIHA KOH-
TpactoB. Mo3TOMYy BbICOTHblE 3[aHMA U HacToAlMe
He60CKpebbl MOXHO BCTPETUTDL B JIOOOM YacTu ropo-
Za. Hanbonee vHTepecHbIMU NCTOPUYECKUMI Hebo-
cKpebamMun apreHTMHCKOW CTonmubl cumTaloTca 120-
meTpoBbin xunoii gom Edificio Kavanagh, noctpo-
€HHbIN B CTUJINCTUKE ap-4eKO MO MPOEKTY apXuTek-
TopoB Sanchez, Lagos and de la Torre B 1936 rogy,
n Hebockpeb Edificio Alas 1950 ropga nmocTponku,
NOAHABLUMINCA HaZ ropoAaom Ha 141 m. HecmoTpsa Ha
o6unme BO3MOXHOCTEN 1N COOCTBEHHbIE TpaauLnK B
ob6nacTv coBpeMeHHOIN apxuTeKTypbl, 1970-e rogbl He
6blIV OTMEYEHbI B APreHTMHE 0COBEHHBIM UHTEPECOM
K BbICOTHOMY CTPOMWTENbCTBY. KOHEUYHO, OThenbHble
BbICOTHblE 3[jaHNA BO3BOAMINCb BECbMa YCMELHO 1
perynsipHo, HO CTPOWUTENbCTBO AEWCTBUTENBbHO Mac-
WTabHbIx HeboCcKpeboB B BysHoC-Apece npuwnocb
y>e Ha 6onee no3gHUN nepuos.

B 1990-e roapbl B ropofe npoaonanocb CTPOUTesb-
CTBO BbICOTHbIX 3[laHM1I, HO HEOOCKPEObI 3aMETHO Bhille
100-MeTPOBOIN OTMETKM BCE e OblIn peaKkocTbio. Kak
Hanbonee BblfaloLMeEcs MOCTPOWKM 3TOro nepuoga
cnegyeT oTMeTuTb 6alwHio Torre Le Parc (158 m, 1996) n
Hebockpeb Catalinas Plaza (115 m, 1995).

YunTbiBas upesBblualiHyl0 MAOTHOCTb HaceneHus
ropoga, B bysHoc-Aiipece oyeHb BocTpeboBaHbl Kak
odUCHblE, TakK 1 (0COBEHHO!) Xnnble BbICOTHbIE KOM-
nnekcol. Hanbonee akTuBHOe VX BO3BeAEHWE Hauva-
nocob yxe nocne 2000 roga. B 2001-m cunyaT ctonumubl
ApreHTUHbI NOAyYU HOBYIO AOMUHAHTY B Bupae 137-
MeTPOBOW WTab-KBapTUpPbl bocToHCKoro 6aHKa (Torre
BankBoston), a uyTb No3gHee U3MeHeHMe ropoaCcKoro

cunysTa NPoAoKanocb NoyTy HenpepbiBHO. B 2005
rogy 3aBepLliniiocb CTPOUTENbCTBO 144-meTpoBoN
Torre del Rio 1 cambix BbICOKMX Ha TOT MOMEHT Hebo-
ckpe6os El Faro | u Il (ncn. Torres El Fyara). 3ToT 3ambl-
cen apxutektopos Dujovne Hirsh y Asosiados npep-
cTaBnseT cobon Komnnuekc u3 AByx 170-mMeTpoBbiX
GaleH C XUAbIMU anapTaMeHTamu Ha 47 3Ta)kax.
BawHun pacnonoxeHbl Ha yrny ynuy Azucena Villaflor
n Costanera Sur B [yapTo-Magepo, 6nuxaiiwem npu-
ropoge bysHoc-Anpeca. [lo 2008 roga 3TOT KOMMNIEKC
CYMTANCA CaMbIM BbICOKMM B APreHTHHe, NMoKa He 6bin
nocTpoeH HoBbll Le Parc Figueroa Alcorta ¢ 6awHein
Torre Cavia, npeBoCxofALle COMNEPHMKOB Ha 3 M
(173 m). (OHa o4yeHb HaNMOMMHAET HEOMOAEPHUCTCKMNE
pPEMUHUCLEHLNN 3[aHNA MOCKOBCKOW M3pUM Hanpo-
TUB TFOCTUHMWLbI «YKpauHa» — TOT Xe CIXKeT ABYX
FUraHTCKUX CTEKNAHHbIX MAACTUH, COefVHEHHbIX B
BMAe pa3sepHyTon KHuru.) B 2008 rogy 6bin chaH B
JKCnIyaTaumio elle OAnH NapHbIA XKNT0N KOMMIEKC —
Mulieris Torre Sur n Mulieris Torre Norte, roe Kaxaas
6alHA 4OCTUraeT BbICOTbl 161 M, HO UMeeT pasnuy-
Hble 3aBepLlUEeHUNsA, CKPYrfieHHble GaNKoHbl 1 NOAXNK
no BCeWl BblCOTe, MpuaaloWre 3aaHnAM eue 6onee
MOHYMeHTasbHbIl BU. B npownom rogy Takxe 6binn
NocTpoeHbl MHTepecHble Hebockpebbl Torre Alcorta
(120 m), Torre Renoir | (135 m), Torre Repsol YPF
(160 m), napHble komnnekcbl Mirabilia Palermo | n
Il (129 m), Torres del Yacht | n Il (141 m), a Takxe B
2005-2007 rogax ¢ MuHTepBasoMm B rog ofguH nocne
apyroro Torre del Rio, Torre del Parque un Torre del
Boulevard no 144 m Kaxkabii.

MoTomy nerko Npu3sHaTb, YTO BbICOTHOE CTPOUTENb-
CTBO B ApreHTuHe, Kak U B YMOMAHYTbIX COCEAHUX
CTpaHax, HaXOAUTCA Ha 3HauuTenbHOM nogbeme. U
0CTaeTcA TONbKO C MHTepecom Habniopatb, B Kakow
Xe cTpaHe pernoHa JlaTnHcko AMepuKy pesynbtaTbl
HOBOW BbICOTHOW FOHKM OKaxKyTca 6onee Bneyatnsto-
MMM B TBOPYECKOM U XY[OXKECTBEHHOM OTHOLLEHUAX.
HecmoTpa Ha Kpu3auc n oblemrnpoBble SKOHOMUYe-
cKune npobnembl, y>ke 3anyLleHHble NPoeKTbl He AaayT
CKy4aTb 3avHTepecoBaHHbIM HabnogaTenam.

BysHoc-Alipec

Icono Loft, AcyHcboH
(3maHmne cTpownTcA)

deBpanb/MmapT Bb“:ﬂ“!kjt
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TORRE UNION

TEPPUTOPUA KOMOOPTA

B nepuo0 mupo8o20 3KOHOMU4YeCK020 pocma ucnbimbl8asi N00sem U cmpoumesibHbll
pbiHOK. Ha eosiHe ygenuyveHusa 6,1a20C0CmMosAHUA 80 8CeX y20/IKAX 3eMHO20 wiapa
cmpemMumesibHO pa3eueasiocb 8bICOMHoOe cmpoumesibcmeo. He ocmanace

8 CmopoHe om 3mux npoyeccos u ApzeHmuHa. OOuUH U3 npuMmepos pocma pbiHKa
HeOdsuUXXumocmu, Ha6/1100aemo20 8 ApzeHmuHe 8 nocsIe0HUe HeCKOJIbKo Jiem, —
33-amaxneit xunoti komnnekc Torre Union, nocmpoeHHbliti 6 patioHe benbepaHo

no npoekmy apxumeKkmypHoezo 6ropo Estudio Parysow Arquitectos.

poekT Torre Union ctan pe3synbtatom
NPOCTPaHCTBEHHO-MIAHUPOBOYHOIO
OCMbBIC/IEHMA Pa3NNYHbIX TpeboBa-

Hassanwme: Torre Unidn

3aka3suwmk: Torre Unién L.L.C. Argentina
MecTtononoxeHue: benbrpaHo, bysHoc-Anpec .
Monesnas nnowagb: 16,011 k8. m HUI, NpeabABAAEMbIX K MHOTOKBap-
ITaXKHOCTb: 35 HaJ3eMHbIX 3TaxKel, ABa TUPHOMY XKMNJTOMY AIOMY KaK N0 SKOHO-
noA3emHbIX Muyeckon 3GGeKTUBHOCTY, TaK U MO apXUTEKTYPHbIM
Bbicota: 111 m

lop noctporiku: 2005

Paspa6otumk: Estudio Parysow Arquitectos
(PobepTo Mapucoy, Oxeccrka Mapucoy, SMunuo no<efaHmAa n no ¢yHKL|I/IOHaﬂbeIM, n no acrteTnye-
LWapropoackui) CKMM acnekTam obbekTa. Kpome Toro, ob6asatenbHbl
OcTeKneHmne: TOHMPOBaHHOE B Macce CTeKIO
rony6oro ugeTa Pilkington Arctic Blue™,

JOCTOMHCTBaM. YTOObI YAOBNETBOPUTL MOBbILIEHHBIE
TpeboBaHUA 3aKa3unKka, HeOOXOANMO YUWTbIBaTb ero

ANA UCMONHeHVA 1 JeNCTBYoWMe TeXHUYecKue, rpa-

npo3payHoe ctekno Pilkington Optifloat™ Clear,
namuHupoBaHHoe ctekno Pilkington Optilam™
Clear

BblchM deBpanb/MmapT

[JOCTpOWTeNbHbIe 1 SKCMNyaTauMOHHbIe HOPMaTMBbI, B
TOM uncne no «bakTopy NAOTHOCTM 3aceneHus» (Total
Occupation Factor) n cteneHn BAMAHMA Ha FOPOACKYHO
TKaHb B LIE/IOM.

3710 B HambonbLLUel CTENEHN KacaeTca apXUTEKTYp-
HbIX JOMVHAHT, TaKUX KaK BbICOTHble 3JaHuA. B paHHOM
CJlyyae onTVMasibHbIM OKa3anoch peLleHne, B KOTOPOM
COYeTalTCA ABe CXeMbl MMAHNPOBKY STaXKel: Ha HX-
HMX 3TaXkax PacrofioxeHo Mo yeTbipe KBapTWpbl, a B
BEPXHEN TPeTU 34aHnA — No ABe. ITa pa3HuLa OTpaxe-
Ha 1 B dopme 6aLIHK, No3TOMYy HeboCKpeb He BbirnA-
OUT KaK HarpomoXpgeHue opHoobpasHbix 06bemosB,
a obpa3yeT 3amblC/IOBaTYyl0 reomeTpuueckyo oury-
py. NMoMumo BHelUHel NpuBReKaTesbHOCTU CTPOeHne
OTNINYAETCA TaKXe MOBbIEHHOW KOMGOPTHOCTbIO
B MnaHe opraHu3auuMy BHYTPEHHEero NpoCTPaHCTBa.
Kpome TOro, 3gecb npepocrtaBnseTca Habop ycnyr,
CnocobHbIN yAOBNETBOPUTb 3amnpochl Jaxe BecbMa
B3blCKaTENbHbIX FOPOXaH.

M3 NpoCTOpPHBIX FOCTVHBIX W YIOTHbIX CManeH npo-
3payHan ABepb BefeT Ha Teppacy. C BEpXHUX dTaxel
OTKPbIBAETCA MPEKPacHbI BUS Ha OKPECTHOCTU FOpo-

[a 1 Ha naHopamy peku. KctaTtv, MHOrve nomelleHna
Ha 3TOM YPOBHe MMEIOT CTEK/AHHbIE CTeHbI. Ha HUXKHMX
STaXaX OKHa B OCHOBHOM CTaHAapTHble, 4YTOObI MO
HOYaM ropoACKoe OcCBelleHne He 6ecnokouno obuTa-
Tenewn KBapTup.

Mpw BbIGOPE CTeKNa rMaBHY POsib Chirpana Heobxo-
AMMOCTb obecneyeHuns xopoLiero o63opa 13 3gaHus.
O6wupHan naHopama peku Jla-MnaTa, Kyga BoIxogut
nepenHuin dacap 6awHu, 6bina obecneyeHa 6Gnaro-
JapA OKOHHbIM CTeKnam 6onblioro pasmepa, ycTa-
HOBJIEHHbIM B FOCTUHBIX U CNanbHAX. [inA ocTekneHua
NCMONb30BaNINCb BbICOKOIGPEKTNBHbIE CTeKnona-
KeTbl, BbIMOJIHEHHbIE U3 TONy6Oro CONHUE3alnTHO-
ro crekna Pilkington Arctic Blue™ TonwuHon 6 mm
CHapyXu 1 13 namuHmpoBaHHoro ctekna Pilkington

Matepuanb npepocTaBneHb NpaButenbcTteom bysHoc-Anpeca,
apxutekTypHbMm 6lopo Estudio Parysow Arquitectos, komnaHuen Pilkington

Optilam™ 6,4 MM N3HYTPU C BO3AYLIHOW NPOCIOKOW
TONWMHON 12 MM MeXAy HWMU. DTO CyLeCTBEHHO
CHUW3MJIO HarpeB OT CONTHEYHbIX Jyuyeil NO CPaBHEHUIO
C MPO3payYHbIM CTEKIIOM 1 B TO e BpemA obecneunno
BbICOKMIN KOIPULIMEHT CBETOMPOMNYCKAHNA.

YTo6bl GanocTpabl He 3aKpbiBany 0630p M3HYTPU
3[aHuns, nx caenany 13 6ecUBETHOrO TaMUHUPOBAHHO-
ro ctekna Pilkington Optilam™ 10,8 Mm TonLMHON.

OkHa 3agHero ¢dacapa 6alHU MMET MeHbLWi
pa3mep, NMOCKONbKY MMEHHO Ha 3TOW CTOPOHe pac-
NMOMOXeHbl KyXHU, BCMOMOraTeNibHble U TEXHUYEeCK e
nometieHms. 3aecb 6bifI0 UCNOIb30BaHO OfMHapHOe
6ecuseTHoe cTekno Pilkington Optifloat™ Tonwwm-
HOW 6 MM.

MepBbill 3Tax, Ha KOTOPOM PACMOaralTCA TEXHW-
yeckre MOMELLEHUA, OTAENEH OT MPOEe3Xen YacTu
CTeKNAHHOW CTEeHOW, yTo obecrneyvBaeT Gesomnac-
HOCTb U He orpaHuyvBaet o63op. [na 3Ton uenu

MCrnonb3oBanocb 6ecuBeTHOe 3aKaJeHHoe CTeKIo
Pilkington Optifloat™ Clear TonwuHon 10 mm.

Ha BepxHeMm 3Taxe Haxof4ATCA 30Hbl 06LEeCTBEHHOIro
nonb3oBaHvA (Hanpumep, NMOMeLleHVs ONs OTAbIXa,
CropT3an, KOCMeTUYEeCKU KabrHeT), OTKyfa OTKpbIBa-
eTCA 3aMeyaTesibHbI BU Ha FOPOA U Ha peky, nogyep-
KNBaeMbIi C MOMOLLbIO CBETOMPO3PayYHbIX CTEHOBbIX
KOHCTPYKLUUIA 13 CTEKIIOMAKETOB, B KOTOPbIX CHAPYXK
MCMoMb30BanoCb TOHNPOBAHHOE B MAcce CTEKIO rofy-
60oro ugeTta Pilkington Arctic Blue™.

lfony6oi dacag xunoro komnnekca Torre Union,
BHE BCAKOro COMHEHUA, yKpacua ropoackon nemsax
ceBepHoOM yactu bysHoc-Apeca n HaMHOro nNpeB30-
wen cTporve TpeboBaHUA MeCTHOrO PblHKa HepdBu-
XKUMOCTN.

deBpanb/MmapT BblcﬂTM
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MnaHupoBka

21-28-ro aTaxen

B 6alwuHe 92 KBapTUpbl. Ha 18 HMXKHMX 3TaXkax UX MO YeTbipe: ABe C NapoMn
cnaneH n age ¢ Tpemd. Ha ataxax ¢ 21-ro no 29-11 Bcero no fiBe KBapTupbl
C TPeMA CnasibHAMU B KaXKAO0MN, a TakxKe nomelleHve ana npucnyru. Ha
30-31-m 3Taxkax — fiBe [IByXyPOBHEBble KBapTVPbl C ABYMA CNaibHAMM.
MomMrMO 3TIX pOCKOLLHbIX anapTameHToB B Torre Union npeacTtaBneHbl

1 Apyrve atpubyTbl KOMPOPTHOW XKN3HM BO BCEM MX MHOroo6pasum.
CobpaTb Bce 3T0 BENIMKONENMWE B OfHOM MeCTe yaanocb 6naropaps
nnowaan yyactka — 6onee 2700 KB. M.

Pa3spes
3[jaHuA

MnannpoBka
yyacTka

ApPXMTEKTYpPHble 0COBEHHOCTU YMeno MpeTBOPEeHbl
B KOHCTPYKTVBHOM pEeLLeHNM HecyLIero Kapkaca, Befib
€ro HafeXXHOCTb U rPaMOTHOE YCTPOWCTBO — OCHOBO-
nonaratowme GakTopbl NpPU BO3BELEHWUUN BbICOTHbIX
30aHuin. EcTecTBEHHO, MaKCMMaribHasA Harpyska npu-
XOAWTCA Ha HUXKHIOW 4YacTb Hebockpeba, mosTomy
6eTOHHOE LieHTpaNbHOe AAPO, FAe pa3MelleHbl necT-
HWYHbIE Y TMPTOBbIE LWAXTbl, JOMOIHEHO KOJIOHHaMM 1
HecyLMUN CTEHaMW MO BHELUHEMY NepuMeTpy 3AaHuA.
Bo3spencTene BeTpa 1 cuny TAXKECTU BepXHeEn TpeTn
6allHN NpYHMMaeT Ha cebAa MpPenMmyLLecCTBEHHO KOH-
CcTpyKumMa appa. Hago ckasaTb, UTO Takoe pelueHune
No3BONMNO BO3BECTU 3[aHNE B PEKOPAHO KOPOTKMe
CPOKM, UTO Takxe Oblfo NpeaycMOTPEHO TeXHWUYECKU-
MW YCNOBUAMY Ha MPOEKTNPOBaHNe.

Bce 310 06ycnoBuno Bbibop MaTepranos, obecneun-
BalOLLMX COYETaHVE MOLLM 1 IEFKOCTW NPY BOCNPUATUN
CJIOXHOW reomeTpumn Hebockpeba. BepHasa nponop-
LS CTEKNAHHBIX 1 BETOHHBIX YYacTKOB npugaet Torre
Union CTUAbHOCTb 1 KOHCTPYKTUBHYIO HAaAEXHOCTb. 1A
BHELUHMX CTEH MCMOMb30BaH BbICOKOMPOYHbI GETOH, a
CMOLHOE OCTEKIIEHNE BbIMOIHEHO U3 ABOHbIX repme-
TUYHbIX cTeknonaketoB DHG (Double Hermetic Glass),
KOTOpble CYLLeCTBEHHO CHUXKAIOT TEMIOMNPUTOK U 3aLLu-
LLAIOT OT OCAfIKOB B JOM[JIMBbIN CE30H, KOTOPbIN Npu-
xoauT B byaHOC-Alipec BMecTe ¢ MyCCOHaMU.



apxuTekTypa
M npoeKTupoBaHue
ARCHITECTURE /.\\'D ] 5[] MaTepuans npeaocTaBneHbl KomnaHuen BIG

|acnekTbl

HA BEPETAX

Mpaza - o0uH u3 Kpacueeliwux 20poooe Eeponel. E20 keapmanel packuHynuce 800/16
o6oux 6epezoe peku Bnmaebi. [opo0 pacnosioxeH Ha NAMU XOJ/IMAX, pa30es1IeHHbIX
pekKoli Ha 80ceMb 0CMpP0OB086, U yxe 8 X seke 6611 cmonuyel Yexuu. 30ec MHO20
30aHuli — npou3eedeHUli apxumeKmypHo20 uckyccmea. lomuka, 6apokko, Kyéusm

HasBaHue: Walter Towers

u 6os1ee no30HUEe MBOpeHUA 3004UX — 8Ce 3MO Oesiaem 20p00 mMypucmuyeckum s SaCT
UeHmpom, npumsAazausearowyum, CJIio6HO Ma2HUMOM, ny611uxy €O 8ce2o mupa Apxutekrop: BIG

o o CoaBTopbi: Adams Kara Taylor
Pa3H006Pa3ueM 4’0le PeweHuu u mpaauuuu' HasHaueHmne: MHOrodyHKLMOHaNbHbIN KOMMIEeKC

Mnowaab: 38 000 KB. M
Bbicota: 90 m
pPOEeKTMPOBaTb HOBYI BbICOTHYIO MecTononoxeHue: para, Yewckan Pecnybnuka

CocTosAiHMe: NpoeKTnpyeTcA
AOMWHAHTY AnA 3TOro CTapuHHOro p py..
KonnekTus cosgareneir:

ropopa c ero ytoTHbIM1 yiio4Kkamn — OTBETCTBEHHbIN NapTHep - Bjarke Ingels

3ajaya He 13 NpocTbix. Heobxoanmo pykoBoauTenb npoekTa — Niels Lund Petersen

BMNCbIBaTb COBPEMEHHYIO BallHIO B Hap npoektom pabotanu: Kamil Szoltysek, Jan Magasanik
APXUTEKTYPHYIO Cpeay, Ccopepallylo 3JaHuA, CTaB-
lWwre BM3UTHOWN KapTO4kou ropopa. BoamoxHo nu B
npuHUMne co3gaTb 6allHIo, KOTOPas He TOJIbKO rapmo-
HUYHO coyeTana 6bl CTapble 1 COBPEMEHHbIE apXUTeK-
TYPHble CTUAK, HO 1 CTana HOBbIM CUMBOJIOM ropoaa?
PaspaboTunku npoekTa 6awHy Walter, apxutekTopbl
Jatckon ¢upmbl BIG, cumTaloT, UTO 3TO BO3MOXKHO.
OHM pewmnn BOCMONb30BaTbCA PafoOCTPONTENBHOWN
Tpaguumnen cpedHeBEKOBbA M Pa3MecTUTb 34aHuA
60K 0 60K. CoueTaa TpaauuMm U PaLMOHaANbHOCTb
COBPEMEHHOI BbICOTHOW 3acTPOWMKWU, apXUTEKTOPbI
13 BIG co3ganu npoekT »unow BbicoTkn Walter Tower.
Korpa 3To 3aaHue 6yaeT NoCTPOeHo, NoKa HensBecT-
Ho. [lo nepBoOHaYanbHOMY MnaHy ero AOMKHbI BO3Be-
ctn K 2012 rogay.

32 BblchM deBpanb/MmapT despanb/mapT BblcuTM 33
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HauumoHanbHbih HopmaTtus. CSN 73 4301 / CtaHAapT fHEBHOro ocBelleHus 4.3
Mnowagb, ocBeleHHanA CoNHLEM, OMXKHa NPeBbIWaTh 1/3 NnowWwaan Xunoro
nomelleHns. ECnm conHue cBeTUT TONIbKO C OfHOI CTOPOHBI, Fy6riHa NOMELLeHNI
3TaXka He JO/MKHA ObiTb 6oMbLue 2,3 BbICOTbI MOTONKA. 1 MapTa 1 21 nioHsA
ONUTENbHOCTb COMTHEYHOTO OCBELLEHNA JOMKHA ObITb MO KpanHen mepe 90 MUHYT
B AeHb. [lonyckaeTca u gpyras npoueaypa pacyeTa, Korga 3a MUHUManbHyo
NPOAOIKMTENIbHOCTb OCBELLEHUA COMHLEM B nepuog ¢ 10 deBpans no 21 maprta
6epetca 3600 MUHYT (40 AHeln X 90 MUHYT B fieHb). [1oLwaab XX1noro nomeLLeHns
(rocTHOW, CNanbHW, CTONIOBOW) AOMKHA COCTaBNATb He MeHee 8 KB. M. Ecnn
KBapTMpa Of4HOKOMHAaTHasl, MoMeLleHre JOMKHO ObITb He MeHbLUe 16 KB. M.

34

MnaHbl obUCHBIX 3Taxel
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MNaeto co3gaHna Hebockpeba Takon Gopmbl NofcKa-
3a HeCNIOXKHble MaHWUNynAUMM C IUCTKOM Oymaru.
YTto monyumuTcsa, ecnm HagpesaTb U PacTAHYTb Kakon-
To 06beM, pa3fenuB ero Ha uyeTblpe yactu u obe-
CneyrB TeM CamMblM MaKCMMyM MOJSIe3HON nnoLwaan
npu Hambonbluen nosepxHocTn ¢acagos? MpoekT
Walter Tower npefycmatpuBaeT BO3BefEHME YeTbIpex
6alleH, KOTOpble Ha caMoM fene ABAAITCA YacTAMM
OiHOTO LLEeNOoro, «pa3pe3aHHOro» N <M30rHyToro.

Mpy npoekTMpoBaHWU 6GawWHW AN NPOMbILL-
NEeHHON 30Hbl BO3HUKMA AWNemMMma: Kak chenatb
3aCTPONKY AOCTAaTOYHO OOBEMHOM C TOYKM 3pe-
HUA 3SKOHOMMYECKON uenecoobpasHOCTU, HO
B TO K€ BpemMsa copa3MepHoi naHopame [lparu.
HappesaHHbli INCTOK Gymarvn MOKpyTWAW — U O,
uypo! — mecTo npeobpasunocb O Hey3HaBaemo-
ctn. Mano Toro - yganocb gobutbca Haunyylwen
OpUEeHTaUUMN XUMbIX MOMELLEHNA, OKHa KOTOPbIX
CTanu CMOTPETb Ha BOCTOK 1 3anaf, uto obecneyu-
NO NpeKpacHble BUAbI U MaKCUMaNbHY eCTeCTBEH-
HYI0 OCBeleHHOCTb. [locnegHnn NOBKMN NOBOPOT
nvucta Gymary - M Mbl MoJiyyaem MPOCTPAHCTBA
nnowapabto 400 KB. M ANA YyrnoBbiIX anapTaMeHTOB
B BepXHen yacTu 3gaHuA. B uenom xe B komnnekce
MO>KHO BbII€NNTb TPW OCHOBHbIE 30HbI: YHUBEPMAr

ObecneunBalollee Cuctema csazen Appo
YCTOMYMBOCTb AAPO KeCTKoCTH

B OCHOBAHWUM, OGUCHl HA HUXKHUX STaKaX U Xunbe
Hag HUMWN.

MaHopama ucTopuyecknx GaweH «ropofa COTHU
wnunen» (Tak HepefKo HasbiBaloT lpary) — cBALleH-
HaA [ApParoueHHOCTb ANA MeCTHbIX 3044uX. K cnox-
HOMY CUSTy3TY €ro, COCTOALLEMY N3 MHOFOUYNCSIEHHbIX
OCTPOKOHEYUHbIX KpblLl, camo cobol HanpalumnBanocb
JOMOJIHEHME: pelleHOo 6blo CoopyauTb Gonbluyio
NnacTuHy, KoTopas B TO e Bpems Mnociyxuna 6Obl
6apbepom, orpaxaalolym KBapTan oT Wyma ropoj-
cKkoro TpaHcnopTa. C yyueTom ocobeHHOCTel yyacTka
nonyymnacb KBagpatHaa nnactnuHa 80 M WUPUHOW 1

1 cuctema cBszen

BbICOTON 1 20 M TONWMHOW. B apxutekTypHOm o6nu-
Ke 3[aHW CoYeTaeTCss OCHOBATENIbHOCTb COBETCKO-
ro naHesnbHOro AOMOCTPOEHUA U TUMUYHO YeLlcKoe
co3Be3aue GaleH. Kpome Toro, Bcsa KOMMO3nLMs CUM-
BONM3NPYeT MecTo, 0b6pasya orpomHyto nutepy W.
OTa upesn BO3HMKNa B pe3ynbTaTe c60A TEXHUKU, Korga
NPUHTEP 3a)KeBasl INCT C n3obpaxeHrem GyKBbl.
Kaxkpan 6awHa umeeT 27 3Taxel U 3KCnnyaTupye-
MYI0 Kpbily. HUXKHWIA 3Ta, KOTOpbIi coobLyaeTca co
CTNO6ATOM U NCMONb3YeTCA B KOMMEPUECKUX LiensXx,
BKJIlOUaeT B Cebs BXOAHYIO rpynny U BecTubionb
Xunow n oducHom yactu Komnnekca. Ha cnegyrowmx

deBpanb/MmapT Bb“:ﬂ“!kj;

35



|acnekTbl

36

QDyHKUNOHaNnbHoe YyCTPOCTBO

O6wasn nnowaab — 38 049 KB. M

Kommepueckme nnowagm — 4353 k8. m

OdwcHble nnowagu: 4 3taxa no 1296 k. m (5184 kB. M)
Munasa nnowagb: 22 s1axa no 1296 k. M (28 512 KB. M)
MNMop3emHas cTosiHKa: 1 3Tax, 270-300 MalmH (6670 KB. M)

CuTyaLMOHHBIV NnaH

Bblcnr!!h'/ﬁ deBpanb/MmapT

yeTblpex 3Ta)kax C YeTblpeXMeTPOBbIMM MOTONKaMU
pacnono)artca agMUHUCTPATUBHbIE MNOMeLLeHMnA.
Kpome Toro, ecTb BO3MOXHOCTb YCTPOUTb Nepexof-
HbIli 3Ta), CBA3bIBAIOLWMIA HUXKHUIA YPOBEHb BalleH ¢
nomelLLeHnAMN nogrnyma, obbeanHUB Npu Heobxoam-
MOCTU ODUCHbIE NPOCTPAHCTBA. 34eCb TAKXKE MOXKHO
pa3mecTnTb pecTopaH 1 3anbl ANA coBewaHmni. Xunbe
3aHMMaeT BCe 3TakM Bbilwe 4-ro. PacnonokeHHbIMM Ha
Kpbllle Teppacamy CMOryT MO/b30BaTbCA Bce obuTa-
Tenu 3gaHuA.

Cnerka nNpunogHATbIN NOAUYM, CAYXKaluin TakxKe
CKBEPOM, C CEBEPHON CTOPOHbI MMEET HaubosbLLyio
BbICOTY. DTO NPOCTPAHCTBO COEAUHEHO ABYXYpPOBHe-
BbIM MOCTOM CO CTaHumen «Pagnnyka» n OKpecTHOCTA-
MW NO APYryl0 CTOPOHY NIMHUK MeTpOo. KOHCTpyKumA
MOCTa TaKOBa, YTO HMXHWI ero ypoBeHb BCeraa 3alym-
LeH OT Kanpu3os noroAbl. I BMecTe € Tem 3TO CamMblin
KOPOTKUI MyTb OT METPO A0 HOBOrO CKBepa.

ABTOCTOAHKa 3aHMMaeT BCe NPOCTPaHCTBO Mof
NnoaMYMOM U «MHOTOGYHKLMOHaNbHbIM» MOCTOM, YTO B
JaHHOM cJlyyae, 6e3ycnoBHO, Haubosnee paurioHanbHO.

Komnnekc nmeet aBonHON ¢acaf: BHewwHas 060-
NOYKa 3alyMLiaeT BHyTPEeHHee OCTeKeHre 1 co3gaet
TeHb. CO BCeX CTOPOH 3faHuA yepe3 Kaxpable 1,5 m
NOBEPXHOCTW YCTAHOBNEHbl BepTMKabHble NiacTu-
Hbl 3aTeHeHVs, KOTopble TakXe pa3fensioT 6anKoHbl

MewexopHbIn MocT

C PacnonioXXeHHbIM NOoA HUM
nepexofom, COeANHAIOLLNM
HOBYIO FOPOACKYIO MoLwaab
N CTaHLUUIO METPO

COCeAHNX KBapTUP K Ciy»KaT MPOTUBOMOXKapPHbLIMU
neperopofkamu mexay rnometueHmamu. Kpome Toro,
3TV MNACTVHbI KOMMNEHCMPYIOT BETPOBYIO HarpysKy Ha
coopyeHue.

Bnaropgapa pelleHnio Hecywmnx KOHCTPYKLUA ©
M3HayanbHON CTPYKTYPHOM YCTOMUYMBOCTM CTpoOe-
HWUA faHHOW GOpPMbl YAaNoCb MaKCMManbHO CHU3UTb
ero Bec. beTOHHble MeX3TaXHble MepekpbITUA —
Hanbonee npocToll BapumaHT ycTpoicTBa — obe-
CneynBaloT XOPOLLYI0 3ByKOU3ONALMIO U MOXaPHYIO

6e3onacHocTb. [lpeABapuTeNbHO HanpAXKeHHble
NAoCKMe NANTBI YKNaAblBaloTCA Ha YaCTOKON KOJTOHH
BHYTPM 3aHWIA, C MPONETOM NPUOANINTENBLHO 7,2 M.
Kak anbTepHaTuBa BO3MOXHO NprMeHeHne 6apbo-
TaXHbIX KOJTOHH.

BHelwHVe BepTrKanbHble 31eMeHTbl OyayT N3roToB-
NeHbl U3 CTanu 1 3anoSIHEHHbIX GETOHOM CTanbHbIX
npodunein. Mo neprmeTpy NEPeKPbITUA MOCTaBAT
6anKku, N3roToBJIEHHbIE W3 CTanu, 4yTobbl obnerunTb
nx coeavHeHve B 6anky Buperaens. Mpu npoektnpo-
BaHMU KpaiHWX 6alleH rnaBHOM 3afayen 6b1o obe-
CMeuYnTb MX YCTONUYMBOCTD, @ 3a04HO U ABYM APYrvM
6aLUHAM, N BCEMY CTPOEHNIO B LIESIOM.

BesycnosHo, npoekt Walter Towers Bbi3biBaeT He
TONbKO BOCXMLLEHMWE, HO U OMNpefeNieHHble BOMPOCHI.
Hanpumep, HacKonbKO YCTONUMBLIM GYAET COOpyKe-
HVe, eCIN MO NPOEKTY KpalHue GalHN OTKNOHATCA
B CTOPOHY 6e3 onopbl? Unu Kakum obpasom byget
yCTpoeHa cuctema NmdToB B 34aHUN CTONb HEOObIY-
Hol dopmbI?

YTO X, HACKOMbKO YCMewHbiM 1 GYHKLMOHANbHbBIM
CTaHEeT 3TOT MPOEKT, NMOKaxeT Bpems. Hago ckaszaTtb,
cneunannctbl 13 BIG yBepeHbl B cBOe apXUTEKTyp-
Holn nobepe. Ho B nio6om cnyvae lMpara nonyunt
elle OAHY rpafoCTPOMUTENbHYIO AOCTONPUMEYaTESNb-
HOCTb.

deBpanb/MmapT Bb“:ﬂ“!kj;
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Bempoeoe 8o30elicmaue ucnsimbigsaem no6oe
coopyxeHue, u 4em 6o/1bUie 8bIcOMa - mem OHO CuUJIbHee.
BoicomHbim coopyx<eHuam (om 100 0o 300 m), KaK npasuso,
npudaemcsa nupamuodanbHas ¢popma, 6;1azo0apsa Komopoli
docmuezaromcs ycmouli4yugeocms U COnpomuesisieMmocms
8empoebIiM Hazpy3Kkam, a makK»<e 6osiee pasHomepHoe
pacnpeodeneHue ycunud.

Bb":n].!!hl/t deBpanb/MmapT
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Qolle nepBoro 3taxa — 560 KB. M (MOTONKK — 5 M)
MepBblii ypoBeHb: TeXHUYeCKas/cnykebHasA 30Ha —
18 000 KB. M (BblcOTa — 165 M)

Btopoli ypoBeHb: BecTn6t01b 1 TeaTp —

18 500 KB. M (BblcOTa — 174 m)

TpeTuin ypoBeHb: Teppaca Ha Kpbilue —

19 000 KB. M (BblcoTa — 194 m)

0O6wasn nnowaab o6LWeCcTBEHHON 30HbI —

38 000 KB. M

O6wasn nonesHan nnowagb — 56 064 K. Mm
Mnowaab yyactka — 20 752 KB. M

BbicoTa 3gaHusa — 194 m

Pa3pes 3paHua

TOObl CHV3WTb BO3AENCTBME BETPO-
BbIX Harpy3oK 1 obecneunTb ycTonumn-
BOCTb, BEPXHIOIO YacTb 6allHu fenatot
60oree y3Kol MO CpaBHEHWIO C OCHOBa-
HVieM, B COOTBETCTBUM C 3MIOPON N3~
6aloLLX MOMEHTOB OT BETPOBOTO Bo3feNcTBuA. OgHako
B rocnegHee BpemA CO3faTenn BbICOTOK CTPEMATCA
MCnonb3oBaTh [elCcTBylolWwmMe Ha 3gaHune BeTpa. Bo Bpa-
watowmxca 6awHAx Oasnpaa Ouwepa, Bahrain World
Trade Center ¢ TypbuHamm mex gy Koprycamm u Anara
Tower komnaHum Atkins, a Takxe paae ApYrmx NPoeKToB
BETEP UCMONb3YIOT A1 BbIPabOTKM SHEpPrum.

AsTopbl npoekTa Tornado Tower — Ynbdp MelieprpeH
n Anppec bepeHccoH u3 komnaHum Visiondivision
npu cotTpyaHnyecTtse ¢ Mapkycom BarHepom u3 Svens
Standard npepnoXxunm cBo BapvaHT UCMOMb30BaHNA
cunbl BeTpa. KonnekTnB CTOKroNbMCKOW apXUTEKTYp-
HOV GUPMbI MPEASIOKUN SCKU3HBIN NPOEKT CTPOEeHUA,
B KOTOPOM W3OTHyTble JIOMacTW, YCTaHOBJIEHHblE Ha
onpeaeneHHbIX yyacTkax Gpacazia, BbIpabaTbIBalOT NekK-
TPO3HEPruto 3a CHET BbICOTHbIX BO3AYLUIHbIX MOTOKOB.

CoBpeMEHHbI N YHWKanbHbIA NpoekT Tornado
Tower 6bin co3AaH ANA KOHKypCa Ha CTPOMTENbCTBO
«Tanbenckoro onepHoro aoma» (Taipei Opera House)
Ha TavBaHe. ABTopbl Tornado Tower cnpoekTUpoBanu

Bblcn“!hlﬁ deBpanb/MmapT

3[laHre, BEPXHAA YaCTb KOTOPOrO HAMHOTO LUMPE OCHO-
BaHMA. 3TO 6bINO cAENaHO, YTOObI MaKCVIMarbHO UCMOSb-
30BaTb BETPOBbIE NMOTOKU ANA BbIPAabOTKUN SNEKTPO3HEP-
v, BeAb BpaLlaTb TYPOVHbI MOXKET He TOIbKO BOAa, HO
1 BeTep. 3aaHne, CKOHCTPYMPOBaHHOE C YYETOM pPO3bl
BETPOB, HaNOMMHaeT TopHaAo. Takada ¢opma He TONbKO
COOTBETCTBYET apXUTEKTYPHON KOHLENUMN — KO BCEMY
npoyemMy ropop nosyyaeT HOBbIV YHUKaNbHbIN CUMBOJT,
YTO TaKe 6blNI0 0603HAYEHO B KOHKYPCHDBIX YC/TOBUAX.

M3-3a cBoel rpr6oBmaHON GOpMbI NOCTPOIKa HEMHO-
ro HanmoOMWHaeT BOAOHaNoOpHyo GawwHio. Kak npasuno,
rnofobHble COOpYXeHWA AenalT U3 6eToHa, OfHaKo
Hecylwme KOHCTpyKuun 194-meTtposoro Tornado ana
MPOYHOCTU PELLIEHO BbISIO BbIMOHUTL U3 CTaNW.

KoHcTpykTuBHOe peleHne Tornado Tower no3Bo-
nAeT MakCMManbHO YAAaYHO CMIaHMPOBaTb U Y4aCcTOK
psgom co 3aaHuem. Befb 6naropapsi BblbpaHHOM
dopme HebocKkpeba y ero NOJHOKMA MOXKHO CO3AaTb
NMPOCTOPHYIO 06LEeAOCTYNHYIO MNoWaab, rae pasme-
CTATCA TOProBble TOUKK, ByAyT NPOBOANTLCA KYNbTyp-
Hble 1 06LLeCTBEHHbIE MEPONPUATUS.

Buabl, oTKpbIBaoWmeca 13 obLecTBEHHbIX 30H 34a-
HVIA, TaKXKe OTNINYAOTCA 0COOOW NPYBEKaTENbHOCTBIO.
Bxop B 6alLHI0 YKPaCAT «KeMUY>K1HaMMW», ONnLeTBOPS-
IOLMMI Nepexof U3 ropofACKo CyeTbl B Xpam CLieHYe-

CKUX UCKYCCTB. ITO 6YyAYT HETOKCUUHbIE 1 HEroptoume
AKPWNOBbLIE LWapPbl C NErkMM 3epKasbHbiM 3ddeKToM.
Pa3Hble no pasmepy u pa3bpocaHHble B Npuyynau-
BOM MNopsAfKe He TONIbKO Ha MowWwaju, HO 1 BHYTPW
3[aHUA WKEMUYXKMHbI» YCUNMBAIOT BrieyaTieHne Tea-
TPanNbHOCTN 1 OLHOBPEMEHHO NMPUAAIOT LESIOCTHOCTb
KOHCTPYKTUBHOW KOHLIENLMN BCEro KOMIMeKca.

BHywwnTenbHaA cnvpanb K3 >XEeMUYyXWH cTana u
OCHOBHbIM aKLLEHTOM BeCcTUboNA. YBUAETb €€ MOXKHO
13 nndTa, WaxTa KOTOPOro Kak 6yaTo NPOH3aeT XeMm-
Yy>KHYI0 rpo3fb. Bokpyr cnnpanu MoxHO NponTy no
onoAcbIBaloLLel aTPUYM ranepee Unm NpoKaTUTbLCA Ha
«KeMUyXHOM MapoBo3e A8 0CO60 BaXKHbIX MEPCOH»,
cnepytowwem npamo B 3an Grand Theatre.

KOHUEepPTHbI 3an, 3aMOIHEHHbIN XeMUy>XKUHaMW, NoA-
CBeYeH MArKMM CBETOM, KOTOPbI MOXET ObITb oTpery-
NNPOBaH B COOTBETCTBUM C aTMOCHEPON MEPONPUATUS.
NHTepbep TeaTpa — C/IOBHO UyfdeCHbIi COH: BOsLIe6Han
peanbHOCTb NepeHeceT BaC B Apyrov Mup. MoxHO cKa-
3aTb, UTO TeaTp — ITO «CepALEe» KOMMEKCa, ero «rnas-
HaA eMuyxuHa». onynpo3pauHble LWapbl Noaceeve-
Hbl C33A1, @ UX MEPKHYLUMIA CBET HAaNMOMUHAeT Aanekve
3apHULbL. B 3aBMCMMOCTM OT CneKTakA MOXHO MeHATb
06CTaHOBKY, YTOGbI MPYAATL YHNKAbHOCTL Cpefe, B KOTO-
poli pa3BopaunBaeTca AeNCTBO. «?KeMuy»KHas» NloCTpa B
LieHTpe 3afla UCTOYaeT MATKUIA, MOYTU CKAa3OUHbIN CBET,
NPUKOBbIBaA K cebe BHUMaHME, @ <KEMUYXKHbI MapoBO3»
npeBpaLlaeTca B yaobHble 3puTenbckue MecTa.

Mporynueasacb No Teppace, PacrofoXeHHON Ha
Kpbllle 3[aHnA, TAe XXeMUYXHbI CUBatoTCA C obna-
Kamu, Bbl BAOBOJIb HACNAAMTEChb FOJNIOBOKPYXUTESb-
HbiMM Buaamu Tainbes. Kpome Toro, «nogHebecHas
Teppaca» BMoOJIHE MOAONAET ANS Pa3fIMUHbIX obLie-
ropoACKNX NPa3fiHUKOB 1 TOPXKECTB.

[llaxke camo 3fjaHMe CTaHOBUTCA YYaCTHUKOM Npea-
CTaBfieHUA, CPeAoTOYMEM [AYXOBHOW KyNnbTypbl,
06LIeCcTBEHHON XU3HU. BMmecTe ¢ Tem 3TO U UCTOYU-
HUK 3KONMOrMYeCKM YNCTON SHEPruu, YTo oLlyLiaeTca
B MOLLHOM BpaLleHUN fionacTel BETPOBbIX TYpPOUH.
Takoe rapmMoHWYHOE coYeTaHMe HOBEWLIUX TEXHO-
NOTUIA N XYAOMECTBEHHOrO 3aMblC/la HeYacTo BCTpe-
TULWb B COBPEMEHHOW apXUTEKTYpPE, MO3TOMY NPOEKT
BblaenseTca cpean u 6e3 Toro HeMHOTMX HauyMHaHW
nogo6Horo popa.

K coxanenuto, Tornado Tower He cTana nobeaute-
nemMm B KOHKypce NpoeKToB ans «Tainbelickoro onep-

HOro goma». I TeM He MeHee Mbl MOXeM nomeyTaTb
0 TOM, YTO Korpa-Hubyab bynem cCMOTpeTb onepy B
TakOM BOCXUTUTENIbHOM MecTe. [louTu cpasy »ke nocne
TOrO, KaK KOHLienuums 6allHn cTana n3BeCTHa LMPOKOWA
06L1eCTBEHHOCTH, K apXMTEKTOpam o6paTuniacb CTpo-
nTefbHaA KOMMaHWA C NpeasioXeHNnem BbIMOAHUTb
TEXHNKO-IKOHOMMYECKoe O0OOCHOBaHMEe MpPOeKTa,
NMOCKOJIbKY BCe e eCcTb Hafexpa, uto Visiondivision
B Gnvkarilem 6yayliem peanvsyeTt CBOM apXUTEKTYP-
HbIV WeneBp, KOTOPbIA, HECOMHEHHO, CTaHET NamAT-
HUKOM 3KONOrMYecKoro noaxoaa v Aep3HOBEHHOCTU
30[14€CKON MbIC/TN.

deBpanb/MmapT

MAPLPYTbI:

.,D,J‘IFI LUINPOKON
ny6nukn

. [na VIP-nepcoH
3puTenbHbIN 3an
O6opynoBaHue
3akynuca

[ ] Teppaca Ha Kpbliwe

. YpoBeHb TeaTpa

1 AIMUHNCTPATUBHbIE
nomeuieHnsa

2 [pumybopHbIe

3 PeneTnUNOHHbIE
3abl NOA CLUEHOM

4 NoasemHbIN nepexoa
Ha CTaHLMI0 METPO

5 Mnowaab

6 Bxop B 3maHue

7 NMaHpyc

8 OcTaHoBKa
©KEMUYYKHOTO
napoBo3a»

BbICOTHAIE
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WHnumaTtumea: Monolab

CocToAHMe: NONCK MHBECTOPOB N 3aCTPONLLNKOB

MpoekT: Monolab

Konnekrus: AH Bunnem BaH KuneHnbypr,
A. XnebuHcka, E. KomapkmHcka, M. Pogxep
P>xeneuku, I. Mnwo-Hepap, b. iporre,

M. BaH Oepc, I. MNMopcio

MopHeb6ecHble BeCTOONMN

ota PoTtepgam m cuutaetca BbICOT-
HbIM FOPOJOM, aPXMTEKTOPbI CTYANUU
Monolab n ee rnasa AH Bunnem BaH
KnneH6ypr 3Toro mHeHus He pasge-
naT. W yuntbiBas peanbHylo cuTya-
LMo, OHU MpeanoXunu ropogy Bo3secTn Rotterdam
City Tower B nopTy Ha peke Mé3 (Maac)...

lpagocTpounTtenbHoe 6lopo DS+V paspaboTano npo-
eKT palioHa BbICOTHOW 3aCTPOWKK, MPOCTUpatoLLenca
OT OKpecTHocTel LleHTpanbHOro BOK3arna, 3axBaTbl-
Basi AenoBol KeapTan Kop van Zuid, po TpaHcnopT-
HoW pa3BA3KKM Zuidplein u MHorodyHKUMOHaNbHOro
komnnekca Ahoy. Apxutektopbl Monolab npegnaratot
paclmpmnTb ero XHble rpaHuLbl — B 3Toin 30He City
Tower 6ygeT nepBoi U3 Lenoro paga baleH, KoTopble
pacnonoxarca xHee.

MpoeKT COCTONT M3 YeTbIPeX OCHOBHBIX KOHCTPYK-
TUBHbBIX 3MeMeHTOB: GallHK, TPaHCMOPTHON peLleTKy,
6yrnbBapa 1 aBTOCTOAHKMN.

OpHa 13 0cobeHHOCTEN BGallHM — MeCTO ee Pacnoso-
MeHUA, OHa NoJHUMETCA NoCcpeay 3anmBa Ha peke MEs,
YTO MO3BOSIUT CBECTU K MUHVMYMY BETPOBYIO Harpysky
N 3aTeHeHVe, a KpoMe TOro, JacT BO3MOXHOCTb ANA
peanu3aunmn Apyroro NPOEeKTa, 3aBepLualoLero Noguym
C aBTOCTOAHKOW. [lpyras oco6eHHOCTb 3TOrO 3AaHus,
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nopaatoLiero CBoen CKySbMTYPHOWN BblPasuTesIbHO-
CTblO, 3aKNIOYaeTCA B TOM, YTO C PasHbIX TOYEK OHO
BbIFNAAWT NO-Pa3HOMY.

Ecnn npoekT 450-meTposon City Tower 6yaeT Bonno-
LLieH B XM3Hb, HallHA CTaHeT CaMblM BbICOKUM 3AaHVeM
B HupgepnaHgax n cpaBHAETCA C 3HaMeHUTbIMM Petronas
Twin Towers B Kyana-J/lymnype, BbiCOTa KOTOPbIX C aHTEH-
HoW noutn 452 m. Obuwas nonesHaA nnowaab 34aHuA
coctaBuT 83 400 KB. M 1 OyfeT 3aHATa KBapTMpamu,
odricammn, TOproBo-pasBneKaTeNbHbIMY KOMMIeKCamm C
TPeMs CMOTPOBbIMM MIOLLaAKaMK, CNOpPTKIy6amu, kade
N pectopaHamy, 6apamu, a Takxe nrowagkamyi ans
3aHATWI 3KCTpeManbHbIMU BuaaMn crnopTa. OdurcHble
N KUnble 3Taxu 3acTekneHbl $poToranbBaHUYeCKUMM
naHenAMN C OJHOCTOPOHHEN MPO3PaYHOCTbIO, Apyrue
noMeLLeHNA OTAeNaHbl BbICOKOMPO3payHbIM CTEK/IOM.

B TpaavuUMOHHOM MOHUMaHWN Yy GallHU OTCYTCTBYeT

AQPO, OHa MPOCTO 3aK/IIOYeHa B CTasibHYl0 HecyLuyio
000MOUKY, COCTOALLYIO W3 TPEYrofbHbIX 31EMEHTOB.
[opr3oHTanbHble KOHCTPYKLMKW, PacnosioXeHHble Mo
BbICOTE COOPYXeHWA yepe3 Kaxkable 12 M, NnpvHUMaloT
Ha ceba HarpysKy 1 nopaaepKuBaoT GOKOBYHO yCTONUM-
BOCTb 060/104KN. OHM NPeACTaBNAT COO0N MeXITaXK-
Hble NepeKkpPbITUA C paaranbHbIM PacronoXkeHnem 6anok,
KOTOpble PacXOfATCA OT COeAMHEHHbIX MO BepTMKanu
LieHTpasbHbIX Koslell, 06pasyioLLmX LWaxTbl C MOXKapHbIMM
nectHuuamu. ®acag 6yaeT BbINOMHEH K3 7,5 TbiC. MaHe-
nel, U3roToBNeHHbIX 13 GoToranbBaHNYECKOro CTeKNa,
KOTOpble AOMKHbI 06ecneynTb SHeprmell BeCb KOMMeKC.
®OyHpameHT GaLLHM yXoauT ry60Ko B 3eMTio, YTOObI KOM-
NeHCpPoBaTb BEPTUKANIbHYIO CUITY HaTAKeHA 1 6oKoBble
BETPOBble Harpy3Kku. B 3gaHnm NATb TeXHUYECKNX STaxen,
KOTOpble NpefHa3HayeHbl A1A pa3MeLLeHna KnmaTuye-
cKkoro obopyaoBaHMA N CUCTeM MoXKapHoOW Ge3onacHo-
CTW, a TaKXKe SKCTPEHHOW 3BaKyaLuu.

TpaHCI'IOpTHbIe roHOoNbI

MnaHbl aTaxen

TpaHcnopTHasn cxema

deBpanb/MmapT BH[:“IM
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MnaH mecTHOCTM TpaHcropTHasA peLueTka BbIMOIHEHA W3 BEPTUKASbHBIX
CTasIbHbIX HAMPABNAIOLMX, CBA3AHHBIX FOPU3OHTaIbHBIMM
anemeHTamm Yepes Kaxgple 16 M. [inaroHanbHble SnemeH-
Tbl, MFPaIOLLYE POJIb MONOChI O6roHay, CIy»aT AnA ycune-
HUA BOKOBOW YCTONMUMBOCTU. MHOMXECTBO PacnopHbIX dne-
MEHTOB, COeAVHAILLMX GaLLUHIO N PELIETKY, AeNaloT KOH-
CTPYKLWto 6oree NPoYHoiA. YTobbl MPOTUBOCTOATL CUMaM
ynpyroi aepopmaLinm, Nof KaxabiM BepTVKabHbIM Sfe-
MEHTOM YCTaHOBJIEHbI MMAPABANYECK/E KOMMEHCATOPbI,
KoTopble 0becrneumBaloT BepPTUKAIbHOCTb COOPYMEHVA.
PelueTka coegiHeHa co 3aaHMeMm «nogHebecHbIMI BECTU-
61oNAMMY, CYXKALLMMM MOABECHBIMY MPOMEXKY TOUHBIMM
3nemeHTammM COOBLLEHNA MeXAY HUMMW. OHM 060PY[OBaHbI
HebOMbLUMMM SCKaaTopami 1 TPaBoaTopamMm.

TpaHcnopTHaa pelueTka ABMAETCA OCHOBOW JOMUCTY-
UECKON CUCTEMbI 3[aHNsA, C MOMOLLbIO Hee 06CTyXmMBa-
€eTcA BCA GallHA — HEeMPepbIBHO NepeMeLLasch, FOHAONbI
LBVIKYTCA MO BCEI NIOCKOCTY HECYLLIMX KOHCTPYKLMIA NO
BbIOPaHHOMY MacCaXMpPOM MapLUpyTy. ITOT MeXaHW3Mm

AH BWIJIEM BAH KUNTEHBYPT, IMABA KOMMAHMN MONOLAB ARCHITECTS:
PoTTeppam oTnnyaeTca HepelNTEeNbHOCTbIO, 3A€Ch CUITbHbI KOHCEPBATUBHbIE
HacTpoeHwA, YTO NpeBpaLlaeT ero B ropoa-ayTcanaep. Y>xe nontopa fecatuneTma
NPOLLUSIO C TOrO MOMEHTA, KaK 6bll MOCTPOEH CMBOJ ropofa — Jpa3mMoB MOCT, Tenepb
NpULLIO BPeMs BO3BECTU 3Aecb HebocKpeb NOANVMHHO eBPOMNecKoro maciuTaba,
KOTOpbIN cTan 6bl ropaocTbio PoTTepfama. Bee yxe nocTpoeHHble B ropofe 6allHm

[10 Npefiena NocpefCcTBEHHbI Y MPUMUTUBHBI. beccnopHo, 1 B AHN NoagbeMa cnefyet
SKOHOMUTb, HO 11 B Neprof Kpr3nca AeHbr Hao BKnafbiaTb. ITa 450-meTpoBas
6allHA JOBOMIbHO NPETEHLMO3HA, OAHAKO HE JMLIEHa NPakTUYHOCTU.

PoTTeppam BHOBb OTKpbIBAET ABEPU NEPEAOBOI apxXUTEKTYpe. 3hech Bcerga 6610
«OrbITHOe none». B BOMHy LieHTp PoTTepaama pa3bomobunu, 4to No3BonmIo NoCcTpouTb
HOBbIe 3aHNA, HO HaunHasA ¢ 1980-x rofoB ropof yTpaTW rPajoCTPOUTENbHYIO
CMenocTb.

O6bIYHO aBTOCTOAHKM pa3MeLLatoT BHYTPM MacCUBHbIX LloKonel 6atueH. Mbl xe
nepemecTuiN CBOIO BbICOTKY HEMOCPeACTBEHHO Ha BOAY, @ NAPKUHT cAenanu Ha
6epery. [TPOeKT UCKMIOUNTENBHO »KNBOMUCEH, 0OCOBEHHO KpPacuBo GyAeT CMOTpeTbCA
BbICOTKA B Jlyuax 3axofALiero cosHua.

C «6onbLLOI 3eMNe» — aBTOCTOAHKOW, HabepeXXHOM 1 CTaHLUMeln MeTpo — ballHio
CBAXKET CTasllbHOW NeLexofHbl MocT. CHapyXu 3aHve GyfeT oTAeNnaHo NaHensamm
¢doToranbBaHNYECKOro CTeksa, KOTopble obecrneyart ero BCeil HEOOGXOANMON
3NeKTpOo3Hepruen.

BHyTpu 06bluHbIX HalleH NPUXOAUTCA YCTPanBaTh WaXTbl BEPTMKaNbHOMO TpaHCNopTa
1 NOXapHble NeCTHULbI. M3-3a 3TOro HapyLwaeTcA LenoCTHOCTb MPOCTPAHCTBa STaxel,
KpoMme Toro, Kaxpaas nnToBas kKabuHa TpebyeT oTaeNnbHON WwaxThl. B Hawem xe
Cllyyae TPaHCMOPTHaA CMCTEMaA PACMoNIOXKEHA CHaPYXKW 3aHNA 1 NPeACTaBseT coboin
peLueTKy, MO KOTOPOW KypCUpYIOT NaccaXnpcKre 1 rpy3oBble roHgonbl. bnarogapa
TaKoWi OpraHu3aLun BEPTUKaNbHOIO TPaHCNopTa 3AaHure Kak 6yATo npebbiBaeT B
npouecce HeECKOHYaeMOro CTPOUTENbCTBA, YTO, HECOMHEHHO, AOMIXKHO NopajjoBaTh
potTepfamueB. Ocmentocb CKasaTb, UTO Mbl CMPOEKTNPOBAJIN HACTOALLYIO BbICOTKY AN1A
Potteppama... HakoHew-To...
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OCTaBfIAeT Aaneko nosagu TPaguUMoHHble MGTOBble
ccTembl Gnaropaps 6bICTPOXOAHOCTU, BMECTUTENBHOCTH
n s3¢pdexTnBHOCTU. MO MAee, NaccaXkmp MoxeT BbIbpaTb
noboii appec B Npeaenax 1ol «myTeBOAHOW CTEHbI» — 1
roHZ0Ma, NepemeLLasch 1 No BepTVKanu, 1 Mo AvaroHanu,
npubypet Kyaa TpebyeTcA. B cnyyae ocoboii Heobxo-
AUMOCTN AMCreTYepPbl MOTYT MPOW3BONIbHO YNPaBiATb
BCEMW KarncCynamu, K npumepy, Koraa Hy»Ho cobpaTtb mx
B onpepeneHHom mecte. C NOMOLLbIO AaHHOWN CUCTEMbI
Cepbe3HO MNOBbILLAETCA YPOBeHb TpaduKa BePTUKaSIbHO-
ro TpaHcropTa. 1o peLueTke B OAHO 1 TO e Bpemsa MOryT
KypcvpoBaTb Ao 200 KabuH Ha 12 YenoBeK Kaxpas, uto
TeopeTuyeckn JaeT BO3MOXKHOCTb NepeBo3nTb Ao 2400
MaccaxxnpoB ofiHoBpeMeHHO. Kaxan kabrHa ocHalleHa
CUCTEMON SNEKTPONMUTAHNA N aBTOHOMHbIM 3M1eKTPOonpu-
BOZIOM, YTO U JaeT BO3MOXHOCTb BblbpaThb Nt060in MapLu-
pyT. Bce roHaonbl cBA3aHbI €AMHOM CUCTEMO yrpaBe-
HWA 1 KOMMYHUKaLMW, YTO UCKIIOYaeT «ndToBble Npob-
Kv» 1 Tem 6onee CTONKHOBEHUA.

Bnok He3aBMCMMOrO 3neKTpoNMUTaHUA 1 Napa SNeKTPo-
ABuraTenen yCTaHOBNIEHbl B BEPXHEN M HVPKHEN YacTax
KabuHbl. [iBrateny nNprBOLAT B AENCTBYE MOBOPOTHbIE
rOSTOBKY, 3aKperneHHble B HanpaBiAloLLVX TPaHCMOPTHOM
pelueTKy, bnaropapsa yemy roHZosIa MOXKET KypCUMpoBaTh
KaK Mo BepTUKany, Tak 1 no AvaroHanu. EamHas cuctema
ynpaBneHns 06ecneunBaeT PerynMpoBKy PacroNoKeHNA
Kab1H OTHOCUTENIBHO APYT APYTa, UTO MO3BONAET M36exaTb
3aTopoB U Hepa3bepuxu. VI3MeHAA CKOpoCTb 1 HanpaBsre-
HVe [BVKEHUs, CMCTeMa aBTOMATUYeCKW BblOMpaeT anA
Ka[on M3 roHAon OMTMMasbHbIA MapLIPYT K yKa3aH-
HOMY MyHKTY Ha3HauyeHuA. Ha 60KOBOM OKHe KaXXaoro
YCTPOWICTBA MMEETCA CEHCOPHbIV SKPaH AA BBOAA afpeca,
BMOHTMPOBaHHbIV MPAMO B CTeKs10. [iBepy pacrnonaratot-
CA C [ABYX CTOPOH KabuHbl: B OAHY MaccaXupbl BXOLAT C
OCHOBHOV NIMGTOBOV NIOLAAKY, U3 APYrol, obpalLeHHO
K nopHebecHOMy BeCTVOI0NI0, MONajatloT HEeMoCPEeACTBEH-
HO B 6aLUHI0. [OHAONbI MOMHOCTBIO OCTEKJIEHDI, U U3 HUX
OTKPbIBAETCA MaHOPaMHbIA BUA Ha MPOTSKEHWW BCEro
nyT cnepoBaHus. O6CyKUBaHVE <MOABVIXKHOTO COCTaBa»
NMPOBOAUTCA B CrieLManbHO OTBELEHHbIX [J1A 3TOro MecTax
NMPAMO Ha TPaHCMOPTHOM peLLeTKe.

BynbBap npeacTaBnseT coboi NUPC, KOTOPbI BEAET OT
COOPYEHMA NPAMO K CTaHLmmn MeTpo Maashaven, MyHyA
NPOJINB U aBTOCTOAHKY. BynbBap HanomMyHaeT MocT, nepe-
KUHYTbI Yepe3 BeCb yyacToK. COrflacHO KOHCTPYKTUBHOW

CXeMe OH COCTOUT U3 15-MeTpOoBbIX MPONIETOB, @ €ro ANVHA
1 wuprHa 380 1 40 m cooTBeTCTBEHHO. MakcMasnbHas
nponyckHaa crnocobHocTb Gynbeapa coctasnseT 7000
newexopoB. JTa (pepMeHHasa KOHCTPYKLIMA, MOKpbITas
CTEKIAHHBIMM MNAacTUHAMK, BbIFMAQNUT AOBOJSILHO MpW-
3payHo. CeTKa MEeTaNIOKOHCTPYKLUMIA 0OpasyeT AYeiikn
50%50 cm, a CTeKNAHHbIE NaHenn ¢ pUGIEHON HeCKOsb3-
KO MOBEPXHOCTbIO — MOYNPO3payHbii TpoTyap. bynbeap
nepexoavT B 3CKanaTopbl, AOCTaBAAOWME NoceTUTeNeln
BHYTPb 6aluHW K CTOWKe peructpaumu, o6opyaoBaHHOM
OXpaHHbIMK ccTeMamu. K ycnyram Tex, KTo 6narononyuy-
HO NpoLLeN NPOBEPKY, 6ONbLLIOe UNCIIO NMNGTOBLIX KAOWH,
MOrpy3MBLUNCH B KOTOPbIE OHW Pa3be3xatoTcA Mo COOT-
BETCTBYIOLMM appecam. M3 roHon naccaxvipbl nonaga-
10T B nofHebecHble BeCTUOONY, COedMHSIOWME TPAHC-

NOPTHYIO peLleTKy 1 6aluHio. [inA aBapuitHoi 3Bakyauumn  MopgHebecHble BecTnGonn

APXUTEKTOPbI NPeayCMOTPENIN HECKOSIbKO W30MHYTbIX
TPY6, CKPbITbIX BHYTPY FN1aBHbIX «CTBOMIOB» COOPYEHNS,
MO KOTOPbIM JIIOAM CMOTYT MPOCTO COCKasb3blBaTb BHU3.

ABTOCTOAHKa — 3TO KpbITasA 04HOYpPOBHeBasA 6eTOHUPO-
BaHHaA nnowagka ¢ 15-MeTpoBbIMM NponeTamu Mexay
KOMOHHaMK, paccuuTaHHasa Ha 1000 aBTomobunei. Ee
Kpblla CTaHET OCHOBaHVeM ANA AeKOPaTUBHOMO COOPY-
XeHus, oTKyAa 6yAyT OTKpbIBaTbCA MOTPACAloLMe BUAbI
Ha peyHble NPOCTOPbI.

WHTepecHbl BapuaHTbl NOACBETKM HaLLHu:

+ CBEPXY IOHN3Y CO CTOPOHbI peLLeTKK, 4Tobbl nogyep-
KHYTb ee CKY/bMTypHble JOCTONHCTBA;

« MayTVHa U3 CBETOAMOAOB, MOAYEPKMBAIOLLAA TPEX-
MEPHOCTb KOHCTPYKLMK;

« OACBEYEHHbIE FOHAO0SbI ABUXKYTCA MO peLleTKe, Co3-
[aBas nepemMeHYMBbIN Y30p 6ny»KAaIoLLMX OTOHBKOB;

- GnarofiapA NOACBETKE NeLexoAHbIi GynbBap BbIrsA-
VT KaK NyHHasa OPOXKKa Haf BOJON.

Cozpatenu Rotterdam City Tower cumTatoT, yTo 6alLHA
[OMKHa CcTaTb 00pa3LOM «3eeHOro» PasBUTUA Fopop-
CKOW cpefbl. VI neno He TomnbKo B CONMHeYHbIX GaTape-
AX. [locTyn Ha aBTOCTOAHKY Y 6allHM npepnosnaraercs
cAenatb OTKPbITbIM, YTO MOMOXET pasrpy3vTb LEHTP
OT aBTOMOOMNEN. 3aecb TakKe MOXHO OyaeT co3patb
neLuexofHo-BeNIoCMneHyo NapKoBYIO 30HY. ApXUTEKTOP
KnneHOypr HapeeTcs, UTO ero mMeuyta BCKOpe CTaHeT
peanbHOCTbIO, 1 BeAET NeperoBopbl C MOTEHLUMaNbHbIMK
MNHBECTOpaMM, OHAKO NHBECTOP MOKa He HangeH. Kpome
TOro, MPOEKT elle HEOOXOAMMO COracoBaTh C MyHULW-
nanutetom PotTeppama. U Bce e ecTb Hafexpga, uto
Mbl CMOXEM YBUAETb 3TOT BECbMa MHTEPECHbIN MPOeKT
peann3oBaHHbIM.

deBpanb/MmapT Bb“:ﬂ“!kj;
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B 1978-1988 200ax CaH-PpaHyucko nepexun
HacmoAwull xpeKoOHCMPYKYUOHHbIU 6ym»,
HA38AHHbIU MaHX3mmeHu3ayuell.

B ¢punaHcosom patioHe 8bipociu 2pomaosi
Hebockpeboe. B 20pode Ha4yanacb «6bICOMHAA
peeonoyua», Komopas sacmaeusa enacmu
CaH-PpaHyucKko ssecmu 8biICOMHbIe
o2paHuYeHus, cobnooaswuecs MHoO20 siem.
Celiyac paccmampuearomcs nJIaHbl NO U3MeHeHUIo
YPOBHA 8bICOMbI, 4MO NO380JIUM CMPOUMb HOBbIe
coopyXeHus.
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BblchM Aekabpb/AHBapb

B Can-@panyucko ecmo ceoli Downtown,
mo ecmb YeHMpasbHbIl 0es1080U patioH,
C Hebockpeb6amu, ogpucamu u 02pOMHbIMU
mazasuHamu. OOHaKo ceoeobpasue
20po0y npudarom UMeHHO MaJiIeHbKue
osyxamaxHole 0omuku. [loHayany
Ka»@<emcs, Ymo ece OHU OOHOMUNHbIe,

HO MO0 MOJIbKO nepeoe enevyamJieHue.
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KANMATUYECKUWA

HI-TECH
«OXTbI»

lMpakmuka npoekKmupoeaHus UH<eHepHbIx cucmem obecne4yeHuss BHympeHHez20
MUKPOK/IUMAma 6bICOMHbIX KOMNJIeKCo8, C 0OHOU CMOPOHbI, noemopsiem
obwjenpuHamele cxemol U peweHuUs, U3gecmHoie 0714 30aHUli AHAs102U4HO20
(pyHKYUOHAIbHO20 Ha3HA4YeHUs, ¢ Opyaol, 6e3yc/108HO, 00/IKHA y4UMbI8AMb
cneyuguKy ebicomHo20 cmpoumesiecmea. HayuaneHoe KOHCmpyupoeaHue
8bICOMHbIX 30aHUll MAK<e uMmeem c80I0 cheyuguky o6vemHoU hopmel,
nponopuyuti, 86160pa KOHCMPYKMUBHbIX cucmem u 37iemeHmoes. [losmomy,
Hanpumep, 8 853U C UHMEHCUBHOCMbIO 8eMpPOoBbIX 8030elicmauli 0CHOBHbIM
eapuaHmom ¢hopmbl 8bICOMHO20 30aHUA A8J1AemcA 6awHA ¢ N08bIWEHHOU
ycmoluiyueocmeio u obmekaemocmeoio o6vema - YuiuHOpuU4ecKkozo,
nupamudasbHO20, NPU3MAMUYeCKO20 CO CKpY2/1eHHbIMU y2/1aMU.

56

BbICOTHBIE

EBrenunn bonotos,
reHepanbHbIii
anpektop 000
«BAK-MHXNHNPUHI

MNasen bonoTtos,
BeAYLNN NHXeHep
000 «BAK-
VHXUHVPUHTY,
acnupaHt MIcy

deBpanb/mapT

PXUTEKTYPHO-MNaHNPOBOY-
Hble pelleHns 60bLUNH-
CTBa MHOro¢yHKLMOHaNb-
HbIX BbICOTHbBIX KOMMJIeK-
COB MpeaycMaTpuUBaloT, Kak
MpaBuUo, BbICOTHYIO 1 CTUNOBATHYIO YacTn,
B TOM YMCSIe U 3[aHWA MeHbLUEN BbICOTbI,
ob6befnHeHHble ¢ 6alHen KpbITbiMK Nepe-
Xofamu, o6WMMKU XOonnamu, NOA3EMHOW
yacTblo 1 T.N.

Bce 31aHNA MHOrOQYHKLMOHaJIbHOrO KOM-
niekca, Mmetowme oblmne rugpasnnyeckme
CBA3M, HEOOXOAMMO paccmaTpMBaTb Kak
efiHylo TexHonormnyeckyt cuctemy (ETC).
Mpy onpepeneHMn pacyeTHbIX Harpysok
TpebyeTcA yuMTbiBaTb B3aMMHOE BAMAHWE
Pa3HOBbICOTHbIX YacTell 3[4aHVA WKW KOM-
nnekca 3gaHui. B aTom cnyyae pacueTHble
MOLLHOCTI OTOMMUTENbHbIX NPUOGOPOB pAfa
MOMeLLEHNI HUXKHEro YPOBHA 6allHN MMetoT
TeHAEHUMIO K 06OCHOBaHHOMY 3HauuTeNb-
HOMy pOCTY.

(Dacafbl BbICOTHOW YacTu HallHW HAaxXoaAaT-
CA NOA BO3AEMCTBMEM UHTEHCUBHOMO BETPO-
BOrO Hanopa 1 rpaBMTaLMOHHOro nepenaga
[aBJIEHVA BHYTPEHHEro M Hapy»HOro BO3-
ayxa. [pn HA3KNX pacyeTHbIX TemnepaTypax
Hapy>kHoro Bosgyxa (-30°C AnA BbICOTHbIX
KomnnekcoB Mocksbl 1 CaHKT- MNeTepbypra),
3HAUUTENbHOW BbICOTE 3[aHnA U 60NbLION
CKOPOCTU BeTPa Ha BEPXHUX YPOBHAX rnepe-
nafbl AaBEHUA BO3AyXa Tak»Ke 3HaunTenb-
Hbl. 3TO onpepenseT HEOO6XOAMMOCTb yuu-
TblIBaTb OCOGEHHOCTM BO3LYLUIHO-TEMIOBOIO
peXuma BbICOTHOTO 3faHuWA U MPUHMMaTb
PAA [OMNOSHUTENbHBIX MEP MO CHUXXEHMIO
pacxofa Bo3dyxa Ha MHOUIIbTPALMIO U SKC-
dunbTPaLMIo COOTBETCTBEHHO.

B pacuetax BO34yXOMPOHMLLAEMOCTU
Hapy>KHbIX OrpakAeHWn npu onpepene-
HWW Pa3HOCTU [aBNeHWi BO3jyxa BHYTpuW
W CHapyXuW 3[aHWsA, a Takxe Mnpu pacyerte
noTepb Tenna Hapy>KHbIMU OrpakaatoLyu-
MW KOHCTPYKLMAMM, BO3AYLIHOrO pexuma,

TekcT EBTEHWUWM BONOTOB, reHepanbHbll anpektop OO0 «BAK-UHXUHUPUHTY,
MABEJ1 BOJTOTOB, Bepgywunint nHxeHep OO0 «BAK-MHXUHUPUHI», acnupaHT MICY

rnapaMeTpoOB Hapy»XHOrO BO3AyXa B MecTax
pasmelleHna Bo3yx03ab0opHbIX YCTPONCTB
Heo6XOANMO YUMTbIBaTb U3MEHEHVE BETPO-
BOro Haropa no BbicoTe 3aaHuA. MNpu 3Tom
pacyeTHylo CKOpPOCTb BeTpa onpefensaioT ¢
yyeTom KoadduumeHTa U3MeHeHNs BETPO-
BOrO Hamopa Mo BblCOTE 3[aHUA U pe3ynb-
TaTOB a3pOAMHAMUYECKMX UCMbITaHWA.
CnepyeT yumntblBaTb CHVXKEHWe TemnepaTy-
Pbl HAPYKHOFO BO3JyXa MO BbICOTE 3fjaHNA B
XONOAHbBIV 1 TEMNbIV Mepuoibl rofa, a Takxe
MOLLHble KOHBEKTUBHbIe MOTOKU Ha daca-
Aax, obnyyaembix conHueMm. [1nA BbICOTHbIX
3[1aHUIA NCNONb3YIOT Hapy>KHOe OCTeK/eHne
C TNOBbIWEHHbIM KO3$PULMeHTOoM conpo-
TUBNEHNA BO3AyXxonpoHuuaHuio. Mpu npo-
€KTUPOBAHUM Pa3HOBbLICOTHOrO KOMeKca
3[laHNIN YyKa3aHHoe TpeboBaHMe pacnpo-
CTPaHAETCA Ha BCe HapyXHOe ocTeK/eHue
KOMMNJIEKCA, BKJIIOYAA N CTUNO06ATHYIO YacTb,
KoTopasA paccMaTpMBaeTCA Kak efjuHan Tex-
Hosnornyeckasa cuctema. OfHako Aaxe npu

TaKMX MasblX YAenbHbIX pacxopax Bo3pyxa
npy 3HauuTeNbHON NNIOWAAN OCTeKNeHus
COBPEMEHHbIX 3laHUNI1 BECbMa BbICOKM MOKa-
3aTeNn CYMMAapHOro pacxopa XONOAHOro
HapyXHOTrO BO3/lyXa B HU>KHEW YacTu BbICOT-
HOro 3aaHunaA (MHPUNBLTPauUs).

Ana cokpalieHna MHGUNLTPaALMN HapyX-
HOro BO3AyXa, WCKIOYeHWA MNpoayBaHMA
B XONOAHbIA Mepuoj Yepe3 HaBeTPeHHble
dacafibl B HUKHEWN YacTu 3paHWA MOXKeT
6bITb peann3oBaH MepemMeHHbIN MOoXMK-
TeNbHbIN AucbanaHc — npeBbllleHWe pac-
xofja nofjaBaemMoro Bo3fyxa (NMPWTOK) Hapj
yaanaemblm (BbITAXKKa).

B cvny KOHCTPYKTWBHbIX OcoGeHHOoCTel
BbICOTHOTO 3[JaHNA €ro NHXXeHepHble cucTe-
Mbl XapaKTepu3yoTca 60bWMY BENNYMHA-
MW yAesbHbIX PacxofoB TEMOBON U 3eK-
TPWYECKON 3Hepruu, BKIOYaA U CUCTEMbI
XOSTOfJOCHAabXEHNA CO BCTPOEHHbIMU XOJ10-
AUNbHBIMM MawwmrHamu. Cepbe3HbiM daKkTo-
poM, onpeaenAloWUM 3HaUMTeNbHble Tenno-

Bble 1 XONOAW/bHble Harpysku, ABnAeTCA
TEHAEHUMA K YBEeNIMYEHNIO [0 OCTeKeH-
HbIX NoBepxHocTel dacafHbIX KOHCTPYK-
LM, goxopdAwaa Ans paga COBPEMEHHbIX
3paHunn go 100%. MNpu 3HaunTenbHoOM npo-
rpecce B YNyYlWeEHUN TeNNOTEXHUYECKNX
XapaKTepUCTUK orpaxpamowmx dpacagHbix
KOHCTPYKLUUIA CNOXHO obecneuntb Tpebo-
BaHVA AENCTBYIOWMNX HOPMATUBHbBIX JOKY-
meHTOB. MICH 4.19-2005 orpaHuynBaet
YOENbHbIA pacxof TernyjioBOW 3SHEpruyM Ha
oTonneHre MHOroQYHKLMOHaNbHbIX 384aHWN
BblcoTon Ao 150 m — 95 KBT-u/m? 3a oTonu-
TENbHbIA Nepuog ANA XWblX MOMELLEHUN
1 roctuHny, 127 kBt-u/m? ana opucos n 120
KBT-u/m? ns odrcoB B 3gaHum Bbiwe 150 m.
MI'CH 4.19-2005 Tak»ke onpepenseTr HOpMU-
pyemble 3HauyeHWA CONPOTMBIIEHUA Temnno-
nepegave (R) orpaxpalowmx KOHCTPYKLUI
B 3aBMCUMOCTY OT TMMa NOMELLEHWI 1 BblCO-
Tbl 34aHuA. [Ina cTeH 3aaHui cBbiwe 150 m
HOpMUMpyeMble 3HayeHuA R gna roctmHuy
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Wnunb 6alwHn

0630pHan nnoLwaaKka

[BoiiHoi dacag

ATpuym balwHu B paspese

B ebicomHbix 30aHUAXx mpebyemcsa
nooodep>kusamb onmumMasbHbie
napamempbol HympeHHe20
MUKpoknumama

58 Bblcnr!!h'/ﬁ deBpanb/MmapT

N Xunblx nomeweHunin — 3,55 m%°C/Bt, gns
oducos - 3,05 m?°C/BT.

Mpwn 3HaUMTENbHONM NNOLWaAn OCTEKNeHNA
CJI0XHO obecneyunTb TpeboBaHUe felCTBYIO-
LMX HOPMATUBHbIX JOKYMEHTOB MO OrpaHu-
YeHUIO TeMnepaTypHOro nepenaga Mmexay
BHYTPEHHVM BO3[YyXOM U TeMnepaTypoin Ha
BHYTPEHHE MOBEPXHOCTW OrpaKaaloLwmx
KOHCTPYKLMIA B OPUCHBIX 3AaHNAX He 6onee
4,5°C npu TemnepaType Ha BHYTpeHHeNn
NMOBEPXHOCTU OCTEKNIEHWSA, COOTBETCTBEHHO,
He Huxe 17,5°C.

NcknioueHne BO3MOMKHOCTM  KOHAEH-
cauMmn BRarn Ha XOMOAHbIX OCTEKMEHHbIX
NoBepPXHOCTAX UM obmep3aHma dacagHbIx
KOHCTPYKUWIA MPU HanUumm MOCTOAHHOrO
NnoToKa YBRa)HEHHOro BHYTPEeHHero BO3-
Ayxa uyepe3 orpaxpjawolme KOHCTPYKUMK
(a3kchunbTpaums) — ogHa 13 npobnem npo-
€KTVMPOBAHMA BbICOTHbIX 34aHUI B YCIIOBUAX
CYpPOBOro POCCUIACKOrO KMMaTa.

B BbICOTHbIX 3gaHuAX TpebyeTca nopnep-
XMBaTb ONTMManbHble NapameTpbl BHYTPeH-
Hero MUKpOK/MMaTa, BK/oYaa Temnepary-
py, BNaXHOCTb W MOABWMXHOCTb BHYTpPEH-
Hero Bo3gyxa. [pu 3ToM nNpu peanusauun
npoekTa 3aKasuuK OXMAaeT ONTMMasbHbIX
(M1 MMHUManbHbBIX) 3aTpaT Ha 3aKymnKy 06o-
py#oOBaHUA 1 MPOW3BOACTBO MOHTAMHbIX
paboT. B To e Bpems, KaK yxe 6blno CKa-
3aHO Bbllle, BbICOTHbIE KOMMIEKCHI XapakK-
TEepPU3YyIOTCA 3HAUUTENIbHbIMY BeIMYMHAMMN
noTpeb6seHnsa TENIOBON W 3eKTpUYecKom
SHepruu, AedULNUTHON B YCIIOBUAX MAOTHOWA
ropofckon 3acTponku. oBbiweHre Mnoka-
3atenenn sHeprosdpeKTUBHOCTU NpoeKTa
N CHWKEHMe SKCMUyaTauMOHHbIX 3aTpaT —
OflHa M3 OCHOBHbIX 3ajay COBPEMEHHOrO
NPOeKTNPOBaHNA.

Cpein VIHXeHepHbIX CUCTEM camoe
60NblIOE KONMMYECTBO SNEKTPO3HEPTUN
notpebnaeT cuctema XoJIOAOCHaGXeHwUs.
PocT Heobxoaumol MOLWHOCTU ANsi KOHAW-
LIMOHMPOBAHUA BbICOTHbIX 3[aHWI Bbl3BaH
MOBbILIEHVEM AONN OCTEKNEHUA HAPYXHbIX
dacafHbIX KOHCTPYKUWIA, HEOBXOAMMOCTbIO
B AOMOJIHUTENbHBIX XONOAWSIbHBIX MOLLHO-
CTAX ANA KOHAeHcauuu v ypaneHus nsbbl-
TOYHOW Bnarv 13 NogaBaeMoro Hapy»Horo
BO3[yXa NPV KOHTPOJie BIAXXHOCTU BHY-
TpeHHero Bo3fyxa. OH 06ycnoBneH 1 Heob-
XOAUMOCTbIO MpPUHMMATL 6Gonee HU3Kue
HauyanbHble MapamMeTpbl XONOAOHOCUTENSA
ON51 KOMMEHCcaLMn NoBbILEHNA ero Temre-
paTypbl Ha MPOMEXYTOYHbIX Tenn00OMeH-
HUKaX KacKagHOW CxeMbl ANiA yAaneHHbIX
notpebutenein Npu UEHTPanbHOM efVHOM
XONOAUNbHOM LieHTpe. Kpome Toro, ncnosb-
30BaHVe BblCOKO3HEKTUBHOIO KomMpec-
Copa LeHTPOOEXHOro THMNa Npu PacyeTHbIX

XOMIOAUNbHBIX Harpy3kax 6onee 1 MBT gns
LiEHTPaNM30BaHHOWM CXeMbl XONOAOCHAbXe-
HWsA NO3BONSAET 6onee yem B 2 pasa CHU3UTb
YCTaHOBJIEHHYIO 3NIEKTPUYECKYI0 MOLHOCTb
XONOAWNbHbIX MaLUUH.

CoKpalleHne 3HepreTUYecknx 3atpat B
3HauUTENbHOW CTerneHn o6ycnoBneHo Bblibo-
POM ONTUMANbHOWM CXeMbl XONOJOCHAbXe-
HUSA, @ TaKXKe CUCTEM KOHAULMOHMPOBaHUS
BO3AyXa W CXeM opraHusauuu BO3[YyXO-
obmeHa. [lna Bblbopa ONTUMASIbHBIX CXEM
LienecoobpasHoO OCyLIecTBAATb COBMECTHOE
BapUaHTHOE NPOEKTUPOBaHME CUCTEM XOJ10-
LOCHabXeHMA C BIBOPOM CXeMbl (LeHTpanu-
30BaHHOW WA AeLeHTPanvM30BaHHON) BEH-
TUNAUMM C YYETOM OCHOBHbIX Onpenensto-
WX GAKTOPOB U C TEXHNKO-IKOHOMUYECKM
060CHOBAHMEM NPUHATLIX PELLUEHUTA.

BoT nnwb HekoTOpble U3 LWMPOKOro KOM-
nnekca 3afgay, Nognexawmnx peweHno npm
NPOEKTUPOBAHUN MHXEHEPHBIX CUCTEM
COBPEMEHHbIX BbICOTHbIX MHOrOdyHKLMO-
HasbHbIX KOMMEKCOB.

Komnauwua  RMJM  Scotland  Ltd.
(BennkobputaHma), Mmerowwas OrpoOMHbI
ONblT MPOEKTUPOBAHUA CJIOXKHBIX U YHU-
KanbHbIX 0O6BEKTOB MO BCEMY MUPY, B TOM
yncne 1 BbICOTHbIX 3aHWUI, 3aBepLunna pas-
paboTKy apXUTEKTYPHO-KOHCTPYKTUBHOWM
YaCcTU npoeKkTa o6l eCcTBEHHO-AeN0BOr0
LeHTpa «OxTa», KoTopbin Bo3BeayT B CaHKT-
MNeTepbypre Ha TOM MmecTe, rae peka OxTa
Brnagaet B Hesy.

MpoeKT cucTeM OTOMNEHWA, BEHTUAALNN,
KOHANLMOHNPOBAHNA BO3AyXa, XOJIOROC-
HabeHusA, BK/OYAsA U XONOAWIbHbIE LiEH-
TPbl, BbINOSHEH POCCUNCKOW KOMMaHWen
000 «BAK-MHXMHMPKHI» (MocKBa).

MHOropyHKUMOHaNbHbIN BbICOTHbIA KOM-
nneKc NpeacTaBnseT cobom rpynny n3 yeTbl-
pex cTunobaTHbIX 34aHWUi, 06beAVHEHHbIX
OCTEKJIEHHbIM  KPbITbIM  O6LIeCTBEHHbIM
asopom (KOO) n cTeknAHHbIMU aTpuyma-
MU, LleHTpanbHOM 4acTbio KOMMO3MLUU
aBnaeTca 80-3TaxkHas GaluHA BbicoTon 396
M. CTunobGaTHble 3faHWA pacnonaralTca
nonykpyrom mexgy 6awHen n pekoin Oxta.
Mx BblCOTa NOCTENEHHO YBENUYMBAETCA OT
Bxofa B KOJ1 n pocturaet 69 m. MNopg Kom-
NyieKCoMm OyzieT NOCTPOEHa YeTbipeXypPOBHe-
Bas aBTOCTOAHKA.

ApPXUTEKTYPHbIA OONMWK 3JaHuA KMeeT
NcTopuyeckrne napaaieny — paHee Ha 3TOM
MecTe Haxogwnacb LWBeAcKasa KpenocTb
HueHwaHu, nocTpoeHHas B ¢dopme nATU-
KOHeYyHoW 3Be3fibl. B ropnsoHTanbHol npo-
eKkunn 6awHio npeanonaraeTcs BbIMOMHUTD
TakKe B ¢GopMe NATMKOHEUHOWN 3Be3fbl,
Ny4n KOTOPOW pacxofAaTcA OT LeHTpanbHO-
ro kpyrnoro agpa. MpocTpaHCTBO mexay

AaByma dacagamu 6allHM KCMONb30BaHO AnA
CO3[aHNA [BYXYPOBHEBbIX CBETOBbIX XOJ-
noB — 6ydepHbIX 30H, BbIMONMHALMX TaKXKe
3Heprocbeperatowyo dyHKumo. U3 3Tnx
XOJINI0B, PACMONIOKEHHbIX MO MEepUMETPY
3[1aHUA, OTKPbIBAOTCA He3abbiBaemble BUAbI
Ha ropog.

MnaH GawHM npepycmaTprBaeT Kpyrioe
LieHTpanbHoe AAPO, OKPYXEHHOEe MATbIo
OfIMHAaKOBbIMU KBafpaTamu OPUCHBIX Mome-
LWEeHWN.

B 6alHI0 MOXHO MOMacTb C HECKOMNbKUX
YPOBHEW, B TOM U/CIIe C MOA3EMHOrO 3Taxa,
yepes ¢oile, N3 KOTOPOro ecTb AOCTYN K
nudTam KoHdepeHL-3anoB 1 o6Wwum nndTam,
1 Yepes BXOAbl MO CTEKAHHBIM MOCTKaM 13
KPbITOro 06LeCcTBEHHOro ABOpa Ha ypOBHE
1-ro n 2-ro staxa. [lpocTtopHoe dolie, BNeyat-
nsolee CBOVM FPaHAMO3HbIM MaclITabom,
no3BonAeT GONbLIOMY KONUUYEeCTBY ntofen
6ecnpenATCTBEHHO NPOXOAUTb B GaLLHIO.

Bonblwas 4yacTb OQUCHBIX MOMELEHUA —
OTKpbITOE NpoCTpaHcTBO. Kak mpaBuio, Ha
KaXkJoM 3Taxe npu nndTOBOM Xonne pacro-
naratTcs npuemHas 30Ha, rapaepobbl, Konu-

poBanbHble, nomewleHnsa IT, neperoBopHbie,
ob6efleHHble 30HbI 11 caHy3nbl. B 6awHe nomu-
MO 0bUCOB MNpeaycMOTpeHbl KoHdepeHu-
3anbl U OTAenbHble obefleHHble 3asbl, apXu-
Bbl. BepxHue 3Taxun 6awwHn 6yayT DOCTYMHbI
ana nocetuteneini. TaM OTKPOIT pecTopaH
(BpaLyaroLwancsa aHTPeCosb) NOSIHOrO LMKIa C
KyXHel 1 0630pHyto NioLwaaKy.

3n0aHna cTUNobaTHOM YacTyM KoMMekca
pasnuuatoTca no ceoemy OGyHKUMOHaNbHO-
My Ha3HauyeHVo WM BKJIOYAIOT: CMOPT-3asbl,
6acceliH, TpaHchopmupyemblll 3an  anA
KOHepeHUnin, MecTa gnsa paboTbl Npecchl,
neperoBopHble, MEAULMHCKUNA 1 yuebHbIN
LeHTPbI, PECTOPaHbl Knacca «oKC», My3eil.
B nnaHe 3paHuA npeacTaBnAaT cobow cTe-
KNAHHbIE MHOTOrpaHHWKK, o6beanHEeHHble
MHOTFOCBETHbIMU aTpuyMamu.

BballHA oOTHOCWUTCA K BbiCWEMYy Kaccy
obUCHBIX 3AaHNI — «A», MO3TOMY NPOEKTOM
npegycMaTpuBaeTca cUcTeMa KOHAMLMO-
HUpoBaHUA 1-ro Knacca ¢ obecrneyeHvem
ONTMManbHbIX MapaMeTpPoB BHYTPEHHero
BO3JyXa B OQUCHbIX NMOMELLEHMNSAX.

B nononHeHue K TpeboBaHnam MIrCH 4.19-
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Puc. 1.
Wcnonb3oBaHne
aspaumm gna cCHATUA
TENNOon36bITKOB

OT COJIHEYHOM
pagunaummn

B OydepHolii 30He

2005 n cornacHO TeXHUYeCcKoMy 3afaHuio
3aKa3umKka ana obecrieyeHMA BHYTPeHHero
MUKpPOKMaTa opuncoB knacca «A» c yye-
TOM MOBbBILEHHOWN MNOWAAN OCTEKNEHNA 1
TEXHUYECKUX TPebOoBaHWMN K BHYTPEHHUM
NMoMelLeHNAM MpPUHATA CUCTEMA KOHAU-
LUMOHUPOBaHNA 1-ro Knacca co cpefHen
HeobecrneyeHHOCTbIO 70 4/r NP OAHOCMEH-
Hol paboTte B AHeBHoe Bpema (K = 0,98).
PacueTHble napameTpbl NPYHUMaIOTCA B Npe-
Zlenax onTumMasbHbIX, HO C bonee XecTKMU
TpeboBaHUAMM MO aMnauType KonebaHuin
TemnepaTypbl 1 OTHOCUTENbHOW BNAXKHOCTK
BHYTPEHHEro BO3Ayxa, C YYeToM 3KChuib-

Tpauun BHYTPEHHero BJaKHOrO BO3Ayxa
yepe3 ¢acafHble KOHCTPYKUMM BepxHew
yacTn 6allHM 1N BO3MOXKHOW KOHAEHCaLuu
Ha BHYTPEHHEW MOBEPXHOCTU Hapy>KHOro
ocTeKkneHna 6ydepHol 30Hbl. [na cuctem
BEHTUNALMUN NPUHATLI JOMYCTUMbIE Mapame-
Tpbl (K=0,92).

TunoBow 3Tax 6alwHu nmeeT Gopmy NATU-
Ny4yeBON 3Be3fbl, rae pasmelleHbl oducol,
KOHdepeHLU-3anbl, 06efeHHbIe 3anbl (pecTo-
paHbl) 1 T.N. O6CnyxnBaemas (nonesHas)
nnowanb orpaHMyeHa BHYTPEHHMM OCTe-
KNeHVem BHeLllHel ABYX3TaxkHou Oydep-
HOW (MPOMEXYTOYHOW) 30HON ABYX TUMOB:

Puc. 2. 3nopa paBneHnin
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LUMPOKOM 1 y3KOM, MO MATb Ha 3Tax.

BydbepHble 30HbBI -  APXUTEKTYPHO-
NNaHUPOBOYHbBIN 3nemeHT 3aaHuA. OHK pac-
CMaTPUBAIOTCA KaK MPOCTPAHCTBO MeXAay
[BYMA BePTMKaNIbHbIMU NOBEPXHOCTAMU OCTe-
KrneHHoro ¢acapa (Hapy»HOro v BHyTpeHHe-
ro), MMEILWEro MnpPakTUYecKy OAMHAKOBbIE
TepMUYECKME COMPOTUBIIEHNA Tennonepena-
ye (@aHanor mMeXcTekoNbHOro MPOCTPAHCTBA).
BybepHble 30HbI He npepHasHauyeHbl ANA
MOCTOAAHHOrO MPebbIBaHUA B HUX Jogein n
napameTpbl BHYTPEHHEro Bo3fyXa B HUX He
HopmupytoTcs. OHY onpefensaTca BO3MOX-
HOCTbl0 ObecrneunTb OMnTMMasbHble Nnapame-
TPbl BHYTPEHHEr0 MMKPOK/MaTa B 0bUCHOM
YacTu 3[aHVA 3a CYET YMEHbLUEHWUA TPaHC-
MUCCMOHHBIX NMOTePb Tensa Yepes3 HapyKHble
dacagHble KOHCTPYKUUK. OHU TakKe peLuatoT
3aflayy COKpalleHWsi MOCTynieHus Tenia ot
COJIHEYHOW pagraumm 3a cYeT ero Jiokanusa-
Lmm B 6ypepHoi 30He cnocnegyioLen accmmm-
nAUMeNn HapyXHbIM BO34YXOM, NOCTyMaloLWmym
yepes aspauMOoHHble KranaHbl B Hapy»HOW
NMOBEPXHOCTN ocTeKneHus. Vcnonb3oBaHue
aspauum B 6ydepHbix 30Hax No3BonseT 6onee
yeM B 2 pa3a CHM3WUTb Harpy3Ky Ha cuMcTeMmbl
xonopocHabxeHua. MpuHUMNUanbHas cxema
MCMoMb30BaHNA aspauuy AnA CHATUA M36bIT-
KoB Tenna B GydepHoli 30He npeacTaBneHa
Ha puc. 1.

CornacHoO OCHOBHOW apXWUTEKTYPHOW KOH-
uenuum 6awHa umeet 100%-Hyi0 MoOBepx-
HOCTb OCTEeK/NEeHUA Kak Hapy>KHOro, Tak u
BHYTpeHHero ¢acagos. OcTekneHne 3TO
[BYXKamMepHoOe C yNnyuleHHbIMW TennoTex-
HUYECKUMM XapaKTepucTmkamu, C 3anonHe-
HMeM MHEPTHbIM Fa30M aproHOM U1 C OrpaHu-

YyeHriem MO NOCTYMJIeHNIO TEMMa OT COMHeuy-
HOW pagnauuu.

(Qacagbl BbICOTHOM 4acTu 6OallHM Haxo-
OATCS Nof BO3AENCTBUMEM Kak BETPOBOro
Harnopa (CKOpoCTb BETPA YacTo NpeBbIaeT
10 m/c B xonopHbli nNepuoa), Tak N 3Hauu-
TENbHOro rpaBMTALMOHHOrNO Mepenaga AaB-
NEHWs, BbI3BaHHOIO Pa3HOCTbIO MIIOTHOCTEN
HapyxHoro (1,45 Kr/m*) n BHyTpeHHero (1,2 Kr/
M3) BO3Ayxa NpW pacyeTHON BbICOTE 3AaHUA
413,5 m (17,5 m — noa3emMHan yactb, 396 M —
Haf3emHas). 3HauuTenbHbin (bonee 500 [a)
nepenaj faBfeHUA BO3Ayxa BHYTpUW 34aHuA
1 Ha BHeLHKX $pacapax obycnosnmsaeTt Heob-
XOAMMOCTb MPUHATUA MEpP MO CHUXKEHNIO pac-
Xofa BO34yXa Ha MHGMALTPaUMIO 1 SKChUb-
Tpauuto COOTBETCTBEHHO. Jniopa AaBfieHUN
npepacTaBfieHa Ha puc. 2.

OcTekneHne Kak Hapy»HOro, TakK U BHY-
TpeHHero $acafoB C y4eTOM BbICOTHOCTM
3laHVA BbIMOJIHEHO C MOBbIWEHHBIM KO3¢-
bULMEHTOM COMPOTUBEHNA BO3AYXOMpPO-
HUUaHWio He 6onee 1,5 M3/mM? U Npu Nepenage
nasneHuna 600 Ma. OaHAaKoO coyeTaHue 3Ha-
UYNTENbHBLIX MepenasoB AaBneHuA u 60sb-
WO nnowaan octekneHns dacapos (6onee
50 Tbic. M?) TpebyeT yyeTa Harpesa BO3Ay-
Xa, MOCTynaloLero 3a cyeT MHOUNBbTPaLUK,
npu onpeaeneHny TEMNOBbIX Harpy3ok Ha
cMcTeMy OTOMJIeHWA, B TOM uucne pasme-
LeHuA oTonuTenbHbIX Npubopos B Bydep-
HbIX 30HaX, YTOObl WCKMUYUTb KOHAEHCa-
LMo BNarm Ha BHYTPEHHeN MOBEPXHOCTU
ocTeKneHnA HapyxHoro ¢gacaga. YkazaHHoe
peleHve no3sonaeT obecneynTb BbICOKYIO
TemnepaTypy Ha BHYTPeHHEN NOBEPXHOCTA
BHYTPEHHero octekneHus (0bpalieHHoro K
oduncy) 1 TemnepaTypHbIii Nepenag mexay
BHYTPEHHVM BO34YXOM 1 TeEMNepaTypon Ha
BHYTPEHHEe NOBEPXHOCTW OrpaxxkparoLwmx
KOHCTpYKUUiA He 6onee 4,5°C npu Temnepa-
Type Ha BHYTpPEeHHeli MOBEepPXHOCTU CTeKa
17,5°C cornacHo TpeboBaHUAM AENCTBYIO-
LMX HOPMATUBHbBIX AOKYMEHTOB.

BHyTpeHHUWe ABepu Ans Bbixoaa U3 odurica
B X0/ CAeNaT ABOMHbIMA C MOBbILEHHbIM
COMPOTMBNIEHVNEM  BO3[YyXOMPOHULLAHWIO
ONsi BCeX YypoBHeln 6GawHu. YToObl ymeHb-
WNTb UHOUNBTPALMIO HapY>KHOTO BO34YXa,
WCKJIIOYNTb NMPOAYBAHUE B XONOAHbBIV Nepu-
of vepe3 HaBeTpeHHble dacaabl U B HUX-
Hel YyacTy 34aHWA, MO3TaXKHbIMU MPUTOYHO-
BbITAXKHBIMU ~ CUCTEMaMU  peanusyetcs
nepemMeHHbI NMONIOXMTENbHbIN AucbanaHc
— NpeBbIEHME pacXoAa NoJaBaeMoro BO3-
ayxa (NpWTOK) Hag yaanAembiM (BbITAXKa) B
o6beme 10%.

OTonneHue 6alHN NpeRyCMOTPEHO BOAS-
HOe, MO He3aBUCMMOI CXemMe OT UHAUBULY-
anbHbIX TENNOBbIX NYHKTOB (UTI) cnctembl

Puc. 3. Cuctema
oTONNEeHMA
(xonogocHabxeHus)
TUNOBOro OPNCHOrO
3Taxa

LEHTPaNN30BaHHOMO TEMOCHABXKEHNA KOM-
naeKkca, KOTopble PacnoNioXKeHbl Ha TEXHNYe-
CKUX dTaKax.

Ona xonnoB, NOMeLWEHUA MNO[3EMHOMN
yacTu 3paHuA B paboyee Bpemsa npeaycmo-
TPeH OOMOMHUTENbHLIA NeperpeB MpPUTOY-
HOro BO3fyxa ANA KOMMeHcauum noTepb
Tenna v BbipaBHMBaHWA TeMnepaTypHOro
NnosnA YKa3aHHbIX NOMELLEeHNIA.

Onsa oPUCHBIX 30H, XONNOB, O6GEfEeHHbIX
1N KoHbepeHL-3an0B cMCTEMA OTOMIeHUA
COBMeLLEHa C CMCTEMOW XONoAoCHabXeHUs
C UCNONb30BaHMEM BCTpavBaembiXx B MON
COBPEMEHHBIX OTOMUTENbHBIX NPUOOPOB
(HanoMbHbIX KOHBEKTOPOB [BOMHOMO Ha3Ha-
yeHuA: Harpes 1 oxnaxaeHune). OHn pacnono-
YKEeHbl MO NEPUMETPY BHYTPEHHETO U HapyX-

Horo ¢acapoB. CToAkM dacapHbIX cMCTeM
OTOMNIEHUA W OXNAXAEHUA — pasfenbHble.
MpucoeanHeHe NpuGOPOB — MO3TaXKHOeE,
no ABYXTPYOHOW Cxeme, Yepe3 oTceKawoLme
(perynupyioLyme) BEHTUAN C SNeKTPONPUBO-
OoM. [IBUXKeHne Tenno-, XonojoHOCUTeNa —
nonyTHoe. CuctemMbl ruagpaBnuyeckn cbanan-
cupoBaHbl. MNepenas TemnepaTypbl B peXu-
Me oxnaxgeHusa — 5°C ¢ napameTpamu BoAbl
INA NCKNoYeHNA 06pa3oBaHNA KOHAeHcaTa
14-19°C. lnA cucTtembl OoTOMJIEHUA Napame-
Tpbl BOAbI NPUHATLI 85-600°C

Takum 06pa3om, CUCTEMbI — TOPU3OHTasb-
Hble, MO3TaXXHble, C MOMYTHbIM [BUXEHUEM
TEMNO- N XONOAOHOCUTENA, C FPYMNMOBbIM
(pna 6ydepHbIX 30H) M UHAUBMAYANbHBIM
(pna oducos) perynmpoBaHvieM NpUbGOPOB.
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C yyeTOM [BWXKEHMA COMHUA W, COOTBET-
CTBEHHO, XapakTepa W3MEHeHUA TensjoBou
WM XONOAWNBbHOW Harpysku, a Take BO3-
MO>KHOCTU PaboTbl Pa3HOOPVEHTUPOBAHHDIX
NPUG0POB OLHOrO 3Ta)ka B PeXMUMax Kak
OXJIXKAEHUSA, TAK M HarpeBa cucTema pasbuta
B Mpefenax Ka)kaoro staxka Ha 10 He3aBucu-
MbIX M0 BbI6OPY peXxnMoB rpynn npubopos.
MpuHUMNManbHaa cxema cuUcTembl oTome-
HWMA NpeAcTaBneHa Ha puc. 3. Cxema yCcTaHOB-
K1 NpubopoB nokasaHa Ha puc. 4. Pazsopka
Tpy6onpoBOAOB BbINOSIHEHA B MPOCTPaHCTBE
danblunona no nepumeTpy CTeH.

B uenAx 3KoHOMMM Tenna U CO3fJaHuA B
OCHOBHbIX MOMELLEHMAX 3aaHNA KOMPOPTHDBIX
YCNOBUIA HarpeBaTesibHble Npubopbl cHabXa-
I0TCA TePMOCTaTUYECKNMM PerynaTopamm gna
WHAMBWAYANIbHON PEerynMpoBKM TennooTaa-
yn NPUOOPOB MO OTAENbHLIM MOMELLEHUAM.
[naBHble CTOAKM CHAGXalTCA aBTOMaTUue-
CKUMW perynatopammn nepenaga AaBfeHUs;
rOpU30HTasNbHble MO3TaXHble OTBETBMEHUA —
6aaHCMPOBOYHBIMY KlaraHamMu.

Pabouaa Temnepatypa gna cuctem Tenno-
cHabxeHnA BO3AyXoHarpeBaTeneil nepeoro
noporpesa B coctase AHU ¢ yyetom yTmau-
3auMn Tennaa XonogwnbHbIX MalWH MPUHATA
85-600°C, gna TennoobMeHHUKOB BTOPO-
ro noporpeBa TemnepaTtypa MOHMXeHa [0
50-45°C gna Tennoro 1 XonogHoOro Nepuogos.

B Tambypax y rnaBHbIX BXOAOB B 3[aHue
npefycMoTpeHbl  BO3AYLWHO-TEMNNOBbIE
3aBecbl. [1nA ymeHbleHNA pacxofa BO3-
ayxa Ha WMHOUNLTPALMIO OCHOBHbIE BXOAbI
B 3faHMe cAenaHbl C TamOyp-luno3amu.
OpHOBpPEMEHHO B BECTMOIONAX BXOAHbIX 30H
npegycmaTpmBaeTca MnoAanop Bo3fyxa 3a
cyeT paboTbl MPUTOUHBIX CUCTEM.

MpenycmoTpeHbl caMocCToATeNbHble
CMCTEeMbl KOHAWUMOHMPOBaHMA BO3ayXa
N NPUTOYHO-BLITAXXHOW BEHTUNALUWW, pas-
JenbHble ANA pa3HbIX NOXKapPHbIX OTCEKOB U
bYHKUMOHaNbHbIX 30H GaLlHW.

Ons noppepxaHusi Tpebyembix Mapame-
TPOB BHYTPEHHEro Bo3fyxa B KoHbepeHU-
3anax, pectopaHax 1 Kade 3anpoeKkTMpoBa-
Hbl OTAENbHbIE ANIA KaXKAOoro 3aa LeHTpasb-
Hble CUCTEMbI KOHANLIMOHUPOBaHUA BO3YXa,
NPon3BOANTENBHOCTb KOTOPbIX OnpeaeneHa
13 yClIoBUA acCUMUNALWK TeNnso-, BNaroBbl-
JeneHuin. Ytobbl MaKcMManbHO WUCMONb30-
BaTb OXJIaXAAKOLWMIA NOTEHUMAN HapyXHOro
BO3/lyXa, CUCTEMbI NPeayCMOTPEHbI C peunp-
Kynaumen ana orpaHUYeHHOro ONTUManbHO-
ro AvanasoHa TemnepaTtyp Hapy>HOro BO3-
ayxa (B xonofHbIi nepuog — He Huxke —5°C
ONA UCKNYeHns obmepsanus). MNpu 6onee
HM3KMX TemrepaTypax Hapy»HOro Bo3gyxa
B XONOAHbIN MEPUOA W BbICOKUX B TEMbliA,
Korga peumpKynaumsa He SKOHOMUYHa, cucTe-
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Mbl QYHKLIMOHVPYIOT B PEXMMEe MPAMOTOKA C
yTunnsauuen Tenna (xonoga) B pereHepaTms-
HbIX (BpalLaloWmnXCs) BblCOKO3PDEKTUBHDBIX
(KNA = 85%) ytunusatopax.

Ona perynupoBaHua pacxofa Bo3gyxa
B Meprod Masioll 3arpysku npegycmoTrpe-
Ha yCTaHOBKAa YaCTOTHbIX PErynsTopoB Ha
3MeKTPoABUraTenax BEHTUAATOPOB. Pacxog
Hapy>KHOro BO3[yXa B PeXUMe peuupky-
nauum coctaBnseT He meHee 20 mM3/y Ha
opHoro nocetutens (U3 ycnosus obecneuve-
HWA CaHWTapHOM HOPMbI Ha YenoBeKka npu
BpPeMeHHOM npebbiBaHNM [0 ABYX 4acoB B
ogHoOM nometdeHun). Mpy apyrux pexxkmmax
bYHKLUMOHMPOBaHNA CUCTEM pacxopd npu-
TOYHOrO BO3[yXa MOXeT ObITb YBeNINYeH [0

Puc. 4. YcTtaHoBKa
nepumeTpasbHbIX CUCTEM
HarpeBa 1 oxNlaxaeHus

6onee KauyecTBeHHbIX Mokasatenein — 100
M3/4. COOTBETCTBEHHO BO3AYLUHbIE KJlanaHbl
OCHalleHbl NPMBOAAMK C MPOMOPLMOHasb-
HbIM PerynnpoBaHnem.

MpuTOUYHanA 1 BbITAMXHAA YCTaHOBKM cobpa-
Hbl Ha OOHOW pame, BKOYaA UCMAPUTENN 1
KOHAEHCATOpPbl BCTPOEHHOW XONOAMAbHOM
MallWHbl, ANnA obecnevyeHns MNepBUYHOTO
oXnaxAeHnAa NPUTOYHOro BO3AyXa B TeMbIl
nepvoAg roga npuv ytunmsaumm TennaoBoro
noTeHuMana yganaeMoro Bosfiyxa U cokpa-
WEeHNA CYMMApPHOW XONoAWIbHOW MOLLHO-
CTV CUCTEMBI XONOLOCHAOXKEHWS BaLLHN.

Cxema opraHu3zauum BoO3ayxoob6meHa B
3anax «CBepXy — BBEPX» OCYLLeCTBNAETCA
HU3KOCKOPOCTHbIMU ManoLlyMHbIMU BO34Y-
xopacnpegenuTenamu, obecrneynsarowymm
NMOABMXXHOCTb BO3AyXa B paboueil 30He He
6onee 0,2 m/c.

[na 3awmTbl BO3AyX0BOAOB 1 060pynoBa-
HKA B COCTaBE BbITAXHbIX YCTAHOBOK, 00CIy-
MKMBaKOLWMX MECTHbIE OTCOCHI FOPAYMX LIEXOB,
MMEIOTCS IONONHUTESIbHBIE GUIBTPBI — KNPO-
YNOBUTENU — 1 NPEAYCMOTPEH AOMONHUTENb-
HbI BO3AYLHbIA 064YB 3NeKTpoaBuraTenen,

a Npu BbICOKOW TemnepaType ypansaemomn
cpegnbl 1 X BOASHOE OXNaXKaeHue.,

[lnAa cokpalleHnsa Bo3gyxoobmeHa B rops-
YMx Lexax NnpefycMoTpeHa yCTaHOBKa BbICO-
KO3 PEKTMBHBIX AKTUBUPOBAHHbBIX MECTHbIX
NoKanun3ymwLwmnx OTCOCOB OT TexHonoruye-
cKoro o6opyaoBaHMA C nofayen NPUTOUYHO-
ro Bo3sgyxa. Ytobbl NCKOUMTb pacnpocTpa-
HeHWe 3anaxoB MO BHYTPeHHeMy ob6bemy
6allHK, nNpefycMOTpeH oTpuuaTeNbHbIN
AncbanaHc He TONMbKO ANA FOpAYMX LEXOB
N [OrOTOBOYHbIX, HO 1 AJ1A BCEI 30HbI NUTa-
HUsA (3Taxa). YpoBeHb gncbanaHca MmeHAeTCA
B 3aBMICMMOCTU OT KIMMaTUUYEeCKUX YCTOBUIA.

B xonnbl n BectnbONM BXOAHbIX Tpymnn
npegycMoTpeHa nofaya MPUTOYHOrO BO3-
Ayxa B obbeme He MeHee 2 KpaT. B Tennbin
nepuon roga 6yayt pabotaTtb cuctembl C
npeaBapuTeNibHbIM - OXNAaXKAEHMEM Npu-
TOYHOro Bo3gyxa. [Ana accummnaunm nsbbi-
TOUHbIX TEMJOMNOCTYNAEHUA MO NepuMeTpy
BUTPaXke YCTaHOBJIEHbl HamnoJibHble KOH-
BEKTOPbI B PEXNME «HarpeB — OXNaXkgeHune»,
JnAa ABYyXCBETHbIX XONNOB 6ONbLIONW BbICO-
Tbl 1 Oo6bema MpUHATa COMnoBas pa3gaya
BO3AyXa C M3MEHSAEMbBIM YFIIOM MPUTOYHON
cTpyn. [na obecneyeHna perynvpyemoro
(u3meHaemoro) aucbanaHca, coKpalieHus
MHOUNBTPALIMK HAapY>KHOTO BO3AYXa, NCKIIIO-
YeHUs nepeTeKaHUs 3arpsA3HeHHOro BO3-
Jyxa 13 noa3eMHOW aBTOCTOAHKW, KPbITOW
naowaan, CMeXHbIX MOMELLEHMI, MPVMbIKa-
Iowumx K 6allHe yepes xonbl, npegycMmoTpe-
Ha yCTaHOBKa BO3[YLLUHbIX K/lanaHoB C nepe-
MeHHbIM pacxofom (VAV) n BapruomeTpoB Ha
3MeKTponpuBoAax BEHTUIATOPOB Kak Mpu-
TOYHbIX, TaK U BbITAXKHbIX BEHTUAALNOHHbIX
yCTaHOBOK. M3meHeHMe pacxopa Bo3gyxa
(4acToTbl BpalleHns) CBA3aHO C M3MEHEHUS-
MU nepenaga BHYTPEHHErO U HapyXHOro
JABNEHUsA A5 3alMLaeMblX MOMELLEHWNA.

[na IT-nomelleHnn, PacnonoeHHbIX Ha
OOUCHBIX 3Ta)kaX, B KauyeCTBe 30HasbHbIX
oxnaguTenein MNPUHATBI BEHTUNATOPHbIE
LOBOAUMKN (baHKOMMbI), C BHELWIHeN ycTa-
HOBKOW 3a npefenamv romeleHnin ans
WCKJIIOYEHUS NMONagaHnsa Barv 1 ¢ npornop-
LIMOHANbHBIM PEryIMPOBaHUEM XOJIOAWb-
HOM MOLLHOCTM YCTAaHOBKOW [ABYXOJOBbIX
KnanaHoB. B npremHoI 30He ¢ yyeTom nepe-
MEHHbIX TEMJIONOCTYNNEHNI TakxXe 6yayT
ycTaHoBJEeHbI daHKownbl. MNeperoBopHble 1
oTAenbHble KabnHeTbl 060PYAOBaHbI OXJ1aX-
Jaowymn 6ankamu. Mo nepumetpy nome-
LWEHNN Pa3MecTAT HamnoJibHble KOHBEKTO-
pbl, CNOCOGHbIE paboTaTb B pexuMme Kak
HarpeBa, Tak 1 oxNlaXkaeHus, obecneumsas
30HaNbHOE perynMpoBaHue B6AM3M ocTe-
KNEeHHbIX HAPY>KHbIX MOBEPXHOCTEN.

OKoHuaHue cnegyeTt



TPAAULLUA U

COBPEMEHHOCTD:

OkneHg,

B 60nbLIMHCTBE CTPaH MMpPa HaMAEeTCS HeMaso ropoAoB, MHOTOBEKOBASA MCTOPUS KOTOPbIX OTpaKe-
Ha B apXuUTEKType B pasnnyHbIX CTUAAX. HenmoBToprMoe coueTaHne MHOMMX TPaAMLMIA U BPeMEHHbIX
HanacToBaHUI N COCTABJIAET XapakTepHble YepTbl 06Pa30B TOro UM UHOro ropopa. Yto genatb ¢
TaKUMW ropofamu: MpeBpaLlaTb M KX B My3eu Nog OTKPbITbIM HEOOM, FAe KaXkaoe HOBLLECTBO byaeT
CPOLHUN NPECTYMNIEHMIO, UIN OCTaBUTb MM CTaTyC KMBOFO Camopa3BuBatoLerocs opraHvama? Ho torga
Hen3beXXHO BMeLlaTeIbCTBO YENOBEKa B COXMBLUYIOCA TKaHb FOpoAa — Befb »KU3Hb He CTOUT Ha MecTe
1 BPAZ TN COBPEMEHHDIN rOPOMaHWH 3aX0UYET XUTb B CPeHEBEKOBbIX YCNOBUSAX.

Oco6eHHO OCTPO 3TOT BOMPOC 3BYUUT B BbICOTHOM CTpouTenbcTBe. CTpax, BO3MOXHO, UAET U3 TOrO
BPEMeHW, KOrfia BbICOTHYIO NpeporaTvBy UMeny ABOPLbl MPaBUTENIE U KYNbTOBbIE COOPYKEHUS.
Co3faHune HOBbIX BM3YyalbHbIX aKLEHTOB U BbICOTHbIX AOMUHAHT MeHAET MacluTab BOCnpUATAA Npo- CuaHeit
CTPaHCTBa, MPOBOLMPYET C/IOKEHUE NHOWN CUCTEMbBI FOPOACKMX OPUEHTUPOB. HoBble 06BEKTHI BKOYUA-
I0TCA B Y>Ke UCTOPUYECKN COOPMMPOBAHHYIO Cpelly, UTO HeM36eXXHO «JIoMaeT» MPUBbIYHbIE CPeAoBble
accoumauun. B Takom KoHTeKcTe ntoboe HoBoe 3daHune byaeT BOCIPUHNMATLCA HEOAHO3HAUHO, @ YK Y
He60CKpebOoB LWaHCOB BbI3BaTb HEMPUATUE 1 CYPOBYIO KPUTUKY NPefoCTaTOUHO.

CroAwan Ha cTpaxe ncropuyeckon ayteHtuyHoctn OHECKO y»ke «atakoBana» JIoHAOH, KenbH n
BeHy 3a 1x BbICOTHbIE MOCTPOWKN, YrpoXkasa BKNIOUNTb 3TV rOPOAa B «4EPHbIN CNNCOK». B pesynbrate
PAA NPOEKTOB BbICOTHOIO CTPOMTENIbCTBA B STUX FOPOAaX 6blivi OTMEHEHbI, UTOObI COXPaHUTb CTaTyC
0O6BbEKTOB MMPOBOFO Hacneaus.

B 2009 ropy IOHECKO nckntouvna [pe3fneHcKyto AONUHY Inbbbl 13 nepeyHa 06bekToB MUPOBOTO
Hacnegusa n3-3a CTPOMTENIbCTBA HOBOFO MOCTA, 3a KOTOPOE Ha rOPOACKOM pedepeHAyMe NPOroiocoBa-
v oxutenu JpesgeHa.

Monyunn npeaynpexxaeHne o BHECEHNM B CNIMCOK KaHANAATOB Ha NLLIEHMEe CBOEro MCTOPUYECKN
LeHHocTHoro cTtatyca 1 CaHkT-leTepbypr, B cnyyae ecnv la3anpom Bo3BefeT NiaHMpyemblit He6ockpeb
— WTab-KBapTUpYy.

despanb/mapT
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Cunranyp

MpoTnBONOCTaBNEHVE TPAANLMOHHOFO U HOBAaTOPCKOro BOOOLLEe NprCyLLe MUPOBOW KyNbType.
WcTopusa BugonsameHeHms obika ropofoB Kak OTpaXKeHre UCTOPUN apXMTEKTYPbI — YaCTHOTO clyyas
06L1eMVPOoBbIX KYIbTYPHbIX MPOLIECCOB — HarnAAHaA AEMOHCTPaLMA NPOTMBOHOOPCTBA CTapOro N HOBO-
ro. Ho B nocnegHve rogbl n3BeyHas TeMa BHOBb Npuobpena 0cobyto ocTPOTY, Y B 3TOM HET HUYEro
YANBUTENbHOrO. 1970-€ rogbl Gbiny OTMEYEHbI B UICTOPYY MUPOBOI apXMTEKTYPbl Bepoii B 6e3rpaHny-
Hbleé BO3MOXHOCTW TEXHONOMMMN 1 MOLLb CTPOUTENbHON MHAYCTPUN, a TaKXKe UCKIOYMTENIbHbIM Npe3pe-
HMeM K LleHHOCTAM CPeA0BOro OKPYXeHuA. PesynbTaTom Takoro noaxofa, B YaCTHOCTK, CTano nosse-
HMe B CaMbIX Pa3fIMYHbIX YroJiKkax M1pa NouTh NAEHTUYHBIX MPAMOYrOJibHbIX CTEKNAHHBIX GalleH, pagn
CTPOVTENbCTBA KOTOPbIX CHOCUAIMCH CTapble KBapTanbl. CregytoLlen apXuTekTypHon «moaoin» (1980-x)
CTaja NOCTMOAEPHM3M, CO3AaBLUMI — MOMMMO MPOYErO — CBOErO POAA «KYNbT» N3 BHUMATESIbHOIO U
6epeXHOro OTHOLLEHUA K UCTOPUI B NOObIX €€ NPOABAEHNAX. DTO YNPOUNISIO 3HAUMMOCTb KpamHWX
NO3NLUIN HEM3MEHHOIO COXPaHeHUA Hacneaus, Kotopbix npugepxnsaetca KOHECKO.

ApXnTEKTypa HOBOrO TbiCAYENEeTUA, BAOXHOBMIEHHAA AOCTVMXEHNAMY N BOSMOXXHOCTAMM Xali-Teka
1990-x, BHOBb 06paThiack K npenmyLiecTBam HOBaTOPCKOro noaxofa B GopM1MpOBaHMM ropoAcKoi
cpenbl. Ho c nosaBneHnem Bce 60/bLLETO YNCTIA KOHTPACTHBIX OKPYXKEHMIO MOCTPOEK, U 0COBEHHO
BbICOTHbIX 3aH1I B HEOMOAEPHUCTCKON 3CTETUKE, KOHPANKT MEXAY CTapbliM U HOBbIM B rOPOAe ONATb
HabupaeT 060pOTbIl. 3aBELOMOE HEMPUATUE HOBbIX BbICOTHBIX JOMUHAHT B C/IOXKMBLUENCA MaHopame
ropofoB MOCTEMNEHHO CTaHOBUTCA TeHAEHLMEN, OCHOBaHHOW Ha NpeAcTaBeHN N, YTO COBpPeMeHHas
KyJbTypa, ¥ apXMTEKTYpa B YaCTHOCTM, HE MOTYT FAPMOHNYHO COCYLLECTBOBATb C UICTOPUYECKNM
Hacnegmem. NMogo6bHas AOKTPMHA — O HEBO3MOXKHOCTYM MOABJIEHUA COBPEMEHHON apXUTEKTYPbI B
NCTOPUYECKOM CUYSTe ropofa — MOAMMUTbIBAETCA LWWNPOKO PacnpOCTPaHEHHbIM NPeApPacCyAKOM, YTO
COBPEMEHHasA apXUTEKTYPHaA SCTETHKA MO ONpefeneHnio He MOXET BblTb CTOMb »Ke NPEKPacHOiA, dne-
raHTHOW, COMACLUTAaGHOV OKPY>KEHUIO, YTOHYEHHOW 1 BNeYaT/AoLWen, Kak apXUTEKTYpa NPOLLUSbIX SMOX.
Pa3symeeTcs, y COBPEMEHHbIX apXMTEKTOPOB HECKOMBbKO NHOE BOCMPUATME CNIOCOOOB 1 HampaBieHnin
pa3BUTMA COBPEMEHHOrO ropofa. Pegakums xypHana obpatunach K BegyLnm apxutektopam ¢ npoch-
6011 BbICKa3aTb CBOE MHEHME MO 3TOW XMBOTPeneLLyLleid npobneme. B 35Tom Homepe mMbl My6nKyem
nepsble OTKANKN. W
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Magpua

Hbto-Vopk

ballHM - LeHTp ropoaa

BHeppeHWe 6GalueH B LieHTpasb-
HYI0 YaCTb ropofa BMoJIHE Ocylle-
CTBUMO, TaK Kak OHV 06beNHEHbI
C BbICOKO3DEKTUBHOM CUCTEMON
06LLeCTBEHHOr0 TPaHCnopTa u Ux
NoCTPOViKa yBeNMumBaeT nioLasb
OTKPbITbIX MPOCTPAHCTB.

Bo3BopasA 3paHMA B LieHTpe
ropoAa, Hafo yumnTbiBaTh 06LLyI0
CTUANCTUKY U COCTOAHNE apXUTEK-
TYPHOro OKpy»eHus. Kpome Toro,
6allHW He JOMKHbI NMepeKpbIBaTb
OCHOBHble NCTOPUYECKNE OCY Fropo-
[la — CKopee UM MecTo B bornee unm
MeHee COBPEMEHHbIX FOPOACKMX
aHcamb6nax. Ho v 3aecb 6aluHy Tak
HaJo BMMCaTb B OKPY»KeHue, YTobbl
OHW He BHOCUIN N3MEHEHWI 1 TeM
60oree He NCKaX<anu cylecTyoLve
rpagoCTponTesibHble KOMMO3MLUN.
BakHeliwen 3apayen ABnaeTca
COXpaHeHMe TaK Ha3blBaeMblX
«BU3YyaJsibHbIX KOPULOPOBY.

W He cTouT cTpemMuTbes K co3fa-
HUIO Yero-To Bbi3blBatoLLero. Mapmx
n3pe3saH UCTOPUYECKN 3HAUMMbIMUN
Ny4aMu, Ha KOTOPbIX NoABNEHNE
6alueH HexenatenbHo. PasmelyeHne
BbICOTHOIO COOPY>KEHUS Ha 3TON
«HenTpanbHon nonoce» bynet
BbIMNIAAETb KaK B3AOpHaA aTaBUCTU-
yeckasn 3atesi. Hago ymeTtb nsBne-
KaTb YPOKM 13 CAENaHHbIX OLINOOK.

Hy a ecnu 3acTpoiika 6osnbLuoi
NIOTHOCTU Ha MaNloM MATaukKe He
NOPTUT KapTWHBbI, TO noyemy 6bl 1
HeT? BepTMKanbHOCTb — 3TO CNaBHO.
MeHblue cTpoeHuii — 6onblue BO3-
ayxa. Mbl co3gaem KoMbopTHYIO
cpenly obuTaHuA bnarogaps HesHa-
YynTeNIbHOMY BO3[€eCTBUIO Ha NPO-
CTPaHCTBO U KN3HEeAeATEeNbHOCTb
oKpy>eHus. MpupopooxpaHHbie
ctaHgaptbl (The High Quality
Environmental Standards) ctaHo-
BATCA BCe 6oree KeCTKNMU B CBA3M
C faNbHENLIVMMN NCCNe0BaHMAMU
B 06/1aCTV HaUyYLLIEro NCMOJb30-
BaHWA eCTECTBEHHOrO OCBELLeHMs,
BEeHTUNAUNK, oToreHus. OKHa
MOTYT OTKPbIBAaTbCA BO BHYTPEHHUI
[BOPVIK, @ €C/V MO3BONAET GIOMXKET,
TO noyemy 6bl He pa3buTb 1 BUCA-
yne cagbl? 3agava KOHLEHTpauum
$YHKLMI NO BePTMKany 3acTaBnAeT
Hac ¢aHTa3upoBaTb, a BO3pacTato-
LMe TEXHNYECKME BO3MOXXHOCTU
[enatoT MeuTbl OCyLLeCTBUMbIMU.

Camy KoHUenuuio 6allH MOXXHO
pacLieHuBaTh No-pasHomy. Komy-To
XWIble BbICOTK/ MOTYT Ka3aTbCA
PVICKOBaHHO 3aTeen, a opucHble
KOPOOGKM 0NnLEeTBOPATb 6OraTCTBO. ..

Tonbko Kakoro popa 6oratcteo?
PuicoBatb oducHble 6alHM BeCbMa
yBnekatenbHo. Hazo »e npuBne-
KaTb YeM-TO KpYyMHble KOMMaHu,
noKa3blBaTb TOBAp JIMLIOM 1 ObiTb
KOHKYP€eHTOCNOCo6HbIMU. MHOTVe
HalLW 3apybeXkHble 3aKa3umKu MEOT
oTaeneHus B JToHaoHe. OHM roBOpPAT:
«Korpa noepy B JIOHAOH, NOCTapalochb
3aBepHyTb B lMapwx, nonobosaTtbca
ropofoM U1 C Bamyi MOBUAATbCAY, — U
3TO BbI3bIBaET coxaneHme! Henb3s,
YTOGbI MVP YTEKAN MEXAY NaNbLEB. ..
Bo Bcex cmbicniax. 3To BOMPOC B3Be-
WeHHOCTN noaxofa. Hapgo pacnax-
HYTb IBEPU Nepes KPYMnHbIMU Urpo-
Kamu, Bedb KaxkAaan CTpaHa 3auHTe-
pecoBaHa B 06ecneyeHnmn 3aHATOCTN
rpaxgaH. Bot nouemy He ctount
OTKa3blBaTbCA OT UAEeN BHECEHNA B
KOHLeNumio 6aLleH Xnnoro Komno-
HeHTa. Y>ke N3BECTHO, UTo baLlHn
BMOJIHE MPUrOAHbI AJ1si MOCTOSHHOTO
NpoXmBaHuA. ONATb >Ke, NOHUMasA,
YTO BCE 3aBUCUT OT B3BELLEHHOCTU
NopAxofa, Mbl AOSKHbI CTPEMMUTBbCA K
MHOFOGYHKLIMOHANbHOCTY.

OT0 — BOMPOC 34PaBOro cMbicha.
Kakas pa3Huua, Kakoro pasmepa
6allHA, eCNN OHA Bblpa3nTesibHa,
[IOMOJIHAET CBOE OKPYXKEHMeE, OKa-
3bIBaAChb peLleHnem MHOXKeCTBa
371060HeBHbIX Npobnem? CeroaHs,
KOrfa nepBOCTENEHHOE 3HayeHme

NPUOGPETAIOT BONPOCHI SHEPrO-
3bPEeKTUBHOCTU, BbICOTKM CTann
JKOHOMMYHee 6onee Yem BABOE.
Tekywasa Hopma ana [ledaHca, feno-
BOro paroHa Mapwrxa, cokpalleHa
co cpepHux 200-230 go 52 KBTeu/m%

B Poccuu yxe fanv 3eneHbii ceet
«YMHbIM NPOeKTamM». Ycnex 3Tux
HaUMHAHWI 3aBUCUT OT CTEMNeHN
NOHUMaHVA NpegmeTa BAacTAMY,
3acTponWMKamm 1 aBTopamu. 3gecb
He 0601TNCb 6e3 KOMaHLHON Urpbl.

B HeKkoTOpbIX NpoeKTax Ham
yAanocb cobnocT NogNHHOE
paBHOBECUE, OHU MO-HacToALEMY
MHOTFOQYHKLMOHaNbHbI 1 MPeACcTaB-
NAT CO6OW CMaB KOMMEPYECKOro
1 KNJIOrO KOMMOHEHTOB. A YK
BHeApeHe clofia BbICOKOPa3BUTOM
cdepbl ycnyr BoobLe npespalyaet
XW3Hb B Mpa3fHUK. BmecTo ynnu-
HOW TONYeun, MOCTOB, MO KOTOPbIM
HW NpoexaTb, HU NPOWTK, 3ara3o-
BaHHbIX MPOOOK B TYHHENAX Mbl
npeanaraem 3esieHble newexofHble
6ynbBapbl, HaNpPAMY coobLyato-
LMeca ¢ cMcTeMoii 06LeCTBEHHOTO
TpaHcnopTa. U Bce 310 bnaropaps
6aluHAM, BOT Tak!

EcTecTBEHHOCTb AOMXKHa CTaTb
HeoTbeMeMbIM CBONCTBOM rOPOA-
CKOW XM3HW. K aTOMYy nofTankmsaeT
1 TO, YTO K 2050 rogy ntofen Ha nna-
HeTe cTaHeT yxe nog 9 mnpa. M

ApxutekTtop
MAH-MULLEND
BUNTbMOTT

(Wilmotte & Associes SA)

Bug c TpuymdanbHom apku
Ha [lebaHc (Bn3yanusayms), Mapmx
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CTpouTb NN He CTPOUTDL?

06 3TOT Hepa3peLLMMbI BOMPOC
pa3bumBaloTCA rooBbl HE OAHOIO
M3pa, 3aCTPONLLMKA, 3044€Ero, He
roBOPA YXe 0 NpefCcTaBUTeNAx
06L1eCTBEHHOCTU, KOTfa peyb 3axo-
IOVWT O BbICOTHbIX MPOEKTax B ropo-
nax ¢ boraTol ucTopuen.

Kak npaBuno, 3acTponwmnk
CTPEMUTCA NOMYYUTb He TOSIbKO
BbICOTHbIIN, HO N 3HAaKOBbIN OO bEKT.
O6LLeCcTBEHHOCTM 3TO, KOHEYHO e,
He HPaBMTCH, TaK KaK HapyluaeTca
LieSIOCTHOCTb MCTOPUYECKON TKaHU
ropoga v T.n. A Uto fgenatb Mapy,
KOTOPbIV A5 Pa3BUTUSA FOPOLCKOrO
X03AMCTBa 065A3aH yyecTb nonsap-
Hble MHeHNA? HaM Xe, apXnTeKkTo-
pam, CTaBAT MOYTY HEBbIMOJIHUMYO
3aauy co3faTb NPOEKT, OTBeYalo-
WKin TpeboBaHNAM 06enx CTOPOH.

NcTopuryeckn cnoXxmnnocn, 4to
YesloBEYECTBO MO Mepe pa3Bu-

TUA CTPOUTENIbHBIX TEXHONOTUI
HEeYKNOHHO CTPEMUIIOCH K BO3Befe-
HUIO BCe 6onee BbICOKMX NOCTPOEK,
HauyunHasA oT NUpamma unu 6onee
No3AHMX MUHAPETOB U GaLleH,
cerofiHAl CMEHUBLUMXCA He6OCKpe-
6amu. 3gaHusA, KoTopble BUAHbI
n3paneka, CTaHOBATCA 3aMeTHbIMMN
3/1eMeHTamMy MaHoPaMbl Fopopaa,
obneryas opreHTUpoBaHue. K Tomy
e 3TV 06beKTbl NprobpeTaioT
HenpexoasLlee CUMBOSIMYECKOe
3HayeHve, CTaHOBATCA ONNLIETBO-
PEHueM ropopa, Kak, Hanpumep,
BeNMyecTBeHHble 6allHN cpeHeBe-
KoBOro ropogka CaH-[XMMUHbAHO
B npoBuHUMM CneHa (obnactb
TockaHa, UTanus), nereHgapHas
Sndenesa balwHsA B Mapuxe,
Emirates Towers B [lybae unu Te xe
6awHn Mockosckoro Kpemns.

BbIcOTKM HecyT Ha cebe oTne-
YaTOK MEeCTHOW KynbTypbl U KNK-
mara. Tak, dacag wrab-kBapTupbl
6aHka Islamic Development Bank,
PacnonoXXeHHON B NpenmyLue-
CTBEHHO »KMNOM paiioHe [xngabl
(CaypoBckaa ApaBus), BbigensaeTca
OKHamMu-60nHuLamn. OHK, C ogHON
CTOPOHbI, OFPaHNYMBalOT NOCTYNJIe-
HUe NanAWwmX CONHEYHbIX yYen B
NOMELLEHUsA N CBOAAT Ha HET 6nu-
KOBaHWe, a C Apyroi — No3BOIAT
He HapyLwaTb HENPUKOCHOBEHHOCTb
YaCTHOW XW3HW obuTaTenemn.

B nepeHaceneHHbIX paioHax
BbICOTHbIE 3JaHUA CMOCOGHbI
3bdeKTNBHO peLaTb 3agavy pas-
MeLLeHnA 6onbluero KonnyecTea
NoAen, 0Co6eHHO ecnu oHY
MNCMosb3ytoTCA Nof odUChI, XKUsbe,
MarasuHbl, MecTa CnopTa 1 OTAbIXa,

obuwenuTa u T.n. Mo cyTn, BbICOTKa

- 3TO ropof B rOpoAe, KOTOPbIN
caepXkuBaeT becnopagoyHoe
pa3pacTtaHvie Meranosmca BLINPb
MaKCMasibHO BO3MOXKHOW KOHLIeH-
Tpauuen pyHKLNIA.

ToKuo Takxe NpuULLIOCH peLlaTb
L[UNIEMMY, CBA3aHHYIO CO CTPOUTENb-
CTBOM HebOCKpeboB B CTOpUye-
CKOW YacTu ropoga. Bot B paioHe
MapyHouu BnacTu Jonro u cibiwatb
He XOTeNnu O BbICOTHOW 3aCTPONKe.
Kak e, Beib oTctofia byaeT BUAHO,
YTO MPOMCXOANT BO ABOPLIE MMMe-
paTopa. OgHako Tpu gecaTka net
Ha3af BbICOTHble OrpaHuyeHns
ocnabunu, 1 Tenepb paccMaTpu-
BAlOTCA NPOEKTbI, rAe NIOTHOCTb
3acTponkm gocturaet 1600% no
COOTHOLLEHMIO NONE3HON NNowasmn
COOpPYeHWs K NnoLagm oCHOBaHUA
(Floor Area Ratio). B uncne 3gaHun,
pa3pabotaHHbix Nikken Sekkei,
KOTOpPbIe CTOAT MO COCEeACTBY C
“MnepaTopckmum cagom, — POLA,
JBIC, Keidanren Kaikan u Nippon
Life Insurance Buildings. Hy>xHo
OTMETUTb, YTO 3a pa3peLleHne BO3-
BOAWTb NOJOOHbIE 06BEKTHI FOPOA
BblABUraeT CBOM TpeboBaHus: B
pesynbTaTe peannsaymmn NpoekTa
LOJIXKHbl 06Pa30BaTbCA OTKPbITbIE
0o6LlecTBEHHblE MeCTa, TEHUCTbIE
annew, JOMNONHUTENbHbIE aBTO-
CTOAHKM 1, KOHEYHO, pa3BuUTas
ceTb 06LeCTBEHHOro TPaHCNopTa.
MeToauka 3aCcTponKkn nof Ha3Ba-
Huem SOGO SEKKEI - oguH u3 cno-
cob60oB obecneuntb ropogy 6onblue
OTKPbITbIX MPOCTPAHCTB 3a cYeT
yBeJINYEHMNA STaXKHOCTN.

B otnnume ot Tokno, ocHoBa-
TENbHO Pa3pyLIEHHOrO BO BpeMsA
Bropon muposon, Knoto, apesHas
cTonuua AinoHuK, He NocTpagana
oT 60MbapAMPOBOK aMePUKAHCKOM
aBraunn. MaeHasa ropgoctb Knoto
- ApeBHeNLWwe B CTpaHe 3AaHnA —
Xpambl 1 3a60TNNBO coxpaHAeMble
TpaAuLMOHHbIE OMA. BbicoTHOE
CTPOUTENbCTBO B UCTOPUYECKOM
LieHTpe 3anpeLyeHo, OfHaKo MOXKHO
BO3BOAUTb HE6OCKPebbl Ha cneuu-
aNnbHO OTBEAEHHbIX yYacTKax K tory
OT »KesIe3HOAOPOXXHOTO BOK3ana.

YTo KacaeTca Hawux 3apyOexHbIX
NPOEeKTOB, OT/INYNIA, HAZO CKa3aTb,
HemHoro. Hanpumep, B Ixxnaae
3anpeLyanocb BO3BOANTL Ntobbie
NOCTPOWKM, KOTopble bonee yem
Ha ABa 3Ta)<a BO3BbILLAIOTCA Haf
KOHbKaMV OKPECTHBbIX KPbILL, YTOObI
HWYTO He FOCMOACTBOBANO HaA
KoponeBcKumu asopuamu. Ho Bpe-
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Tokyo Midtown

lpeaceaatent rpynnbl
komnaHuii Nikken Sekkei
r-H MUTCYO HAKAMYPA

licnonHuUTenbHbI AUpeKTop,
FNaBHbliA apXuTeKTOP I-H Tagao
Kameu [eHepanbHblil aupeKkTop
Ay6aiickoro oTaeneHus,
apxutektop a-p Gagn xabpu

MeHa MEHAITCA, Y HECKONbKO NeT
Hasapj, Korga rpagocTpouTeNibHble
HOPMbI 6blIN NIMGEPaN30BaHbl,
Hac NPUrnacuIn NPOeKTUPOBaTh
Andalusia Gardens — KpynHbiii
MHOroLeneBon KOMMeKc ¢ napon
6aLweH BbicoTon 200 1 300 m.

MHTepeceH n npumep Lanxas,
rfe BbICOTKM TaKXe NMpYMbIKaloT
K NCTOpUYECKOMY LIeHTpPY. M3-3a
6ypHOro SKOHOMUYECKOTO POCTa,
MOBBILEHHOFO PbIHOYHOFO CNpoca
1 BbICOKOW MNOTHOCTW HaceneHua
HOBbIV LIeHTPanbHbIV JeN0BOM
parioH MyaoHr cTan cTpemuTenb-
HO pacTu. 3gecb pacnonaratTca
dUHAHCOBbIE YUpexAeHWs, XKN3HEH-
HO BaXXHble AN1A FOPOACKOro U Hauu-
OHaNbHOro xo3AancTea. KomnaHua
Nikken Sekkei cnpoekTpoBana
cemb bGalleH, B TOM Yncie 3gaHns
Bank of China, One LUJIAZUI,
Citigroup n Aurora.

Bbonee Toro, Hac npusneknu
K pa3paboTKe reHepanbHOro
njaHa NCToprMYeCcKoro parioHa
Li3nHTbeHAMW, KOTOPbIN ABNAETCA
HenpeMeHHbIM NYHKTOM no60on
SKCKYPCVOHHOW Nporpammbl ans
TYPUCTOB 11 MECTHbIX MOKNOHHN-
KOB rnamypa. Bca tepputopus
parioHa npeBpalleHa B NeLexos-
HYI0 TOProBO-pa3BJieKaTesIbHO-
pecTopaHHyto 30Hy. 3aecb BAO/b
y3eHbKUX nepeynkoB BOCCTaHOB-
NEHbl JLOMUKU B CTUE LWINKYMEH»
(KameHHble BOpOTa), cToAwMe
BIJIOTHYIO K CTPOEHWAM, OTAaH-
HbIM Nog 6YKMHUCTMYECKNE NaBKMK,
kade n pectopaHbl. Bokpyr atoro
«aPXWUTEKTYPHOTO 3anoBefjHUKa»
BbIPOC/IO HEMAJIO BbICOTOK, KOTO-
pble TONIbKO MOAYEPKMBAIOT NPEEM-
CTBEHHOCTb 3MOX.

Pa3pabatbliBasi BbICOTHbIE COOPY-
»eHus, ocoboe BHMMaHue cnepyet
YAENATb UX BAVAHWIO Ha OKPY-
XatoLlyto cpeqy, B TOM UncCIie Ha ee
3CTETUYECKNI acneKT. Begb Takas
3acTpolika KOpeHHbIM 06pa3om
MEHSIET FOPOACKYI0 MaHoOpamy, a
HEBGPEXKHOCTb MPU NPOEKTUPOBAHNMN
MOXeT co3aaTb 3¢ PeKT aspoanHa-
MUYECKON TPYObl, GNIMKOBaHWA 1 T.N.

B 60nbluMx ropoaax co 3Hauum-
TENIbHbIM KYJIbTYPHBIM Hacsleanem
IN5 BbICOTHOFO CTPOUTENbCTBA
nyyle oTBOAUTb 060CO6NEHHbIE
parioHbl, Beb UMEHHO TaKoro pofa
NMOCTPOVIK/ 0COBEHHO NpuUBeKaloT
KPYMHble KOMMaHWK, COCo6Hble
co3aaTb HeMaso paboumnx mecT,
BHECA TakMm 06pa3oM BKJaj B 3KO-
HOMMKY ropoga.

ParoH nmnepatopckoro
asopua, Tokrno

B KoHeuHoM cueTe, rpago-
CTPOUTENbCTBO HANPABSAETCA MO
607bLUEN YAaCTN SKOHOMUYECKUMM
MoTuBamu. NoTpe6HOCTb B Kpyn-
HOMacLITabHbIX MPOEKTax pacTeT
no Mepe yBEeNNYEHUA YUNCIEHHOCT
HaceneHuA. CyllecTByeT HeKni
npegesn SKCTEHCMBHOMO Pa3Bu-

TUA FOPOJOB MO rOPU30HTANN.
HarnagHbin npumep, Kotopomy B
6yayLIeEM HaBepPHSAKa NocneayoT
MHOTUe ropofa, — 3To a3uaTcKkue
mMeranonucel. Tem He MeHee TaMm,
rae 3HauyeHne UCTOPUYECKOro Aapa
NpeacTaBnAeTCA HENPeXoaAL UM,
HapyLUeHUA LieNIOCTHOCTY FOpPoA-
CKOW TKaHN MOKHO 136exaTb,
co3fjaBas pPaloHbl, OTBeYaloLme
HaCyLHbIM MOTPEBHOCTAM HacTos-
uero momeHTa. M

Tokyo Station

Bug 3 ueHTpanbHoro
napka, Tokmo
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O6pasbl peanbHOCTN

CeropHs B pe3ynbTaTte yAUBUTENb-
HbIX GOPMaNUCTNYECKUX OMbITOB
poxaatoTcsa npuuyanusble Gopmbl 1
[OCTUraloTCA BbICOTbI, KOTOPbIE elle
HECKONbKO J1eT Ha3af, HEBO3MOXXHO
6b110 NpeacTaBuTb. bnarogaps npo-
rpamMmmam o6beMHOro MofennpoBa-
HWA MOCNeHero NoKoNeHUA Hepes-
KO 6e3 yepTexxHon NPopPaboTKu
yAaeTcA co3faBaTh YHNKaNnbHble
OVHaMmyecKre n3obpaxxeHus o6b-
€KTOB 1 VX OKPYXKEHUS.

Bonbluen yacTblo 3TN KapTUHKK
He NpuBsA3aHbl K onpefAeneHHo-

My MECTY, UICTOPUYECKOMY 1NN
naHgwapTHomMy GoHy, To3TOMy
MeXAYy NMPOeKTaMu 1 HaLMOHaJIbHO-
KYNbTYPHbIMN OCO6EHHOCTAMM
KOHKPETHOrO KOHTEKCTa MOXeT
nexaTtb HacTosAwWwan nponacTb. Ha
camom gene, 60NbWNHCTBO 06beK-
TOB, MPeAHa3HaYeHHbIX, K NpUMepy,
AnA MoCKBbI, MOXXHO IETKO Nepeme-
ctuTb B bepnuH, WaHxan unu y6aii
c nepecagkow B Mapwe, JloHaoHe
unu Holo-Mopke. U uto camoe
XapaKTepHoe, Ha NepBbIi B3rnag,
OHw Bcloay 6yayT BbIrnAAeTb oan-
HaKoBO XopoLuo. BbixoanT, 06pa3
BakHee AeNCTBUTENbHOCTU.

MpaBpaa, B npouecce peannsaymu
MHOTUE U3 HUX TEPAIOT CBOW NEepPBO-
HauasbHbl 06K 13-3a HecoBep-
LIEHCTBA CTPOUTESIbHbIX TEXHOJIO-
T, He 0co60 NPUCNOCOBIEHHbIX
K BOMJIOLEHNIO apXUTEKTYPHOrO
3ambicna. BHegpeHue B uctopuye-
CKYI0 TKaHb ropofia Takow 3acTpoii-
K1 HEeM36eXXHO noBneyeT 3a cobom
JanbHewLwmne rpajocTponTesibHble
nepemMeHbl, Kak 6b11o ¢ Hebockpe-
60m Puuapga Pogxxkepca B NOHAOH-
ckom CuTw, rae Hy<abl 6usHeca
noTpe6oBanyi U3MEHEHVS YCTOAB-
LIErocs ropofCKOro KOHTEKCTa.

MockonbKy HeboCKpebbl — 3T0
BepTMKasibHble ropoAa, obecneun-
BaloLLve HanbonblUyo KOHLEHTPA-
Luio AenoBbiX GYHKLMIA, NCNONHAE-
MBbIX TbICAYaMU COTPYAHNKOB, OHU
CNPOEeKTMPOBaHbI TaKUM 06pa3om,
yTOO6bI NIOAW MOV 3[ECh HE TOSb-
KO TPYAWUTbLCA, HO 1 NoJlyyaTb BECb
Habop ycnyr. Odbuchl, rocTUHMLBI,
XKWnbe, MarasuHbl, pecTopaHbl 1
30HbI OTAbIXa, COOPaHHbIE B OHOM
MecTe, NPeBPaLLAloT 34aHune B
MHOroLefieBoe NPOCTPaHCTBO, Npu-
MEPOM KOTOPOTrO MOXET CIyKNTb
cTposAwminca komnnekc London
Bridge Tower (Shard) no npoekty
PeHLo NbAHO. 3TO NpeKpacHbIn
obpaseL| No-HacTosLEeMy HOBATOp-
CKOTO rpafloCTPOUTENbHOrO NOJ-

X0pa, KOrAia BbICOTHbI/ MHOTOQYHK-
LIMOHaNbHbIN 06beM yAauYHO BNMcaH
B FOPOACKYI0 TKaHb, He FoBOpPA yKe
06 yHMKanbHOCTV GopMbl 1 NprMe-
HEHHbIX 34eCb SHeprocbeperanLmx
TEXHONOTUSIX.

Hebockpebbl, 3ayMaHHble He KaK
y3Kocreymanu3npoBaHHble CTpoe-
HUSA, @ KaK 3KOJOrMYHblE MHOIO-
LieneBble aHCambsv, OpraHNYHO
BMUCBIBAOLMECA B APXUTEKTYPHbIN
KOHTEKCT, BMOJIHE MOTYT YNyylUnTb
KauyecTBO XM3HU B CTapbIX paioHax.
OHU papyT TONYOK K X AasibHelnLle-
My Pa3BUTUIO, HE HapyLUas LenocT-
HOCTb CYLLeCTBYIOLEN FOPOACKON
TKaHW, a 3amnosHAsA BO3MOXHbIe Mpo-
pexu B Hel.

AHann3 OCHOBHbIX COCTABAOLLNX
cpefbl: LOPOXXHO-TPAHCMOPTHas
cucTema, penibed MeCTHOCTH 1 03e-
JIeHeHNe, MNOTHOCTb XKMUOWN N KOM-
MepYecKom 3aCTPOVKY — HeMpemeH-
HOe YCJIOBME PacCMOTPEHMSA No6bIX
rpafoCTPOUTENBHBIX HAUNMHAHWIA,
0COBEHHO MPY HaNMYKM BbICOTHOTO
KOMMNOHeHTa. JTioboe 3aaHue, BbiCo-
KO€ WS HU3KOE, [OMKHO COOTBET-
CTBOBAaTb CBOEMY MECTOMOJIOKEHNIO
1 NPUAaBaTh XN3HEHHOW SHepPrum
OKpY>KaloLeMy NPOCTPaHCTBY.

MpoaymaHHasA apxutekTypa
— BEPHOE CPEeACTBO YNyyLleHus
KauecTBa W3HW 1 3aN0r JanbHen-
LIEero NoCTynaTeNbHOro Pa3BUTUA.
MprpognHas cpena, B TOM uncne
ee SHepreTUYecknii noTeHymnan,
CTaHOBUTCA HEOTBHEMJIEMON HYaCTblo
LMBMAN3aLMK, onpeaensiolen B
3HaunTeNbHOW CTENEHN ee 06NUK
1 cofepkaHue. A ecniv BbIMoJIHEHO
npegBapuTesibHOe MOAeNMpoBaHe
YCJI0BUI SKCMyaTaLumm, yCTpemneH-
HOCTb MHOTOLe/IeBbIX KOMMJIEKCOB
BBbICb MOBbILAET CTaHZAPTbI Kaue-
CTBa »KM3HU Gnarogaps s3KOHOMUK
BPEMEHM Ha nepemMelLeHus.

BblcOTKM MOryT CTaTb lyyWwnm
peLleHnem ana LeHTpanbHom
YacTu ropopa TOJIbKO Npu Npu-
MEHEHWN FPajoCTPOUTENIbHBIX
NOAXOA0B, FAPAHTUPYIOLMX COXPa-
HEeHMe LieNIoCTHOCTM CIIOXKMBLUENCA
ropogckon cpepbl. He6ockpebbl,
yTonatoLie B 3eJIeHM 1 He obpe-
MEHEHHbIe, KaK MPaBuso, BETXNM
OKpPY>XE€HUMEM, — ONIMLIeTBOPEHUNE
o6pa3a X13HN HOBOrO BEKa, Koraa
ropofcKue KBapTasbl C Niowagamm
noj, OTKPbITbIM HE60M 1 06LLe-
CTBEHHbIMY NMPOCTPAHCTBAMM NOA
KpblLLEn pacrnosiaralTcs rno BepTu-
Kanw, pacLBeunBas CBeXUMM Kpa-
cKamMu obblaeHHOe CylecTBOBaHMe
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meranonuca. Tenepb 370 yxe He Te
HEMPUCTYMHbIe BEJIMKaHbl «0CO60ro
Ha3HauyeHUs», a MOYTU XIMBble opra-
HWU3Mbl, CNOCOOHbIE Pa3BMBaTLCA U
NprUCNocabnnBaTbCs K MCMOSTHEHUIO
BCe HOBbIX 3afay (Hanpumep, nyTem
NOMTHOMO WA YaCTUYHOTO OOHOB-
JIeHUs1 060/1I0UKM B 3aBUCMOCTU

OT TEKYLLMX UJIN HOBbIX NMOTPe6-
HocTel). BepTKanbHOCTb MMeeT
Hemano nNpenmyLLecTB: lyylle ecTe-
CTBEHHas OCBELLEHHOCTb, Kopoue u
yRo6Hee Ny T coobLyeHuns, [ocTu-
raeTcs Hanbonbluas KOHLEHTPaL s
byHKLMN. K ToMy ke He60CKpebbl
BCE Yallie NpeBpaLLaloTCca B anb-
TEPHATUBHbIE 3/IEKTPOCTAHLMN.
Bnarogaps BbipaboTke cCoONHeYHow
1 BETPOBOW 3Heprum, nepepaboTke
LOX[,eBOW BOAbI, O3€N1E€HEHHBIM
dacagam BmecTe € NacCUBHbIMMK
SHEepPreTUYeCKMmM cucTemamm
npowusoLuen nepesec B Nosb3y
APXMTEKTYPHbIX GOpPM, Hanbonee
651M3KMX K eCTECTBEHHBIM, BMECTO
CO3[aHNSA MTPYLIEYHbIX» SKCNepu-
MEHTAJIbHbIX 34aHWUNA.

Komnnekc Consultation
internationale sur l'avenir de la
metropole parisienne - LE GRAND
PARI(S), npoeKT KOTOpOro Npo-

Apxutektop *KAH-MAPK LUVBO
(J. M. Schivo & Associati s.r.l)

nBuraet GpaHLy3CKMIN Npe3naeHT
H. Capko3u, oTpakaeT MIMEHHO
Takou B3rnAag Ha seww. XKaH Hysenb
npepnaraeT He 060co6seHHyI0 Nn
6ecLBETHYIO 13-3a YHbUIOW MIOo-
CKOCTU OKPY>KEeHNA KOMNO3ULMIO.
HanpoTtuB, 3gecb Hanmuo Lenoct-
HOCTb 1 HEpPa3pbIBHasA CBA3b C Npu-
nex<alyen ManosTaxHowm 3acTpon-
KOW. B BbICOTHbIX 3AaHNAX HaLLAN
oTpaxkeHne obpa3zbl CO6OPOB, LWNu-
neu 6alleH 1 rop, BOM/OLWEHHbIE B
YAUBUTENbHBIX B3aMMOCBA3AHHbIX
BePTUKaNbHbIX 06beMax, — MaJieHb-
K1e ropofa, pelleHHble C NpuMeHe-
HMEM Pa3HOW CTUSINCTUKU, LIBETOB U
MaTepurasnos.

Ha3Batb y»e 3aKOHUYEHHble 06b-
€KTbl, yAaYHO BMMCaHHbIE B OKPY-
XKaloLNiA KOHTEKCT MCTOPUYECKON
3aCTPOWIKW, AOBOJSIbHO 3aTPYAHM-
TebHO. XOTA HEKOTOPbIE MPOEKTHI,
HaxoAALWMecs Ha CTaguu peanusa-
LW, 3aCy>KUBaloT BHUMaHUA, 6yab
TO 3aMbICeN B Lie/IOM UK KaKne-To
€ro cocTaBnsiowme.

Mpumep ropoackoro AnHammama
- 3paHue Fuller, nepenmeHoBaH-
Hoe Bo Flatiron (Hbto-Vopk, 1902),
NPOEKT KOTOPOro 6bin npeanoxeH
cryaven 1sHnena bepHema. 3T1o
OTMNpaBHasA TOYKa, HACTOALL NN
obpasel KaTanmsatopa ypbaHucTu-
yeckux npoLieccos. bawHa npeg-
CTaBnsieT coboi eiuHbIN 06bem Tpe-
YFOJIbHOFO CeYEHUS CO CTanbHbIM
KapKacoM, B KOTOPOM OCHOBHOE
3HauyeHve NpYAAEeTCA OCBELLEHMIO.
B 1919 roay 3a geno B3anca Muc
BaH Aep Po3 1 HapucoBan MHOroy-
FONIbHUK C MaAKNUMMN CTEKNAHHBIMA
CcTeHamu, a 3aTem elle 1 bawHo
C M30THYTbIMW MOBEPXHOCTAMMU.
[wranor, NponcxXoaaLmnin Mexay
BHELUHVIMUN CTEHAMU U CONTHEYHBIM
CBETOM, NMprAaeT obbemam 3ga-
HWA FNYy6UHY N eCTECTBEHHOCTD.
MNo3gHee, B 1948-m, Mupy asunmn
Lake Shore Drive, rpynny u3 yetbi-
pex CTeKNAHHbIX baLieH Ha 6epery
o3epa MuuuraH, rge apxutekTopy
YAanoCb BOMIOTUTb B XKWJ0N
3aCTPOMKe Ty MPOCTPaHCTBEHHYIO
cBoboAy, KoTopas NpociaBuia
ero Ha BcemupHon BbicTaBke B
BapcenoHe. A cBoe 3BaHMe NCTUH-
Horo mactepa Muc BaH gep Po3
NoATBEPAMI co3AaHeM Seagram
Building: nnacTtuHa Ha MNapk-aBeHto
8 Hblo-Mopke Ha 27 M 0TOABMHYTa
B Fy6MHY OT MHUM Npoumnx daca-
[IOB, UTO NOJYEPKMBAET YNCTOTY
ee nuHuin. 3gaHune John Hancock
Center (1969) B ctapom YuKaro one-

TBopeHune
Mwuca BaH gep Po>

peauno cBoe Bpems Mo KauecTBy
npopaboTku aetanen dpacaga. 3To
6blS1 NEPBbIV APXMTEKTYPHbIN OMbIT
COBMELLEeHNA 0DUCHOW, XKNNOWN 1
TOProBou GpyHKLMN.

B 1989 rogy ban lOnmuHy ypanocb
BTWCHYTb WTa6-kBapTmpy Bank of
China 6yKBasnbHO Ha KNOYOK 3eMnu
B LileHTpe [OHKOHra. XoTA 3Ta «CcBeuY-
Ka» U MOHOQYHKLMOHaNbHas, en
He OTKaXellb B n3AecTse Gopm
— KaK CHapy»u, TaK 1 BHYTpY, a
Hemnpo3payHoe 3epKanbHOe CTEKNO
dacafoB, obpamsieHHOe MeTanIo-
KOHCTPYKLMAMU, NPUAAET 34aHNI0
CTUNbHOCTb. Ha nnowaamn nepeq
BXOAOM B 3fjaHvie yCTPOEeHbl NpyAbl
¢ boHTaHamu, a No nogbe3aHon
asnsiee MOXHO 3aexaTb U BHYTpb.

LLIta6-kBapTUpa «Hblo-Mopk
Tamc» bblna CNpoeKTMpOoBaHa
PeHuo MNbaxo B 2007 roay. B npo-
CTOPHOM BecT6toNe 13 TPEX Npo-
3payHbIX 06bEMOB coyeTaeTcs
HECKOJIbKO B3aMMOCBA3AHHbIX
006LLeCTBEHHBIX 30H, OfHOBPEMEHHO
COCTaBNALWMNX eMHOE Liefioe ¢
NPOCTPaHCTBOM ynuLibl. Kpome Toro,
B 3[j@HUM TPM 3Taxka MarasvHoB U
pecTopaHoB, a Takxe KoHdepeHL-
LEHTP 1 6ONbLLON 3pUTESbHbIN
3an. B npoekTe He TOMbKO yuTeHbl
0CO6EHHOCTY OKPY»KEHUs, HO 1
noAYepKHyTa B3aMMOCBA3b C HUM
B NPO3payHoCTU dacafos C efBa
3aMeTHbIMU MAACTMHAMM 3aTeHeHUs,
npviAaLWMIN MPU3PaYHbIM OFHAM
MaHX3TTeHa MO3TUYECKNE OTTEHKN.

HecmoTpa Ha To UTO KOMMJIEKC
London Bridge Tower noka He
[OCTPOEH, €ro cyiepyeT cunTaTh
06pasLOM OrNYECKOro NPoAoIKe-
HWA 3TOro NHTepecHOro noaxoaa. B
OfHOM PAAY C HUM CTOUT U MPOEKT
Transbay Transit Center and Tower
ana CaH-OpaHUMCKO, NPU3BaHHbIN
OXKVBUTb apXUTEKTYPHbIN 06K
NCTOpMYecKoro LeHTpa. Puuapg
Pop>kepc npepnnaraeT nocTaBuTh B
OCHOBaHMe aHcambA MPAMOJIMHEN-
HbI CTUI06AT C 06LWeAOCTYNHON
MHOFOQYHKLMOHANbHON SKCMyaTu-
pyemoli KpbiLLel 1 TPaHCMOPTHYIO
pa3BA3Ky. BbicoTKa, nocTaBneHHas
Haf HAMU, YEM-TO HaMOMMHAET OCO-
BPEMEHEHHYI0 diipenesy HalLHIO.
3pecb pa3mecTaTca opuchl, FrOCTy-
HULbl, anapTaMeHTbl, pa3BieKaTenb-
Hble 3aBE€AEHMWA 1 NPeanpuAaTUA
6bITOBOrO 06CNYXMBaHMA. A BETPS-
HOW fiBUraTenb BbiCOTOW B 40 M 6yaeTt
CYMBOJIOM 3KOJIOTMYHOCTU MpPU-
MEHEHHbIX 34eCb apXUTEKTYPHBIX U
KOHCTPYKTUBHBbIX pelueHui. l
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|kpoBna

NMPOEKTUPOBAHMUE

KPOBEJIb

IKCINMNYATUPYEMDIX CTUJIOBATOB

Moodasnsaouwee 601bWUHCMB0 803800UMbIX 8 HACMOAWee 8pemMs
MHO020(hYHKYUOHAIbHbIX KOMNJIEKCO8 UMelom pa3eumyio No03eMHYI0 4acmo,
npesocxodsauwyto no najowaou 2abapumel Ha03eMHbIX cmpoeHul. Ycioeus
cmecHeHHO020 cmpoumesibcmaa 8 60/1bWux 20p00ax U XesaHue 3aKa34yuKa
MaKcumMasibHo 0ceoums 8bioesIeHHy0 No0 3acmpoliKy meppumopuio
npueoosam K 603HUKHOBeHUIo cmusio6amoe ¢ 3Kkcnayamupyemoli KpoeJeli.
B 00Hux cny4yaax samo 6ydym nodsemHbie cmusiobamel ¢ Kpoesel 8 ypoeHe
obuweli N1aHUPOBOYHOU OMMeMKU KOMNJIeKCa, 8 Opy2ux — NOOHAMble Hao
Nn/IGHUpPoB80oYHOU ommemKoU Ha 0OUH u/iu 08d amax<a. B 0anHoli

Enevia 3aiuesa  CIMAMbe Mbl pAcCMOMPUM 80NpOChl, 603HUKAOWUe npu ycmpolicmee
Kpoeesib no03eMHbIX cmusio6amos (Kak npasusio, asmocmosHoOK), Komopble
uCnosb3ylomcs noo newiexoOHble 30Hbl, 03e/1IeHeHue u 61azoycmpolicmeo
npunexauwjeli K 8bICOMHOMY KOMNJIeKCy meppumopuu, npoe30bl asmomobuseli
U NOXXapHoU mexHUKuU.

POEKTMPOBaHME SKCTyaTn-
pyemon KpoBnu npencras-
nsieT co6ON CNIOXKHBIN NPO-
LiecC B3aMMOYBA3KM LIENoro
pAaa  pasnnuHbIX  3adad,
Karkas 13 KOTOPbIX B 3HAUUTENBHOWN Mepe BNn-
AeT Ha BnaromnonyyHyio SKCNyaTaLio KPoBan
cTunobara.

Mpy onTManbHOM BapyaHTe 3aKa3uvK JON-
KeH Ha paHHel CTaan NPOEKTUPOBAHNA onpe-
OenuTbCA C TeM, Kakol BHeWHu Bug Oypet
UMeTb TeppuTopua cTunobata. MpakTuueckn
BCE MNAHNPOBOYHbIE PeLUeHMsI NMOBEPXHOCTU
CTUno6aTa, KPOMe eCTKO perfiaMmeHTVPyeMbIX
MOXapHbIX NPOE30B M CTOAHOK, HaxomATcA
B BEAEHUWN 3aKa3uMka 1 MNPOEKTMPOBLYMKA.
Heobxoarmo Kak MOXHO paHbLLe onpeaenvTb
byHKUMOHaNbHOe HasHauyeHve TeppuTopun
Hap cTunobaTom: GydeT M OHa UCMOMb30BaThb-
CA Ons Npoe3fa M CTOAHOK aBTOTPaHCropTa
WX MOKpbITME cTunobata oTBeAyT TONbKO
OnA newexofoB C YCTPOWCTBOM O3€efleHeHUs
1 peKpeaLioHHbIX 30H. Beib pasnnuHoe GpyHK-
LIMoHanbHOe Ha3HaueHne TeppuToprn Tpebyet
pa3HOro KOHCTPYKTVMBHOIO pelueHusa nupora
MOKPbITUA, YTOBbI OHO OTBEYAsIO NPEeAbABNAE-
MbIM K HeMy Tpe6OoBaHMAM.

Kak npaBuno, KpoBAn MNOA3E€MHbIX CTU-
106aTOB BbICOTHbIX KOMMJIEKCOB KaK pa3s
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BMELLAlOT BCE MepeyYnCcneHHble 30Hbl:
npoesme 4acTu, CTOAHKM aBTomobunen,
nelexoaHble yyacTKu, o3eneHeHne u bna-
roycTpomncTBO.

Cpepy OCHOBHbIX 3afjay, KOTOpble HeobXo-
AVIMO PEeLnTb NPU NPOEKTUPOBAHUN KPOBESb
CTMNO6aToB, MOXHO Ha3BaTb ClieAyloLime:

1) rmgponsonAumna KPoBNx U OTBefeHue
NOBEPXHOCTHbIX BOSA;

2) Tennon3onAuna Kposu;

3) BOCMpUATME KOHCTPYKLMAMU CTUN00a-
Ta U JOPOXKHBIM MOKPbITUEM Harpy3ok oT

aBTOMOOMNEN N NOXKAPHOW TEXHUKN;

4) yCcTpoOWCTBO NUpora AnA o3efieHeHun
KpoBnu;

5) npoknagka KOMMyHMKaUMA B cCoCTaBe
KpoBnu (kabenu oceeLleHus, nogorpesa u T.4.);

6) yCTPOWCTBO Pa3NYHbIX 311eMeHTOB 6na-
royctpoictea (MoanopHble CTEHKMW, Omnopbl
ocCBeleHMs, Yawy GOHTAHOB 1 HEGObLLNX
BOJOEMOB U T.A.).

Bce 370 HeobxopuMmo B3aMMoyBsA3aTb
W YMECTUTb B [OBONIbHO TOHKOM nupore
MOKPbITUSA, TaK KaK HapalMBaHMe ero Ton-
WMHbl BeLET K YBEJIMYEHUNIO Harpy3oK Ha
Hecylme KOHCTpyKUuMM ctunobaTta u, Kak
CNefCTBUE, K YBENIMYEHMIO NX CEUEHUS.

WHBEPCUOHHbIE U TPAANLINOHHDIE
KPOBJIN

B HacToALLee BpemaA LIMPOKO NPUMEHAIOTCA
KaK IHBEPCNOHHbIE, TaK 1 TPAANLIMOHHbIE KOH-
CTPYKLMW KPOBeb, B TOM YMCne 1 Ana CTUno-
6aToB. Y KaXAoro 13 TUMOB KOHCTPYKLUI eCTb
CBOW JOCTOMHCTBA, 1 MPW BbINOSHEHUN Mpa-
BUN YCTPOWCTBA, rapaHTUpYIOWMX JONroBpe-
MEHHYIO 1 HaJIeXKHYI0 paboTy KOHCTPYKLUIA,
OHV UMEIOT NPaBO Ha NPUMEHeHne B cucTeme
3KcnnyaTmpyemoro ctunobara (puc. 1).

Mpwu ycTponcTee KpOBAM NOJA Tak Ha3blBae-
Mble SKCTEHCMBHbIE Harpys3ku (o3eneHeHue

TekcT EJTEHA 3AMUEBA, kaHA. TexH. HayK, FrNaBHbI cneymannct-koHCTpykTop 3A0 «fopnpoekT»

B BuAe ra3oHOB, NellexofHad 30Ha) bonee
npeanoyYTUTENbHOW BbIMMALUT WHBEPCUOH-
Haa KpoBns. Ecnn Harpysky Ha NoBepXHOCTb
HebosbLIMe, NMPOT MOXeET ObITb JOCTaTOUHO
TOHKMUM. [Tpn 3TOM yTennauTenb, YNOXeHHbIN
B 3aMOK NOBepX r’mapou3onsaLNOHHOro Cros,
co3faeT [JONOSHUTENbHOE MpenATCTBUe
[NA KOPHeBOW cUCTeMbl pacTeHUi, KoTopas
ABNAETCA OCHOBHOW Yrpo30ii LenocTHOCTU
rngpousonauun. B kauectse yTennutens B
TakuX Cyyasx MPUMEHAETCA SKCTPYAUPO-
BaHHbI MEHOMONANCTUPON BbICOKOWN MapKm
Nno NPOYHOCTW. [INA coxpaHeHna manon Ton-
LMHBI IMPOra U UCKNIOYEHNA MOCTUKOB NPO-
Mep3aHUA PasyKSIOHKY Moj rmapounsonaumio
MOXHO BbINOIHUTb 13 pa3pe3aHHbIX Mo YKNo-
HY NAWUT NeHoNMeKca Uy Apyroro 6a1M3Koro K
HeMmy Mo CBOWCTBaM yTennutena (puc. 2).

B TO e Bpems BbIMONHeHWe TPaANLIMOHHON
KPOBAWN MPWU MHTEHCUBHBIX Harpyskax (npo-
e3/1bl NerkoBOro aBTOTPAHCINOPTa, NOXapHON
TEXHWKYW, aNnbMUiACKNe ropKW, NOAMOpPHble
CTeHbl U T.[1.) OKa3bIBAETCA, KaK NpaBuno, bonee
Lenecoobpa3sHbiM. B 3Tom cnyyae ytennumtens,
B KauecTBe KOTOPOro MOXeT MPUMEHATbCA
He TONbKO 3KCTPYANPOBAHHbIN NEHONONCTH-
pon, HaxoAMTCA B MaKCUMasibHO YAaNneHHOW
OT Harpy3o0K 30He, a BbINOJIHeHVe NOBEpPX yTe-
NAUTeNs AOMONHUTENbHON pacnpefennTeb-
HOW NAUTbI Nepep YCTPONCTBOM Pa3yKNOHKM
oz ryapoV30NALIMIO MOXKET OKa3aTbCA Noses-
HbIM KaK B KaueCTBe HEMOABUXHOIO XECTKOro
OCHOBaHMWA Nof rMApPOV3oNALMI, Tak U AnA
nocneaywowen skcnnyatauun kKposnu. Mpu
HeobXOAMMOCTY PEMOHTA KPOB/M BCKPbITHE
nvpora MoxHo byaeT Aenatb Ao pacnpepe-
NATENBHOW MAWTbI, COXPaHAA B LENIOCTU pac-
MOJIOXKEHHDBIE HUXKE CIIOW.

MpUMeHeHVe NHBEPCMOHHON KPOBNM BO3-
MOXHO M MNPV MHTEHCMBHBIX Harpyskax Ha
nokpbITre. TonwmHa NMpora AomKHa obecne-
UnTb pacrnpepeneHrie AaBneHNA OT BHELHNX
Harpy3okK Ha yTenauTesnb, He MPeBbILIAIOLLNX
ero pacuyeTHble nokasaTenu (puc. 3).

Mpn nobom Trne KpoBAM HeOOGXOANMO
YCTPOWCTBO Pa3fenmTeNbHbIX CSI0eB (Hanpw-
Mep, reoTeKCTWb MIOTHOCTbIO 140 /Mm% 1
bonee), obecneumBalLWNX CKOMbXKEHKE
MaTepuanoB Apyr Mo ApYyry v CHUMaIoLWMX
rOPU3OHTaNIbHYI0 HarpyskKy C M30AAUMOH-
HbIX CNOEeB, BO3HMKAIOLWYO NPY SKCTPEHHOM
TOPMOXXEHMU NOXapHOro aBTOTPaHCMNopTa.

BOAOOTBEAEHUE

3HauuTenbHOE BUAHKNE HA TOMLYWHY KpO-
BE/IbHOrO MUPOra OKasblBaeT pPasyKJIoHKa
noa rUApOU3ONALMIO, BbIMONHAEMas, Kak
NpaBuio, M3 LEMEHTHO-MECYaHON CTAXKKM
1 obecrneurBalolLlas OTBOA BOfbl, MOMaaao-
el B BMAE OCAfKOB Ha KpoOBMo CTuioba-

Ta. CornacHo Tpe6oBaHusam MICH 1.04-2005
«BpemeHHble HOpMbI 1 NpaBuia NPOEKTUPO-
BaHVA, MIAHVPOBKN M 3aCTPOMKN YYacTKOB
TEPPUTOPUM BbICOTHBIX 3AaHNIA-KOMMIEKCOB,
BbICOTHbIX FPafOCTPOUTENbHBIX KOMMIEKCOB
B ropoae Mockse»:

«8.6 OTBOA AOXKAEBbLIX U TanblX BOA C KPO-
Benb B3K, BIK pomxeH ocylwecTBnATbCA
CMCTEMOWN BHYTPEHHNX BOLOCTOKOB U BbiMy-

CKaMy B 3aKpbITyl0 BHYTPUKBapTanbHYIO
cMcTeMy AOXAEBOW KaHanusaumm B COOT-
BETCTBUM C TEXHUYECKMM YCIIOBUAMMU.

8.7 MMpumeHeHre OTKPbITbIX CUCTEM BOAOOT-
BefieHnA ¢ yyacTkoB B3K, BI'K He ponyckaeTcay.

Taknum 06pa3om, U3HayanbHO MpU NpPoek-
TUPOBAHUN VHXEHEPHbIX CMCTEM Ha CTagumn
«MPOEKT» HeobXOAMMO 3aKnafblBaTb CuCTe-
My BHYTPEHHEero NMBHeOTBOAA B MHXeHep-

Puc. 1.

MPUHLUNUAJIbHOE PELLEHUE UHBEPCUOHHOW KPOBJIU NOJA SKCTEHCUBHbIE HATPY3KU

Cnesa: npoesp, TpoTtyap

MnnTbl NOKpBITUA Ha cyxon cmecn M150
Pa3penuTenbHblin CNON — reoTeKCTUb

Polifelt TS20 B 1 cnon

lpaBuin dpakymen 5-20 mm

Memb6paHa - Tepong PLUS

YTennutenb — NAUTbI SKCTPY3NOHHOTO
neHononuctupona «MEHOMEKC-35»
Tnpponsonauma — membpaHa «Pe3nTpukc»
PaszgenutenbHbiin cioit — reotekcTub 300 r/m?
PasyknoHnka n3s ytennutena «"EHOMMNEKC-35» -
30 MM min

Mapownsonauuna

/6 nnuTta ¢ BbIPOBHEHHOI NOBEPXHOCTbLIO
CnpaBa: rasoH

MnogopopHbIn cnon — 120 Mm

PazgennTenbHbIN C/io — reoTekCTub
Polifelt TS20 B 1 cnoit

lpasuin dpakurein 5-20 mm — 40 Mm
Memb6paHa Tedong DRAIN PLUS - 9,5 mm
Cyxasa cmecb M150 - 30 mm
PazgennTenbHbIN C/ION — reoTekCTusb
«JopHuT» 300 r/m?

YTennutesnb — MAnTbI SKCTPY3MOHHOTO
neHononuctupona «NMEHOMJEKC-35»
Tmppousonauna — membpaHa «Pe3nTpuKkc»
PazgennTenbHbIN C/ION — reoTekCTusb
«JopHuT» 300 r/m?

PasyknoHka u3 ytenautens
«MEHOMNEKC-35» — 30 MM min
MNapownsonauuna

/6 nnuTa C BbIPOBHEHHOI NOBEPXHOCTHIO
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Puc. 2.

NPUHLUUNWANBHOE PEWEHUE TPAOULMOHHOW KPOBJIM NOJA UHTEHCUBHBIE HATPY3KU

HA OCHOBE TEXHOJN1OI'MA KOMMAHUU ZINCO

CneBa: rasoH

PynoHHbI ra3oH 30 mm

Cy6cTpart (no TexHonorum ZinCo) 200 mm
BbipaBHMBalOLW M CIIOW N3 KEPAM3UTO-TPaBUINHON
cmecn ¢p. 10-40, 125-435 mm

CuctemHbin dpunbTp TG(ZinCo) 1 cnoii 1,3 Mm
CrabunogpeiiH SD 30 (ZinCo) oTB. BBepX 30 MM
M3onaumoHHbin mat ISM 50(ZinCo)
MpoTtneBokopHeBas nnexHka WSF 40
Tmapounsonayma

Pa3yKnoHKa C BbIpOBHEHHOW MOBEPXHOCTbIO
30 MM min

PacnpepenutenbHasa nnnTta, apMmMpoBaHHas
cetkor D8A500C 100x100, B15 W8 F200
PaznenutenbHbI cnon

YTennutenb — NAUTbI SKCTPY3NOHHOTO
neHononuctupona «MEHOMNEKC-45»
Mapounsonauna

»K/6 nnuTa C BIPOBHEHHOW NOBEPXHOCTbIO

CnpaBa: npoesp, TpoTyap

MolueHre 13 6eTOHHbIX NANT
KpynHo3epHucTbin necok knacc 1, 2.5 Mk,
[OCT 8736-93 ynnoTtHeHune ¢ nponnskon 40 mm
lpasuin dppakuum 0-40, packnMHBaHME
0/5/10/20/40 c nponunskown 265-575 mm
Cuctemublii dunbtp TG(ZinCo) 1 cnoii 1,3 mm
CrabunopgpeiiH SD 30 (ZinCo) oTs. BBepx 30 Mm
M3onaumoHHbIn maT ISM 50(ZinCo)
Tmppounsonayma

PacnpepenutenbHaa nnuTta, apmMrpoBaHHas
cetkon D8A500C 100x100, B15 W8 F200
PaspenutenbHbin cnon

YTennutenb — NAUTbI SKCTPY3MOHHOTO
neHononuctupona «MNEHOIMJIEKC-45»
MNapowsonauna

/6 nnuTa C BbIPOBHEHHON NOBEPXHOCTbLIO

Puc. 3.

NPUHLUUMNWANbHOE PELWUEHUE VHBEPCMOHHOW KPOBJIV NOJ UHTEHCUBHbBIE HATPY3KU

CneBa: rasoH

Mousa - 60nee 400 Mm

paBuit menkoit dppakumm t = 50...135 mm

Tefond Drain Plus - 10 mm

BeToH B15, apMupoBaHHbIi JOPOXKHOW CETKOW —
50 mm

MonnatuneHoBas nneHka

YTennutenb — 3CTPYANPOBaHHbIV
neHononuctupon URSA XPS N-V - 100 mm
Tmaponsonauyma «M3onnact» - 2 cnosa
PazykroHKa Menko3epHMCTbIM 6eToHoM, t = 30..210 MM
»K/6 nepekpbiTre

B LieHTpe: TpoTyap 13 NAINTKN C BO3SMOXHOCTbIO
npoespa

BetoHHaa nnutka FOCT 17608-91 — 80 Mm
LlemeHTOonecuaHas cmecb cyxasa TY-400-24-114-
78 — 45 Mmm

»KecTkuin ykaTbiBaeMblii 6€TOH, Knacc B 7,5
FOCT 26633-91 - 120 Mm

paBuit menkoit dppakumm t = 50...135 Mm

Tefond Drain Plus - 10 mm

BeToH B15, apMupoBaHHbIi JOPOXKHOW CETKOW —
50 mm
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MonnatuneHoBasa nneHka

YTennutenb — 3CTPYANPOBaHHbI
neHononuctupon URSA XPS N-V - 100 mm
Tmapounsonauyma «M3onnact» - 2 cnosa
Pa3yKnoHKa MenKo3epHMCTbIM 6ETOHOM,
t=30..210 Mm

K/6 nepekpbiTre

Cnpasa: npoesp

AcdpanbTo6eTOH MeIKO3ePHUCTbIN, MapKa 1,
TN B, FTOCT 9128-97 - 40 mm
AcdpanbTo6eTOH KPYMHO3ePHUCTbIN MIOTHBIN
™n 1, TY-400-24-107-91 - 30 mm

paBwuit menkoit dppakumm t = 50...135 mm
Tefond Drain Plus - 10 mm

BeToH B15, apMupoBaHHbIi JOPOXKHOW CETKOW —
50 mm

MonnatuneHoBasa nneHka

YTennutenb — 3CTPYANPOBaHHbIV
neHononuctupon URSA XPS N-V — 100 mm
Tmaponsonauyma «M3onnact» - 2 cnosa
PasyknoHKa MenKo3epHUCTbIM GETOHOM,
t=30..210 Mm

K/6 nepekpbiTre

HbIX KOMMYHWKaLMAX NO43eMHOro NPOCTpaH-
ctBa. Caenatb 3TO Ha paHHeW CTaguu npo-
E€KTMPOBaHUA OCOBEHHO Ba)HO, YyuuTbiBas
OrpaHUYeHHOe MPOCTPaHCTBO, OTBOAUMOE
B MOA3EMHbIX aBTOCTOAHKAX MOA Pa3BOAKY
WHXEHEPHbIX CUCTEM, ee MIIOTHOCTb 1 3Hauu-
TeNbHbIN AMameTp NMBHEBOW KaHanm3auum.

Monapatowyo ¢ ocagkamu Ha ctunobat
JOKAEBYIO UMW Tanytl Bogy cobupaloT ¢
NMOBEPXHOCTW MOLLEHUA B JIOTKW, a Bnara,
NpOHUKaloLan yepes NOBEPXHOCTb Fa30HOB
M LUBETHMKOB, MonajaeTt HanpsMylo Ha BHY-
TPEHHI0I0 rMAPOM30NALMIO B COCTaBe Npora
MOKPbITWA, TAe NO OPraHM30BaHHbLIM YKIIO-
Ham cobupaeTca K BOPOHKaM W OTBOAUTCA
BHYTpb cTunobata. B cBA3M ¢ Tem uTo TONWM-
Ha MoKpbITUA cTUIobaTa BCeraa MeHblUe, Yem
rny6brHa npomep3aHna (B Mockse), Heobxo-
AMMO OpraHu3oBbIBaTb MOAOrPEB BOPOHOK,
4TO6bI Ha HUX He Hamep3an nep. JloTku, cobu-
palolme BoAy C MOBEPXHOCTY, TakKe AOSK-
Hbl UMETb OMYCKW MOA KPOoBJO CcTunobata K
BHYTpPeHHeMy BOJOCTOKY. YacToTa ycTaHOB-
KW BbIMYCKOB OMpeAendAeTca, Kak npasuno,
obbemamm cobrpaembix 0CaIKOB.

HATPY3KA OT MOXXAPHOW TEXHUKU

3HauuTenbHOe BAVAHME Ha MPOEKTUPOBa-
HVe KpoBn cTunobaTta okasblBaeT Heobxom-
MOCTb YCTPOWNCTBa NPOE3A0B AJ1A NOXKapHON
TeXHUKWU. Bctynuewnin ¢ cuny «TexXHUYecKui
pernameHT 0 noxapHow 6e3onacHoOCTY 3aa-
HWI 1 coopy»keHunin» oT 30.12.2009 y>kecTounn
TpeboBaHUA K OpraHm3aLuy cBOGOAHbIX NPO-
€3/10B, MNOLWAA0K ANA OCTAHOBKM W Pa3Bo-
poTa noXkapHbIX MaLnH. Ho nomnmo cobnto-
JeHua TpeboBaHM No rabaputam Npoesfos
HeobOXOAMMO TaKXe BbINOHATb TpeboBaHMA
MO NPOYHOCTN K [OPOXHOMY MOKPbITUIO Ha
NyTW ABVXEHWA TEXHUKK, @ TaKKe yUUTbIBaTb
ee BeC Npu NPOEKTUPOBAHNN HECYLUMX KOH-
CTpyKUMiA cTrnobara.

B HacToAlee BpemA Harpysku Ha CTWUO-
6aT OT NOXKAPHOWN TEXHWKUN 415 MHOFOYHK-
LIMOHaNbHbIX BbICOTHbIX 3AaHWUA U 3[aHUNA-
Komnnekcos B ropoge MockBe MICH
4.19-2005 «BpemeHHble HOpMbI 1 Mpasuna
NPOEKTUPOBAHNA MHOTOQYHKLNOHAJbHbIX
BbICOTHbIX 3AaHWUI U 3AaHNIA-KOMM/IEKCOB B
ropoge MockBe» C HEKOTOPbIMU [OMNOJHE-
HUAMW peKkomeHAyeT npuHumatb no MICH
3.01-01 «Kunble 3gaHua» (NpunoxeHue 3),
roe AoCTaToyHO nofpobHO yKasaHbl Tex-
HMYecKne napameTpbl MalUMH, CXema pac-
CTaHOBKW 1 NMepeAaBaeMble MU Harpysku B
pa3HbIX peXxnumax paboTbl.

Wcxopa n3 pekomengaumn MICH 3.01-01,
Harpyska oT MallVHbl B paboyemM cOCToAHUM
Ha yrnopax B MakcrMaJibHOM BapuaHTe MOXeT
cocTtaBuTb 1,75 OT cpefjHen Harpy3Km Ha Kax-

Obll N3 yeTblpex ynopos. B cBA3u ¢ Tem uto B
HOPMaXx OTCYTCTBYIOT peKomeHZaLmm no pas-
JeneHnio Beca MalluuHbl, MPUXOAALEeroca Ha
yrnopbl U Ha Koneca, B 3anac cnegyet NpuUHn-
MaTb, YTO Npu paboTe NOAbEMHUNKA BECb BEC
NPUXOAUTCA Ha YeTblpe ynopa, ciegoBaresib-
HO, B MaKCMMaJlbHOM BapuiaHTe cocCTaBnseT
yyTb 6onee 20 T Ha ynop. MNpwu pa3mepe ynopa
0,5x 0,5 M gaBneHune Ha QOPOXKHOE NOKPbITNE
COCTaBUT nopAfKa 8 Kr/cm?, uTo npesbllaeT
Tpe6oBaHua MICH 4.19-2005 Kk gopoXHOMY
NOMOTHY B YacCTW BblAepP>KUBAHUA AaBneHUA
B 6 KI/cM?, fia 1 BoOOLLe npeacTaBnsaeT cobomn
ype3BbluyaHO 6ONbLUYD BEIMUUNHY, KOTOPYIO
cKopee cneflyeT pacCcMaTpuBaTb Kak 3aBbl-
LWEHHOe 3HayeHue.

MpuBefeHHble 3HaYeHMA AaHbl ANA MaWvH
MaKC/MasibHbIM BECOM B 46 T, Hanbonee 4acto
MNCMOMb3yeMbIX MPU TYLLUEHUW NOXapoB B 34a-
HUsX O6LLEl BbICOTOM 10 75 M.

B cBA3M C MHTEHCMBHBLIM CTPOUTENBCTBOM
BbICOTHbIX 3JaHUN B MocKBe B nocnegHue
HECKONbKO JIeT BO3HUKMA Heo6Xo[MMOoCTb
60pOTbCA C OFHEM WM OPraHM30BbIBATb
crnaceHue noaen Ha 6onbLIoN BbicoTe (Bbille
75 m). B Mockee noABuANCb NoXapHble 4acTu,
OCHallleHHble 06opypoBaHMeM, CMOCOOHbIM
paboTaTb Ha BbicoTe 0 90 M, a TaK»Ke MoCTy-
NUAN Ha BOOPY»KEHNE YHMKaslbHble aBTOMO-
6unu Bronto Skylift FIOTHLA c nogbeMHUKoM
B 101 m.

MoABneHne TaknMx aBTOMOOMNEN BHOCUT
CylecTBeHHble KOPPEKTUBbI B Mpasuna npo-
EeKTMPOBaHNA NPOE3[0B 1 CTOAHOK MNOXKapHOW
TEXHWKM OKOJ10 BbICOTHbIX 3[aHNN, TaK Kak fiaxe
B HOBbIX «[1paBuax NoxapHol 6e3onacHoCT»
TpeboBaHVA K LWMpPUHE Npoe3ha W paanycy
pa3BopOTa He COOTBETCTBYIOT TEXHUYECKMM
[JaHHbIM MaLLUMH, OCHALLEHHBIX NOgbEMHUKAMI
NOBbILLEHHOWN BbICOTbI.

Hanpumep, ye ynomaHyTbIi aBTOMO6UIIb
Bronto Skylift FIOTHLA umeeT B TpaHcnopT-
HOM MONOXeHWUW cnepywme rabapuTbl:
annHa - 17,1 M, WwmpuHa - 2,5 m 1 BbicoTa —
4 M, a lWMpWHa paccTaBnAeMblxX Npu pabote
nofibeMHMKa ynopos coctasnsaeT 8 m. Mpn
3TOM ero obwuii Bec paBeH 62 T.

JaHHble O Harpyskax Ha cTunobaT oT
NoXapHON TEeXHWKU HeobXoauMbl MPOeK-
TUPOBLUMKaM ANA BbINOMHEHMA ABYX BUAOB
NpPOBEPOK.

MepBasA NnpoBepka OTHOCUTCA K pacyeTam
Hecylweln cnoCOBHOCTU OCHOBHBIX HECYLLUX
KOHCTPYKUMin ctunobarta. B atom cnyuae
Heo6X0AVMO BbINONHWUTb PACYeTbl KOHCTPYK-
Luin cTnobaTa Ha Harpy3Ky OT MallViHbl Kak
B TPaHCMOPTHOM MONOMXEHUN, Tak U B pabo-
yeMm, Kora ee BeC Ha NoKpbITre cTunobaTa
nepepaeTca yepes paccTaBNeHHbIE YopbI.

BTropon Bup npoBepkn Heobxoaum Ans

NpaBuIbHOrO MPOEKTUPOBAHWA MOKPbITUA
npoesfa NoXapHomn TeEXHUKK, YTOObl OH Mor
BblAePXKaTb KaK OCeBYIO Harpy3Ky, Tak 1 AaB-
neHuve nopj yrnopom.

MprBeaem TexHMYeCKMe AaHHbIe ANA HeKO-
TOPbIX TUMOB NOXKaPHOW TEXHUKK, 3aKyMeH-
HoW AnA ropopaa MockBbl (pacnpepeneHune
Harpysku no ocAM AaeTca B COOTBETCTBMM C
TEXHUYECKMMU XapaKTepuUCTKamm 6a3oBbix
aBToMO6UNen mapku Mercedes-Benz):

- Bronto Skylift F68HLA Ha waccu
Mercedes-Benz Actros 4148K/8x4/5500.
Honyctumas nonHaa macca — 50 T (pacnpe-
neneHuve no ocam: 9+9+16+16 1);

- Bronto Skylift F9OHLA Ha waccu
Mercedes-Benz Actros 4150K/10x4/6/5100.
Honyctumas nonHaa macca — 53 T (pacnpe-
neneHuve no ocam: 9+9+13+13+9 1);

- Bronto Skylift F10THLA Ha waccu
Mercedes-Benz Actros 6258K/12x4/8/4800.
[lonyctuman nonHasa macca — 64 T (pacnpe-
neneHuve no ocAm: 9+9+9+14+14+9 7).

Kak MOXHO 3ameTuTb, obLias Harpyska
Ha KOHCTpYyKUUK cTunobata yBenmumBaeTcs
npu UCNonb3oBaHUM Ha paboTax Mo Tyule-
HUIO MoXapa TakMx MalluH (cxema paccrta-
HOBKM MawuH — no MICH 3.01-01, npuno-
xeHue 3). OgHako AaBneHre nop Kosiecom
1 YNOPOM Ha MOKPbITYE NPOEe3Kel YacTu He
NnpeBbllaeT 3HaYeHUs, pernameHTUPOBaH-
Horo MI'CH 4.19-2005 B 6 Kr/cm?,

Hanpwumep, no gaHHbIM, MONTyYEHHbIM HeMno-
CpefCTBEHHO OT CMeuunanncToB KOMMaHWUU
«bpoHTO CKannmdT Ab», Harpyska Ha Hanbo-
nee TAXKENOrPY>KEHYI0 OCb ANA NoAbeMHMKa
Bronto Skylift FIOTHLA cocTaBnset 10,5 71, a
MaKC/MaJsibHasi Harpyska Ha yrnop aytpurepa
- 30 1, YTtO NpK pazmepax ONOPHOWN MANUTbLI B
750 x 950 x 50 MM cocTaBuT 4,2 Kr/cm?.

3JIEMEHTbI BJIATOYCTPOWCTBA
MoM1MO NpoesKel YacTh 1 NewwexofHbIX
JOPOXKEK Ha MOBEPXHOCTU CTUN06aTa MOXET
pacnonaratbCs JOCTAaTOYHO MHOTO 3f1EMEH-
TOB 6/1aroyCcTpoNCTBa, B TOM YMcie ra3aoHoB
1 LBETHMKOB, BbINOMHAKLWMX peKpeaLoH-
Hble OyHKUMU. Kak mpaBuio, 3TU rasoHbl

Puc. 4

BKJ1I0YAIOTCA B MOLWaAN 03e/IeHeHs, KOTo-
pbiX 06bIYHO KaTacTpodrUecKkmn He XBaTaeT.

YCTPONCTBO «3e/eHblX YYacTKoB» TpebyeTt
Co3[aHuA AnA pacTeHnini KOMPOPTHBIX yCo-
Bui. CybCTpaT, valle BCEro NPYMEHAEMbIN
ANA BblCAKN pacTeHWi, JomkeH obnaaatb
nuTaTeNnbHbIMU CBONCTBaMU U yAepXKuMBaTb
Bnary B AOCTaTOYHOM AJ/1A PacTeHU Konu-
yectBe. [lnA OTBefEHUA W3NWLLKOB BRaru
Heo6X0oAMMO TaKKe BbIMOJIHUTL APEHaX U
KaueCTBEHHYIO MPOTVBOKOPHEBYIO 3alLUTy
rmgpowusonaumun. B HacToALlee Bpema cylue-
CTBYeT AoCTaTouHOe uncio Gupm, cneymanu-
3upyloWwmMxca Ha paspaboTke cneumanbHbiX
cucTeM, OTBevalolmUx Bcem TpeboBaHMAMM
yCTpOWCTBa ra3oHoB (puc. 4).

Hanunuwne Ha kpoBne cTunobaTta onop ocBe-
LeHNa, CKameeK ANA OTAblXa, (OHTAHOB,
NOAMNOPHbIX CTEHOK, 6e3ycnoBHO, Aenaet
NPOCTPAHCTBO Y 3faHnA Honee npusneka-
TeNbHbIM, OfHaKo TpebyeT 6osbliOe BHU-
MaHue yAenuTb pasMelleHnio B TONWuHe
nMpora WMHXeHEepHbIX KOMMYHUKauuin ana
nx obcnyxumBaHus. Heobxogumo ctpemutcs
K MVHV/MaNbHOMY YMCIy nepeceyeHnii Kabe-
nen ocBelleHWA U nojorpesa C APYyrumu
anemMeHTaMy, € TeM YToObl He YBeNUUMBaTb
TOMNLWMHY NMpPOra NOKPbITHA.

Ha ocHoBe onbiTa, nonyyeHHoro npwu
BbINOSIHEHUW PAAA NPOEKTOB MO YCTPONCTBY
3KCNNyaTMpyeMblX KpoBesb cTunobatos
C y4yeTOM pasMelleHUA Ha HUX PasinyHbiX
dbopm 6naroycTpoincTBa, MOXHO CAenaTtb
BbIBOJ, YTO AOCTaTOYHO KOMQOPTHOW AnA
NpPoeKTMPOBaHNA ABMAETCA TOMLMHA NUPO-
ra B 800-850 mm OT Bepxa Hecylien NanTbl
nokpbITMA. Bo3amoxkHa TonwmHa B 600 mMm,
OfjHaKO NPV 3TOM C/ON ApeHa)ka CBOAMTCA
K MUHMManbHO BO3MOXHOMY — 50 MM 1 pas-
MeCTUTb 3/1eMeHTbl bGnaroycTpoincrsa, Tpe-
6ytoLyme 3arnybneHunsa B NMpor, B STOM Cllyyae
NpaKTU4ecKn HeBO3MOXHO. KpenneHune Hecy-
WX S/IEMEHTOB OMOP OCBELLEeHWA 1 Nofod-
HbIX KOHCTPYKLMIA HY>KHO OyfieT BbINONHATb B
NANTe NOKPbITUA, YTO NPUBEAET K MHOrOUnNC-
NeHHbIM HapyLeHNAM rMAPON30NALNOHHOTO
KOBPa, UTO TaKXe HexenaTesbHO.

deBpanb/MmapT Bb“:ﬂ“!kjt 73



ynpaBneHue

MANAGE

|cpena obutaHuAa

HEbOCKPEDDI

ENT

BPUTAHCKUIA U POCCUNCKNIA NOoAXOAbl

MocnegHue ueTBepTb BeKa GpuTaHCKMe crneuua-
JINCTbI CTanu OAHVMM 13 NPU3HAHHbIX 3aKoHofaTe-
newn «BbICOTHOM MOJAbl». Y HUX €CTb ONbIT B peann3a-
UMM COTEH NPOeKTOB HE6OCKPE6OB MO BCEMY MUPY
— OT MpPOEKTUPOBaHUA, CTPOUTENbCTBA, ynpasre-
HMA NpoeKTaMMn A0 3KCnyaTaumm 3aaHuii. imeHHo
NMo3TOMy ANA CPaBHEHMA C HawuM TeXHUYECKUM
pernameHTom u 6bin BblOpaH BPUTAHCKUI NoXap-
Hbll cTaHgapT BS 9999:2008. Code of practice for
fire safety in the design, management and use
of buildings B uactu Tpe6oBaHuUn No crnaceHuo
nHBanngoB. O4HaKo B AaHHOW CTaTbe, eCTECTBEHHO,
He CTaBWach LeNb NOMHOCTbIO U JOCKOHAIbHO pac-
CMOTpEeTb BCe pa3nnumsa (tTabn. 1).

B 6pnTaHCKOM MOXapHOM CTaHAapTe MHBanu-
bl 1 NOAN C OrPaHUYEHHBIMU BO3MOXHOCTAMM
(disable people) (panee — manomo6unbHble rpyn-
nbl HaceneHna — MIH) ynomuHatotca He meHee 120
pa3. MNogpobHenwm o6pa3om B HEM NMpPOMNUCaHbI
TpeboBaHMA K obecneyeHunto nx 6esonacHoCTh 1
3BaKyalLuMn B pa3fiMUHbIX IKCTPEHHbBIX CUTYaLmnaAx B
3aBMCUMOCTU OT FPYNMbl UHBANUAHOCTY U MOOWIb-
HoCTU'.
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OKOHuaHue.
Hauano cm. B N2 4-5/2009.

MTtak, BS 9999:2008, n. 18.8.1. Methods of vertical
escape for disable people (Cnoco6bl BepTMKanb-
HOW 3BaKyauuW WHBaNWAOB) yCTaHaBnMBaeT cle-
aywouee: «MpegnoyTnTenbHbili cNocob 3BaKya-
umm MIrH - ropusoHTanbHaa 3BaKyayusa Hapy-
Ky UnM B pyrom noXkapHblii oTceK nu6o npn
nomouwu >3BaKyauuoHHoro nudrta. B cnyuae
HEBO3MOXHOCTU 3TOro Nu6o HeucnpaBHOCTU
o6opynoBaHNA MOXeT BOSHUKHYTb Heo6xoau-
MOCTb AOCTaBUTb (NepeHecTn) niogein ¢ orpa-
HUYEHHOI MO6GUNIbHOCTbIO BBEpPX NGO BHU3 NO
nectHuue. MNoHATMe 3BaKyauum manomo6unb-
HbIX NI0AE MOXKeT BKJ/IloUaTb B ce6:A coueTaHune
KaK KOHCTPYKTMBHO-MJaHUPOBOYHbIX pelie-
Huit (nudTbI, 30HbI 6€30NacHOCTN, NaHAYChI),
TaK 1 ynpaBfeH4YecKnx meponpuartui (nomouwb
npwv 3Bakyauyunm).

maBa 46 OPUTAHCKOro CTaHgapTa UEeUKOM
nocesLeHa 3BaKkyaumn nHBanugos. B n. 46.8 paet-
cA onpepeneHne 6e3onacHbix 30H: «be3onacHble
30HbI (Refuges) - mecTa c oTHOCuTenbHO Ge3-
OMacHOCTblO, FAe MHBanNUAbl U AKAN C orpa-
HUYeHHbIMN Bo3moxXHocTaAmMmun (MIH), cocrosa-
HMNe KOTOpbIX He no3BonfeT (camocroATenb-

TasnuuA 1.
KPATKOE CPABHEHUE NOAXOA0B K OBECNEYEHWIO BE3OMNACHOCTU MHBAJTA OB NMPU NMOMAPE

HA NMPUMEPE TEXHUYECKOIO PEIFTAMEHTA (TP) O TPEBOBAHUAX MOXAPHOWU BE3OMNMACHOCTU U CTAHOAPTA
BEJINKOBPUTAHUIN BS 9999:2008. CODE OF PRACTICE FOR FIRE SAFETY IN THE DESIGN, MANAGEMENT AND USE OF BUILDINGS

HanmeHoBaHne

Be3onacHble 30HbI

HopmaTrBHbIi
LOKYMEHT

BS9999:2008
(BenvkobpuTtaHusa)

30Ha 6e3onacHoCTK — mecTo, rae MIH, coctoaHne
KOTOPbIX He MNO3BONAET 3BaKyMpPOBaThCA, Mpun
Heo6XoAMMOCTI, AOXKNAAIOTCA MOMOLM ANiA
nocsiepytoLle 3BakyaLuy 4O MecTa NosHOM
6e30MacHOCTU (MpY MOMOLLM CIYX6 ynpaBneHus n
3KCMyaTaLmm Mnbo akTUBALMSA NHXEHEPHbIX CUCTEM
NPOTUBOMNOXAaPHOW 3aWwKnThl)... beaonacHble 30HbI
IOJKHbI PacCCMaTPMBATbLCA Kak BPEMEHHbIE 30HbI

oxngaHua, rae MI'H nmetotT BO3MOXHOCTb nepexaaTb Ao
OKOHYaHWA 3BaKyaLMn B MecTa NosiHOM 6e30MacHOCTU.

be3onacHble 30HbI He JOMXKHbI UCNOMb30BaTbCA ANA

HaxoXAeHnA TaM MHBannaoB A0 MOMeHTa UX CnaceHnA

NoXapHbIMK NopasfaeneHnAamn (npvmox(eHme G.

PekomeHpaLmm ns 30H 6€30MacHOCTU U 3BaKyaLMOHHbIX

nnéTos, BS 9999:2008. G1. P. 359)

TexHunueckni pernameHT (Poccus)

[...]2) 6e3onacHas 30Ha — 30Ha, B KOTOPOW JlloAM
3aLUyLLeHbl OT BO3AECTBMA ONacHbIX pakTopoB
noxapa uim B KOTOPOI onacHble pakTopbl Noxapa
OTCYTCTBYIOT;

50) s3BaKyaLma — NpoLLecc OpraHN3oBaHHOroO
CaMOCTOATENIbHOIO [BV/XXEHUA Nofen
HenocpefCcTBEHHO Hapy»Ky Uin B 6e30MacHyto 30Hy
13 MOMELLEHUI, B KOTOPbIX MMEeTCA BO3MOXXHOCTb
BO3[ENCTBMA Ha NioAei onacHbix pakTopoB noxapa
(TP, cT. 2)

MNMoHATue 3Bakyauun MIH

MoHATWe 3BaKyaLMn ManoMOGUNbHbIX NoAeN MOXeT

BKNOYaTb B Ce65 KAK KOHCTPYKTUBHO-NIAHNPOBOYHbBIE
peweHusn (MTbl, 30HbI 6e30NacHOCTH, NAHAYCbHI),

TaK 1 ynpaBJ/ieHYecKne meponpusaTns (nomoilb
npu 3BaKyauum). Ctpatervs (3BakyaLum) omkHa

npeaycMaTpmBaTb BO3SMOXHOCTb rmékoro pearnposaHuA

Ha pa3nnyHble cutyaumm (BS 9999:2008, n. 18.8.1.

[AnAa Bcex rpynn HaceneHus, Bkniovyaa MIH:
3BaKyaLus — NPOLecc OpraHN30BaHHOIO
CaMOCTOATENIbHOIO [BVXXEHUA Niojen
HenocpeacTBEHHO Hapy»Ky 1in B 6e30MacHyto 30Hy
13 NMOMELLEHI, B KOTOPbIX UMEeTCA BO3MOXKHOCTb
BO3/]eNCTBMA Ha Nioflel onacHbIx GpaKTOpOB Noxapa

Tekct CEMEH XATPOB

Methods of vertical escape for disable people)

(TP, n. 50 cT. 2 «OCHOBHbIE NOHATUAY)

MoxeT nn ocyLecTBAATbLCA
3BaKyauuna MIH c nomouubio
nuédros

Oa

Het

MoxeT nn ocyulecTBAATbLCA
3BaKyauua MIH no
He3aAbIM/IAeMbIM JIECTHUYHbIM
KneTkam

[a, npy nomoLwy nepcoHana 3gaHus

Het

[OMKHbI N yuNTbIBaTbCA AENCTBUA
Cny>6 3KCMyaTaLmy 1 ynpasieHus
3paHvem npu 3Bakyauuv MIH

Oa

Het

YuuTtbiBaeTca v paboTa
NPOTVBOMNOXaPHbIX CUCTEM 34aHNA
ana obecnevyeHna 6esonacHocTn
MI'H npw 3Bakyauun

BS 9999:2008. G1. P. 359

Oa

Het

TP n.1cT.89

MOFyT JIN NCNoJib30BaTbCA
He3aabiMnAaemble NeCTHUYHblIE
KMETKN B KauecTBe 6e30MacHbIX 30H

Oa

Het

HO) 3BaKyunpoBaTbCA, MOTyT OKuaaTb nomolLyu
nepcoHana cny»6bl 3KcnayaTauuu sgaHuAa ana
nocneaylowero nepemelieHns B mecTa NosHom
6e30MacHOCTN»,

C yyeTOM KpaliHe OrpaHMyYeHHOW NoNe3Hon nno-
Waan 3Taxka Ana BbICOTHbIX 3aaHuUin B Poccun 6bin
6bl aKTyaneH meToj pacnonoxxeHus 6Ge3onacHbix
30H HEMOCPELCTBEHHO B IECTHUYHbIX KNeTKax (Cm.
puc. 3).

Hanpumep, B cootBeTcTBUM CcO CcT. 20 un 21
QepepanbHoOro 3akoHa ot 24.11.1995 N 181-®3 u
3akoHa r. Mocksbl OoT 22.12.2004 N° 90 «O KBOTU-
poBaHuUM paboumx mMecT» B OpraHuM3auusx Hesa-
BUCMMO OT UX OPraHM3aLMOHHO-MPaBOBON GpopMmbl

CO6CTBEHHOCTN ANA OPUCHbIX MOMELLEHWUN, rae
Tpyaatca 6onee 100 yenoBek, ycTaHaBnMBaeT-
cA KBOTa ANA npuema Ha paboTy MHBaNMAoOB B
pa3mepe 2% OT CpefHeCcnMCOYHON YUCIIEHHOCTM
PaboTHMKOB. MNMoXapHble cneumanncTbl Npu paspa-
60TKe CneymanbHbIx TexHnueckux ycnosuii (CTY) Ha
NPOTUBOMOXAPHYIO 3aLMTY BbICOTHOrO 3aHuA, Kak
npaBuso, CTapaloTCA OrpaHMuYMBaTb Niowagb oTce-
Ka oduncHoM yactu B npepenax 2000-2800 kB. M. To
ecTb B odurcax Kfacca A Ha aTaxke B Npefeniax oTceka
MOryT pa3mewatbca ot 200 go 280 uyenosek. [Mpu
pasmeleHn OHOro apeHAaTopa C YNCIIEHHOCTbIO
nepcoHana 6onee 100 yenoBeK N HANNYNUN OJHOTO-
ABYyx 6onee Menknx apeHAaToOpPOB, COMNMAcHO KBOTHU-
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Puc. 3.

BS9999:2008
(BennkobputaHus).
Mpumepbl pacnonoxeHus
30H 6e3onacHoCTy AnA
MNHBaNMAoB

B He3aJbIMSIAEMbIX
JIECTHWUYHbIX KJIETKax

Tasnuua 2.

POBaHUIO, Ha 3Ta)ke MOXKET HaXOAMTbCA ABA NHBANU-
Ja. DTo TpeboBaHMe NPEeKPACHO YXKUBATCA C MUHU-
ManbHO HeO6XOAVMMbIM KOMMYECTBOM NEeCTHUUHbIX
KNeToK (OBe Ha KaXkAbll OTCEK — B KaXKA0OW N3 KOTO-
pbiX pacrnonaralTcsa mecTa Aas UHBaNUAoB).

lMoxoxe, YTO HOBbIN POCCUNCKUA TexHUYecKnn
pernameHT o TpeboBaHMAX MoXapHol 6Gesonac-
HOCTWM MOCTaBWSI B TYMUK HE TOJIbKO MPOEKTU-
POBLYMKOB, HO U TeX, KTO BbIHOCMT 3aK/ioueHune
no npoekTty. MocrocskcneptTnsa nonbiTanacb
NPOACHUTb CUTyaLUl C dBaKyauuell WHBaNWUAOB,
Hanpasus 3anpoc N2 JIM3 33/1093 ot 17.07.2009
B OAO «W/HCTUTYT 06LWEeCTBEHHbIX 3A4aHUNA» -
opraHusauuu-paspabortunky CHull 35-01-2001
«J[JOCTYNHOCTb 34aHUIA U COOPYXEHUN AnA Mano-
MOGWNbHBIX FPYMNMN HaceneHns».

OtBeT, nonyuexHbIn 20 niona 2009 roaa, 3a N2 34-2/216
ewe 6onee 3anyTtan cutyauuio. K Tomy xe 3TOT
OTBET He ABNAETCA HOPMATUBHbLIM [JOKYMEHTOM 1 He
HOCUT 0653aTeNbHOro XapakTepa.

Tak, ccbinascb Ha TO, UTO «3BaKyauus mano-
MOGUNDbHbIX FPyNn HaceneHWs A[oOMKHa obe-
cneuymBaTbCA B COOTBETCTBUM C TpeGoBaHUA-
mn QepepanbHoro 3akoHa ot 22 uiona 2008
roga N2 123-03 “TexHUueckuit pernameHT o
Tpe60BaHMAX nNoXXapHoli 6e3onacHocTn” n
HOPMAaTUBHbIX AOKYMEHTOB» aBTOPbl OTBeTa
TYT e npepnaralwT OTCTYNUTb OT TpeboBaHUN

TPEBYEMOE KOJIMYECTBO MALUNHO-MECT

HopmaTuBHbI
LOKYMEHT

QepepanbHbii
3aKOH
oT 24.11.1995
Ne 181-03

Tpe6yeM0e KOJINYeCTBO MalUMHO-MeCT anAa

He meHee 10% mecT (HO He MeHee 0fHOro
MeCTa), KOTOpble He JOKHbI 3aHMMaTb

TPaHCMOpPTa NHBaNnAoB

NHble TPAaHCNOPTHbIE CpencTBa

Ha Kaxnon cTosHKe (ocTaHOBKe)
aBTOTPAHCMNOPTHbIX CPeACTB

TP 1 cunTaloT BO3MOXHbIM «...Hanu4ume nudra,
Ha KOTOPOM MOFYT 3BaKyumpoBaTbCA WHBanu-
Abl rpynnbl mo6unbHoct M3 n M4». (Kak mbl
3HaeM, TeXHNYeCKMM pernaMmeHTOM CaMOCTOATENb-
HafA 3BaKyaluA MHBANUAOB C MOMOLLbIO NNPTOB He
npepycmatpupaeTcs.)

Kpome TOro, B oTBETE MMEIOTCA APYrMe HETOYHO-
ctn. TepmuHbl CHull 35-01-2001 n TP He coBnagatoT
(noxapobesonacHaa 30Ha mnm 6e3onacHas 30Ha).
OTCyTCTBYIOT U KpUTEpUX ONpeaeneHna naowagun
6e30MnacHbIX 30H, 0 YeM 6bINO CKa3aHO BblLLe.

B n. 2 ovBeTa 3anucaHo: «...PacctoaHme oT
noxkapo6esonacHbiX 30H A0 3BaKyaLMOHHbIX
NeCTHUYHbIX KNeToK N Nn¢$pTOB, NPUrogHbIX ANA
cnaceHVA MHBaAMAOB, He [O/KHO NpeBbiWaTh
15 m». HeAcHO, nget nn peyb 0 pacCTOAHUN A0 KaX-
[0V 3 IECTHUYHbBIX KNETOK NM60 A0 OJHON 13 HUX.
(3apauya obecneunTb pacctosiHve 15 m oT 6e3onac-
HOW 30Hbl 4O KaKAOW M3 NIeCTHUYHbIX KNEeTOK N A0
HY>KHbIX TMTOB MOXET 6bITb ClIOXKHOpeanu3yema. K
npumepy, ecnn paccTofHne Mexay leCTHULaMmn He
npesbiwaeT 30 M, HO OfjHa N3 HMUX HaXOAUTCA YyTb
Janble, yem B 15 M oT 6e30nacHO 30HbI.)

Kak BUAHO 13 N3N10KeHHOTOo Bbille, Npu NpPo-
eKTUPOBAHMNM N CTPOUTENbCTBE BbICOTHbBIX KOM-
nnekcoB B Poccuum, n B yactHoctn B MockBe, ¢
yuyeToM npaB v NOTpPe6HOCTeil MHBANNAOB Mbl
CTaNKnBaeMcA C TeM, YTO 3aKOHbl, HOpMaTuB-

Ycnosua
MCNOJIb30BaHUsA

0O6nacTb NPUMEHEHNA

VIHBanuapl Nonb3yoTca MalnMHO-
mecTamm becnnaTHo

3aKoH r. MockBbl

o1 17.01.2001 N2 3 1o 10% mecT (HO He MeHee OQHOro MecTa)

Ha aBTOCTOAHKaX 1 B MeCTax NapKoBKU
TPaHCMOPTHbIX CPEACTB, HE3aBUCUMO
OT $OpPM COOCTBEHHOCTU CTOSHOK

MHBanugpl, a Takxe nmua, nx
nepeBo3sALMe, B TEX CIyyasX, Korga
MNHBaNVAbl UMEIOT NPOTMBOMOKa3aHNA
K ynpaBfieHunio aBTOTPaHCMOPTOM,
NoJib3yloTCA MaLIVMHO-MeCTamm
6ecnnaTtHo

CHwul 35-01-2001

He meHee 10% mecT (HO He MeHee

OAHOro MecTa)

Ha OTKpbITbIX MHANBMAYaNbHbIX
aBTOCTOAHKAX OKOMO yupeKaeHUi
obcnyxmBaHms

He ykasaHbl
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Hble AOKYMEHTbl N Tpe6oBaHUA cornacylwmx
opraHMsauunit umeroT 6eccUCTemMHbIil U Heco-
BMeCTUMbIii XapakTep. B pe3synbTate BmecTo
ob6ecneyeHNs NpaB N CO3AAHNA NONHOLEHHbIX
YyCNOBUil ANA XKNU3HN UHBANIUAOB BbIMOJIHEHMNE
3TUX Tpe6oBaHWin BeAeT K peanbHOil yrpose
ANA UX XN3HN N 6e30NaCHOCTN N K OrpaHuye-
HUIO XKN3He[eATeNbHOCTU APYruUX rpynn Hace-
NneHUsA, yBeNIMYEHNIO CPOKOB N CTOMMOCTU NPO-
eKTMPOBaHMNA, 3aTATNBaHUIO COFNIAcOBaHUil ©
CTPOMTENbCTBA U K CHUXKeHUIo 3ddeKTUBHOCTHU
aKcnnyaTauumn sgaHui.

PABHbI JIN BO3SMOXHOCTMW... B TAPAXE?

BblCOTHBII MHOTOQYHKLMOHANbHbIN KOMMJIEKC He
MoxeT 6bITb peanusoBaH 6e3 obcnyxuBatolen
ero aBTOCTOAHKU. Kak e onpeaenntb KONNMYecTBo
MalWHO-MeCT ANA UHBANMAOB B aBTOCTOAHKe? Ha
3TOT KaXKyLWMNCA NPOCTbIM BONPOC HET OJHO3Hay-
HOro oTBeTa.

CHoBa 06paTMmcA K OCHOBHbIM AOKYMEHTaM,
pernameHTUpyOLWMNM NpaBa U CoLManbHYyo 3alnTy
MHBANNAOB B CTPOALMXCA OObEKTax.

B pa3HbIXx HOPMaTUBHbIX JOKYMEHTax cogep>aTca
pa3Hble TpeboBaHNA Kak NO KONNYECTBY MaLUNHO-
MecT, Tak U No obnactu npumeHeHua (tabn. 2).

[ne meHee, roe 6onee, Ho Bce e 10% - 3TO XOTb
Kakoe-To coBnapgeHue. [lanee, gna onpepeneHusa
KONnyecTBa TPAHCMOPTHbIX CPeACTB MHBANNAOB Ha
aBTOCTOAHKE BbICOTHOTO MHOFOQYHKLUNOHaNbHOIO
KOMMeKca ecTb ABa NyTu:

Mo MICH 4.19-2005, ecnu Bbilwe BTOPOro 3Taxa
HeT UHBaNMUAOB, TO U MECT ANA HUX HeT...

[nAa nHBannoB Ha aBTOCTOAHKe NpefyCcMOTpeTb
10% oT obwero yncna MecT XpaHeHUsA JINYHOTO
aBTOTpaHcnopTa.

MN3BecTHO, yTo AnA aBToMobwNell WMHBANWAoOB
Heob6xoAuMbl MecTa 6onblwnx rabapuTos, 4em
cTaHpapTHble. OHM 3aHMMalOT Nnowanb, Ha KOTo-
poii MOXHO pa3MecTuTb B 1,5 pa3a 6onblie 06bly-
HbIX MawWnHo-mecT, T.e. 10% mecT AnA MHBAaNMAoOB
3aMMyT 80 15% aBTOCTOAHKN.

W ecnu pna manbix 06beKTOB 3TO MOXET ObITb He
KPUTMYECKUM MOKasaTenem, To, K Npumepy, ana
KPYMNHOro KOMMJeKca C aBTOCTOAHKOW Ha 2000
MeCT 3TO O3HayaeT:

« paKkTMueckoe «HepgononyyeHue» 100 maWmHO-
MecT nubo noTtepio nnowaamn nopaaka 3000 KB. m;

- becnnaTtHoe BbleneHne MecT Nno 3akoHy;

+ YCTPOMNCTBO JOMNOJIHUTENbHBIX MOMELLeHUn 6e30-
nacHbIX 30H BONM3M NEeCTHUL Ha 3TaXkax Ans NHBaNW-
OB U X COMPOBOXAAMLWUX, 060PYAOBaHHbIX COOT-
BETCTBYIOLWMMM NPOTUBOMNOXKAPHbIMKA CUCTEMAMW, C
obuwelt nnowanbio He MeHee 500 KB. M, MOCKOJIbKY
MHBaNuMabl, 414 KOTOPbIX NpeAHa3HayeHbl cneyunanb-
Hble MaWWHO-MeCTa, He MOTyT MONb30BaTbCA NecT-
HuLamn n nudTamy Ana 3Bakyauum npu noxape.

MockBa - KpynHenwwnn ropop Poccum n
Esponbl. Mo gaHHbIM [lenapTameHTa couuasbHO-
SKOHOMMYECKOoro passutua ropoga, B 2008 rogy

Puc. 4. CooTHoweHmne
MHBaNMAOB MO rpynnam
(no gaHHbIM [JenapTameHTa
cou3almMTbl HaceneHns
Mocksbl, 2009)

WHBanuabl TpyaoBoro
BO3pacTa

KonAacouHunkmn
(rpynna M4)

OcTanbHble «ONOPHUKN»
(rpynna M3)
M MNpoune nHBanugpl

30eCb NOCTOAHHO npoxusano 10,489 MnH yeno-
BeK. MOCKOBCKas arnomepauymsa C YNCNEHHOCTbIO
MOCTOAHHOrO HaceneHua okono 15 mMnAH Takxe
ABnAeTCA KpynHenwen B Poccuun n EBpone.
JlormyHo npepnonoXuTb, YTo NpecnosyTblie 10%
MalKnHO-MeCcT ANA WHBANMAOB, NPOMMCAaHHbIe B
HOPMaTMBHbIX [OKYMEHTaxX, AOMXHbl KaKUM-TO
06pa3om KOppennpoBaTbCsa C MPOLEHTHbIM COCTa-
BOM HacesleHMA No COCTOAHMUIO 3a0poBbA. [1o aaH-
HbIM [lenapTameHTa COUMANbHOM 3alUTbl Hace-
nexHuna, B Mockee HacuutbiBaetca 1 mnH 200 ThbIC.
MHBannaoB. M3 Hux 250 TbiC. — 3TO WHBaNUAbl
TpynocnocobHoro Bo3pacta. Cpeau Hux: 14,5 Toic.
— OMOPHUKU, B TOM Yuncne 7,5 TbiC. — KONACOYHUKN,

TasnMUA 3

Tpebyemoe MUHUMASIbHOE KOMIMYECTBO MECT AJIS JINYHbIX
aBTOTPAHCMOPTHBIX CPEACTB UHBANNAOB
O6uiee yncno
MECT Ha CTOAIHKE

QepepanbHbii
CalDAG® BCH 62-91* (oTMeHeH) 3aKkoH N2 181-03,
CHwull 35-01-2001

OT 1 a0 25 1 1 1-3
Ot 26 no 50 2 2 3-5
Otr51p075 3 3 6-8
OT1 76 o 100 4 4 8-10

Ot 101 go 150 5 4-5 11-15
Ot 151 po 200 6 5-6 16-20
Ot 201 go 300 7 5-6 21-30
Ot 301 fo 400 8 6-8 31-40
Ot 401 o 500 9 9-10 41-50
1% oT ob6uero
01501 go 1000 KonmyecTBa 11-20 50-100
(6-9)

20 nnoc He MeHee
20 nntoc 1 Ha Kaxkable

V)
Cabiwe 1000 100 cBbiwe 1000 1% Ha kaxkgble 100 Ot 101
cBbiwe 1000
1001-2000 21-30 21-30 101-200
2000-3000 31-40 31-40 201-300
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Puc. 5. CooTHoweHne
VHBaNMAOB MO rpynnam u
OCTanbHOrO HaceneHus

r. Mockabl

M ViHBanuabl ¢ HapyLueHvem
OMOpPHO-ABUraTENbHOIO
annaprta (rpynna
MobunbHOCTY M3, M4)
MHBanugpl
Tpyf#ocnocobHoro BospacTa
Mpouvie nHBanmapl
OcTanbHoe HaceneHve

cBbiwe 10 TbiC. — cnenble, UAN TakK Ha3biBaemble
WHBaNMAbl Mo 3peHUto, 1 CBbiwe 5,5 TbiC. — UHBANN-
Abl Mo cnyxy3,

MonyyaeTtca, uTo MHBanuAamm asnaTca 6onee
11% Bcero HaceneHma Mocksbl! B Tom uncne Ha
VMHBaNNAOB-KONIACOYHUKOB NPUXOAUTCA YYTb bonee
0,7% OT NOCTOAHHOrO HaceneHNUsa U ele CTONbKOo
e — Ha OCTajibHblX «OMOPHUKOB». (HyXHO 3ame-
TWUTb, UTO 3€Cb Mbl HE pacCMaTprBaEM MUIMOHbI
npuesxux, pabotaowmx B ctonuue. MOHATHO, YTO
dr3nYeckn 340poBble MUTPAHTbI MMelT 6onblie
BO3MOXHOCTEN YCTPOUTbCA Ha paboTy.)

B depepanbHOM M MOCKOBCKOM 3aKoHax 06 UHBa-
nuaax m MIH Hu4yero He cKasaHoO O TOM, AnA
KaKMX KaTeropui AOSKHbI NpefoCcTaBAATbLCA cre-
LManu3npoBaHHble MalWMHO-MecTa. OTO O3Hayaer,
yToO TeopeTnyeckn y nboro yenoseka, nMmeroLle-
ro AOKYMeHT 006 WHBaNMAHOCTW, €CTb 3aKOHHOEe
npaeo 6ecniaTHO NpunapkKoBaTb CBOIO MAWUHY Ha
mobon (nnu, Kak ckasaHo B defiepanbHOM 3aKOHe,
«KaX[oW») CTOAHKE aBTOTPAHCMOPTHbIX CPencTs,
Hanprmep B rapaXHOM KoonepaTunse, K KOTOPOMY
OH He VIMeeT HMKAKOro OTHOLLEHUA, NN 3aKPbITOM
napKuHre.

[enapTameHT coumanbHOW 3aWUTbl HaceneHus
MockBbl B JaHHOM BOMpPOCe 3aHMMaeT BMOJIHEe
NOTVMYHYI0O U BHATHYIO MO3MLUMIO: MallMHO-MecTa
AOJKHbI NpefoCTaBAATbCA ANA WHBaANUAOB C
HapylweHuem ONnopHO-ABUraTeNbHOro annapa-
Ta (rpynna mo6unbHoctu M3 n M4). To ecTb ana
«OMOPHUKOB» M KONACOYHUKOB (rpynn M3-M4),
coctasnaowmx 0,14% HaceneHus Mocksbl, Tpeby-
eTcA Ha nobbIX aBTOCTOAHKaX NpefocTaBnAaTb 10%
MalKnHO-MecT, a AnAa npounx 99,86% HaceneHna —
ocTtaBwmecsa 90%.

Takum o6pasom, y MHBanugoB 3TUX rpynn no
OTHOLLUEHWNIO KO BCEMY OCTaJIbHOMY HacesleHnio
npaB Ha NpeAoOCTaB/ieHNe MalINHO-MecT 60nb-
we B 79 pas! MoXHo nocuntarb MHbIM 06pa-
30M, C TOUKMN 3peHNA aBTOMOOUNNCTOB.

B 1992-2008 rogax cpegHerogoBown TemMn pocTa
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ypoBHA aBTOMOb6unmM3auum MOCKBbI cocTaBnAn
10-11% u pgocTur otmeTkn 350 aBTOMOGUNEN Ha
1000 xuTenen. ABTOpbl MOCKOBCKOro [eHnnaHa-
2025 ncxopaArt M3 Toro, uto B 2025 roagy Mbl Bbigem
Ha oTMeTKy 380 egnHuy®.

Haxe ecnn npegnonoxntb 4to 100% nHBaNUAOB-
OMOPHNKOB M KONMACOYHUKOB UMEIOT JINYHbLIA aBTO-
TPaHCNOPT M aKTMBHO UM MOJb3YIOTCA, TO K HUM
6ynet oTHOCUTbCA Nuwb 1,4 eguHUubl 13 350 aBTo-
Mobunein Ha Kaxgable 1000 xutenen. Pewaem npo-
CTYI0 NPOMOPLMIO 1 Mosnyyaem, YTo Ha Kaxpble 350
aBTomMobUnen npuxoantca 1,4 MawmHbl NMHBANMAOB,
T.e. UHBaNuAbl UMeloT NoKasaTesb YCIOBHOW obecre-
YEHHOCTMN MaLINHO-MecTaMu, paBHbi 10. OcTanbHble
348,6 aBTOMOOWNA NMEIOT NoKasaTesb, paBHbli 90.

3HaunT, y UHBaNIMAOB NO OTHOLIEHMIO K OCTaNb-
HOMY aBTOMOGMNbHOMY Hace/ieHUIo NpaB Ha npe-
AOCTaBNieHNe MallNHO-MecT 6onblue B 27 pas!

B coumanbHbiX HaykKax nMmeeTca TEPMWUH «Hepa-
BEHCTBO B pacnpepeneHnn goxonos». OnvcaHHyto
Bbille AUCNPOMOPUUI0 MOXHO Ha3BaTb «Hepa-
BEHCTBO B MpaBax Ha MecTa XpaHeHMUA JINYHOro
aBTOoTpaHcnopTa». EcTecTBEHHO, Takoe NnonoxeHue
npepcraBnAeTCcA uppaLMoHanbHbIM U, KPOME TOrO,
HapylwaeT KOHCTUTYLMOHHble npaBa OCTajibHO-
ro HaceneHusa. bonee TOro, ecnn 3T HOpMaTUBbI
6yayT ynpAmo 1 6e34yMHO NpeTBOPATLCA B XKU3Hb,
TO 3TO NOBMEYET 3a CO60MN KOHPAUKT NHTEPECOB 1
HenpuA3Hb K MHBaNMAam.

CHoBa nonpobyem CpaBHWUTb POCCUIACKME U
MOCKOBCKME TpeboBaHUA C MHOCTPaAHHbIMU CTaH-
papTtamu. M3BecTtHo, yto B CLUA noppepkmsatoT
WHBANVAOB 1 HEYKOCHUTENbHO CleaAT 3a cobnio-
OeHneM X NpaB He TONbKO roCyfapCTBEHHbIE, HO
N YacTHble, obLwecTBEHHbIE N 6NaroTBOPUTENbHbIE
opraHm3sauun. (B Poccnm e Takmx opraHusauunmn
MaJio Unm e 06 Nx aesTeNnbHOCTN U3BECTHO HeJOo-
CTaTouHo.) Mpn 3TOM HYXHO 3aMeTUTb, YUTO HOPMbI
NPOEKTUPOBAHNA U CTPOUTENbCTBA B Pa3HbIX WTa-
Tax CLLIA HeckonbKo oTnnyatoTcA.

B Tabn. 3 cpaBHUBaloTCA TpeboBaHUA CTaHAap-
Ta wtata Kanndopuua (The CalDAG - California
Accessibility Guidebook), ogHoro n3 cambix cTpo-
rux B CLUA no obecneyeHunio fOCTYNHOCTM Cpeabl
ONA UHBaNMAoOB®, C POCCUNCKNMM COBPEMEHHBIMM
TpeboBaHMAMM N C paHee pencTBoBaBwMM BCH
62-91* «[lpoeKkTnpoBaHue cpepnbl XuHepeATesnb-
HOCTM C yYeTOM NOTpe6HOCTeN MHBaNMAOB U Masio-
MOOGUNBHBIX FPYNN HaceneHna».

N3 Ttabn. 3 BUAHO, YTO Ha aBTOCTOAHKe B
KanundopHum BmectumocTbio 2000 mawwmH
oTBoauTCcA Bcero 30 mecT ANA MHBaAUAOB, a
ANA Takol e cToAHKM B Poccum - He meHee
200. CooTBeTCTBEHHO, Tpebyemaa nnouwapgb
AnA aBTOCTOAHKM B MockBe 6yaetr Ha 7000-
7500 KB. M 6Gonblue, YeM ANA aBTOCTOAHKU
TaKom e BMecTumocTu B Jloc-AHpgXKenece!

Ha rpa¢uke (puc. 6), roe cpaBHUBaOTCA HOPMa-
TUBHbIE NOKa3aTenu, BUAHO, KaKoM nepekoc npo-
NCXOAUT U3-3a HeonpaBAaHHO 3aBblWEHHbIX HOP-

MaTnBOB, OCOOEHHO C yBeNnMYeHneM BMeCTMMOCTH
aBTOCTOAHKU. Pa3Huuy B Tpebyemom Konuyectse
MeCT, Bblje/IeHHYI0 LBETOM, MPUXOAMTCA CUMTaTb
«KOPPYNUMOHHBIMN HOXHULLAMI».

KoHeuHo, MOXHO 06CyAaTb, UbM HOPMaTHBHbIE
undpbl «npaBusibHee», HO Henb3sA He MpPuU3HaTb,
yTo MHBanuabl B CLUA, B oTnnume oT pOCCUNCKMX,
yXe 0CTaTOYHO JaBHO M NO-HaCcToAWEMY aKTUBHO
y4acTBYIOT B OOLWECTBEHHOW XU3HU, B TOM uucne
Nonb3yACb PasfiNYHbIMA BUAAMU TpaHcnopTa’.
CoOTBETCTBEHHO, Ta YacCTb N3 HUX, KOTOpasA MNoJb-
3yeTca cneynanM3npoBaHHbIMU MeCTaMy Ha aBToO-
CTOSIHKAX, B MPOUEHTHOM OTHOLWEHUN K OCTaNb-
HOMY HacCeneHuio COCTaBNAET HMKAK He MeHbLUYIo
JONI0, YeM B Hawen cTpaHe. MIMeHHO no3aTomy
ctaHpapTt KanndopHum CalDAG oTpaxaeT bonee
peanbHyi0 CUTyaL Mo C MallMHO-MeCcTaMu.

PewnTb cuTyaumio ¢ aBTOCTOSHKaMu MOXHO,
nepecmoTpeB 6e34yMHO NponucaHHbie B3aKOHaXx
n CHwull 35-01-2001 HopmaTuBbl N BO3BEPHYB-
WKNCb K NPOrpeccMBHOMY NMPOLIEHTY: Yem 6onblue
BMeCTUMOCTb aBTOCTOAHKMN, TeM MEHbLUNIA Npo-
LeHT mecT TpebyeTcA ANA NUYHbIX aBTOTpPaH-
CMOPTHbIX CPeAcTB UHBanugoB. (Tem 6onee uto
AaHHOe pelleHue Aaneko He HOBO. [locTaTouyHO
BCNOMHUTb OTMeHeHHbIl BCH 62-91*,)

A po Tex nop y4YaCTHUKU CTPOUTENbHOIO Npo-
uecca, BBMAY HEBO3MOXHOCTU WCNONHEHUA
NPOTMBOpPEYNBbIX N Henenbix Tpeb6oBaHui,
6yayT BbIHYXAEHbI «KaK-TO foroBapuBaTbcA»
N 3aknaabiBaTb B CTOMMOCTb CTPOUTENbCTBA
3Ty «JOFOBOPHYI0» COCTaBAAOLLYIO.

OueBMAHO, YTO HalleMy OOLIeCTBY HYXHO peLu-
TeNIbHO MEHATb OTHOLWEHME K WHBanupam. Bmecte
C TEM BCE U3MEHeHUA, UHULMMPOBaHHbIe rocyaap-
CTBEHHbIMW CTPYKTYpamu AnA OOCTUMXKEHMA 3TOW
Lenu, OOMXHbl TWaTenbHO MAAHWPOBATbLCA U NPO-
BOAUTbCA NPOAYMAaHHO U KOMMJIEKCHO, 3aTparvBas
Bce cdepbl XKM3HM 06 ecTBa. HopmoTBOpPYUECTBO B
3TON 06MacTU JONXKHO MPOXOAUTb MPU LUMPOKOM
JocTtyne K obcyeHno He TONIbKO N1066upyowmx
CBOW MHTEPECHI CTPYKTYP U OTAENbHbIX YAHOBHUKOB,
HO 1 BCEX KaTeropui HaceneHus, BKoYaa MaaomMo-
6MNbHBIX FrpaXAaH, a TakXe Npu aKTUBHOM Yy4yacTum
B 0bcyXaeHnn npodeccroHanbHOro NPOEKTHOFO U
CTPOUTENIbHOTO COO6bLWecTBa. 3asABMIEHHbIA M3POM
Mocksbl «[of paBHbIX BO3MOXHOCTEN» — 3TO nep-
Bbl/i War Ha NyTU K LOCTMXKEHMWIO FeHepasibHOMN
uenn — npespaweHna ctonnubl yxe K 2020 rogy
B ropop, rae peanbHo obecrneyeHbl paBHble BO3-
MOXHOCTW ANA pa3BuUTUA BCeMm ero xutenam. O
JocTuxeHmax «foga paBHbIX BO3MOXHOCTeN» Bna-
CTV MNAHUPYIOT WUPOKO MHGOPMUPOBATL obLye-
CTBEHHOCTb. OUYeHb He XxoTenocb 6bl, YTOObI Kak
3TO, K COXaJNieHuto, 6bIBaNio N paHee B POCCUNCKON
nctopuun, bnarve HamepeHusa NM6o pacTBOPUNINChH,
o6paTuBWKChL B ObICTPO 3abbITyl0 MponaraHAMCT-
CKYI0 KamnaHuio, 1160 oCcTanuncb B BUAE eLle OJHOM
NOCTOAHHOW AEHEXHOWN KOPMYLWIKK ANA 3auHTepe-
COBaHHbIX YYACTHUKOB...

' Poccuincknii TexHuuecKkuii pernameHT nokasbliBaeT pakTnueckoe
OTHOLLEHVe rocyfapcTea K nHeanuaam. O6 nHeanuaax B STom AOKyMeHTe
YNOMMWHAEeTCA NULLb Pas, KOrAa roBopuTCA O Knaccudmkauum 3paHuin

Mo NOXapHOMN ONacHOCTW.

2 Refuges are places of relative safety, where people, whose abilities or
impairments might result in delayed evacuation can await assistance from
building management with the next part of their movement to a place of
ultimate safety (BS 9999:2008. N2 46.8. P. 249).

3 [laHHble 06HapPOAOBaHbI Ha OHNAH-KoHpepeHLun «MHBanuabl. 2009 rog
— rofi paBHbIX BO3MOXHOCTeN», cocToABLenca 5 asrycta 2009 roga

B MegunaueHTpe «M3BecTuin», B KOTOPON NPUHMMan yyactne
pykoBoguTenb [lenaptameHTa couuanbHON 3amTbl HaceneHusA r. MockBbl,
yneH npasuTenbcTBa r. Mocksbl B.A. MeTpocaH.

4 NaHHble 13 cTaTby «TpaHCMOPTHaA HECOCTOATENbHOCTL» (IKcnepT. 2009.
7 CeHT.).

5 3HauyeHua CalDAG no KonmMyecTBEHHbIM NOKa3aTeNAM NOYTH NMOMHOCTbIO
coBrnapatoT ¢ TpeboBaHMAMY Halero npexxHero BCH 62-91% (nnn
HaobopoT).

¢ The CalDAG - California Accessibility Guidebook, Fig. 19. Ratio of
Required Accessible Parking Stalls. P. 149.

[laHHble OTHOCATCA KO BCEM aBTOCTOSIHKAM, 3@ NCKIOUEHNEM
aBTOMOGWIIbHbIX CTOAHOK NPW CNELMan3npoBaHHbIX 30aHUAX 1
COOPYXKEHUAX 1A HBANVAOB U YUPEXAEHWIA, Crielnanv3npyoLmxca
Ha NeyeHnn CNHaNbHbIX 6OMBHBIX 1 BOCCTaHOBIEHWU OMOPHO-
ABUraTenbHbIX GyHKLNNA.

7Tak, 20 aHBapsa 2009 ropa raseta «Jloc-AHpkenec Taime» (Los
Angeles Times) ony6nukoBana ctatbto «Cruises gaining in popular-

ity with disabled travelers» (Kpynsbl npnobpetatotT nonynapHocTb

Y ManomMoOWIbHbIX MYTELECTBEHHNKOB)», B KOTOPO, CO CCbINKOM

Ha [laHHble accoumaLuy KOMMaHWi, CBA3aHHbIX C MyTeLLeCTBUAMU,
nepeso3kamu u Typusmom, Travel Industry Association (TIA) of America
coobLwaeT, yto 15 MIH NtoAel, UMEIOLNX NHBAIMAHOCTb, PEryNsApHO
MyTeLeCTBYOT.
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CTpOMUTENnbCTBO
CONSTRU o g [¢]}'] TekcT EJIEHA TONIYBEBA, doTo KommaHum «uat»

|bacapbl
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ana AOMA

Pazsumue moHo/IUMHO20 cmpoumenbcmea obycs108us10 nosigsieHue pas/IuYHbIX hacaoHbix
cucmem, Komopeolie «o0esarom» 30dHue, obecneqyueas emy 3auyumy om eempa, XKapol

u xonooa. Haubonewee pacnpocmpaHeHue NoJiy4usiu Ha8ecHble 6eHMuJIUpyembie ¢hacaosi,
651a200aps KOmopbIM Ka)@<0oe 30aHuUe MO>XKHO coesiamb 6oJsiee npuesiekamesbHbIM

U HeNnoXoXKUM Ha Opyaue, No08bICU8 NPU 3MOM e20 SHep203(hhekmusHocmeo. Ymobel
3dHUMamecsa Npou3e00CMeOM U ycmaHoeKoU ¢hacaoos, HA00 He MOJIbKO XOpOoW o 3HamMb
30KOHbI (hU3UKU, HO U yMemb UCNno/1b308aMmb UX Ha npaKkmuke. AMeHHo mak pabomaiom

8 KomnaHuu «JJuamn».

Haw KkoppecnoHOeHmM ecmpemu’icsl ¢ 2eHepasibHbili OUPeKMopoM KOMNAaHuu

EezeHuem LbikaHoBcKUM, Ym0o6bl N02080pUMb O HACYWHbIX Npob61Iemax

8 amoli cihepe OesmenbHOCMU.

EBreHmin lOnbeBuny, Ha Kakux ¢pacagHbIX cmcremax
cneymnanusnpyeTtca KomnaHusa «finar»?

Halua KoMnaHMA XOpOoLLO M3BECTHA Ha PbIHKE KaK Mpo-
N3BOAUTENb HAaBECHbIX BEHTUANPYeMbIX dpacagoB.

Yem Balla cuctema oTnnyaeTcs ot apyrux?

Korpa mMbl 3aplymanu oTKpblBaTb GpacapHoe HarpaBneHvie B
Hallel KomnaHuy, a 6b110 310 10 NeT Ha3ag, TO TLATEeNIbHO
M3yunnn CyLlecTByloLLlee MOJNIOKeHVE [esl, NMOCKONbKY B
3TON cdhepe yxe paboTano JocTaTouHO MHoro ¢rpm. Ha
TOT MOMEHT Ha PbIHKe Oblni NpeaCcTaBneHb! MO0 NMMOPT-
Hble CUCTEMbI, HeaJanTUPOBaHHbIE K POCCUNCKMM YCIIOBU-
AM, MO0 HaLum, 6e30yMHO CKOMMPOBaHHbIE C 3aPYOEXHDIX,
nn6o BoobLLE CAeNaHHbIE «HA KONeHKe». bbino oueBmaHo,
YTO HUWKAKOWM HayyHOW TeOopeTMYEeCKON OCHOBbI Y 3TUX
|pa3paboToK, €C/IN MOXKHO MX Tak Ha3BaTb, He 6bl1o. Mbl B
nepByto ouepeb Hauanm 3aHUMaTbCA HayYHbIMUN N3bICKa-
HuaMK B obnact HOC (HaBecHbIX dacagHbix cucTem), a
MOTOM, Ha OCHOBE MOJTyYeHHbIX AaHHbIX, pa3paboTtann n
BHEAPWM CBOIO CUCTEMY, MaKCVMasbHO afianTpOBaHHYI0
K YCNIOBVAM pearibHOM POCCUNCKON CTPOMKN.

Mouemy cnoxunocb Takas cuTyauusa B 3TOW, B
o6uwem-To noTeHumanbHo Heb6esonacHoul AnsA
nogen o6bnactn?

[leno B ToM, UTO HapyHble dpacafHble CUCTEMbI HaYanu
npumeHATbca B Poccnm B TOT MomeHT, Korga B CHullbl
n FOCTbl nepectann BHOCUTbCA M3MeHeHus. Ecnn 6bl
OHW MOABUNCH PaHblle, TO BbiAv B HUX MPOMUCAHbI
N OTHOCWANCL K OTBETCTBEHHBLIM CTPOUTENbHBIM KOH-
CTPYKUMAM. A TaK Nonyyanoch, Yto $pacagbl — 3TO YTO-TO
HecyLeCcTBEHHOe, C YeM B MPUHLMMNE He MOXeET BbiTb
KaKnx-nnbo cepbesHbix Npobnem. Ho Ha pgene 31o pane-
KO He TaK. Mo onbITy 3Hato, uto nNpobnem c dacagamu,
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B TOM UMCie OKa3blBaKOLWMX BAMAHNE Ha 6e30MacHOCTb
niofiel, [OCTaTOYHO MHOFO: 3TO 1 BbiMafeHne o6MLoB-
KW, 1 NoxapHasa 6e30nacHOCTb, 1 HOPMATUBHAA AONTO-
BEYHOCTb, 1 MHOroe apyroe. [103ToMy Mbl Hauanu n3sy-
YaTb 3TOT BOMPOC 1 CO3[aBaTb TEOPUIO BEHTUNNPYEMbIX
¢dacapos, a napannenbHO BHEAPATb HalUW NPUKNAaHbIe
pa3paboTku. 3apaua cocTosAna B TOM, YTOGbl He Mog-
CTpamnBaTbCA Nof O6LWMiA (Ha TOT MOMEHT OUYeHb HeBbl-
COKMI) ypOBEHb PbIHKa, @ MOAHATD ero. B pesynbrate Tak
1 nonyumnocb. bonee TOro, cemyac MHorve KOMMaHUN
TOXe BefyT HayuHble NCCIeA0BaHNA MO 3TON TeMe.

Kakne Hay4Hble MHCTUTYTbI GbUIN NPUBEYEHDI

K 3Toll pa6oTte?

Mbi Hauanu ceomn nccneposaHusa 10 neT Ha3ag cCOBMeCT-
HO C yYeHbIMW BeayLMX Hay4YHO-UCCnefoBaTeNIbCKnX
nHCTUTYTOB Poccum, Takmx kak LHWWnpomspganun,
HWUW cTtponTtenbHon ¢usmkm PAACH, MHUUTIM,
LHUNCK nm. B.A. KyuyepeHrko, LLHUN3M xnnunwa v ap.
[nAa peweHna cneundryeckmx 3agay Mbl npusBneKanm
crneuunanuctos Kopnopaumm «MUM, MHcTuTyTa mexa-
HUKN MI'Y um. M.B. JlomoHocoBa, BoeHHO-BO3ayLWIHOM
NHXXeHepHon akagemun um. H.E. XKykosckoro, Kb nm.
Cyxoro. bonee 10 opraHu3aunin y4acTBOBasO B 3TUX
paboTax, eCATKM HAayUYHbIX COTPYAHMKOB. B pe3ynbTa-
Te 6bina pa3paboTaHa coOCTBEHHas HaBecHas dacag-
HaAa cuctema «VAT», no3Bonslaa MUCNoNb30BaTb
niobble BMAbl O6NMLOBOK, CYLIECTBYIOLINX Ha PbIHKE.
Ha cerogHAWHWMA MOMEHT Mbl MMeeM 16 NaTeHTOoB.

A Korpga BnepBble NOABUINCb BEeHTUIMPYeEMble
dacapbi n rge?

BeHntdacagbl noasunucb 30-40 net Ha3ag B [epmaHun,
HO CKOpee KaK apxuUTeKTypHaa cuctema. KpenneHue

06NMLOBKN Ha OTHOCE C KCMOJSIb30BaHNEM Pa3fINYHbIX
MaTepuranoB, TakMX Kak KepaMOorpaHuT WUan KOMmmMo-
3UTHblE MaTepmarsbl, No3BonseT caenatb ¢acag bonee
BblPa3UTENbHbIM, MOAYEPKHYTb KaKue-To AeTanu un
T.4. NepBOHayanbHO NPUMEHeHne 3TON TeXHONOornuu
He 6blI0 NPOAUKTOBAHO MOrofHbIMK ycroBuAMU. Ha
CamMoM fiefie 3TO NPaKTUYeCKn eAUHCTBEHHasA KOPPeKT-
Haa TexHonorua ana nobon KAMMATUUYECKOW 30Hbl,
No3BONAOLAA B TOM UMCNIe MPUBECTM CTapble 30aHunaA K
COBpPEeMEeHHbIM HOpMaMm Mo SHeprocbepekeHuHo.
OcobeHHO 3TO BaxkHO ana Poccun, raoe Ha Gonbluei
YacTn TePPUTOPUU CPeHErOAOBbIE TEMMEPATYPbI HUXKe
0°C, a npobnema 3HeprocbepexeHnsa 1 obecneyeHns
KOMOPTHOCTM NPOXUBAHUA Ype3BblYaliHO aKTyanbHa.
Ecnun roBoputb 0 CTapbIx 3aaHWAX, TO HU OJHO M3 HKX
He COOTBETCTBYET COBPeMeHHbIM TpeboBaHuAM. MMpun
HOBOM e CTPOUTENbCTBE B TEMIOe BPeMsA rofia MOXHO
ycneTb cAenatb HecyLMii KOCTPYKTVB 34aHuA, a BCA
oTaernkKa, Bkitoyasa dacagHble paboTbl, BbINOMHAECTCA NpK
oTpuLaTesibHbIX TeMnepaTypax. [losTomy BeniKa Bepo-
ATHOCTb, UTO Ntobble PaboTbl, B KOTOPbIX UCMONb3YOTCA
«MOKpble» mpoLiecchl, 6yayT caenaHbl HeKaueCTBEHHO.
Mpu yctaHoBKe BeHTPacagoB BOOOLE HET HUKAKMX
«MOKPbIX» MPOLIeCCOB; eUHCTBEHHOE OrpaHuuyeHune —

br3nUecKe BO3MOXKHOCTY NI0AEN, KOTOPbIM, Hanpumep,
6yget xonogHo pabotatb npu -25°C. Ho camoe rnaeHoe,
uTo BeHTacaabl NMo3BONAIT 0b6ecrneunBaTh 3aaaHHY0
5HeprosdpGeKTMBHOCTL 34aHUA B LIESIOM, MOCKOMbKY
NPV UX YCTaHOBKE UCMOSb3yeTCA yTenamTerb.

Bawmn d¢acagHble cuctembl NPou3BOAATCA B
Poccun?

Ha, mbl noctpounu 3asop B banawwmxe. PynoHHbIn
MeTann 3akynaem Ha 3aBopge «Meuen», a Tak y Hac
MOJHBbIA LMK LUTAMNOBOYHOE U TMboYHOE NPOU3BOA-
CTBO, NOKPacKa, NPoKaT, KOHCTPYKTOpCKaa 6a3a u T.4.

Kakue HoBble MaTepuanbl NCNONb3YHOTCA CETrOAHA
ANA 06n1MUOBKIN 38aHNN?

HepaBHO nmoABWMACA OYeHb WMHTEpPECHbI MaTepu-
an - 6YMa)XHOCJIOUCTbIN MAACTUK (NO-aHFANIACKN
High Pressure Laminate, nnn HPL). Ero npoyHocTb
B 3 pas3a Bbllle, YeM y KepamorpaHuTa. 31o 60nb-
Lepa3MepHbI MaTepurarn, YTo CyLeCTBEHHO YMeHb-
waet oTxofbl. CIOUCTbIN NNACTUK NPOU3BOANTCA B
CaHkT-lNeTepbypre Ha ocHOBe GPUHCKOIN Bymaru, oH
BbICOKO3KOJIOTMYEH U pa3pelleH K NCNob30BaHMIo
BO BHYTPEHHUX MOMelleHMAX BMAOTb A0 omnepa-

2007-2009 rr.

Mwnnon komnnekc
«KOHTUHEHTaNb»,

MockBa, np-T Mapwana
Mykosa, BNl. 72-74.
Matepuan:

KEPAMNYECKNIA FPaHNT
Wcnonnutens: «AUAT»
ApXuTeKTypHaa MacTepckan
LHAW3MKmnuwwa
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2004 r.

3paHve BHewToproaHka,
Mocksa, yn. BopoHuoBckas.
Kepamuueckuiih rpaHmt
Ncnonuutens:
«CepsuclpomCrpoin2000»

Cucrema «ANAT»
c 06nuLoBKOII NaHenAMM
HPL «CJIOMNACT O»

1. CKpbITOe KpenneHue.
HaBecHas ¢pacagHas
cucTeMa C BO3AyLWHbIM
3a30pOM A/1a 06NLOBKM
naHenamu «CJIOMJTACT O»
CO CKPbITbIM KperneHnem

N yTENNEHNA HapPY>KHbIX
CTeH 34aHni

N COOPYXKeHW pa3nnNyHoro
Ha3HauyeHuA

2. Bugumoe KpenneHue

Ha 3aKnernkax

HaBecHas ¢pacagHas
cucTeMa C BO3AyLHbIM
3a30pOM A/1a 06NLLOBKM
naHenamu «CJIOMNACT O»
C BUAVIMBIM KpennieHnem

N yTENNEHNA HapPY>KHbIX
CTeH 3[aHUI N COOPYXKeHUIN
PasfIMYHOro Ha3HauyeHuA

LMOHHbBIX N OeTCKUX LOLIKOMbHbIX YUpexXAeHUn, a
TakXe ANA OTAesIKW Xefe3HOAOPOXKHbIX BaroHOB,
rae CywecTBYIOT XecToyalwune TpeboBaHmA no 6es-
onacHoctu. MaTepuan npolen HaTypHble noXap-
Hble UCMbITAaHUA Nydlle, YeM BCe MMMOPTHbIe aHa-
norun. A CNOUCTbIN NNACTUK C JeKOPaTUBHbBIM CIOeEM
13 MeTannyeckon Gponbrm MoXeT CTaTb XOpoluen
anbTepHaTMBOWN MMMOPTHLIM aNtOMOKOMMNO3UTHbLIM
mMatepuanam, yuyumTbiBaa MOBbILEHNE TaMOMXeHHbIX
c60pOB Ha 3TOT BMA NpoayKumu. A y>Ke He roBopto o
TOM, UTO KpOMe afloMUHKA B KauecTBe OTAEN0YHOrO
CNoA MOXKeT NPUMEHATLCA MeAb UK HepXKaBeloLan
CTanb, YTO AeflaeT ero NPaKTUYeCKN SKCKIT3NBHbIM
Ha pblHKe.
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Ho Beab KOMNO3UTHbIE MaTepuanbl NPON3BOAAT-
can B Poccum...

[a, ewe ocTannucb Hawwy NPOW3BOAUTENN, HO OHWU
He MoryT obecneuntb NOTPeOGHOCTM BCEro PblHKa
N He OOTAMMBAlOT AO Jy4ylIMX MUPOBbLIX 06pa3LoB.
Cnonctbln nnactTuk 6onbworo pasmepa (3 x 1,5 m)
Nno3BoNfAeT CyLWeCTBEHHO CHU3WUTb Pacxofbl Ha BHY-
TPeHHee ycuneHne KacceT, YTO HaMHOrO BbirofHee,
yem Kcnonb3oBaHWe GonbluepasMepHbIX KacceT u3
KOMMO3UTHbIX MaTepranos. [leno B ToM, UTO NX Hauu-
HaeT BbIrmMbaTb, ecnn He cpenaTtb YCUNEeHUe W3HY-
Tpu. O6A3aTeNIbHO HYXHO YyuUTbIBaTb KO3bdULMEHT
TeMnepaTypHOro paclwpeHns, nHaye 3gaHua 6yayT
NoxXoXm Ha o6nMuoBKY nogywkamu. Heobxopnmo
TaK)Ke yyecTb, YTO Npu 6ONbLION BETPOBOW Harpys-
Ke KacceTbl 13 anioMOKOMMNO3MUTOB MOXET BblpBaTb,
noToMy 4TO Mpu GONbLION NapyCHOCTW KpenaeHus
yCTaHaBNMBAOTCA TONbKO MO KpasM KacceT, Torga
KaK y C/IONCTOro niacTuka NpoMeXKyTouHble Kpenne-
HUA NpeayCMOTPEHbI U3HaYasbHO.

A cKOnbKo y Hero BapmaHToB oTaenkn?
bonee 400, npuuem nopsagka 50 BuAoB oOTAENKM
MeTannos.

MoaxoAnT N 3TOT MaTepnan ANA BbICOTHbIX 3fa-
HUM?
besycnosHo.

B uem ero npenmyulecTBo nepea Apyrumu ortae-
NOYHbIMWN MaTepuanamu, Hanpumep Kepamorpa-
HUTOM?

He oueHb KOppeKTHbIN BONpOC. [MpnHUMNMANbHO — HX
B uYeM, MPOCTO 3TO AOMOSHUTESIbHAA BO3MOXXHOCTb
Ana apxutektopa 6e3onacHo peanu3oBaTb BCe CBOU
camble cmenble daHTasum. ViIMeHHO celiyac Mbl U3yya-
€M PbIHOK, 0CO6EHHO BbICOTHbBIX 3aHWIA, C TeM YTOObI
NpeanoXnTb 3aKa3urkam Kak MOXXHO 6onblue BapuaH-
TOB, B TOM YMCJIE Y C UCMONb30BaHNEM CJIONCTOrO Nna-
CTVKa. Haw npuHUMn — nyyliee COOTHOLLEHME «LieHa
- KauecTBO». B mpepenax ofgHON KOHCTPYKLMWU Mbl B
COOTBETCTBMMN C KOPPEKTHO COrMacoBaHHbIMU TEXHU-
YeCKMMM peLleHVAMN MOXeM MpefocTaBUTb ntobomn

MaTepuasn, HECKOSIbKO BMAOB MaTepuasioB, KoTopble
XOueT 3aKasuumk, fa pakTUyecku BCe cylecTByoLme
MaTepuanbl. 9T0 MOryT OblTb HaTypasnbHbIli KaMeHb,
KepaMOrpaHuT, 3NEMEHTbl AEKOPOB U3 ¢unbpocTe-
KNnobeToHa MnM WamoTa, TeppaKkoToBasd MAUTKA WK
LleMEeHTHO-C/IoncTasa nanta. Ha cerogHAWHMA MOMEHT
Mbl C MAPTHEPaMU OTKPbISIN COBMECTHOE Npeanpustne
Nno MpPOV3BOACTBY BUTPAXKHbIX KOHCTPYKUWA. Y Hac
HaKomjeH GOMbLIO ONbIT, U Mbl CTapaeMcsa Npeaso-
KWUTb ONTMMasibHOe pelleHne. Kpome Toro, mbl ele
BbIMOJSIHAEM BCIO MMAPOU30MIALMIO 34aHUS, B TOM Umcie
1 NOA3EMHYI0, T.e. MOXEM HeCTU OTBETCTBEHHOCTb 3a
BCIO HapY»KHYI0 OTAENKY 3[aHUA B LIENOM.

Kakune ele nepcneKTuBHbIe MaTepuanbl Bbl MOrnn
6bl OTMETUTD?

KpacuBblin BapuvaHT oTaenku ans ¢acaga — 310 0b6b-
eMHaA Kepamuka WnnM TeppakoToBad nnutka. Hosoe
BblcOTHOe 3faHue (130 M) Ha npocnekTe AKagemumKka
CaxapoBa 06NMMLIOBAHO TaKOW MAWUTONM Ha Hallen nop-
KOHCTPYKUMW. TMonyumnocb ouyeHb KpacuBoe 3aaHue,
KOTOpPOE BOCMPUHUMAETCA COBEPLUEHHO HE TaK, KaK Mbl
NPVBBIKAW. 3TO HOBBIN LIar B CTPOUTENbCTBE, Npexae
BCEro BbICOTHbIX 34aHWM. 0 LieHe TeppakoToBas NanNTKa
CpaBHMMA CO CJIOUCTbIM MIACTUKOM 1 B 3 pasa Jopoxe
KEPaMOrpPaHNTa, HO Te, KTO CTPOUT BbICOTKM, HE JOMKHbI
3KOHOMUTb Ha OTAenKe. BbicoTHble 3aaHNA YHMKaNbHbI,
NMOSTOMY OHW W [OMKHbI BbIFMALETb COOTBETCTBEHHO.
Bu3yanbHasa cocTaBnAoLwan 31X 3aaHUA NPUHAANEXUT
He VX Bragenbuam, a ropogy, ¥ eciu OHW BbIrNAAAT
NNOX0, 3TO BUAHO M3Janeka.

KepamorpaHuT yxe ycrapen?

Hy uto Bbll TPaAULIMOHHBIN KepamOrpaHUT ToXKe Mnosy-
YaeTCA Hennoxo, eciv BbINOMHUTL PaboTy Ha AOM-
HOM ypoBHe. Celiyac Mbl CTPOMM BbICOTHbI KOMMIEKC
«KoHTuHeHTanb» (180 M) — KpacUBO NOJyYaeTCs, HO Hefe-
weBo. Korga npoxoaunu TeHaepbl, 6biiivi KOMMNaHKK, KOTO-
pble Ha3biBanu LeHy B 3 pa3a () HwKe peanbHOW, HO,
cnaBa 60ry, y 3aKa3uvika y»ke 6bii onblT NoAoHHOro CTpo-
nTenbcTBa. OH peLwmnn He BepUTb CKa3KaM, @ HOPMasibHO
CnnaHvpoBan GpUHaHCKPOBaHKE 06beKTa. Mbl Bbirpani
3TOT TeHAEep, MOTOMY UYTO CEPbE3HO MOAOLLN K BOMPOCY:
paccuntan BCce BO3MOXHble Harpy3ku — Ha BeTep, Ha
0TCOC U T.4. A OCTaslbHble YYaCTHUKM NPOCTO He NPUHW-
Manu 3T GpaKTopbl BO BHUMAHVE MO0 paccuuTbiBanv Ha
MNOBbILLIEHVE LieHbI B MPOLIECCe BbINOIHEHNUA PaboT.

MHoro nn Ha pblHKe TaKMX, CKa)kem, He O4YeHb
AO6POCOBECTHbIX KOMMAHWIA?

K coxanenuio, Hemano. Mopoin npoussoautenn dacan-
HbIX CUCTEM AEMOHCTPUPYIOT GenpenenbHbii LUHU3M.
OpHa ¥3 NPYYUH 3aKITI0YAEeTCA B TOM, UTO Ha CErofHsALL-
HUI feHb pacagHble paboTbl Tak 1 HE BOLWM B CMINCOK
paboT, nofnexallyx cCamoperynmpoBaHmio. 3akasumk He
BCErfa MOXET OTINYNTL HaAeXHbIX MPOVN3BOANTENEN OT
XanTypLUVKOB, TeM 60riee UTo OTBETCTBEHHOCTb 3a BCE B
KOHEYHOM CYeTe HeceT cTpouTerbHasa Gprpma, a npon3Bo-
OUTENV NOAKOHCTPYKLUMI GpaKTMYecK BooOLLe HY 3a UTO
He OoTBevaloT. He oueHb MOHATHA NO3UUMA rOCyaapcTBa

NO OTHOLWIEHUIO K cI)acanaM — KOHTPOJIb [ONIKEH 6bITb
60oee XKeCTKUM, HaJye OHM TaK 1 6y,D,yT ropeTb 1 Najatb.
Bo3amoxHo, co BpeMeHeM, CTpouTesibHOE coobLecTBO
CaMO BbIXXUBET TakuX, MArkKO roBops, Hep,O6pOCOBECTH bIX
Tosapmu.l,e|7|, HO NMOKa HMYero XxopoLlero He npeasnanTca.

Kak Bbl cKasanu, 3To CBA3aHO U C OTCYTCTBUEM
HopmaTuBHoI 6a3bl. Ucnonb3yloTca nn Bawm Teo-
peTnyeckne paspaborkum npu ¢popmmupoBaHumn
TeXHNYECKOW foKyMeHTauumn?

KoHeuHo. Mbl mpvHUMany ydyactve B paspaboTke Bpe-
MeHHbIX HOPMAaTVBHbIX MOnoXeHWn B balkopTocTaHe,
roe Mol nposeny 6Gonbliylo paboTy COBMECTHO C
MwuHncTepCTBOM CTpoMTENbCTBa, B CBepasioBCKoi obna-
¢, B HoBocnbupcke. CaenaHo AOCTaTOYHO MHOTO, B TOM
uncne paspabotaHa HOpPMaTVBHasA AOKyMeHTauus. 3Tu
BpPeMeHHble MOSIOXKEHNA MPM3HaHbl 3aKOHHbIMK A0 BBe-
[eHVA COOTBETCTBYIOLMX TEXHUYECKMX perrameHToB. B
JanbHenLemM OHM aBTOMaTUYeCKy TepatoT cuny. HamHoro
nyuyle obcToAT Aena B Mockse, rae co3paHa oTaenbHas
ropopckan cTpykTypa no dacagam YT «LieHTp «3HnaKom.
KoHeuHo, Npu Takom OrpoMHOM OGbEME CTPOUTENBCTBA B
Mockse ofHa opraHv3auma He B COCTOAHMNM OTCeYb BeCb
HeraTvB, HO MO KparHen Mepe NpoLeHToB Ha 70 3To yaa-
etcA. Y 370 B pasbl (!) 6onblue, yem no Poccum B Lenom. Ho
BCe paBHO OCTalOTCA NIOAM, KOTOPbIE CHATAIOT, YTO AJIA HUX
3aKOH He ¢M13UKa, @ AeHbrn. YeCTHO roBops, MHe AaBHO
XOYeTcA COCTaBUTb KapTy MOCKBbI C yKa3aHveM MecT, rae
He HaJo e3a1Tb — TaM CBEPXY MOXKET yNacTb NANUTKa.

Kakune npo6nembl B 3TON o6nactu ewe cna6o
nccnenoBaHbi?

MHoro Bcero: 3T0 U KOppo3uA, U BETPOBbIE Harpys-
KW... Mbl OOJI>KHbI p,O6I/ITbCF| TOro, t‘IT06I:I 3aHne
rapaHTMpoOBaHHO cTosfo 50 net 6e3 KanpemoHTa
B J'IIO6bIX KNNMaTNYeCKNX yCNIoBUAX BHE 3aBNCUMOCTN
OT NPUPOAHDbIX KaTaK/IM3MOB.
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2008 .

MHorostaxHoe 3gaHne
6U3Hec-LeHTpa

C NoA3eMHOW aBTOCTOAHKOM
B 5-M KBapTane
[onbAHOBCKOro nNocenka
MepBomarickoro paioHa,
MxeBcK,

yn. JleHnHa, 4. 45.
HaTypanbHbiii rpaHnT
WcnonHutens:
«KPAOTMNACT»
3aka3umk: 000 «YKC
«YOAMYPTUA»
[eHepanbHbI
NPOEKTNPOBLUMK:

000 «ApxcTpor NpPoeKT»
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|KoOHCTpyKLMUYK

NMPEABAPUTEJIbHO

HANMPAXEHHDbIX
NEPEKPbLITUN

MHo2onemHuti onbim npumeHeHUs MpAoUYUOHHbIX XKe/1e306eMmOHHbIX

KOHCMpyKyuli 6e3 npedsapumesibHO20 HANPAXEHUs 02paHuU4ueaem 3SKOHOMUYecKu
yenecoobpasHyio 06;1acme ux ucnonb308aHusA nposiemamu 00 7,5 m. ApxumekmypHou
8bIpa3umesibHOCMU U NoBbIWeHUs1 nompebumesibCKUX Ka4ecme 8bICOMHbIX

30aHutl, yeesu4eHus nposiemoe MOXHO 006umecAa ¢ NnoMowblo npedsapumesibHO
HAaNpsAMXeHHbIX KOHCMPYKUYUU.

AnekcaHgp Mouanos

AnekcaHgp MNaciota

Puc.1

[AHaKO pacnpocTpaHeHuio npeaBa-
PUTENBbHOIO HaMpPsKeHWs B MOHO-
NIUTHOM JOMOCTPOEHNN NPENATCTBY-
€T MHOXECTBO MPUUMH:

+ OTCYTCTBI/E OTEUYECTBEHHOW HOP-
MaTVBHOW 6a3bl — 4O CVX NMOP HET COBPEMEHHOIO HOP-
MaTMBHOFO AOKYMEHTa, MO3BOMAIOWEr0 NPOEKTUPO-
BaTb NPEeABAPUTENIbHO HaNPAXKEHHbIE KOHCTPYKLMN C
HaTAXEHNEM «Ha OEeTOHY;

+ TEXHONOrMYeCKre TPYAHOCTY B yBA3bIBAHUN TEXHO-
NOTUK MOCTPOEYHOTO HATAXEHUA apMaTypbl U TPaau-
LIMOHHON MPaKTUKN MOHONMUTHOTO XenesobeToHa. K
COXKaNEHWIO, 3TN TPYAHOCTU CTONb 3HAUUTENbHbI, YTO
60MbLUMHCTBO 3aKa34YMKOB U reHNOAPAJUNKOB M3bera-
10T MPUMEHATb NPeABAPUTENbHOE HaNpPsXKeHWe;

+ OTCYTCTBME OMbITHbIX MOAPAAUNKOB, CheLuanu-

3UpYIOWNXCA Ha MpeABapuUTesIbHOM HanpsaXeHUu.
McKnioueHre COCTaBASAIOT HEMHOMOYMCIEHHbIE KOMMA-
HUK, KOTOPble 3aHMMAIOTCA NPeABAPUTENBHO Hanps-
MeHHbIM Xenle306eTOHOM «MO MOIHOMY LMKIY», T.e.
OT MPOEKTUPOBAHNA, PA3PABOTKN TEXHONOTMYECKUX
peLeHnin 1 Jo NPon3BoLCTBa PaboT;

+ OrPaHMYEHHOCTb NPUMEHEHWA MNOMNYNAPHbIX 3a
py6eXom KOHCTPYKTMBHbIX peLleHnin npeaBapu-
TeNIbHO HaNPAXKEHHbIX KOHCTPYKLUMI, 06ycnoBneHHasa
WITHOPUPOBAHNEM OCOOGEHHOCTEN OTeYeCTBEHHOMN
CTPOUTENbHOW NPaKTUKN.

B maHHOWM cTaTbe Mbl NpeAcTaBMM pPeasbHbIf OnbIT
pa3paboTKN KOHCTPYKTMBHBIX CXeM MpeaBapuTesib-
HO HanpsMXeHHbIX NepekpbliTUin Gupmbl «MpakTUK»
C oueHKol ux 3GPEKTUBHOCTM AN MPUMEHEHUs B
BbICOTHOM JOMOCTPOEHUN.
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Puc. 2

Pnc. 3

Puc. 4

Tekct ANTEKCAHAOP MOYAJIOB, ATEKCAHAOP MACIOTA

1. MoHONNTHbIE NepeKpbITUA C NpeaBapuTenb-
HO Hanps)XeHHbIMU Hepa3pesHbIMU purenammn
(puc. 1)

MoHonuTHble Xene3o6eTOHHble MepeKpbITUA C
npeaBapuTeNibHO HanpsXeHHbIMU Hepa3pe3HbIMU
purenamy NonyuYnnn Hambonbluee pacnpocTpaHeHne
ONA 30aHNIA C perynApHOWN CETKOW KONMOHH KapKaca.
Pvirenu moryT 6bITb NpeACTaBNEeHbI B HUX B BUAE pebep
UK e 6bITb CKPbITbIMU. IPPEKTUBHOCTb UCMONb30-
BaHUA JaHHOW KOHCTPYKTUBHOW CXeMbl OrpaHunyeHa
nponetamv M BbICOTON KOHCTPYKLMW, MOCKONbKY C
POCTOM ycunuin Heo6xoAMMO 60 NOBbILWATL BbICOTY
ceyeHua ANA yBeNMYEHUA Mnieya ycunua npepsapu-
TENbHOrO HanpsXeHua, NMbo yBennuMBaTb Pacxop
Hanparaemon apmaTypbl. [lJaHHas KOHCTPYKTMBHanA
CXeMa Jiyylle BCEro u3yyeHa M MCNoJb3yeTcd, Kak
npaswuno, anAa nponetos 7,0-10 m.

2. MoHONUTHbIE NepPeKpPbITUA PacnopHOro Tuna
cnpeaBapuTeNibHO HaNPAXKeHHbIMU KOHTYPHbIMU
6ankamu (pumc. 2)

Pacnop B faHHO KOHCTPYKTUBHOW cxeme obpasyeT-
CA YCTpONCTBOM pebep nepeMeHHON BbICOTbl. Ha BHY-
TPEHHUX OMopax pacrnop ypaBHOBELLEH, Ha KpalHUX
0onopax ero Hy>Ho KOMMNEHCUPOBaTb yCUANAMU Npea-
BapUTENIbHOTO HanpsXeHus. Takum o6pa3om, BbICO-
Kas »KeCTKOCTb AOCTMraeTcA Npexae BCero Hannumem
CcTpouTesnibHOro nogbema 1 pacnopa. lNnevo ycunua
npefBapuTENIbHOTO HAMPAXKEHNUA MOXET ObITb Cylle-
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|KoOHCTpyKLMUYK

HanmeHoBaHwne
KOHCTPYKTMBHOW CXEMbI

MoHonuTHble
nepeKkpbITAA C
npeaBapuTENbHO
HanpAXeHHbIMN
HepaspesHbIMn
purenamun

MpeumyLiectsa

PacnonoxeHvie Hanpsaraemoi apMaTypbl B purenisx,
nposneTHble 30HbI PAaboTalOT C ONMpPaHMeM
Ha YeTblpe CTOPOHbI.
TpaanLUMOHHOE NPOEKTUPOBaHME, 6OMbLIOE KONNYECTBO
npumepos peanusaumn. O6wnpHas 3apybexHasn
HOpMaTMBHas nuTepaTypa

HepoctaTtkun

CnoXHOCTUN B pa3meLLeHNN UHXKEHEPHDIX CETEN
B 30He, NPUMbIKatoLLeN K KonoHHaMm. [laxe B cnyyae
NpeayCcMOTPEHHBIX 06PaMEeHHbIX OTBEPCTUIA B 3TUX
30Hax BO3HWKAIOT TPYAHOCTY B pa3MelleHnn 60MbLIoro
KonuuecTsa pabouer apmaTypbl, Kak Hanparaemom
TaK 1 HeHanpsAraemon.

[na spdekTMBHON PaboTbl HaNpAraemol apmaTypbl
NPUXOAUTCA Pa3BUBATb BbICOTY CEUEHWA purens
nrn6o pa3BMBaATb €r0 B LMPUHY C COOTBETCTBYOLWMM
nepepacxoAom HanpsraeMor apmaTtypbl.
BonbLuon pacxop HanpAraemon apMaTtypbl Ha eAMHULY
nnowaan NepekpbITHs

MoHonuTHble
nepeKpbITUA
pacnopHoro TvMna

Bo3moXXHOCTb pa3melyeHnA HanpAraeMon apmMaTtypbl
TOJIbKO B KOHTYPHbIX 6ankax. Tem cambiM CHUMatOTCA
OorpaHunyeHnA B pasmeLleHnn KOMMyHI/IKaLl,I/Iﬁ B 30HaX,

YcnoxHeHune onany6ku npu yctponctae 6anok
nepemeHHOW BbICOTbI.
TeXHOMOTMYHOCTb 3@ CYET NCMOMb30BaHA NpodHacTUIa
B KauecTBe HECbEMHO onany6Ku.

CHW>XeHVe TOMLWMHDI 11 BECA MEPEKPDITUA C COXPAHEHNEM
BbICOKOW ECTKOCTU.

2. NPUMbIKAIOLMUX K KOIOHHaM. .
C NpeABapuUTeNnbHO . CHWKeHne pacxofa HeHanpAraemoi apMaTypbl.
CHV>KeHne CTPOUTENbHOM BbICOTbI HasokK.
HanpsXXeHHbIMK Bo3MoXxHOCTb yBeNnYeHVA NposeToB.
Bo3MOXXHOCTb yBENNYNTb NPONET.
KOHTYPHbIMU 6ankamu o Bbicokas cTeneHb Hepa3pe3HOCTH.
CHuKeHWe pacxofa HampAraeMon apmaTtypbl
Bbicokoe conpoTuBneHne nporpeccupyoemy
06pyLUeHuIO.
Bblcokas To4HOCTb c6OpKM
30HMpOBaHHOE pa3MeLleHre HanpAraeMoln apmMaTypbl —
TONbKO B NMpeAenax niowanmn Kanutenu.
TexHonornyeckas NpocToTa — NJOCKMIA MOTOJIOK.
YRo6CTBO AnA pa3meLleHnsi KOMMYHUKaLuid nog,
MoHonuTHble MOTOJIKOM.
nepeKkpbITUA C Hu3Kkuit pacxop HanpAraemon apmaTypbl.
pekp p A Hanp pmatypel. MoTepsa Hepa3pe3HOCTY B paboTe NepeKpbITHA,
3. npeABapuTeNbHO YMeHbLUeHWe NpoieTa LeHTPanbHbIX NaHenen. , .
obecneunBaemasn paboToi HaNpAraeMon apmaTtypbl
Hanps>KeHHbIMN Bbicokas Hecylaa cnocobHOCTb NepeKpbITUA Npu
0bpaTHbIMM KanuTenAaMu MVHVIMabHOW TOMNLMHE.
LLInpoKne BO3MOXXHOCTY NOBbILLEHUA MOIE3HON Harpy3Ku
1 pacMpeHuns nNponeTa nyTem yBenmueHns rabapvra
KanuTenu B MNiaHe 1 KonnyecTBa Hanpsaraemoi apmaTypbl
B KanuTenu
BO3MOXXHOCTb YCTPOMNCTBA C XKeNe306eTOHHbIMU
1 CTanbHbIMM KapKacamu.
TeXHONOTrMYHOCTb 3a CYET NCMONb30BaHNA MPOPHACTANA
B KayecTBe HeCbeMHO onany6Kku.
KombuHMpoBaHHble
HEDEKDBITHS C CHKeHMe TONLWUHbI 1 BECa MEPeKPbITUA C COXPaHEHMEM
4 n eEBa pVITeanO BbICOKOW »KECTKOCTU. Bbicokuin pacxop nCTOBOrO Npokara.
: HZn H:EHHMMM CHmKeHne pacxofa HeHanpAraemoi apMaTypbl. Bbicokasa MHOrofenbHOCTb MOHTaXa
P Bo3moXxHOCTb yBENMYEHNA NPOIETOB.
NPONETHLIMM NaHENAMMN
Bbicokan cTteneHb Hepa3pe3HOCTH.
Bbicokoe conpoTueneHue nporpeccupyoLemy
o6pyLIeHNIO.
Bbicokas TOYHOCTb COOPKY.
OTCyTCTBME HATAXKEHMA HanpAraemomn apmaTypbl
Ha CTpoliKe.
C60pHO-MOHONUTHbBIE .
HEDEKDLITYS C YR06CTBO KOHCTPYMPOBAHUA CEYEHUIA 1 pa3meLLeHns
pekp 6PYCKOBBIX 3/IEMEHTOB B KOMOUHALMY C HEHaNpsAraemomn
5 npeABapuUTenbHO apMaTypOit HepoctaTtouHas ocBeOMIEHHOCTb 06 VX BO3MOMXHOCTAX

HanpsXeHHbIMM
6pycKoBbIMU
aneMeHTaMn

BO3MOXXHOCTb BbICOKOrO HaCbILEHNA CeYeHnA
Hanparaemow apmaTypo.
B0o3MOXHOCTb KOMOVHVPOBaHNA C NepeUnCieHHbIMN
BblLLE KOHCTPYKTUBHBIMM CXEMaMu

COBpPEMEHHbIX OTeYeCTBEHHbIX CneunanncTtos

86 BblchM deBpanb/MmapT

Puc. 5

CTBEHHO YMEeHbLUEHO, pacxoj HanpAraeMon apma-
TYpbl CHUXKAeTCA, NPU 3TOM MOTYT MepeKpbiBaTbCA
3HauuTenbHble NponeTbl (6onee 10 m).

3. MoHONNTHbIE NEepPeKpPbITUA C NpeaBapuTesb-
HO HamnpAXeHHbIMN OO6GpaTHbIMU KanuTenAMmn
(puc. 3)

KOHCTpYKTUBHasA cxema nepeKkpbiTUiA C npepasa-
PUTENBHO HaMpPAXEeHHbIMU OBPATHBIMW KanuTens-
MU OCHOBaHa Ha MAee PaMHO-KOHCONIbHOFO MOCTa.
BO3MOXXHOCTb 30HMPOBaHWA HanpsAraemol apmary-
pbl, BapbUpOBaHUA pa3mMepoB OOPaTHON KanuTenw,
TeXHosormyeckas MpocToTa AenalT 3Ty KOHCTPYK-
TUBHYIO CXeMy Hanbonee NpuBeKaTeNibHOW ANA apXu-
TEKTOPOB U 3aKa3unKkoB. OHa 3 deKTBHa Ha ManbIX 1
cpepHux nponetax 7-12 m.

4. Kom6uHMpoBaHHble NepeKkpbITUA C npeaBa-
pPUTENIbHO HanpAXeHHbIMU NPONETHbIMN NaHens-
mu (puc. 4)

KoMO6UHMpPOBaHHbIE KOHCTPYKLUW, T.e. Xeneso-
6EeTOHHbIE KOHCTPYKLUMMW, KOTOpble B KauecTBe KOH-
CTPYKTMBHbIX S1EMEHTOB COflePXKaT CTalbHOMN NpPoKaT,
3¢ PeKTMBHO NPUMEHAITCA ANA NepeKkpbITUA cpea-
HUX 1 6onbwux nponetoB — 10-18 m. Bnaropaps
BbICOKOW »KeCTKOCTN, TOYHOCTU COOPKM, HafeKHON
paboTe Ha npofaBnvBaHNE OHN MOTYT OblTb PEKOMEH-

[0BaHbl Kak OCHOBHble B KapKacax BbICOTHbIX 3AaHUiA
N MOTYT CTaTb Pa3yMHOI anbTepHaTUBOW CTasibHbIM
KOHCTPYKLUMAM. JINCTOBOW NPOKaT B CeYeHWUn xene-
300eTOHHOIN KOHCTPYKLMWN He TepAeT YyCTOMUYMBOCTb
1 HagexHo paboTaeT pgaxe npu gepopmaunsax, 6amus-
KNX K npeaenbHbIM. KOMOVMHNPOBaHHbIe KOHCTPYKLMMW
obnagatot 6onbluoii sHepruein gedopmaum, no3Tomy
MOryT 6blTb PEKOMEHAOBaHbI AN NPeAoTBpaLieHUA
nporpeccrpyioLiero o6pyLIeHnsa 1 B CENCMOOMNacHbIX
panoHax.

5. C60pHO-MOHONNTHbIE MEPeKpbITUA C npef-
BapuTenbHO HamnpsKeHHbIMU GpycKoBbIMU 3ne-
mMeHTamu (pumc. 5)

MpeaBapuTeNnbHO HanpsAXeHHble 6pycKoBble 3ne-
MEHTbI ObINM XOPOLLO U3yyeHbl B nepunog 1950-1960-x
rofioB ¥ WMPOKO MPUMEHANNCb ANA apMUPOBAHUA
Xene3obeToHHbIX KOHCTpyKuuin B CCCP. B cospe-
MEHHbIX »eNle306eTOHHbIX KOHCTPYKUMAX Hambonee
30deKTMBHbBIM NpeAcTaBNAeTCA MCMNONb30BaHNe
6pycKa Kpyrnoro ceyeHus c¢ guametpom 35-60 Mm.
Bo3MOXHOCTb NpeABaprTeNbHOIO 06XKaTnA Ha 3aBOf-
CKUX CTeHAaX NO3BOJINT MOBbICUTb Ka4eCTBO, CHU3UTb
CTOVMIMOCTb Y UCKMIOYNTb MHOTOYUCIIEHHbIE TEXHOMO-
rmyeckme TPYyAHOCTW, BO3HMKAOWME NPU HATAXEHUN
apmaTypbl Ha CTPOUTENbHOM NnoLwagke. M
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Puc. 4a

87



|TexHonormnm

B nocnedHee epemsa uHmepec K 080LUHbIM ¢hacaoam co CMOpPOHbI ApXumeKmopoes
803poc He mosibKo 8 Eepone u CLLUA, Ho, K coxaneHuto, u 8 Poccuu. lNoyemy

«K COXKasieHUul0», Mbl BMecme ¢ mexHU4YeCKUMU cneyuajaucmamu KOMnaHuu
«Amomeppa CK» noneimaemcsa 06sscHUMb 8 3moli cmamoe.

ONbLWNHCTBO  UHTEpecyto-
LMXCS JaHHOW TeMon Nogen
CnblWany, Kak npaBuio,
JINLWb NONOXUTENbHbIE OT3bl-
Bbl 06 3TOM uyfe UHXeHep-
HOW MbICNK, MO3BONAIOWEM B KOMIMJIEKce
pelwaTb MHOXeCTBO NPobsieM, CBA3AHHbIX C
KNMMaTUYeCKNMM YCIIOBUAMM, 3aliMTON OT
LIYMa, @ TaKXe yBeNMymBaoLLeM SKOHOMUYe-
cKyto 3G EKTUBHOCTb SKCNyaTauum 3gaHnsa.
Tak nn 310 Ha camom pgene? PaccmoTpum no
MyHKTaM OCHOBHble MAChl 3TUX dpacagos u
CAenaem CBOW BbIBOAbI.

HauHem ¢ npeanonoXeHus, yto ABOWHbIE
CTeKNsHHble ¢acafbl 3alMLAlOT OT BHeLU-
Hero wyma Mpu OTKPbITbIX OKHaX BHYTPEH-
Hero ¢acaga. Ha nepBbiil B3rnag, 3T0 Tak U
ecTb. Ho y aBoMHbIX PpacafoB nmeeTca Takas
0CO6EeHHOCTb, KaK pacrnpocTpaHeHne 3BYyKa
Mo BO3AYLUHOMY 3a30py MeXAY ero noBepx-
HOCTAMU. BcnepctBme yero Bbl, BEPOATHO,
1 He OGygeTe cCnblwaTb TOro, YTO TBOPUTCA
Ha ynuue, HO npu 3Tom OygeTe 3HaTb TO,
UTO MPOUCXOAMNT Yy BalIMX cocefein no 3paa-
HUIO, KOTOPbIE TOXE PELUNSIN OTKPbLITb OKHA 1
NPOBETPUTbL CBOM NMoMeLleHUs. Bropon npo-
6nemoin ABNAETCA TO, YTO ANA AOCTUXKEHMSA
HOPMaJIbHbIX KIMMAaTUYeCKUX YCNOBUIA BHY-
TPW 3[4aHUA BHeWHUn dacap JONMKEH OblTb
BEHTUNMPYEMbIM. AKyCTUUECKMe 1UcCefoBa-
HUA NOKa3anu, YTO eCnn BEeHTUNALMOHHble
OTBEPCTUA COCTABNAT 1/6 OT ero BHeLWHeN
MOBEPXHOCTW M He YCTaHOBMEHbl creuunanb-

Hble MaTepuanbl A1A YMEHbLIEHUA LWyMa, TO
CHVPKEHUA WyMa BoobLle He HabnodaeTcA.
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MepengemM K ynyulleHWIO KAMMATUYECKNX
ycnosuin. He 6yaem otpuuatb, YTO [BONHOMN
dacap 4yacTMYHO YMeHbLUAET 3aTpaThbl Ha OTO-
nneHve 3gaHNA B 3VMHUIA Nepuof 3a cuyet
AKKYMyNALMM YacTy COMHEYHOWN SHeprun B
3a30pe Mexpay noeepxHocTAMU ¢acapa. Ho
NMOCMOTPUM, YTO MPOUCXOLMT C HUM JIETOM.
Mpn TemnepaTtype BO3ayxa Ha ynuue nopag-
Ka +30°C u 3aKkpblTom BHellHeM ¢acage B
BO3JYLUHOM 3a3ope TemnepaTypa MOXeT
pocturate +50°C. ns obecneyeHusa Hop-
MasibHOM BEHTUNAUMM K TemnepaTypHOro
peXnuma BHYTpY HEOOXOAMMO Kak MUHMYM

30%-Hoe OTKpbIBaHME ero BHeLUHen NoBepx-
HOCTU. OTO CBOAWT Ha HeT GyHKLMIO 3aLnTbl
ot wyma. COOTBETCTBEHHO, /1A obecrneyeHus
KOMQOPTHBIX YCIIOBUIA BHYTPU MOMELLEHNA
npu OTCYTCTBUM JIMLUHErO Wyma npugeTca
3aTpaymBaTb NEKTPOIHEPruio Ha KOHANLIO-
HVMpPOBaHWe BO3AYXa, B Pa3bl MPEBbILIAIOLLYIO
Ty, KOTOpas umcnosb3oBanacb 6bl npu Tpa-
AMLMOHHOM CBeTonpo3payHom dacage. It
pacxofbl C NMXBOWN MEPEKPOT Ty MHUMYIO
SKOHOMMIO Ha OTOMJIEHWNEe, KOTOPOW yaacTca
AOCTWYb B XONOAHBIN Nepurog roga. A o ecre-
CTBEHHOW BEHTUNALMM, KOTOPYIO Tak npona-
raHAVPYT CTOPOHHUKM ABOWHbIX dacapos,
3[1eCb He MOXeT 6bITb 1 peyn.

Mpy paccmoTpeHUn CBETOMNPO3PaYHbIX KOH-
CTPYKLIMIA HeNb3s 060MTU 1 TeMY NMPOMNYCKaHUA
AHeBHOro cBeTa. [POHMKHOBEHWE CcoMHeY-
HbIX Nly4Yell 1 SKOHOMMA 3a CYET 3TOrO dMeK-
TPO3HEPruM Ha WCKYCCTBEHHOM OCBeLeHUU
- MNepBOHayasibHaA 3ajaya, KOTOpYlo CTaBAT
apPXUTEKTOPbI 1 3aKa3uyuKu nepep CoBpemeH-
HbIMK pacagamu. BHeLLHAA »Ke NOBEPXHOCTb
CTeKNAHHbIX ABOVHbIX ¢dacagoB Ha 15-20%
yMeHbLUaeT MponyckaHue AHEBHOrO CBeTa.
Kpome ToOro, He ctomT 3abbiBaTh 06 ycTaHaB-
NMBaeMbIX B 3a30pe Mexpay MoBepXHOCTAMM
FOPU3OHTasIbHLIX MepeMmblykax, KoTopble B
AAHHOM Cllyyae MrpailoT posib KO3bIPbKOB U
Npw OTCYTCTBMM CreLmanbHbIX CBETOOTPaxa-
IOLLMX 3NemMeHTOB elle Gonblue 3aTpyAHAIOT
ecTecTBeHHOe OCBeLleHVe NOMeLEHNI.

[Nlanee paccmMoTpymM BOMPOCHI, C KOTOPbIMU
NPUXOANTCA CTaNKMBaTbCA KaKaon ¢upme-
nepepabotunky, n OO0 «AniwoTeppa CK»

31eCb He UCKITIoYEHME. DTV BONPOChI CBA3AHbI
c obpa3oBaHMeM KOHAEHCaTa Ha BHYTPEHHMX
NMOBEPXHOCTAX KOHCTPYKLUMI 1 obecrneyeHun-
€M noxapHou 6e30MacHOCTY 3aaHuA.

HauHeM c 06pa3oBaHNA KOHAEeHCaTa. [JaHHbI
3ddeKT HabnogaetTca npu  oxNaxaeHun
NOBEPXHOCTUN [0 TOYKM POCHI. ITO NPONCXOANT
npwv NepeoxnaKAeHNN BHELLHEN NOBEPXHOCTN
B TeUeHWe ANUTeNbHOro nepuofa mbo mns-3a
pe3Kkoro nepenaga TemnepaTtyp, a Takxe npu
60/bLUION BIaXKHOCTM B 3a30pe Mexy NnoBepx-
HoCTAMM ABOMHOro dacaga. Mpu oTpuuatens-
HbIX TemrnepaTypax Boja Ha MOBEPXHOCTU
CTeKNa M Hecylwen KOHCTPYKUMM 3ameps3aerT.
3auacTyto 3TO He NPUBOAMT K KaKM-N60 Hera-
TUBHbIM NOCNEACTBUAM ANA caMoro dacaja, HO
BO3pacTaloT 3aTpaTbl Ha 3KCnnyaTauumio, CBA-
3aHHbIE C €r0 OUYNCTKON. XOTM 3aMETUTb, YTO B
oTAnuKe oT 06bluHOTO dacafa C AByMA NoBepx-
HOCTAMM 3[eCb NPUAETCA OuMLaTb MoLwaam
KaK MVHMMYM B 2 pa3a 60onbluiie, a yunTbiBas
npo6emMaTMYHOCTb JOCTyNna K BHYTPEHHel
NOBEPXHOCTN BHELIHErO OCTeKeHWs, CTou-
MOCTb AaHHbIX PaboT Tak»e BO3pacTaeT.

MaTepuanb npepctaBieHb KomnaHuen «AnwoTteppa CK»

Horo dacapa, KOTopbli 6yaeT urpatb posib
Tpy6bl, He faBas AbIMY PacCenBaTbCA B OKPY-
Xalowem npocTpaHcTee. Ho 3Tn oTceuku, B
CBOI oyepenb, OyayT MewaTb MNOCTOSHHbBIM
TPaHCMOPTHbIM MOTOKaM BO3AyXa, KOTopble
HeobxoaumMbl ans obecreyeHUss Hopmarsb-
HbIX KTIMMATUUYEeCKMX YCNTOBUI BO BHYTPEHHIX
nometleHusx. OHY Takxe 6yayT yMeHbLaTb
KONMNYECTBO JHEBHOIO CBETA, KOTOPOE AOMK-
HO nonagatb B nomeweHne. CneacTevem
3TOro ABNAETCA HEOOXOAMMOCTb YCTAHOBKMU
[lOPOroCTOALEro NpPOTMBOMNOXapHOro 060-
pyAoOBaHWA B 3haHWAX C ABOMHbIMK dacaga-
MW, TAKOTO Kak aBTOMaTUUYeCKmne CrpuHKnep-
Hble CUCTEMbI, YTO TOXE MOBbILIAET 3aTpaTbl
Ha CTPOUTENIbCTBO 3A4aHNA B LIEJIOM.

WTak, nonbiTaemcs nofABecTn WTOrL.
[lBoiHble CTeknAHHble ¢dacagbl UMeloT
HECKO/bKO Nlyullie NoKasaTenu no SHepro-
notpebneHnio B 3UMHWUIA nepuod. Ho npwu
3TOM B IETHWI NEePUOA 3TV NoKasaTen oTu-
YalTCA OT 06blYHbIX (pAcafoB B pasbl U He B
NyYWyo CTOPOHY. YTO KacaeTcs 3awuTtbl OT
LyMa, TO B COBPEMEHHBIX pacajiax ee oyeHb

lpadvK 3aBUCMMOCTN AONN €CTECTBEHHOTO OCBELLEHUA
OT ryGMHBI KOMHATbI AN1s LBOMHOIO Y TPaaMULUMOHHOTO dacagos

Yt0 e KacaeTca noxkapHom 6e3onacHoOCTY,
TO TYT Mbl CTaJIKUBaeMCA C CaMOWi TPyL#OeM-
KOW N KPUTWUYHOW 3ajauyell, KOCBEHHO Wnu
NPAMO CBA3aHHOW CO BCEMW NepeyncrieH-
HbIMK Bbllwe npobnemamu. B cootBeTCTBUM
C nokapHbIMK TpeboBaHMAMU MeXay 3STa-
»amu B dacafe 3aaHMA JOMKHbI 6bITb yCTa-
HOBJIEHbI OTHECTONMKME Heropkoune nepero-
poaku. iHaye nomelleHus, pacnonoXKeHHble
Haj oyarom Bo3ropaHus, 6yayT HaXoAWTbCA
B 0Co60i1 onacHOCTU. 3Ta OMacHOCTb 06y-
CNoBJIEHa BO3MOXXHOCTbIO PacnpoCTpaHeHnA
OrHA W [biMa BHYTPU MOBEPXHOCTU ABOW-

Nerko peann3oBaTb NyTeM YCTaHOBKY OTOOM-
HbIX WMTKOB Nepes OKHaMM1 UK CTEKIONaKe-
TOB C YNyYlUEHHbIMU MOKa3aTeNsiMm Mo 3BY-
komzonsauun. LLnuTtel TakKe MOTryT CIyXWTb
ONsi YMEeHbLUEHMS OVHaMUYeckoro Hamopa
Ha OKHa B BbICOTHbIX 3aHusX. BHyTpu aBoii-
Horo gacafia oueHb XOPOLIO PacnpOCTPaHaA-
I0TCA 3anaxy, YTo co3faeT ornpenenieHHbIN
ANcKoMbOpT AN HaXOAAWMXCA B 3[4aHWUM
niogen. BHelHee ocTeKneHne 1 NepemMblyKr
YXYALWAKT eCTeCTBEHHOE OCBELleHNe BHY-
TPEHHVX MOMeLLeHNl I B OHEBHON Mepuog.
MpocTpaHcTBO Mexay ¢acagamm Cnocob-

CTBYeT PacnpOCTPaHeHMo OrHA, a BHeL-
Hee OCTeKJIeHMe He [aeT BO3MOXKHOCTU Ans
yAaneHus fabima. Bce 310 conpoBoxpaetca
OrPOMHBIMK 3aTpaTaMU Ha 3KCryaTauuio
[BOHOro pacaaa, CBA3aHHYIO C BbiNaeHnem
KOHZEHCaTa U OUMCTKO ero NoBepXHOCTEN.
He cTout 3a6bIBaTh U O TOM, YTO CTOUMOCTb
Ka)KQoro KBagpaTHOro MeTpa camoro [BOW-
HOro cTeknAHHOro ¢acaja HamMHOro npeBbl-
WaeT CToMMOCTb ¢dacaga TPAAULMOHHOrO.
MprbaBuM K 3TOMy 3aTpaTtbl Ha MPOTUBO-
MoXapHble CUCTeMbl, Ha YCTaHOBKY 6Gonee
MOLLHBIX CUCTEM KOHAMLUMOHWPOBAHUA — U
MoNy4Y”M CTOMMOCTb 3[1aHUs, B Pa3bl OT/IMYa-
IOLLYIOCA OT CTOMMOCTM COOTBETCTBYIOLLErO
3[aHus, ANs1 KOTOPOrO UCMOMb3YOTCA TPaau-
LUMOHHbIE COBpPEMEHHble CBETOMPO3payHble
KOHCTPYKLWW.

JlornyHo 6bINO 6bI MOUHTEPECOBATbCH,
3auyeM Takou komnaHuu, kak OO0 «AntoTeppa
CK», cTaBUTb KpecT Ha [BOWHbIX CTEKMH-
HbIX pacapax, Korga oHa MOXeT nosiyyatb C
HWX 6onblmne Npubbn. OTBET NPOCT: B TOM
BUZe, B KOTOPOM ABOWHble dacadbl ceivac

[paduk 3aBUCMMOCTU TemnepaTypbl
OT BPeMEeHU CyTOK Ha ynuLe 1 B nomeLleHun (npn
npumeHeHnn fBoHOro dpacaaa) B NeTHUIA Nepuog

npencTaBieHbl HA MUPOBOM PbIHKE U Y Hac
B CTpaHe, UX MpUMeHeHne ABnseTcs 6onb-
WM PUCKOM W, BMNOJIHE BEPOATHO, HeobaY-
MaHHbIM LWarom. B cBoel feAaTenbHOCTU Mbl
CTPEMVMCS HE TONbKO AOCTWYb XOPOLUUX
TEKYLIUX DKOHOMMYECKUX pe3yNbTaToB.
[lnA Hac BaxHee NapTHepCKUe OTHOLLEHWS C
3aKa3urKoOM U apX1TEKTOpamu, KOTopble yuu-
TbIBAOT MHTEPECHI BCEX CTOPOH 1 NMO3BONAT
B [asibHelllemM NPOAoKaTb NIOAOTBOPHOE
COTPYAHNYECTBO, OCHOBaHHOE Ha npodec-
CUOHANbHOM TEXHUYECKOM MOLXOAE W B3Be-
LIEHHBIX 3KOHOMUYECKUX PELLIEHUSAX.
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|[cTpouTtenbHoe obopypoBaHue

ApxumeKkmypa senaemca ompa)xeHuem 3noXu — 3Mo U38eCMHbll
¢akm, nosmomy noseneHue He6ockpe606 8 OUHAMUYHOU

u 6eicmpopacmyuweti Mockee Hecny4atiHo. Ho nro6omy
apxumeKmypHOMY 3aMbICJ1y HY>KHO 8onJiowjeHue, U mym He
o6olimuce 6e3 coepeMmeHHO20 cmMpoumesibHo20 060py0o8aHuUsA —
mako20, KaK camonoo0veMHble 2uopasiudeckue cucmemol MESA.

Kommepuecknii AnpeKkTop KoMnaHmm
MESA B Poccnn AHgpen 3axapoB

ypeukaa ¢upma MESA -
OfVH U3 MUPOBbLIX NMAEPOB
B KOHCTPYMPOBaHWN 1 MpPO-
M3BOLCTBE CaMOMOABEMHbIX
rMApPaBANYECKUX  CUCTEM
— CTana NMOHepOM AaHHOrO Hampas/ieHua B
Poccun. B Tenepsb yx«e ganekom 2004 r., korga
KomnaHua «Mwupakc» Hayana CcTpouTenb-
CTBO nepBoro Hebockpeba «Mockea-Cutm»
- GawHn «3anag» komnnekca «Degepauns»,
Bbl6op 6bin caenaH B nonb3y cuctembl MESA
HCP. Cnepyownmm 3HauMTeNbHLIMK BEXaMU
anAa komnaHum MESA cTtanu cTtpoutenbcTBo
6aweH «MockBa» u «CaHKT-lNeTepbypr» KOM-
nnekca «flopog crtonuuy. Ha faHHbIN MOMEHT C
CaMOMNOAbEMHON TMAPABINYECKON CUCTEMOM
MESA HCP BepeTca cTpouTenbCcTBO GalluHu
«MepKypuii» — NO 3aMbIC/ly apXUTEKTOPOB, ee

90 BblchM deBpanb/MmapT

BbICOTa [0OMXHa cocTaBuTb 380 M. B uem xe
ceKkpeT ycrexa TypeLKoro npovssogutens? Ha
BOMPOChHI HALLEro KOPPeCrnoHAeHTa Mbl MOMNPO-
CUN OTBETUTb KOMMEPYECKOro AvpeKTopa
komnaHum MESA B Poccun AHppes 3axapoBa.

AHppein leoprnesuny, 6biTyeT MHeHue,
YTO KauecTBeHHoe cTpouTenbHoe 060-
pyAoBaHME N OCHacTKa NMpPOW3BOAATCA
Tonbko B EBpone. YTto Bbl moxeTe cKa-
3aThb o 3Tomy nosoay?

He cnopto, MHOrMe eBponenckne npous-
BOAWTENV YAENAIOT KauyecTBy MpucTanbHOe
BHMMaHMe. HO MMeHHO KauyecTBO B COBpe-
MEHHOM MUpe — 3anor CyLecTBOBaHUA U
pa3ButnA. CTPOUTENbHBIN PbIHOK y3KoCre-
UManu3npoBaH, a B CErMEHTE CamMonogb-
€MHbIX 0Many6oUHbIX cMcTeM — Tem bonee.

MosToMy KOMMaHusA, Npou3BoAALLan Heka-
yecTBeHHOe o6opyAoBaHMe, HWKOrAa He
MoMy4nT Ha TaKOM Y3KOM pPblHKE BTOPOro
3aka3a. COOTBETCTBEHHO, TOT aKT, YTO C
camonoabeMHbiMu cnctemam MESA cTtpo-
UTCA yXe yeTBepTad BblcOTKa B «MockBa-
CuTn», CTaBUT TypeLKoe KaueCTBO Kak MUH-
MYM Ha YpOBeHb €BPOMEeNCKOro.

Mouemy xe eBponelickue npoussoauTe-
NN He MOryT NoxBacTaTb TaKUm obnnnem
3akasoB B Mockse?

Mbi 6bin11 NepBbLIMK 11 MPOAOXKaeM nMam-
poBaTb B flaHHOM cermeHTe. Moyemy? [lymato,
NPUYNH HECKONbKO. Bo-nepBblIx, TexHonoruy-
HOCTb: He BCe MPOV3BOAUTENN UMEIOT Tex-
HOJIOTMYHble YHMBEpPCasibHble CUCTEMBI, MOA-
XoAAWme Ana noboro npoekrta. Bo-BTopbIX,

OnepaTMBHOCTb: CPOKU  W3roTOBNEHUA
M MOCTAaBKM HACTOMbKO MaJsibl, YTO faxe
M3BEYHAA POCCMINCKas MOTPeOHOCTb MMETb
obopynoBaHue «BYepa» He ABNAETCA ANA HacC
nomexow. B-TpeTbux, cepBmc: Mbl HanNpaBnAaem
Wwed-MOHTa)KHUKa Ha CPOK, rAPAHTUPOBaAHHO
obecneurBaloLWmi 3anyck CUCTemMbl U nocsne-
ayouyto 6esynpeyHyio paboty. I KoHeuHo
Ke, B-UeTBepTbIX, 3TO LieHa: Npu BbiCOYanLLeM
KayecTBe, 0 KOTOPOM Mbl y>Ke rOBOPUY, LieHa
Ha Halwe obopygoBaHue Ha 20, 30, a uHoraa u

40% HWXe, YeM Yy eBPOMencKnx NponsBoaun-
Tenewn. OTO CBA3AHO C TeM, 4To B EBpone Tpa-
OVILNOHHO BbICOKMIA YPOBEHb 3apnuart, Bbille
3HEpProemMKoCTb 1 HOPMbl peHTabenbHoCcTH. A
ewle A 661 f06aBMN BONbLLIYID CXOXKECTb POC-
CUINCKOTO 1 TYpPeLKOro MeHTanuTeTa, no3so-
NAOLLYIO TErKO HAXOANTb KOMMPOMUCCbI.

HackonbKo cyuiecTByowWwmii SKoHOMuYe-
CKUI KpU3NC cKasanca Ha ¢pupme MESA
Boo6uwe n MESA B Poccun B yactHoctu?

B Poccum ctpoutenbHblin 6ym Hauana 2000-x
CMeHWnCcA CnagoM, ia 1 eBporeiickue cTpa-
Hbl He MOrYT rMoxBacTaTb GONbLINMM POCTOM
06bemMoB cTpouTenbcTsa. MNpu 3Tom rnobans-
Haa cTpykTypa ¢upmbl MESA HanomwuHaeT
cMcTemMy CooOLLAILLNXCA COCYA0B: eCnn Yobl-
BaeT B OJHOM MecTe, npubasnsaeTca B Apy-
rom. Tak, B8 2009 rogy ycnex Haluen KOMMnaHum
obecneynnn KOHTpakTbl U3 ctpaH CeBepHoM
Adpuikn, brnxHero n CpegHero Boctoka. Ho
n B Poccun pueepcnoumpoBaHHoe npous-
BOACTBO Hawei ¢upmbl MOMOrI0O npeofo-
neTb KPM3NC — HECMOTPA Ha BpPeMeHHoe
3aTuLbe B CTpouTENbCTBE He6OCKPeHOoB, Mbl
cTanu yaensaTb 6Gonblue BHUMaHWA Haunyu-
LUeMy, Ha Hall B3rNAg, «IEKapCTBY OT Kpusmnca
B CTPOMTENbCTBE» — TYHHENbHOW onanybke, B
NPOW3BOACTBE KOTOPOW Mbl Ha CErOAHALIHWIA
[eHb ABNAEMCA MUPOBbIM NNAEPOM.

TekctT OMUTPUIM NOMNOB, béoTo KomnaHum MESA

Xotenocb 6bl y3HaTb nonogpo6Hee: UTo
3TO Takoe - TyHHenbHas onany6ka? U
noyemy Bbl HasblBaeTe ee «J1eKapCTBOM
OT KpM3uca B CTpouTeNnbCcTBe»?
TyHHenbHaa onanybka — 3To onany6ou-
HaA cucTeMa ANA CTPOUTENbCTBA »KUSbIX
3aaHun, odpncos, roctrHuy. OHa npeacTas-
nsaet coboli B HEKOTOPOM pofe «CTPoUTesb-
HbIl KOHBeNep»: MNAHOBbI TeMN CTPOu-
TenbCTBa — 3TO oAuH 3Tax (Ao 500 KB. M)
3a ABa AHA. VimeHHo 6Gnaropgapa BbICOKO-

My TeMMy, a TakXe KayecTBy rnosiyyaemon
6eTOHHOI NOBEPXHOCTM, COMOCTaBUMOMY
C KayeCTBOM MaHenu, M3rotoBieHHOWN B
3aBOACKMUX YCNIOBUAX, MPU KOTOPOM He
HYXKHO LWWTYKaTypuUTb CTeHbl, peHTabenb-
HOCTb CTPOUTENbCTBA CYWECTBEHHO BO3-
pacTaeT. 3a HECKONbKO MecCALEeB MOMXHO
NoCTPOUTb Lenblii MAUKPOPaoH Heaopo-
roro »XWnbA C MOHONUTHbIM KauyecTBOM W
COBpPEMEHHOWN NnaHupoBKOW. A 4yTo elle
HY>XHO B Kpu3uc?

CrponTenbcTBo 6aluHm «MepKypuin»
BbicoTon 380 M BefeTCA C NPUMEHEHEM
CaMOMoAbEMHON rMapaBANYECKON
cuctembl MESA HCP

A B uem TeXHONoOrnyeckoe oTnnuymne TyH-
HenbHOI onany6Ku ot 06bIuHON?

TyHHenbHas onanybka — 3To ABa NONyTyH-
Hess, B COeMHEHHOM B/ HanomuHatowye
6ykBy «[». MNocTaBneHHble Apyr psaoMm C
apyrom — MMMAOM - TyHHenn obecneuvBa-
10T OAHOBPEMEHHYIO 3aNMBKY CTEH U nepe-
KPbITUN. 9TO OCHOBHOE U MPUHUUNUANbHOe
oTAMUMe OT 0BbIYHBIX OManyboUHbIX CUCTEM,
KOrga CTeHbl U MepekpbiTUA 3anuBatT-
cA paspgenbHo. CneayeT YNOMAHYTb TaKXe
O TOM, UYTO 3[aHUsA, MOCTPOEHHblE C TYH-
HeflbHOW onanybKon, ABNATCA Ha cerof-
HAWHWA OeHb CaMbIMW CENCMOCTONKMMU
— Beflb YeM MeHblle XOJIOAHbIX LBOB, TeM
ycToiunBee KOHCTpyKuuA. HekoTopble poc-
CUNCKME PEervoHbl yKe UCMOoNb3YIoT TaKyto
onanybky, Hanpumep KpacHopapckun
Kpali, KemepoBckaa ob6bnactb, Mocksa.
3amHTepecoBanncb nofobHoON cuctemon
n Ha CaxanuHe, roe HeCcKoNbKO neT Hasaj
6bI10 paspywnTenbHoe 3emneTpaceHme. Ho
caMoe VHTepecHoe, YTO TyHHenbHasA ona-
ny6Ka 4acTo UCMonb3yeTcA He TOMbKO Mpu
BO3BEAEHUN BbICOTHbIX 3[aHWU, HO U AnA
NMOTOYHOrO CTPOUTENIbCTBA TayHXaycoB. Tak
YTO KOMY KPU3KC, @ KOMY NPOCTOp AnA Aes-
TenbHocTU. MaBHoe, YTO6LI CTPOUTENU, NPO-
eKTVPOBLUMKM M3YyYyanu HOBble TEXHONOIMK
1 He 60ANNCH UX BHEAPATD.
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CTPOMUTEJIbHAA

CUCTEMA «TATINMPOO®»

HOBbIE CEPUU - HOBbIE BOSMOXHOCTU

B yucne npuopumemHeoix HanpaesieHul desmenbHocmu komnaHuu «TATIIPO®» — pazpabomka

U 8HeOpeHuUe HOBbIX KOHCMPYKMUBHbIX peweHuli, ob6ecneqyusarowjux KOHKypeHmocnocobHocme
Ha pblHKe coO8peMeHHbIX C6emonpo3payHbIX 02pa)ko0aroujux KOHcmpykyuu. C osyms
pa3pabomaHHbIMU UHHOBAYUOHHbIMU CUCMeMaMu 8bl MOXKeme NO3HAKOMUMbCA 8 3moli cmamee,
0 Opy2ux KOHCMPYKMUBHbIX peweHUAX Mbl paccka)<em 6 ciedyrouux ny6nukayusx.

CUACTEMA COJIHUE3ALLUTHbIX
JIAMENEN TATNPO® TM-50400

30aHUsA C UeNbHOCTEKNAHHBIMU dacagamu
— HOBBbI War B COBPEMEHHOW apXUTEKType.
OfHaKo Hapagy C NX OYeBMAHBIMK NpPenmy-
LLleCTBaMu, TAKMMM KaK MPEeBOCXOAHbI MAHO-
paMHbIf BUJ 13 MOMELLEHUIN, COBPEMEHHbIN
BHELWHU OBNVK 3[4aHNA, BO3HMKAeT 1 paj
Heyno6CTB, CBA3AHHbIX CO 3HAUYMTENIbHbIM
neperpeBoM NMOMELLEHWNA B NETHUIN NEPUOL,
1 BO3HVKHOBEHMEM GNIMKOB.

Han6onee npocTbiM 1 3pHEKTUBHBIM peLLeHV-
€M 3TUX NPoBNIeM ABNAETCA YCTAaHOBKA BHELLHEN
CUCTEMbI COMHLIE3ALLWTDI, MO3BOJIAIOWEN CHU-
3UTb BIUSHME COSIHEYHOTO M3JTyYeHUs NETOM
N COXPaHUTb ero JOCTyn B 3VMHee Bpems. Bce
3TO [aeT BO3MOXHOCTb Haubonee 3KOHOMHO
UCMOJb30BaThb JMIEKTPO3HEPTMIO HA KOHAMLIMO-
HMpoBaHKe 1 oborpes. Kpome Toro, bnaropa-
pA PerynMpoBKe WHTEHCVBHOCTU CONIHEUYHOTO
CBeTa MOXHO MPefoTBPaTUTb BO3HUKHOBEHVE
6/KOB 1 TeM CaMblM JOCTUYb 6onee komdopT-
HbIX YCIIOBUI A71st paboTbl U XKU3HW Jilofen.
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KomnaHusa «TATMIPO®» npepnaraet Hagex-
HYI0 11 MaKcMMasbHO 3bbeKTUBHYI0 cncTemy
conHuesawnTHbix namenen TM-50400, ob6e-
CneunBaloLLylo pelleHre yKa3aHHbIX 3agay
B KOMMMeKce.

CepuAa  conHue3awWUTHbIX  Namenen
TM-50400 cocToMT M3 3KCTPYAUPOBAHHbIX

SANVNTUYECKUX anioMUHNEBBIX Npodunen,
ABNAETCA NIerkol, JONITOBEYHOW U MHOrO-
¢dyHKUMOHanbHoW. OHa MOXeT ObITb yCTa-
HOBJIEHA C HEMOABWKHBIMU 1 MOABUXKHBIMU
naMenAMU, rOPU30OHTaNbHO U BEPTUKaNbHO.
Bonbwoi Bbibop npodunen m cxem ycra-
HOBKM CONMHLE3aLNTHbIX namenen TI-50400
no3BosiAeT peLaTh pasfnyHble TEXHUYeCKme
1 An3ariHepcKue 3agaym.

CncteMy  COMHUE3aWUTHbIX Namenen
TM-50400 MOXHO ycTaHaBAMBaTb Ha CBETO-
npo3payHble cuctembl TM-50300, TMCK-60,
TMNCK-60500, OK-40B, 3K-640, DK-69B n B
MecTax nepekpbiTvA. BosamoxHasa LBeToBas
raMma noKpbITu — no Katanory RAL wnmn
aHoAMpOBaHHasA 06paboTKa.

3K-640 - KOMMJIEKCHOE OCTEKJIEHUE
BAJIKOHOB U JIOOKUIA

Pa3BuBas KOMNIEKCHBIN NOAXOA K peLue-
HUIO OCTeKneHUa 6anKoHOB W JOAXWNA,
KomnaHus «TATMPO®» pa3spaboTana HOBYiO
cepuio, ABMAILWYIOCA JIOTMYECKM NPO-

JoMKeHnem cepumn orpaxgeHun 3SK-640,
KOTOpas MO3BOMNAET peann3oBaTb MPOEKThI,
OoTBevalolne COBPEMEHHbIM TeHAEeHUUAM
pa3BUTUA apXUTEKTYpbI.

MoTpebHOCTb B 3TON CEPMU BO3HMKMA C
M3MEHEHMEM apXUTEKTYpHOro obnuka
XKUMbIX 34aHWNA, KOrAa Aake B HeOOMbLIMX
ropopgax crapaioTca usbexatb Henpospau-
HOro napaneTa Ha 6ankoHax. Mpodunu nex-
TOYHOrO ocTekneHus cepumn 3K-640 6Gbin
pa3paboTaHbl Kak C BO3MOXHOCTbIO yCTa-
HOBKW «B MpPOem», TaK W ANA BbIMNOSHEHNA
HaBeCHbIX BUTpaken. LlImpokaa HomeHKnNa-
Typa CTOeK MO3BONAET BbINOAHATL pPa3nny-
Hble NOBOPOTbI dacafa Kak C Hapy>KHbIMU,
TaK 1 C BHYTPEHHVMM YrIamu.

B coctaB HomeHknatypbl cepun K-640
BXOAST LIeCTb OCHOBHbIX (6e3 Tepmopas-
pbiBa) 1 cEMb BCMOMOraTenbHbIX Npodunen,
npeAHa3HayeHHbIX AR YyCUIeHNA OCHOBHbIX,
OopraHM3aunMyM MOHTa)KHbIX Y3N10B, UHTErpa-
LU NONyNnAPHbIX CErOAHA Pas3ABMMXHBIX U
pacnaLHbIX CTBOPOK B KOHCTPYKLMIO CMIOLL-
HOrO OCTEKJIeHVs GANKOHOB W NOMXUIA MO
BCEW BbICOTE MHOFO3TaXXHOrO 3aHuA.

Kpome ocTekneHusa 6ankoHoB cepus
JK-640, cooTBeTCTBYyIOWAa MeXAyHapoa-
Homy cTaHpapTy PROVEDAL, moxeT ObITb
MCMNONb30BaHa ANA U3roTOBNEHNA BHYTPEH-
HUX MeperopoaokK 1 aBeper C HU3KNUM YpPOB-
HEM NPOXOAMMOCTH.

Mo cnocoby KpenneHnsi K OCHOBHbIM KOH-
CTPYKTUBHBIM 3/1IeMEHTaM 3aHnA Cepua OTHO-

MaTtepuanb npepoctaBneHb 3A0 «Tatnpod»

Munown pom, Omck

3A0 «Tatnpod» — BeayLUN poCccUncKkni
pa3paboTunk 1 NnponsBoAnTeNb NPOAYKLUN

13 aNlOMUHNA METOAOM SKCTPY3UU.
BbicokoapPpeKTMBHOE NPON3BOACTBO KOMMNAHUN
060pyAOBaHO CaMbIM/ COBPEMEHHbIMM
aBTOMaTU3MPOBaHHbIMU MPECCOBbIMU KOMMAEKcamu,
o6Lelt NPon3BoANTENBHOCTbIO 5000 TOHH
anoMnHeBoro npoduna B mecau. MoKkpacouHble
NUHKMK obecneunBaloT CyMMapHyto niolaab
BbICOKOKa4eCTBEHHOIO MOKPbITUA

160 Tbic. KB. M npodpuna B mecal. CoBpemeHHas
NINHUA aHOAUPOBAHNA NMeeT NMPON3BOANTENIbHOCTb
00 300 TOHH npo¢una B MecAL. Bbicokoe KauecTBo
1 rapaHTUpOBaHHaA CTONKOCTb eKOPaTUBHOIO
NOKPbITUA 06eCcneynBaTCA CEMUCTYNEHYaTON
NoAroToBKON NOBEPXHOCTU NPodunA. YnakoBoUHble
aBTOMaTbl 3aBepLIAOT NOJIHbIV LMK BbIMyCKa
KauyeCcTBEHHOro antoMUHNeBOro Nnpodunsa.

[InAa npon3BoACTBa anioMMHMEBbIX Npoduneit
MCNOSb3YIOTCA NePBUYHOE BbICOKOKaueCTBEHHOE Cbipbe,
cooTBeTcTBYIOLiee TpeboBaHuAM TOCT 4784-97 n
mMexayHapofHbim ctaHaaptam DIN 573-3, kauectBeHHan
Kpacka Ana noiMMepHO-NOPOLLKOBON NOKPacKK,
obecneurBaroLLan rapaHTUNHY CTONKOCTb MOKPBITUA
BO BHeLLHel cpefie He MeHee 10 neT.

CoBpeMEHHbIN MeHeA>KMEHT, KBannduLMpoBaHHbIA
nepcoHan, cepTuPprLMpoBaHHasa 1 yCrnewHo
dYHKLMOHMpYIOLWana cucTemMa KayecTBa Ha OCHoBe
TpeboBaHWI MeXayHapoaHbIx cTaHgapTos ICO
cepun 9000 - Bce 310 cocTaBnsAiowme Gopmybl
ycnexa komnanuu «TATTIPO®» ceropHs.

Jlamenn

Kunon komnnekc
«lapaHT»,
CraBpononb

CUTCA K HaBeCHOW cncTeme. ECTb BO3MOXHOCTb
paanycHOro ocTeKkneHus,
peLueHbl YrnoBble MOBOPOTbI CEKLMIA.

Yno6cTBO MOHTaxa cepun DK-640 3aknio-
YyaeTcAa B TOM, UTO OCTEKJIeHNe NPoBOAUTCA
W3HYTPU CTPOSALLEroca 3aaHna (He TpebytoT-
CA cTpouTenbHbIe neca).

Co 8ceMu HOBUHKAMU npu2iawiaem o3Ha-
KomMumbcsa Ha ebicmaske «MOCBUJ14-2010»,
ebicmaeoyHbIli Komniekc «Kpokyc Jkcno»,
naeunvoH 3, 3as1 N2 14, cmeHo M 427.

Ho6po noxanosams k nudepam!

KOHCTPYKTUBHO

3A0 «TATAPO®»
r. HabepexHbie YenHbl,
np. Mycb1 I>xanunsa, 78

(8552) 77-82-04, 77-82-05, 77-84-01
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MaTtepuanb npepctaBneHbl KomnaHumen RMJM Architects

B A6y-fJabu eedemcs cmpoumesibcmeo 6awHu no npoekmy Mex0yHapooHo20 610po
RMJM Architects, komopasa npemeHnOyem Ha 36aHuUe camoli nadaruwel 8 Mmupe.
3acmpoliwuk Adnec u RMJM y»xe nodanu coemecmHyio 3aA6Ky pykoeoocmey «KHuau
pekopooe l'uHHecca», Ymo6bl oghuyuanbHO 3apeaucmpupoeams Smom pexkopo. KpeH
cocmasum 18 epadycoe, Ymo 6osiee yem 84emeaepo npesocxooum omkKJ/iIOHeHuUe
om eepmukanu 3HameHumol lMusaHckou 6awHu (3,97 2padyca).
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TPOUTENIbCTBO 3TOFO YHMKANbHOTO
HebocKkpeba BefeTcs TOYHO Mo rpa-
dUKy, ycTaHOBNEHHOMY 3aCTPONLLU-
koM Abu Dhabi National Exhibitions
Company (Adnec), HeB3mpas Ha Bce

BO3HWMKalowume cnoxHoctu. CoopyxeHue obbeanHe-

HO OOLWMpPHBIM HaBecoM co 3gaHmem Grandstand, ¢

KOTOPOro PYyKOBOACTBO CTpPaHbl MPUHUMAET BOEH-

Hble napagsbl.

MoHTax BHewHen ob6onouku b6awHu Capital Gate,
ABNAOWENCA YacTbio Komniekca Adnec, 3aBepLumnm
B CaMOM KOHLe MpoOLIoro roga. 35-ataxHoe 3pa-
Hue BblcOTON 160 M CTano rnMaBHOW apXUTEKTYPHON
JoMuHaHTON panoHa Capital Centre B AbGy-[abw,
CTPOUTENbCTBO KOTOPOTro OoueHMBaeTcsa B 2,18 mnpg

Bblcn“!hlﬁ deBpanb/MmapT

ponn. [lo 10-ro s3Taxka 3gaHvMe NOAHMMAETCA CTPOro
BepTuKanbHo. C 10-ro n go 27-ro 3Taxa nepekpbi-
TWA HaBMcalT OfHO Hapg Apyrum, ¢ 800 mm nocTte-
neHHo goxoga o 1400 mm, a 3aTeM HaBecC TaK e
nocnegoBartenbHO cokpawaetca go 300 mm. lMpn
3TOM UeHTpanbHOe AQPO OPWEHTUPOBAHO CTPOro
BePTUKaNbHO. «3faHne 3aKpyynBaeTca No mepe yBe-
NINYEHMA BbICOTbl, OTYEro BUAbl Ha HEro C pasHblX
TOYeK He MOBTOPANTCA, — 3ameyaeT 3amecTuTesb
anpektopa RMJM ToHn Apunbong. — Ytobbl foctrnub
Takoro 3dpdeKTa, anemeHTbl pacagHOM CUCTEMDbI Kax-
[Oro 3Taxa NpuLLIoch AenaTb Ha 3aKkas. Bnepsble Ha
bnvkHem BocToke B KauecTBe BHELWHEro 3K30CKe-
neta MUCNosb30BanucCb AUaroHasbHO-ceTYaTble KOH-
CTPYKUUN M3 apMaTypHOWN CTanu, 4YTo 3HauYNTeNIbHO
obnerunno BbinonHeHue 3agaun». Hecywas obonouka
3[aHVA BbICTPanBaeTCA U3 CBapHbIX KpeCcToobpasHbIX
CTasIbHbIX MOAYNel BbICOTON B OANH 3TaX. [1nA yMeHb-
LWeHNA pa3MepoB COEeAMHUTENbHbIX Y3/10B CBapkKa
NPMMEHAETCA 3HAYMTESIbHO valle, Yem, K npumepy,
B eBpoOnenckmx npoektax. fopnsoHTanbHble Gankm
Ha KOHCTPYKLMAX nepumeTpa ckpenneHbl 6ontamm
¢ depmamu wupuHon 80 cm. HeopguHakoBaa reo-
MeTpuA 3NeMEeHTOB [MaroHasbHO-CeTYaTbIX KOH-
CTPyKUMiA obycnoBuna UCNONb30BaHWE B KaXAOM
n3 csiyyaeB ocoboro MOHTaXHoro npucnocobne-
HuA. OCHOBHaA KocaA peleTka coctouT m3 2124
KOHCTPYKTMBHbIX 3nemMeHTOB o6wumm Becom 7000
TOHH. OHM 06pa3ytoT 728 oTaeNbHbIX POMOOBUAHBIX
npoemoB. A BEC METaNNIOKOHCTPYKLMI BCel HaliHm
coctaBnaeT 6onee 20 000 TOHH. OTO MOUTU PEKOpPA
anAa cTpad [llepcupckoro 3anmBa, rge NpPoOYHOCTb
3[aHUN obecneuymBaeTca, Kak npasuio, xenesobe-
TOHHBIMW KOHCTPYKLMAMM. BHelwHAA Kocaa pelueTka
CTOMT Ha 06wurpHoM dpyHAameHTe 13 490 cBair, 3aby-
peHHbIX Ha rnybrHy 30 M, KOTOPbI MPUHMMAET Ha
ceba rpaBUTALNOHHbIE, BETPOBbIE U CeNCMUYECKMe
Harpysku.

MoHTaX KOHCTPYKUWii 6awHW KpaliHe CHoXeH
13-3a YHUKaNbHOrO HaK/IOHa 1 BeJeTCA NpakTuyeckn
Ha nNpefefie COBPEMEHHbIX TEXHNYECKNX BO3MOXKHO-
CTel, cnepoBaTeNibHO, peanv3auus NnpoeKkTa Tpebyet
6e3ynpeyHoro Kayectsa paboTbl BCEX YYACTHUKOB.
ToHn Apumbonp npusHaet: «Capital Gate - opuH
M3 CNOXHENWUNX B TEXHUYECKOM MiaHe MpPOeKTOoB,
HaxoAAWMXCA cenyac B CTagun CTPOUTENbCTBA. ITO
no-HacToALleMy He3aypAAHaA KOHCTPYKLMA, BbINOS-
HUTb KOTOPYIO (B YaCTHOCTUW, NPeABapUTENbHO N30-
FHYTbIA KapKac) paHblue gaxe u He meytanu. Kpome
TOro, 370 nepeoe 3aaHue B A6y-[labu, roe ucnonb-
30BaNnNCb [JMaroHanbHO-ceTYaTble KOHCTPYKLUMU.
PelieHune BO3HMKAIOLWMX TEXHUYECKMX Npobnem obe-
cneymBaeTcs TONbKO Gnarogapsa paboTe B KOMaHpe.
Takoi noAxod Mbl NPUMEHSAEM Mpu pa3paboTke Bcex
Hawmx npoekToB. OH 3akKnoyaeTca B TOM, YTO BCe
OCHOBHblE MOAPAAUMKU, MpPUBJIEYEHHbIe K paboTe,
pacnonaratTcs B OAHOM MecTe, YToObl UCKNIUNTD
npoTnBopeums, BbipaboTaTb eAnHbIN 06pa3 MbiC/N B
KOMaHfe, NpUNTK K OCO3HaHMIO e4VHOW uenn — pea-
nn3auny NpoeKTan.
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beToHHOe sfpo 6awHKW, cocTaBAsiollee OAHO
Luenoe ¢ MacCUBHbIM Kene3o6eToHHbIM PyHAaMeH-
TOM, NpeacTaBaseT coboi anannc ¢ 6onbWNM Konu-
YecTBOM LWAXT. TakMm 06pa3om, ropu3oHTasIbHble
HarpysKu, Bbi3biBaeMble 60NbWMM KPEeHOM, pacnpe-
feneHbl paBHOMEPHO, YTO NpefoXpaHAeT 3haHue oT
BETPOBbIX U CENCMUYECKNX BO3AENCTBUN.

Ona ¢dopmmpoBaHmMA agpa reHepanbHbI NogpPsa-
uynk Al Habtoor Engineering Enterprises ncnonb3so-
Bajl NoAbeMHO-NepecTaBHylo cucTeMy onanybku
komnaHun Doka. B o6uwein cnoxHoctn 78 mopynen
mMouHou cuctembl SKE 50 u onany6kn Top 50 gna
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yyacTkoB nnowagbio 6onee 1300 KB. M chayxaT
ANA ycTpolicTBa 6ETOHHOrO OCHOBaHWA Ha MecTe.
MockonbKy CTEHKM WaxT uayT noj HakNOHOM K
NPONCXOAMNT Ype3MepHoe cxaTune 6eToHa, onany6-
ka Top 50 ycuneHa OOMOAHUTENbHBIMU CTaflbHbIMM
pacnopkamu.

Ko Bcemy npouemy yrnosble yyaCTKW 3N1€MeHTOB
cnctembl Top 50 ocHaleHbl 0cO6bIMY CTanbHbIMU
pacnopkamu, a BHYTPEeHHAA MOBEPXHOCTb onany6-
KN AnA 6onblueil MPOYHOCTM CAenaHa W3 CTanu.
Takoe ycoBepLIeHCTBOBaHMEe - pe3ynbTaT OMbiTa,
npunobpeteHHoro komnaHuen Doka Ha cTpouTenb-
ctBe Burj Khalifa (Burj Dubai). ABTomaTuyeckune
nepectaBHble onany6ku SKE 50 no mepe ¢opmumpo-
BaHWA AApa NepemeLlaloTca BBepPX C MOMOLLbIO cne-
LumanbHO pa3paboTaHHbIX NMOABECHbIX 6GalimaKkoB.
[na noBblleHNA 3anaca NPOYHOCTU COEAUHUTENb-
HbIX CKOO 1 pabounx naowapgok Npu coxpaHeHum
HafleXXHOW aHKEPOBKU KOHCTPYKLWIA 6bina yBennye-
Ha TOJNILMHA CTAXKEK.

MakcmmanbHas 6e30MacHOCTb Ha BCex 3Tanax
YCTPOWCTBA Kene306eTOHHbIX KOHCTPYKUuin obe-
CreynBaeTCca XeCTKUM KpensieHnem nepecTaBHbIX
CTPOMUTENbHBIX JIECOB HENocpencTBEHHO B 6GETOH,
a TakXe nepemelyeHVem pabounx MIOWALOK MO
HanpaBnAwowum. Onanybka ANnA BHYTPEHHUX CTeH
LIAXT N3rOTOBJIEHA U3 MACCUBHbIX PaMHbIX KOHCTPYK-
LU, KOTOpble COeAUHeHbl NepecTaBHbIMU CKOGamMun
Takum o6pa3om, yTobbl NpUcnocobieHre MOXHO
6bIs10 NOAHVMMATbL BMECTE C JlecaMMm.

Bbnarogapa ncnonb3oBaHMIO 3TOW BbICOKOMPOU3-
BOAUTENbHOWN cuctembl KomnaHun Al Habtoor ypa-
BasloCb HajcTpamBaTb MO CEKUMM B Hepenw - oT
apMUpPOBaHWA OO 3anuBKU. YCTPOMCTBO Bcex 42
CEeKUUI paxe He NoTpebOBasio 3amMeHbl BHYTPEH-
Hell NoBepXHOCTU onanybku. C MOMOLLbI0 MOLHOM
rMApaBIMyecKon YCTAaHOBKU MOXHO Oblflo OfHO-
BpeMeHHO nogHumaTb Ao 30 nepecTaBHbIX CKOO.
Pabouue nnatpopmbl CUCTEMbI aBTOMATUYECKOM
noAbeMHO-MepPecTaBHON onanybku Obin NocTaB-
NeHbl Ha CTpoWnnowaaky B COOpaHHOM Buae ”
nprBeAeHbl B rOTOBHOCTb NOJ PYKOBOACTBOM OMbIT-
HOro VMHXeHepa-Hanaguuka. «K Hawemy rny6okomy
yooBNeTBOpeHuio Komnauua Doka B nonHow mepe
BbIMOJTHUIIA XXeCTKMe TpeboBaHMsA MO NPOU3BOACTBY
MOHOJIUTHBIX PaboT. B yacTHOCTU, 3TO KacaeTcsa nog-
pPO6GHOro MnaaHMpPOBaHMA U BCECTOPOHHEro COMpo-
BOXAEHUsA Bcex paboT no popmMupoBaHUIO Kap-
Kaca 3[aHuA, a Takxe obecrneyeHna Haanexallen
6€30MacHOCTM MpW 3KCMIyaTauumu aBTOMaTNYeCKOM
CMCTEMbI MepecTaBHOl onanybKu», — nogyepkusa-
eT Moxammep 3akapus, BPEMEHHO MCMONHAOLWMWIA
0653aHHOCTY PYKOBOAMTENS MPOEKTa KOMMaHWUu-
3acTporwunka Adnec.

ATpuym  06pa3yloT  CTalbHble Tpyb6uaTble
OVaroHanbHO-CceTyaTble KOHCTPYKLUWW CeUYeHUuem
oKoJl0 nonymeTpa. [1ns ero ycTponcTea, no 3ambicny
Adnec n apxutektopos RMJM, yctaHoBunm 60nb-
loe KONMYeCcTBO PACKOCOB. JTO MO3BOMUIO CO3-
[aTb BbICTynatoulee NpoCTPaHCTBO, rae pa3MecTATca

YallHaA rocTMHAs W NyaBaTeNibHbIA GacceH. A Ha
Kpbilwe 6GalHW YyCTPOAT BepTONETHYI0 Nnowanky —
nocnefHUi WTPUX B 06N1MKe 3TOro BENINYECTBEHHOTO
34aHuA.

B npoekTe Capital Gate HeT mecTa nocpeACTBEHHO-
ctn. Hn ogHo nomelyeHne Hebockpeba He NOXOXKe Ha
Apyroe, HeT ByX OAUHAKOBbIX MaHesiel ocTeKneHus,
N BCE OHW YCTAHOBJEHbl MOA PasHbiMK yrnamu. Tak
1 6b110 3ayMaHo, YTobbI N36eXaTb YHbINON cMMe-
TpuK, KOTOpaa NOPON JeNCTBYeT yrHeTaloLle.

MNprmeHeHne pBoHOro ¢acagHoro ocTekeHun
nosgosnseT fobutbca ropasfo 6onbluein SHeprosdp-
beKTMBHOCTW. [PaMOTHO pPacMoNOXeHHble BO3AY-
x03abopHuKN 6yayT obecneurBaTb NPUTOK aTMOC-
depHoro Bosgyxa B MONOCTb MexAy obosioukamu.
Bo3pgywHble maccbl 6yayT nepemeliatbcA BOKPYr
3[aHuNA, NOCTeNeHHO MOAHVMMAACb A0 YPOBHA, rAe
YCTaHOBAEHbI BbITAXHble oTAYWMHbI. O6pa3oBaHHanA
TaknuM 06pa3om BO3AyLWHaa nofylka mexay BHY-
TPEeHHeNn W BHeWHen cpefon Mo3BONAUT [OCTUYDL
NOCTOAHCTBA TemrmepaTypbl AMaroHasbHO-CeTYaTbIX
KOHCTPYKLUA.

Ha dacap Capital Gate yctaHoBneHbl 12 500 yHu-
KanbHbIX CTEKNAHHbIX NaHenen. KaxAabin anemeHT
OCTEKJ/IEHMA He TONbKO umeeT 0cobyto KoHduUrypa-
LMo, HO 1 PAcnoNoXKeH Nof onpefesieHHbIM YrioM
M3-3a HakKNoHa 3JaHWA U ero U3orHytTon Gopmbl.
KpynHble pom60oBMAHble MOAYNM CO CTanbHOMN
pamon gna 700 cteknonaketoB Obiiv M3rotosne-
Hbl B CLUA, a BbICOKOTOYHAA pe3Ka cTekna Ana
HWX BblMOMIHEHA B ABCTPUW, U TONbKO NOCNe 3TOro
cobpaHHble KOHCTPYKUMK 6binn focTaBneHsl B OA3.
QacafHble 31eMeHTbl He XPaHWIUCb Henocpen-
CTBEHHO Ha CTpOMNOLWajKe, a 3aBO3UINCb CO CKNa-
[a Ha 6onblunx 6€360pTOBbIX NaHeNeBo3ax No Mepe
HEeob6X0AMMOCTU. 3AeCb NHXKEHEPbI-CTPOUTENN NpPK
YCTaHOBKE OCYLECTBAANN TWATENbHYIO MOAFOHKY
BCEX 3N1EMEHTOB.

O6onouka 6GalwHW, BbINOMHEHHAA U3 HU3KOIMUC-
cmoHHoro ctekna (Cardinal 240), otTninyaeTca BbiCO-
KO 3HeprosdpHeKTUBHOCTLIO, TaK Kak ABYXCNONHOe
cepebpsHOe HanbifieHne He MPensaTCTBYeT MPOHUK-
HOBEHMIO COJTHEYHbIX NyYel, a NUlb CHUXaeT Ux
OCNennTeNbHOCTb. «3TO MEPBbIN Ciyyan NpuUMeHe-
HUst Taknx cTekon B OAD. bbina paspaboTaHa oco-
6aA cucTemMa NPWKUMHBIX NAACTUH As CTasibHOTO
obpameHus, obecneunBaloWmNX HagexHoe Kpernse-
HUe K HecylleMy KapKacy U BOAOHENpPOHNLAEMOCTb
¢dacaga, uto No3BONAET UCMOMb30BaTb 6oJsiee TOHKUe
CTEKIonaKkeTbl U CHM3UTb BeC pacafHblX KOHCTPYK-
unia, — rosoput ToHn Apumbong. — HaknoH v usru6
34aHNA CUNIbHO YCNIOXHUAW MpPOLEeCcC OCTeKNeHus,
Beflb AONYCKM ObIIN MUHUMASIBHBIMU, U Mbl OBOJIb-
Hbl TEM, YTO BCErO 3a ecATb MecALeB YAanoch cnpa-
BUTbCA C 3TON 3ajayen. HecKonbKo CTeKNonakeToB
He CTanu CTaBUTb CreuuanbHo, 4yTobbl ybeanTbes,
YTO napameTpbl €CTeCTBEHHOW BEHTUNALMK COOT-
BETCTBYIOT PacyeTHbIM elle A0 YCTaHOBKM CUCTEMbI
KOHAMLUVOHMPOBAHKA BO3AYXa».

[lekopaTuBHbIA HaBeC, YaCTUYHO YKPbIBaKOLWNN

3[aHne C I0KHOW CTOPOHbI N COeAMHALWUA ero
¢ Grandstand, BbimonHsAeT TakXe ¢yHKUMIO 3aTe-
HeHnA. OH CNOBHO MpuobHMMaeT 3faHue, 3awu-
Wana MoMeLleHNA OT MPAMbIX COMHEYHbIX Nyyeil.
MNepdopupoBaHHOe MeTananuyeckoe MONOTHO He
3aropaxwuBaeT BUAbl U3 OKOH, OTpakad Mpu 3TOM
BpefdHoe n3nyyeHre. OTa COBEpPLUEHHO He3aBUCMMan
cuctema 6asnpyeTca Ha pame 13 ABYTaBPOBbIX NPO-
bunen KOHCTPYKLNOHHOW CTanu, NPpUKpenneHHon K
OCHOBHOMY KapKacy.

O6wan nnowagb opucos Capital Gate Ha 3Taxkax
c 1-ro no 17-in coctaBndAet 20 000 kB. M. Bbiwe pac-
nonoxmtca nepeaa B Aby-[Jabu roctuHuua Hyatt at
Capital Centre — NATM3BE340YHbIV OTENb C HOMEPaMM
ans VIP-nepcoH. Becero B roctuHuue 6yget 189 Home-
poOB, Heckonbko Kade M pecTopaHOB, CMa-CanoH 1
03[0POBUTENbHbIN LIeHTP. Bxod B rocTuHMLY — Yepes
dolie Ha 18-m 3Taxe. bnarogapa ocobeHHOCTAM
YCTPONCTBA 34aHUA HU OAWH HOMep oTens He byaeT
NOBTOPATbLCA HU MO MAAHWPOBKE, HW MO OpUEHTa-
ummn. Mx nnowapb BapbupyeTca oT 92 Ao 230 KB. M.
M3blCKaHHbI COBPEMEHHbIV AN3allH UHTEPbEPOB C
npeobnagaHvnem TeMHOro JepeBa WM MCMONb30OBa-
HMEeM APYrmx ecTeCTBEHHbIX MaTepuanoB Co3facT
HenoBTOpPMMYI0 aTMocdepy.
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CUCTEMbI NOBbILEHUA
CENCMOCTOMKOCTW
COOPYKEHUM

Cmamucmuka 3emsiempsceHuli 3a nocsieOHUe decamusiemus ceudemesibcmayem

0 MoM, Ymo celicMuYyecKkas AakmueHoOCmMo Ha niaHeme ycunueaemcs. CunoHeuuwee
3emsempsaceHue 8 mae 2008 200a Ha meppumopuu Kumas, conpoeoxoasweecs
02pPOMHbIM KOJIU4eCme80oM N0BMOPHbIX MOJIYKOB, 8bI1384J10 NPAKMUYECKU NOJIHOe
paspyuweHue 30aHull U coopy»keHuli u maccosyio 2ubesno nroodeti. [losmomy acekeamHolu
peakyuel Ha ycuseHue ceicMu4yecKol aKkmueHOCmMu cma’sio noebiwieHue mpeboeaHut
K NpOYHOCMHbIM XapaKmepucmuKam celicMocmolUKux 30aHuli U COOpYyX<eHul.

POEKTMPOBaHMe CENCMOCTONKIMX COO-
PY>KEHUIA — QOCTAaTOYHO CIIOXKHasA 3aa-
Y3, TaK KaK ceicMUYecKne Harpysku
ABNATCA HE TOMbKO BHELUHVMU, HO U
reHeprpyloTCcA CaMON KOHCTPYyKLMen
B npoLecce ee KonebaHui1. 3Ta 0CO6EHHOCTb cecmmnye-
CKVX BO3[EeNCTBII 06YCNOBNMBaEeT ABa Nyt obecneye-
HMA CEMCMOCTOMKOCTU: TPAAULIMOHHbIN, HanpaBieHHbIN
Ha BOCNPUATUE AENCTBYIOLNX CENCMUYECKMX HArpy30K
3a CYET YCUNEeHWsi KOHCTPYKUMIA, U CrieluarnbHblii, obe-
CMeurBaloWNN CHUXKEHNE CENCMUYECKUX BO3AENCTBUI
nyTem LeneHanpaBneHHOro M3MeHEHUA JUHAMMNYECKON
pacyeTHO Cxembl COOPY>KEeHMA.

Mpy NPOEKTMPOBaHUM BbICOTHOTO 34aHUs GonbLUyO
pOorb NrpaeT BCECTOPOHHMI aHanm3. OCOBEHHO BaXKHO,
HEeCMOTpPA Ha TEHAEHLMIO K Y3KOI cneuvanmnsaumnm Bcex
KOHCTPYKTOPCKUX U CTPOUTENbHBIX MPOLECCoB, pa3pabo-
TaTb 06LLYt0 GOPMYIy BbICOKOTO KaueCTBa KOHCTPYKLMU
ncxoda 13 KOMMEKCHbIX Nnokasatenen. CoBpemeHHble
KOHCTPYKTOPbI AOMKHbI MOHMMAaTb, HAaCKONIbKO BaXKHO
NPOABUraTbCA Brepes HeyKIOHHO 1 NoCnefoBaTesbHO.
Mpy 3ToM 60sbLLIOE 3HAUEHME UMEIT MOTHOMACLITab-
Hble KOHTPOJIbHbIE ONbITbl. KOHCTPYKTMBHasA dunocodus
N TEXHOJOTMN CBEPXBbICOTHOTO CTPOUTENbCTBA OCHO-
BaHbl HA MHOTOJIETHEM OrbITe Pa3paboTKy KpyrnHoOMac-
LITabHbIX MPOEKTOB, @ MOAXOf K PacyeTy CTallbHbIX HECY-
LLMX KOHCTPYKLMIA BCeraa OTInYanca LenoCTHOCTbIO.

OpfHaKo CUCTeMbI HECYLLNX KOHCTPYKLNIA pasnnyaioT-
CA B 3aBNCUMOCTUN OT KaTeropum CTpouUTesibHbIX 06b-
eKToB. K npumepy, fepeBAHHblE KOHCTPYKLMUN 06bIMHO
NPVYMEHAIOTCA ANA MHAMBUAYANbHbIX AOMOB, GETOH-
Hble — flyylle BCero NoaxoaaT AnA MHOrOKBapTUPHbIX
3[aHuUi, a CTaNbHble — He3aMeHKMbl TaMm, rae Heobxo-

O®UCHBbIN KOMMNJIEKC HARUMI ISLAND TRITON SQUARE
o nepmmeTpy OCHOBHOFO 3aHKA pPa3MeLLeHbl YCTPOWCTBa YNpaBneHnsa Bubpauuven,
UMbl NPOCTOPHbIE NMOMeLeHNA (cnopT3an, atpuym). B KOTOpble MPEfOXPAHAIOT HECYLLNE KOMOHHBI U 6afikii OT CUAbHOTO 3eMIETPACEHNA.

MHorouenesbix noc‘rpoﬁ"(ax pPaLnoHaNbHO NCMONb30- K TOMY e TPU PaCnoNOKEHHbIX 65113K0 34aHnA O6'be,EWIHeHbI cucTemon
BaTb cOYeTaHME Pa3/INYHbIX KOHCTPYKTUBHbIX 31EMEH-
TOB, MEHAOLWMNXCA C BbICOTOW 34aHuA, YTO No3BonAeTt

AeMNGMPOBaHYA. ITO CHUXKAET PacKauBaHMe OT BETPOBOI HArpy3Ku 1 Mo3BosisAeT
NOAAEPKNBATb KOMPOPTHBIE YCIIOBUSA BHYTPYW nomewyeHunii. Cuctema gemndepos
NPUBOANTCA B AENCTBME aBTOMATNYECKM W YNPABIIAET OTHOCUTESIbHBIM OTK/IOHEHWEM
MaKCMMaibHO YNy4dlNTb SKCNTyaTalOHHbIE XapaKTe- COCeAHVX 3[aHVI, KOrAa C1na BETpa CTaHOBUTCA 3HAUNTENbHOM.

PUCTMKM A5 KQXKAOMO TUMa NOMELLEHWNIA.
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Mpw BbIGOpPE TUNA CMCTEMbI 0becneyeHns cecmo-
YyCTONYMBOCTU CleayeT yUnTbiBaTb UHANBUAYaNbHbIE
0CO6EHHOCTU 3AaHWA, CTPOWMIOWAAKN, COCTOAHUE
rpyHToB 1 T.n. CneymnanbHble MeTOAbl CENCMO3aLLNTbI
BKJ1I0HAIOT CENCMOMN30NALMIO N CeNCMOralleHme.

OnpepeneHHylo CeCMOYCTONYMBOCTb CTPOEHUIO
obecneyrBaeT NPOYHBIA 1 KeCTKUN Kapkac. OgHako
Takve MOCTPONKM nofBepraloTca 6onee OWyTVMbIM
KonebaHVAM MO CPaBHEHWIO C CENCMUNYECKUN 1305IMPO-
BaHHbIMN MW OCHALEHHbIMU CUCTEMON YynpasfieHua
KonebaHVAMY, 1 B Cllyyae CUNbHOTO 3eMIETPACEHUA B
HVX MOXeT 6bITb NOBPEXAeH OCHOBHOW KapKac (KOJTOH-
Hbl, depmbl, cTeHbl). Kpome Toro, Bo3moxkHo 6Gonee
3HaunTeNbHOE CMeLleHne MepeKpbITUN, Yem Yy celnc-
MUYECKN N30IMPOBAHHbIX USIN OCHALLEHHBIX CUCTEMOW
ynpaeneHua konebaHnAMYK coopykeHuil. B cBA3n ¢
3TUM nocre 3eMneTpAceHna oba3aTeslbHO NPOBOAMNTCA
OLeHKa cTeneHn MoBpeXAeHUN, NPUUYMHEHHbIX 3Aa-
HUIO B LINIOM, U ONpeaenAloTcA Heobxoanmble Mepbl
Mo LW1POKOMAaCLITabHOMY BOCCTaHOBNEHMIO.

CencmomnsonaumaA — 3TO KOMMEKC NHKeHEPHbIX KOH-
CTPYKLMIA, yCTparnBaeMblx, Kak Npasuio, B yHaaMeH-
Te 1 obecneunBaloWMX CHUKeHNe KonebaHui n3onu-
pyemoro COOpyXeHUA OTHOCUTENbHO CEeNCMUYECKNX
KonebaHui rpyHTOB OCHOBaHWA. CTPOeHWsA, B KOTOPbIX
NPVMEHAIOTCA TEXHOMOMMN CENCMUYECKON M30nALUN
W ynpaBieHnAa KonebaHWAMM, OTiMvaloTca Gonbluei
HafeXHOCTbIo 1 6e30MacHOCTbIO, UCMbITHIBAIOT MeHee
pe3kue konebaHuA 1 fedopmaLnio KOHCTPYKLWIA, YeM
cericmoycTonumBble 3aaHuA. MNpn 3emneTpAaceHnn oHn
pacKauMBaloTCA LWMPOKO W MaBHO, YTO Mo3BonAeT
CoXpaHuUTb Mebesnb 1 06opyaoBaHye.

CeliCMOYCTOUMBOCTM 3[aHNA MOXHO [0OOWTbCA 3a
cyeT 6onblueid TONWWHBI KOMIOHH KapKaca unun 6onee
4acToro KX pacnonoxeHus. 1ns obecneyeHnsa NpoyHo-
CTM 06bIYHO 106aBNATCA PACKOCHDIE 3/IEMEHTDI, TaKne
KaK pacnopHble 6anKku unm noaKkochl 1 KHULbL. OfHaKo
60nee MacCMBHbIE KOJIOHHbI U AMAroHasnbHble KOH-
CTPYKLUM 3HAUMTENBbHO MOBbLILIAIOT CTOMMOCTb 3[aHNA
1 fenaloT ero meHee dyHKLMOHanbHbIM. Korga Tpeby-
€TCA BblCOKasA CeCMOCTOMKOCTb, TO B NEPBYI0 ouepeb
CO3[a0TCA CENCMUYECKN M30/IMPOBAHHbIE CUCTEMbI
HeCyLWmnX KOHCTPYKLUUN. ITO NPefoXpaHAET COopyxe-
HMe OT BO3[ENCTBMA 3eMNEeTPACEHWU, MOCKONIbKY B
TakoM Cjlyyae OTCYTCTBYeT HenocpeAcTBeHHas CBA3b
KOHCTPYKLUKN C 3emnen. [1na cencmomnsonmpoBaHHOMN
NOCTPONKUN XapaKTepHO Hasimume ceNncMm4eckoro nso-
naTopa mexay GpyHOaMeHTOM 1 COBCTBEHHO 3[aHNEM.
Takol noaxon NPUHATO HasbiBaTb «m3onAumnen GyHaa-
MeHTa». Ho B mocnepHve roapl Bce valle CencMounso-
NATOP YCTaHaB/IMBAETCA MeXAY H/XKHUMMN 1 BEPXHUMI
STakamu, Torga HUXKHAA, bonee NpoyHas YacTb CTpoe-
HUA paboTaeT Kak pyHAaMeHT. DTOT MOAXOA Ha3blBaeT-
CA «CUCTEMOW U3ONALUN Ha YPOBHE CPELIHNX STaxemn».
CencMoOM30ATOP, Pa3MeELLEHHbIN B CpefHer 4acTu
3[1aHUA, NOBbILIAET €ro CeCMOYCTONUYNBOCTb, HO yBe-
NNYMBaeT CTOMMOCTb COOpYKeHusA. B To xe Bpems
NPYMEHeHne KOHCTPYKLMI pa3HbIX TUMOB A0 U nocne
ceiicmomsonvpyloLlero cioa Aenaet 6onee pasHOO-
6pa3HO NNAaHNPOBKY STaxen.

Matepuanb npepctaBneHbl KomnaHuein Nikken Sekkei

NIKKEN TOKYO BUILDING

B Nikken Tokyo Building (cTpoutenbctBo 3aBeplueHo B MapTe 2003-ro) Takxke

NPYMEHAETCA cMCTEMA YnpaBieHua KonebaHuamm. MpoTmBon3rnbHble XoMyTbl
B COYETaHNU C BA3KOCTHbIMU AeMnpepamy B CTEHaX NO3BONAOT AOOUTHCA BbICOKO
cencMmnyeckon 6e30macHOCTU U clabblx Kole6aHWIM faxe Npu CUNbHBIX BETPAX.

YcTaHOBKa CeNCMMYECKUX U30NIATOPOB Ha Mpome-
XKYTOUHbIX 3TaXax MpekpacHo ceba 3apekomeHAoBana
MMEHHO B 60NbLUNX 34aHUNAX, FAE B BEPTUKANIbHOM MlaHe
COYeTalTCA pa3fiMyHble BUAbl KOHCTPYKLUMIA. [logo6Hble
TEXHUKM MPUMEHAIOTCA TaKXe ANA AOOCHALLEHNA CyLue-
CTBYIOLUMX 30aHWIA CMCTEMaMU ceCMUYecKoi be3onac-
HOCTW, 1 3TO HaNpaBJIeHME CYNTAETCA NEPCMEKTUBHBIM.

[na poctukeHus 6onee BbICOKOW CTeMeHn celncmo-
3alMTbl 34aHMIN OQHOBPEMEHHO MPUMEHSAIOTCA Celc-
MUYecKan 130onALMA U CUCTeMbl ynpaBneHna Koneba-
HuAMK. Cuctema ynpasnieHna KonebaHmaMN — BeCbMa
3¢ PeKTMBHOE KOHCTPYKTVMBHOE pelleHne A BblCOT-
HbIX 3aaHun. Cencmmnyeckan n3onauns — 4ercTBeHHoe
CPeACTBO YMeHbLUEHNA BO3[AENCTBUA 3eMeTpACeHNA
Ha cpefHe- N Mano3Ta)KHble CTPOEHUS.

CelicMOUN30NMPOBaHHOE CTPOEHNE KONebNeTcA B MeHb-
LUEel CTEMEHWN U B HUPKHEN, U B BEPXHEN YacTu, OHO NoKa-
YMBaAETCA Ha U30NATOpaX, a agemndepbl NOrNOLAOT Cenc-
MUYecKyto sHepruto. CeictMon3onnpoBaHHOe NepeKpbl-
TWe [OMKHO KOMMEHCMPOBaTb AepopMaLmio B HECKONb-
KO [eCATKOB CaHTUMeTpoB. CelcMOM30IMPOBAHHBIN
3TaX MOrMOLAeT CeNCMNYECKYO SHEpPruio, TEM CambiM
npeaoxpaHaAn 34aHne ot noBpexaeHunin. B cencmonsonu-
POBaHHOM 3[aHVN MOXXHO 060MTUCL 63 3amMeHbl Aemn-
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TOKYO MIDTOWN

Tokyo Midtown — 3To KOMMneKcHasn 3acTpoiika,
COCTOALLAA U3 WECTU 34aHNIA, B TOM Yncie 6alHn
BblCOTOM 248,1 M — camoli BbicOKOM B ToKMO. YpoBeHb
€e CericMOCTOMKOCTY Obifl yBeIMUEH C MOMOLLbIO
CEICMOYYBCTBUTENbHbBIX Y CENCMOMN30/IMPOBAHHbIX
KOHCTPYKLMI C NPYIMEHEHMEM COBEPLUEHHO
YHUKaNbHbIX MOAXOA0B. Bo-nepBbix, LLOKoIM

YeTbIpex BbICOTHbIX 3haHNI YCTPOEHbI Kak efnHasn
KOHCTPYKLUUA nnowagbio 230 KB. M, 4TO caMo Mo
cebe - 6onbluan peaKkocTb. B pesynbrate TiaTenbHom
MPOBEPKM C MOMOLLbIO MUKPOBOSIHOBOW TEXHONOMNI
cofepkaHnsA Boabl B 6eTOHe 6blio NPUHATO pelleHne
06 06bearHeHN GYHAAMEHTOB A1 MOBbILLEHNA
CEICMOCTOMKOCTU 1 ynyYLLEHUA FTMAPON30oNALMN.
Kpome TOro, npUMeHsNnCb pasnnyHble
KOHCTPYKLMOHHbIE 1 CTPOUTENIbHbIE HOBLUIECTBA, Takune
KaK LUBbl 6ETOHNPOBaHNA ANA NPOTMBOAENCTBUA
ycagKke 6eToHa.

B npakTuke Nikken Sekkei 310 6611 nepBbli cnyyvait
MPOBEPKM YNIbTPa3BYKOM CTaflbHOrO KapKaca obLwum
Becom 80 000 TOHH.

MIDLAND SQUARE

MHorosTa)Has ToNICTOCTEHHaA CTanbHasA Tpyba

B LieHTpe 247-meTpoBoro 3gaHusA Midland

Square (Haros) BbiNonHsAET Te xe GyHKLUK, 4To

1 LieHTpasibHaA KOJIOHHa narofbl, obecrneyvBas
O[JHOBPEMEHHO U MPOYHOCTb, M FTMOKOCTb CTPOEHNA.
Midland Square - nepBoe cBepxBblCOKOE 3AaHue,

B KOTOPOM MEPBbIV U BTOPOW 3Taxu, ABNAOLWMEC
OCHOBOW AAPA, YCUNEHbI TONCTOW JINCTOBOW CTanbio

C BbICOKOW MPOYHOCTbIO pacTaxeHua (780 H/mm?).
Mpwn npoekTMpoBaHUM HebocKpeba Obinn
npeAycMoTpeHbl AemMndupyloLLme YCTPOCTBa 1
gemndepbl C pa3HbIMY PaboyMy AMana3oHaMu.

3T0 NMO3BONWIIO NOBbICUTH 6€30MacHOCTb U

KOMGOPT BHYTPY 3[aHVA NPY Pa3IMYHbIX TUMax
packaunBaHus. Mpy cMNbHOM 3eMIeTPACEHNM
60sblIOe 3HaYEHVe MEET 1 yAapHasA BA3KOCTb
KOHCTpyKLuK. Kpome Toro, 3aaHuve ocHaleHo
ycTporictBom ATMD, pacnonokeHHbIM Ha 43-m STaxe,
a TakXke MacnaHbIMK Aemndepamu KOHCONIbHOrO
TINa, KOTOPbIE MOBbILWAT KOMPOPTHOCTL
npe6biBaHVA B MOMELUEHNAX, COKpaLLas aMmmianuTyay
1 NMPOAOIIKUTENIbHOCTb packauymBaHus. BoicoTHas

1 Mano3sTaXkHasA NOCTPONKY B MeCTe COeAMHEHNA
MMEIOT Mac/AHble AeMMdepbl, YTO TakKe CHIKaeT
aMMIUTYAy packaumBaHuA.

B nocnepHee Bpema npu BO3BeAEHNN COOPYKEHUI
BCE Yallle NCMOonb3yTCA 3annTble 6ETOHOM CTaslbHble
Tpy6uaTble KOMOHHbI, PaccUnTaHHbIe Ha NOBbILIEHHbIE
Harpy3ku. Midland Square - nepBbiii npumep
3arMoJIHEHVA BbICOKOMPOYHbBIX CTaslbHbIX TPY6

(590 H/mMm?), noABepeHHbIX OCEBbIM YCUNUAM,
6eTOHOM NPOYHOCTbIO (Ha cxaTre) 100 H/mm?.

Mpy npoeKTpoBaHMK 3AaHNA GbINIV NPOBEAEHbI OMbITbI
Hafi OCHOBHBIMU KOHCTPYKTUBHbIMM SlIEMEHTaMW, OT
KOTOPbIX 3aBUCUT CEICMOCTONKOCTb, BbINOMHEHHbIMY

B HaTypasibHyI0 BENMYMHY. IKCMepUMEHTaIbHOe
MOATBEPXKAEHNE XapaKTEPUCTUK CTasio 3a10rom

IIDABASHI FIRST BUILDING / FIRST HILLS IIDABASHI

Jemnovpyiolee obopyaoBaHUe NO3BOMAET MPOEKTNPOBATL MHOTOLIENEBbIE 34aHUA C
Pa3nMyYHOI YaCTOTOMN PACMONOKEHNA KOTOHH 1 YCTPOWCTBOM KOHCTPYKLIIA BEPXHUX
N HKHUX 3Taxkel. Tak, B BbicoTKe lidabashi First Building »kenesob6eTtoHHas xunas
YacTb PacrosnoKeHa Bbllle OPUCHBIX STaXKel CO CTalbHbIM KapKacoMm. [osTomy

B C/lyYae 3eMJIETPACEHNA ST, PacroNIOKEHHDIE BbILLE CENCMOV30PYIOLLEFO
CJ107, packauvBaloTCA MEHbLLE. TO, B CBOK OUEPEb, CHUPKAET CEICMUYECKOE
BO3[ENCTBYE Ha HIKHME STaxu. [pocTopHbin atpuym lidabashi First Building cay»kut
NPUMEPOM YAAYHOTO MCMOJb30BaHWA JaHHOW TEXHOMOMMW. Takas KOHCTPYKTUBHAA
TEXHOMNOTVA UTPAET KIoYEBYIO POJIb B 06ECNEUEHN BbICOKOW CENCMOCTONKOCTI

1 ABNAETCA BblPaXXeHNEM apXUTEKTYPHOTO NOTEHLMaNa KOHCTPYKUMK. OfHaKo
nepuoanYecKkn HE06XOAVMMO TLIATENBHO NPOBEPATH Te KOHCTPYKTVBHBIE SNIEMEHTDI,
KOTOpble NPOHU3bIBAIOT CENCMOM30/IMPOBAHHBIN 3Tax, UCMbITbIBAOLMIA HanbonbLuee
packaumBaHuie. Kpome Toro, Hy>KHO yunTbIBaTb OCOGEHHOCTY YYacTKa 3aCTPOVIKN.

3A0AHUE NPEOEKTYPbI LUINA3YOKA

MoctpoeHHoe B 1970 roay, OHO CTano nepsbiM B ANOHNU BbICOTHbIM
npaBuTENbCTBEHHBIM 06beKTOM. BbicoTka foobopynoBaHa cuctemon aeMnprpoBaHus
INA BbINONHEHNA GYHKLMIA LieHTPa Mo yNpaBaeHnIo Ype3BblyaiHoM cuTyauuein npu
CUNbHOM 3eMEeTPACEHUN. YCTPOICTBA, PACMONOKEHHbIE MO NEPUMETPY 34aHUA,
npvaany emy 1 HoBbI 065MK. B neprop ycTaHOBKM CUCTEMBI 3AaHME He 3aKpbIBanoch,

a COTPYAHUKN nped)eKTypbl 1 NoceTnTenn He NCNbliTbiBa HUKaKNUX HeyﬂOﬁCTB.
YcTpoincTBa ynpasneHua KonebaHnAMN 1 Hecyuime CTeHbl, Haxoaawneca BHyTpu

34aHVIA, NO3BOMAIT 060MTUCH HEBOSbLIMM KOIMYECTBOM KOJIOHH, UTO paclunpsieT
BbI6OP VHTEPbEPHDBIX PeLIeHNii. [JaHHble yCTPOWCTBa NPeACTaBAA0T cobom ynpyrue
MaHesn Ha KeCTKOW pame, YCTaHOB/IEHHbIE MO BCel BbICOTE Mo 06e CTOPOHbI 3AaHNA.

depos paxe nocne CWIbHOTO 3emneTpAceHns. Tem He
MeHee Heo6X0AMMO NMPOBECTY OLIEHKY NOBPEXAEHWI, 1
ecny pabourie XxapakTepUCTUKN Kaknx-NMbo yCcTponcTs
CHU3WUANCb, NOCNEAHNE HY>KHO MOYNHUTD WIIN 3aMEHUTD.
Takum o6pas3om, cocToAHVe 3[aHuA, NpefLecTsyioLlee
CWIbHOMY 3emneTpsAceHunto, OyAeT BOCCTaHOBMEHO.
MepBOHayanbHble CTpouTeNbHbIE N3AEPXKKN Ha BO3Be-
JeHMe TaKoro 3JaHNA HECKOMbKO Bbille, OfHAKO AaHHbI
BUf CENCMO3aLLNTbI SKOHOMMYECKN Hanbonee BbirofeH
AN1A JOCTUKEHNA BbICOKOTO YPOBHSA CEICMOYCTONYNBO-
cTn. K Tomy >ke nofo6Has cuctema noBbillaeT BapraTmBe-
HOCTb MaHNPOBKY NOMELLEHWIA.

BbicoTHble 3aaHNA 0653aTeNbHO OCHALLAKTCA YCTPOIA-
CTBaMM ynpasreHus KonebaHuamu — aemndpepamm. OHu
He TONbKO MOMNOLWWAIOT CeNCMMYECKYI0 SHEPruio, HO 1
racaT konebaHus 3gaHVA OT BETPOBOIO BO3AENCTBYA.

Mornowasa cencMmnyeckyto sHepruto, Aemndepbl Tem
CcamMblM MpPefoTBPALLAIOT MOBPEXAEHNA OCHOBHOIO
Hecyllero Kapkaca cTpoeHus. [laxe B ciyyae CUbHOrO
3emneTpAceHns GrnarofapA NpUMeHeHo Aemndepos
MOXHO M36eXKaTb MOBPEXAEHWIA OCHOBHOIO Kapkaca
3gaHuA. CTpoeHue, ocHaLLeHHoe femndepamu, noasep-
raeTcs HaMMeHbLLIUM KonebaHVaM Mpy CUIIbHOM BeTpe
WU 3eMSIETPACEHNM MO CPaBHEHMIO C CENCMOYCTOW-
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BbICOKOIo KayeCTBa KOHCTPYKUWN B LIESIOM.

UMBbIMW 3AaHMAMY, TaK Kak femndepbl rapaHTupyoT
MeHbLLee cMmelleHue nepekpbituii. OgHako Ana onTu-
MarnbHOI ycTaHOBKM AemndepoB Gonblioe 3HaueHue
MMeeT NNaHUPOBKa STaxKei.

Wcnonb3oBaHre cuctem ynpasneHus KonebaHmamm
yBennuMBaeT 3aTpaTbl, HO MOBbILLAET NOKasaTenu cenc-
MOYCTOMYMBOCTY (B TOM UNCIIE HEHECYLUMX KOHCTPYKLIMIA
1 obopyaoBaHus). ina cTpoutenbCcTBa 38aHWA Knacca B
3aTpaThbl Ha CTPOMTENIbLCTBO BO3PACTYT NPUGAN3NTENBHO
A0 30% no cpaBHEHUIO C CENCMOYCTONYUBLIMU COOPY-
»eHnamn. OfHaKo NOCKoNbKy AemMndUpPoBaHme CHIXa-
eT BO3[4eNCTBUe CeiCMNYECKON SHepriu, 3To CoKpalla-
eT 3aTpaTbl Ha BO3BefeHMe OCHOBHOTO KapKaca. Mpunyem
yem Goriblue 3Taxkel B 3AaHNM, TEM HIKe B MPOLIEHTHOM
COOTHOLLIEHMN 3aTpaTbl. K TOMy »Ke npu cpefHesTaxKHOM
N BbICOTHOM CTPOMUTENbCTBE OCHOBHOWN Kapkac MOMeT

BbIMOMHATLCA He 13 6eTOHa, aPMMPOBAHHOTO CTarblo, a
13 xene3obeToHa, YTO MO3BOJIAET NPY MEHbLUMX 3aTpa-
Tax JOCTUYb Gonee BbICOKMX CENCMUYECKMX XapaKTe-
PUCTUK NMOCTPOMNKK, YEM B CENCMOYCTONYMBOM 34aHUN.
B HM3KO3TaXXHOM CTpoWTENbCTBE 3aTpaThl Ha BO3Beje-
HVe CeNCMUYECKN M30SIMPOBAHHOO 3TaXa, YCTaHOBKY
YCTPOWNCTB CENCMOU30MALINN, A TaKXKeE BbIMOSIHEHNE KOM-
MEeHCaLMOHHOrO LIBa COCTABMAIT HEMaNYIO YacTb CTOW-
MOCTU CTPOUTENbCTBA, YTO AeNaeT Takoe COOpYKeHue
CPaBHUTENIbHO JOPOrOCTOALMM.

Pasmep yuwepba, HaHeceHHOro 3paHulo B Cliyyae
3emMneTpACeHNs, TeM MeHblue, YeM Bbille Knacc ero
CencMOoyCTONYMBOCTU. MMOCTPONKN C BbICOKOWN Cenc-
MOYCTONUYMBOCTbIO CMOCOOHbI BblAepxuBaTh Gonee
pa3spyluTenbHble 3emneTpaceHns 6e3 kakoro 6bl To
HK 6bino yuwepba. Bbicoknii ypoBeHb cericMoycTonuu-
BOCTV AOCTUraeTCA NPVMMEHEHNEM CUCTEM yrpaB/ieHua
KonebaHMAMY 1 CeicMomn30NALUN.

O6wmin o6bemM KanuTanbHbIX 3aTPaT Ha CTPOUTENb-
CTBO 1 pa3mep ylepba B Ciyyae CUNbHOTO 3emie-
TPACEHNA MOTYT ObiTb CHWXKEHbI, €CNN KNacc ceinc-
MOYCTONYMBOCTMN 3[4aHUA [OCTAaTOYHO BbICOK. 3AaHuA
C BbICOKOW CENCMOYCTONYMBOCTbIO HAHOCAT MEHbLUWIN
YPOH BnafenbLy 1 B CBA3W C TEM, YTO HE NPUXOANTCA
NpVoCTaHaBANBaTb XO3ANCTBEHHYIO AEATENIbHOCTb UK
KoMneHcrpoBaTb yuiepb apeHfatopam. M
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AETAJIbHbIE UCCNEAOBAHUA
N AHAJIN3 NPOBJIEM ABAPUMHOCTU
B KOHTEKCTE POPMUNPOBAHUA

TekcT BANMEPUNM TEJAWYEHKO, akagpemuk PAACH, pektop MICY; ENEHA KOPOIJb,
yn.-kopp. PAACH, npopekTop no HayyHoi pabote MICY; MUXAUNT XNbICTYHOB,
npodpeccop, 3am. NnpopeKkTopa NOo HayyHon pabote MICY

MaLmu CyLecTBYIOLEeN 3aCTPOMKN U KaTeropun N3HO-
ca (cocToAHUA) 3aaHNIA COrNacHoO HONbLUNHCTBY PeKo-
MeHZauni oTpakeHbl B Tabn. 3 n 4.

Mpwn yckopeHuax, npesbiwatowmx 0,003g (rae g =
9,81 M/c? - yckopeHue cBO60AHOro NageHus), ctpou-
TeNbHble KOHCTPYKLUMM 3AaHNIN 1 COOPYXEHUN cunTa-
I0TCA KCMNYaTUPYIOLWMMNCA B YCNOBUAX MOBbILLEH-
HbIX BUOPALIMOHHbIX Harpy3okK.

Kamezopus omeemcmeeHHOCMuU HOBOro CTpoOU-
TeNnbCTBa — aHasor Kflacca OTBETCTBEHHOCTM 3[aHUA
n coopyxeHna no CHull 2.01.07-85 «Harpy3sku n Bo3-
OeNncTBUA» — OnpeaenaeTca NCXoAsa M3 HasHayeHua
3paHuA.

DTanaMy reoTexHM4YecKoro COMpPOBOXAEHUA ABNA-
oTcA:

« NpefBapuTenbHan oLieHKa reoTeXHNYeCKon cuTya-
LK (BbINMOMHAETCA HA CTaAuM OLEHKM NpUBReKaTenb-
HOCTW UHBECTULMOHHOIO NPOEKTa);

+ M3bICKAaTeNbCKNA KOMMNEeKC (BbINOMHAETCA Ha
npeanpoeKTHON cTaanmn pabor);

« reoTexHn4Yeckoe 060CHOBaHVe MPOEKTa (BbINOHA-
€TCs Ha CTaaun pa3paboTKy NpoeKTa);

+ reoTexHWYeCcKuin pernameHT BepeHua paboT

TABMUA 2

Kateropua
OTBETCTBEHHOCTU

(ocHOBHbIe MoO3MuMK pa3pabaTbiBalOTCA Ha CTagun
BbiMycka paboueii JOKyMeHTauuu, B pa3BepHyTOM
BUAe — MPU COCTaBfIEHMM MpPOEKTa MPON3BOACTBA
pabor);

« UCMbITaHMA (NPOBOAATCA [0 HAaYaNa NPOU3BOACTBA
pabor);

* MOHUTOPWHT 3@ COXPAaHHOCTbIO 3AaHNIA N COOPYXKe-
HWUIA NPV NPOM3BOACTBE PAbOT N KOHTPONb KayecTBa
BbINOSIHEHHbIX paboT.

PasnunuatoT Tpu reoTeXHNYECKUX KaTeropun, oTeeya-
IOLLMX YPOBHIO COMHOCTY PELIEHNA reoTeXHNYEeCKOon
3alaun, 3aKnovalolenca B obecneyeHnn CoXpaHHo-
CTW FTOPOLCKON 3aCTPOVKWU MpU CTPOUTENLCTBE WK
PEKOHCTPYKLNM 0ObeKTa:

— 2e0mexHUYecKasa kamezopus | — COOTBeTCTBYET reo-
TEXHNYECKON 3afjaue MUHMMANbHOW CIIOXKHOCTY;

— 2eomexHuveckas kamezopusa Il - cooTBeTCTBYeT
PALOBOW reoTEXHUYECKON 3ajaye;

— 2eomexHuyeckas kamezopus lll — cooTseTcTByeT
Hanbonee CNOXHOW reoTeXHNYECKO 3afade.

Mpu onpepeneHNN reoTexXHUYECKON KaTeropum
YUMTbIBAIOT:

« Kamez2opulo 0omeemcmeeHHOCMU CMpoAWe20CcA

Knacc oTBeTCTBEHHOCTU 34aHU 1 coopyxeHnit no CHull 2.01.07-85

Knacc lll. HanmeHee oTBETCTBEHHbIE OOBEKTDI:

BPeMeHHble 3AaHNA 1 COOPYXKEHWA 1 T.N.;

3arny6neHHble MHXeHepPHble KOMMYHWKaLIN U COOPYXeHNA

CKafibl CENbCKOXO3ANCTBEHHbIX NPOAYKTOB, YA0OPEHWI, XMMMKaTOB, Yra, Topda U Ap., TENANLbI, NaPHUKN,
1 O[JHO3TaXKHble XMJible [JoMa, ONOPbl MPOBOAHON CBA3M, ONOPbl OCBELLEHUA HaCeNeHHbIX MYHKTOB, Orpaabl,

Knacc Il. Ba>kHble 06beKTbI:

2 MPOMBbILWNIEHHOIO, CeJIbCKOXO35INCTBEHHOTO, AKUNNWHO-TPaXaaHCKOro HasHavyeHuAa N CBA3N;
noA3emMHble UHXEeHEPHbIE KOMMYHUKaLM N NOA3eMHbIe COOPYXKeHUNA

Knacc I. Oco60 BaxHble 06bEKTbI:
rnasHble Kopnyca T3C, A3C;

LieHTparnbHble y3/1bl AOMEHHbBIX NeyYeli, AbIMOBble TPY6bl BbicoTOW 6onee 200 m;
TeneBM3VOHHbIE GaLlHM, COOPYXKEHMA MarncTpanbHon nepsuyHom cetn E3C;
pe3epByapbl AnA HepTV 1 HeGTENPOLAYKTOB BMECTMMOCTbIO CBbile 10 ThiC. M5
KpbITble CMOPTUBHbIE, KYNIbTYPHbIE, MEAVLIMHCKIE, 06pa3oBaTe/bHble 1 FOCYAapPCTBEHHDBIE 30aHUA U COOPYXKEHNS;
nofi3eMHble COOPYXKEHUA, UMeIoLLe 0COB0 BaKHOEe 3HauYeHne

HOPMATUBHbIX TPEBOBAHUN 3

B BbICOTHOM CTPOUTEJIbCTBE

Tasnuua 3
OTeUeCTBEHHOWN 1 MeXAyHapOoAHOM HopmupoBaHne MHTEHCMBHOCTY reofMHaMmnyecKmx
MPaKTUKe CTPOWTENbHbIE HOPMbl  PUCKOB B CTPOUTENbCTBE B OCHOBHOM OTPaeHO B P e AT A ST I
K
1 npaswuia, Hanpas/ieHHble Ha obe- cnepytowmnx CHulNax: HavmeHoBaHWe, KOHCTPYKTUBHbIE Tex:jt::gr:ro
cneyeHne 6e3onacHOCT 06bEKTOB, + CHwulM 2.01.07-85. Harpy3ku 1 Bo3aencTsaus; 0COBEHHOCTY 3AaHNA COCTOAHNA MaKc1MasbHas HepaBHOMEpPHOCTb KpeH, o.e. (yrn. MUH., ceK.)
. OcCajKa, CM OTHOCUTEJIbHbIX OCalOK
peKkoMeHAyIoTCA K pa3paboTke B TOM « CHull 1I-7-81. CTponTenbCcTBO B CENCMUYECKUX
cnyyvae, Korga MMelTCA HafileXHble reoTexHnyeckne, panoHax;
NPOEKTHble, NHCTPYMEHTaJIbHble, OpraHM3auMOHHble « CHuM 2.03.01-84. BeTOHHble 1 >kene306eToHHble Izl EEe G L L T ! 3 0,0020 -
3[aHM1A C MOJSHbIM Xe/1e306€TOHHbIM 1] 3 0,0010 -
1 gpyrvie cpecTsa Ux UCMONHEHUA. KOHCTPYKLUUK; KapKacom m 5 0,0005 _
B nHom cnyuae, Hanprmep Ana 0co60 OTBETCTBEHHbIX « CHul 2.02.01-83. OcHOBaHWA 34aHUIN 1 COOPYXe-
06beKTOB (BbICOTHbIE 3AaHNA 1 coopyxeHus, [IC,AIC  Huif; 2 S ) L) B LA (SO B LB ' 3 0,0040 0,0040(14°)
KOTOPbIX HE BO3HUKAIOT yCUnmna 1] 3 0,0020 0,0020 (7°)
1 T.M.) UIN B CNOXKHbIX F€ONIOrMYecKnx yCnoBuax, pag « CHul 2.09.03-85. CoopyXeHna MNpPOMbILLIEHHbIX OT HepPaBHOMEPHbIX 0CAAO0K M 5 0,0010 0,0020 (7°)
napameTpoB 1 TpeboBaHWUi 6e30NacHOCTW yCTaHaB-  MPeAnpUATUR;
NMBaeTCA NyTemM NCCNefoBaHNA KOHKPETHbIX PUCKOB, » CHul 11-23-81. CTanbHble KOHCTPYKL MK, 3. MHOrosTaXHble 6ecKapKacHble 3aHuA III : 88818 %%%‘;%“(;‘\))
CO3[aHNA 1 MPUMEHEHNA YHUKAJIbHbIX alirfOpUTMOB HopmaTtunBbl NPMMEHAIOTCA C YYeTOM KaTeropum C HECYLUMMU CTEHaMU 13 KPYMHbIX NaHenen m 5 0'0007 0'0020 7
Oxonuanme, PACHETA HANEXHOCTN 1 TEXHONOTN, UHANBUAYANbHO  OTBETCTBEHHOCTW CTPOUTENbHbIX OOBEKTOB, Hampwu-
Hauano & N° 6/2000, 1O KaX[0i KOHKPETHON 3ajjaue (PUCKY) 11 NPUMEHW-  Mep, COFNacHO Tabs. 2. e HBQﬁ; m 0,18 ron 018 ron 1,4x10° (37)
no pekomeHaaumnn
C.82-87 TEeNIbHO K peasibHbIM YCNOBUAM 3KCMyaTaunn. MpepenbHO gonycTMble JOMNOAHUTENbHbIE Aedop- il A
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Tasnuua 4

Kateropuu TexHn4eckoro coctosiHuaA (M3Hoca)

CoopyeHus hCLE OTHOCHTENbHAA Pa3HOCTb 0CafoK GyHAAMEHTOB 34aHNN
24 MO COCTOSHUIO P A YRR A
1 B anemeHTax KapKaca NoBpexaeHui HeT
Co cTanbHbIM Kapkacom — He 6onee 0,0020,
Mpoun3BoACTBEHHbIE U KapKacHble 3haHnA 2
C ene306eToHHbIM KapKacom — He 6onee 0,0010
C MOJNHbIM KapKacom
3 Co cTanbHbIM Kapkacom — 6onee 0,0020,
C ene306eToHHbIM Kapkacom — 6onee 0,0010
1 B HecyLmnx KOHCTPYKUMAX NOBPEXAEHNIA HeT
HUS PKEHUS, B KOTOPbIX H HUKaloT
3na coopy»e B KOTOPbIX HE BO3HMKato 5 [0 0,004
YCUNVA OT HePaBHOMEPHbIX OCaAoK
3 Csbiwe 0,004
1 B Hecywux KOHCTPYKLUAX NOBPEXAEHNIA HET
MHoroaTa)kHble 6eckapKacHble 3gaHna
p s 2 [0 0,0006. KpeH He Gonee 0,003
C HeCyL MU cTeHamu
3 Cablwe 0,0006. KpeH 6onee 0,003

30aHUA (COOPYXeHUs) UNN Kame20pulo mexHU4ecKo20
COCMoAHUA 06beKmMa peKoHCMpyKyuu;

« KaAMez0pulo pucKa ANA CyLeCcTBYIOLLE 3aCTPONKH,
06yCcnoBfeHHOro BAWAHWEM HOBOrO CTPOUTENbCTBA
UNIN PEKOHCTPYKLUMY;

+ KOMe20puro MmexHU4YecKko20 coCmosAHUA 3acmpol-
KU, OKpy»Katolelh 06beKT CTPOUTENLCTBA UNIN PEKOH-
CTPYKLUMN.

M3bickaHMA [OMKHbI NMPOU3BOAUTBLCA B COOTBET-
cTBUM:

- co CHwM 11-02-96, CHwIM 2.02.03-85, CHuIM 2.02.01-83;

- ¢ TCH 50-302-96 «YcTpoicTBo GyHAAMEHTOB rpa-
JaHCKUX 3aaHNiA 1 coopyXeHuii B CaHKT-lNeTepbypre
N Ha TeppuUTOpPUAX, aAMUHNCTPATUBHO MOAUYMHEHHbBIX
CaHkT-MNeTepbypry»;

-BCH 57-88(P) «PeKoHCTPYKLMA N 3aCTPOKa UCTOPU-
Yyeckn cnoxmueLUnxca panoHoB CaHKT-MeTepbypray;

- BCH490-87 «[poeKkTnpoBaHme nycTponcTBo cBam-
HbIX GYHAAMEHTOB 1 LIMYHTOBbIX OrpakAeHui B ycno-
BUAX PEKOHCTPYKLUMM NPOMBILWAEHHbIX NpeanpuaTui
N TOPOACKOWM 3acTponkm» (MuUHMOHTaxcneucTpom
CCCP);

- PekomeHpaumAMM No NPOEKTUPOBAHUIO N YCTPON-
CTBY OCHOBAHUN, GyHAAMEHTOB 1 NOA3EMHbIX COOPY-
XKEeHWUI NpU PeKOHCTPYKLUMW FpaxAaHCKUX 34aHUN n
MNCTOPMYECKON 3acTporKn (MpaBuTenbcTBO MOCKBBI,
MockomapxutekTypa, 1998);

- MI'CH 2.07-97 «OcHoBaHwuA, dbyHAAMEHTbl U NoA-
3eMHble COOpYKeHUA;

- EUROCODE 7 (Geotechnics, 1989).

NHXeHepHO-reonornyeckne MccnefoBaHna FpyH-
TOB MMIOWAAKN ONA HOBOrO CTPOUTENbCTBA BbINOS-
HAIOTCA B coCTaBe 1 obbeme, NnpepgycmoTpeHHom CIM
11-02-96 n CI1 11-105-97.

[PYHTbI ONUCbIBaIOTCA B COOTBETCTBUMN C HOMEHKNa-
Typown, npeaycmoTtpeHHon FOCT 25100-95.

WHxXeHepHO-reonornyeckune nsbickaHua n obcneno-
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BaHMe PpyHAAMEHTOB BbIMOHAIOTCA COrMacHO Tpebo-
BaHuAm CI 11-105-97.

CBepneHua 06 MHXEeHepPHO-reoNorMyecknx ycnoBu-
AX JOMKHbI B gononHeHue K lMpunoxeHutio 9 CHull
1.02.07-87, Kak npaBwno, coaep)katb MaTepuanbl u
0COOEHHO NYHKTbI ANs pa3feneHns paioHa Ha 30HbI
CO CXOAHbIMY NHXXEHEePHO-CeNCMONOrMYecKUmMm ycno-
BMAAMM 1 0OOCHOBaHWeE BbIOOPA STaNIOHHBIX FPYHTOB.

MHXeHepHO-reofe3nyeckne M3blCKaHWA BbIMOJSHA-
I0TCA B COOTBETCTBUM C TpeboBaHmAamn CHull 11-02-96,
CIM 11-04-97, TOCT 24846-81. [lonyckaemble norpelLu-
HOCTW WU3MepPEeHUn BepTUKaNbHbIX MepemMeLleHnin
- 1 MM, TOPU3OHTAJNIbHbIX MepemMelleHnin — 2 MM,
KpeHoB — 0,0001H, rae H — BbicOTa COOPY»KeHUA.

B nepBom npunbnvxeHun pagunyc 3oHbl obcnefoBa-
HUS MOXET ObITb OorpaHuuyeH (B cooteeTcTBumn ¢ TCH
50-302-96) ogHoW cekumnen (6n1oKom) NPUMbIKaOLLNX
CTPOEHWIA, NPW 3TOM OH He AOJIXKEH ObiTb MeHee 30 M.

B pesynbraTe MH)XeHEpPHO-IKONormyeckoro obcne-
[OBaHNA BbIABNAIOTCA OCHOBHblE CBeeHNA Mo criedy-
IOLWNM XapaKTepnCTMKaM, Ha KOTOpble MOTyT OKa3aTb
BMAHME CTPOUTENbCTBO M SKCMyaTauma Noa3eMHbIX
COOPYXeHN:

1) ypOBeHb NOA3eMHbIX BOA;

2) peXnm Nog3eMmMHbIX BOJ;

3) XMMNYECKUI COCTaB NOA3EMHbIX BOJ;

4) arpeccMBHOCTb MNOA3EMHbIX BOJ;

5) ycnoBua nuTaHMA NoA3eMHbIX BOf;

6) ycnoBuA B3aMMOCBA3M MOA3EMHbIX U MOBEPX-
HOCTHbIX BOJ;

7) ycnoBmA 3aWunLLeHHOCTY NOA3EeMHbIX BOf;

8) Hannume MAbIBYHHbIX FPYHTOB, MYyUYUHUCTOCTb,
NPOCagoYHOCTb (Topdbl, Unbl);

9) BNMAHME 3arpA3HEHUN Ha M3MEHEeHne CBOWCTB
rPYHTOB.

CoCTaBAAWMMN reoTEXHNYECKOro 0H60CHOBAHMA
ABNAIOTCA:

+ pempocnekmusHbIl aHAIU3 C/I0XKUBWEUCA 2eomex-
Hu4eckoU cumyayuu C BbiiBNeHVeM npuunH gedop-
MaLMi 1N OLEHKON BENNYMH HAKOMJIEHHbIX OCAaAoK AnA
PEKOHCTPYMPYEMOrO 34aHUA U 3aCTPOWKIY, OKPYato-
el 06beKT PEKOHCTPYKLUM WX HOBOTO CTPOUTENb-
CTBa;

« a@Haau3 cmpoumesibHoU (PeKOHCMPYKYUOHHOU)
cumyayuu c NporHosom fedopmaLinii 06beKTa PEKOH-
CTPYKLMMW NN HOBOTO CTPOUTENbCTBA U OKpYXKatoLen
3aCTPONKM NP Pa3NYHbIX BapMaHTax U TEXHONIOTNAX
ycuneHnsa cywecTByolwmnx ¢yHOAMEHTOB U YCTPOW-
CTBa HOBbIX GyHAAMEHTOB, 3arnybneHHbIX U Noa3em-
HbIX 06BbEMOB;

« 2e0mexHuYeckul pacdem o6beKTa PeKOHCTPYKUM
1 HOBOTO CTPOUTENbLCTBA AN BbIOPAHHOTO BapuaHTa
1 TexHonornv GyHANpoBaHus.

PeTpocneKT!BHbIN aHaNn3 CNOXKMBLUENCA FeOTEXHN-
YecKol CUTYyaL MK BbINONHAETCA AN reOTEXHUYECKNX
kateropun Il n lll.

Ina 2eomexHuyeckol kamezopuu Il OH ponXeH
cofepxartb:

. aHanus dakTuyeckoro Hanps>KeHHo-
1edOpPMUPOBAHHOIO COCTOSIHUA OCHOBAHWI PEKOH-
CTPYMPYEMOro 34aHMA M 3aCTPOWKKU, OKpyKatoLien
06BbEKT HOBOIO CTPOUTENIbCTBA WU PEKOHCTPYKLMY;

+ OLIEHKY CTeMeHu BIMSAHUA CyLiecTBYoLero Bubpa-
LMOHHOrO GpOoHa Ha pa3BUTME OCAfOK;

+ OLIeHKY CTerneHu 3aBepLIeHHOCTM OCafioK 3AaHui
n onpepeneHne SOad (0T coOB6CTBEHHOW Harpysku un
BHELHUX GaKTOPOB; onpeaensaeTca pacyeTHbIM NyTem
C yuyeTOM OLEHKWU cTeneHn ctabunmsaumm ocafok
no HabnoJeHWAM 3a MOMOXeHUeM reofe3nyecknx
MapoK, MasikoB 1 JaTUMKOB Ha TPELUMHaX — CM. Nn. 8);

+ OLIeHKY BENNYMHbI AOMYCTMMOWN AOMONHUTENbHOW
0CafKun CyLecTBYIOLWEN 3aCTPONKN NPU PEKOHCTPYK-
LM 1 HOBOM CTPOUTENbCTBE.

[ina ceomexHuyeckol kamezopuu Il NOMUMO yKa3aH-
HOTO BblLUE JOMXKHbI ObITb BbIMOSIHEHDI:

+ PETPOCMNEKTUBHbIN aHanu3 pPaboTbl OCHOBAHWNA
PEKOHCTPYMpPYEMbIX 34aHUIN N 3aCTPOWKK, OKPYKato-
wen o6beKT PeKOHCTPYKUMM M HOBOFO CTPOUTESb-
CTBa, COBMECTHO C paboTol KOHCTPYKLMIA CyLLecTBy-
IOLWen 3aCTPONKY;

+ pacyeTHas oLUeHKa CYMMapHOW BENUYUHbI HaKo-
nneHHbIX gedopmMaunini 1 BKnaga pasnnyHbix dbakTto-
pOB B pa3BuTME OCAfOK CYLLIECTBYOLLEN 3aCTPONKN.

AHanus cTponTenbHOM (PEeKOHCTPYKLNOHHOW) CUTY-
auuMu BbINOSHAETCA ANA BCEX FEOTEXHNYECKUX KaTero-
pwvi. OH BKNOYaeT:

- ANA 2eomexHuyeckol kamezopuu I

+ MOBEPOYHble pacyeTbl, 060CHOBbIBalOLNE OTCYT-
CTBYE BVIAAHUA CTPOALLErOCA UM PEKOHCTPYynpyemo-
ro COOPY>KEHNA Ha CYLLEeCTBYIOLLYIO 3aCTPONKY 1 OKpY-
XaroLLyto cpefly Y yTOUHAOLME KaTeropuio pUcKa;

+ BbIGOp TexHoNornyM NPon3BoAcTBa paboT, He OKa-
3blBatoLLel BO3AENCTBMA Ha OCHOBaHNA PEKOHCTPYU-
pyemoro 34aHuA 1 3aCTPONKK, OKpyXatolen 06beKT
PEKOHCTPYKL MW NI HOBOTFO CTPOUTENbCTBA;

— AnA 2eomexHuUYeckou kamezopuu Il

+ OLEHKY pa3mepoB 30Hbl pUCKa MpU PasfMyHbIX

BapMaHTax KOHCTPYKTUBHOIO pelleHna o6BbeKToB
PEKOHCTPYKLMUN N HOBOTO CTPOUTENbCTBA;

+ YTOUHEHME KaTeropum pucka;

« MOUCK BapuaHTa KOHCTPYKTUBHOIO peLleHus, obe-
CrneyvBaloLLero Kak HaieXKHOCTb 06 beKTa PEKOHCTPYK-
UMM N HOBOFO CTPOMTENbCTBA, Tak M COXPAHHOCTb
OKpy»KaloLen cpefbl M COCeACTBYIOLIEN 3aCTPONKK
6e3 ee ycuneHus;

- BbIOOp TexHomornm npousBoAcTBa pPaboT, oKa-
3blBalOWEN MWHMMAaNIbHOE BO3AENCTBUE Ha FPYHTHI
OCHOBaHWA 1 COCEAHME CTPOEHUA U He Tpebyrolen
npeABapuUTENbHOTO YCUNEHNA NOCTE[HUX;

— ANAa ceomexHuyeckol kamezopuu I

+ OLEHKY pa3mepoB 30Hbl PUCKa MpY PasfiNyHbIX
BapraHTax KOHCTPYKTMBHOrO pelleHna obbekTa
PEKOHCTPYKLMUN N HOBOTO CTPOUTENbCTBA;

+ MOWCK BapuaHTa KOHCTPYKTMBHOIO peLlieHus,
obecneumBaloLLero Kak HageXKHOCTb 06 beKTa PEKOH-
CTPYKLUMMN 1 HOBOTFO CTPOUTENbCTBA, Tak M MUHVMAsb-
HOe BNIMAHMNE Ha OKPY»KaloLLylo 3aCTPONKY 1 cpealy;

+ BbIbOp TexHonornm npousBofcTBa pPaboT, okKa-
3blBaloWel MUHMManbHOe BO3AENCTBUE HA TPYHTbI
OCHOBaHVA U COCejHNE CTPOEHNS;

+ Ha3HayeHne mep 3alWnTbl (YCUNEHUA) KOHCTPYKLNIA
OKpYy>aloLnX 34aHUI, afeKBaTHbIX 0XKNJaeMOMy BO3-
[OENCTBUIO CO CTOPOHbI OObEKTa PEKOHCTPYKLMW 1
HOBOTO CTPOUTENbCTBA.

G®akmopamu pucka MOryT BbICTynaTb:

+ TEXHOJIOTUU B LieNIOM;

+ OTAeNbHble TEXHONOrnYecKme onepaumm;

* CMTyaLuu, CBA3aHHble CO CTaTUYECKUM U AMHaMU-
YeCKNM Harpy»KeHnem uiu pasrpyskon OCHOBaHWA B
Xofie CTpOUTENbHbIX PaboT, CHUXKEHEM NPUPOLHOrO
YPOBHSA rPYHTOBbIX BOA U T.A.

K dpakTopam pucka cnepyeT OTHOCMTb BCE TEXHONO-
ruu, oKasblBawoLye yaapHoe Ui BU6paLoHHOe BO3-
[eNCTBMe Ha OCHOBaHME U OKPY»KaloLLylo 3aCTPONKY,
onepauun no ycTpomncTey NPOXo4oK M BbIpaboOToOK B
rpyHTE, NpoLiefypbl BICOKOHAMOPHOrO HarHeTaHUs B
rpyHT 6E€TOHA UM PAcTBOPOB, YCTPONCTBO FNyHOKKMX
KOT/IOBAHOB (HVXe rNy6uHbl 3anoxeHus dyHOoameH-
TOB COCEHUX 30AaHUI), BOOOMOHWXXEHNE U T.A4.

Pasmepbl 30H 8/1USHUSA Kax0020 hakmopa puckad
(30HbI pucka) MoryT 6bITb onpefeneHbl TeopeTuye-
CK/ B paMKax reoTexHM4eckoro o60CHoBaHuA uUnu
Ha3HauyeHbl UCXOAA W3 Pe3ynbTaTOB TEXHONOruye-
CKMX WCMbITaHWUA, NPOBEAEHHbIX Ha KOHKPETHOW
CTPOVTENbHON MOLWAAKE WU B CXOAHbIX YCNOBU-
AX. OpPUEHTUMPOBOUHbIE pa3mMepbl 30H pucKa Mpwu
MCNONb30BaHUN pAja TexHonornn (Hanpumep, no
3abMBKe 1 BUBpOMNOrpyKeHnto cBal v WNyHTa) Npu-
BeleHbl B HOPMATUBHOW NuUTepaType, OHU nogne-
XaT npoBepKe Npu NpPoBeAeHUN TEXHONOMMYECKNX
NCNbITaHUN.

JanHele 0 nocnedelicmauu u penakcayuu enus-
HUS MexHO2eHHbIX (hakmopoe 8 2pyHmMax OCHo-
e8aHusa u mpe6oeaHusa K nocsedosamesnibHocmu u
UHMeHCcUBHOCMuU 8edeHUs Kaxo0o020 euda pabom,
OmHeceHHO20 K (hakmopam pucka
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Cneundunuyeckoln 0COBEHHOCTbIO BO3L4ENCTBMA Ha
rPYHT CTPOMTENbHbIX TEXHONOIMIA ABNAETCA OTHOCU-
TesibHan KPaTKOBPEMEHHOCTb 3TOrO BO3AENCTBYUA.

Llenb TEXHOMOrMYeCKUX MCMbITaHU — KOPPEeKTU-
poBKa pernameHTa, NpPennoXeHHOro B MPOeKTe, U
OTNajKa WaaAWmMX TEXHONOTNYECKNX PEXMMOB.

HauyasioM paboT TEXHNYECKOTO COCTOAHMSA 3aCTPOKM
B 30He AeNCTBUA MOHUTOPUHTa; drKcauma gedexkTos
(rpadpuyueckan pukcauma n potodukcauma, cocTabne-
Hue BegomMocTeln fgedpeKToB);

« onpegeneHne GOHOBbLIX NapamMeTpoB KonebaHus
KOHCTPYKLUUIN 3[4aHUN OT UMEILMXCA BO3LENCTBUN
(aBTOMOGMNBHOrO TpaHCMoOpTa, TPaMBaeB, METPO,
COCeHUX NPOV3BOACTB U T.4.);

+ YCTAHOBKA MaAKOB M faTUMKOB PaCKPbITUA TPELLUH;

« onpepesieHne KPeHOB CTeH 3AaHniA, HepaBHOMEpP-
HOCTU OCafOK;

+ YCTAHOBKA reofie3nyecKnux MapoK Ha LloKose ¢ npu-
BA3KOW K FOPOACKON penepHoi ceTu;

+ MpoBefeHNe LMKMIOB HabMIOAEeHWIA O1s OLEHKMN
cTeneHu cTabunusaumm gebopmauin CyLecTBYOLWNX
3[aHUN 1 COXPAHAEMbIX KOHCTPYKLUIA;

+ YCTaHOBKAa Mbe30METPOB (PEXKMMHbIX CKBaXWH)
[Ns KOHTPOJA 3a YPOBHEM FPYHTOBbIX BOA (AnA ciy-
YaeB ycTpolicTBa BbipaboTok Huxe YIB);

+ YTOUHEHVe MPOEKTHbIX KpUTEprEB MO AOMYCTU-
MbIM BO3OENCTBUSM;

— AnAa 2eomexHuYeckou kamezopuu Il

+ NIOMMMO PaboT, NPeayCMOTPEHHbIX A1 FreOTEXHN-
yeckon KaTteropuwu ll, B Hanbosee CNOXHbIX 1 OTBET-
CTBEHHbIX CJly4YasaX OOMOSIHUTENbHO YCTaHaBNMBaeT-
CA KOHTPOJNIbHO-M3MepUTENbHasA annapaTtypa, B TOM
yncne: MapKu rpyHTOBbIe reofesnyeckue 1 ans nsme-
pPeHua nocnonHbIX AedopMauunin, VHKIANHOMETPDI,
JaTuMKN NOPOBOrO [aBfieHNs, Meccho3bl BepTUKab-
HbIX N FOPU3OHTaNbHbIX HANPAXKEHWNIA.

Ha pabo4em smane MOHUMOPUH2a OCYLEeCTBAAIOTCA:

ana eeomexHuyeckol kamezopuu |l

+ BU3YyasibHbI/i KOHTPOJIb TEXHUYECKOrO COCTOAHUA
KOHCTPYKLUIN OKpYy»KatowWwen 3acTPONKKU; KOHTPOJb
COCTOAHUA MaAKOB U AaTUMKOB Ha TpeLnHax;

« reofesnyeckune nmepeHmna gebopmanmii 3gaHni;

« HabnogeHVA 3a NapameTpamm KonebaHui;

NPOeKTUPOBaHNA MHOTOGYHKLIMOHANbHbIX BbICOTHbIX
3[aHUN 1 34aHNIA-KOMIMIEKCOB B ropoae Mockeey).

BBepeHue Taknx TpeboBaHMii BepBble MO3BONNT Ha
OCHOBE MOHUTOPUWHIa 1 NPOrHo3a 3BOoJIIOLMM ANHaMU-
YeCKMX XapaKTepuCTUK 1 Harpy3oK KOHTPONMpOBaTb
B HeMnpepbIBHOM 3KCMyaTaLMOHHOM pexnme Lesnbii
pAA BaXXHENWMX NapamMeTpoB 1 COCTaBAALLWMX 6e30-
NacHOCTM BbICOTHOTO 3faHuA, B TOM unche:

— reojMHaMnyecKylo YCTONYMBOCTb 3AaHNIA U COO-
pyXeHni;

— 3BONIOLMI0O OCTAaTOYHOrO pecypca HaAeXHOCTU
MaTepuanoB 1 3M1eMEHTOB CTPOUTESNIbHbIX KOHCTPYK-
LNiA 1 TPYHTOB OCHOBaHUIA;

- reopedopmauliOHHble NPOABNEHNA MUKPOCENCc-
MUYECKMX PUCKOB HEPaBHOMEPHbIX OCafoK;

— pe30HaHCHble reofiMHammnyeckue npoduam cTpo-
UTENbHbIX MIOWAA0K, OCOBEHHO B 30Hax MIOTHON
NCTOPUYECKON 3aCTPOMKN.

MpoaHann3mpoBaB nNpakTUyeckme n HOpPMaTUBHbIE
3afilaum 1 npobnembl 6€30MacHOCTA BbICOTHBIX 3Aa-
HWUA, NPUXOAMM K BbIBOAY, YTO HECMOTPA Ha 3Ha-
ynTenbHbIN 06beM MHbOPMaLMU BCe MMerLwreca
WCTOYHMKU NMLLb BCKOJIb3b YMOMIMHAOT 06 aBapuiiHO
OMacHbIX Pe30HAHCHbIX reOAUHAMMNYECKNX W Fre03Ko-
NOrnyecKmx npotjeccax u o CBA3aHHbIX C HUMKN pUCKax
YyCKOPeHUA npefaBapuiiHbIX NPOLLeCCOoB.

OpHako aKTyallbHOCTb AaHHOrO BOMPOCa MOCTOAHHO
BO3pacTaeT B CBA3WN C Pe3KMM MOBbILIEHNEM YPOBHA
reoguHamMnyeckmnx PUCKOB, POCTOM BETPOBbIX Harpy3oK,
06yCNoBneHHbIX rMo6anbHbIMY KIMMATAYECKMU U3Me-
HEHNAMY, 1 YBESIMYEHNEM UHTEHCUBHOCTI MUKPOCECM
Ha TEPPUTOPUAX METarosiMcoB, UTo TpebyeT nprmMeHe-
HMA afeKBaTHbIX NMPOEKTHbIX MOAXOAO0B U TEXHNYECKNX
peleHnin, NpeaoTBPaLLAOLLNX YCKOPEHHDbIA M3HOC 34a-
HUIA, COOPYXKEHWIN U UHMEHEPHDBIX KOMMYHMKaLMIA.
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akcnnyataums

HALEA DI

Mup coepemeHHO020 YenoeeKa HacCbiWeH MHOXecmaom
MexaHu3mos, 0e1aruWux e20 XU3Hb KompopmHou. OOHAKo
mexHoO2eHHOe HanpdadeJieHuUe pa3sumus yueuausayuu cmasum
80 2/1a8y ya2na npobaemy npumeHeHus cucmem obecnevyeHus
6e3onacHoli xu3HedeameJlbHOCMU, 8 MOM 4uUcJie dsapuliHo20
oceewjeHusA. Ha Hawu eonpocel 06 opaaHusayuu cucmem
asapuliHo20 oceewjeHUs1 omeemuJiu 2eHepasbHbili OUpeKmop
00O «beneiti ceem 2000» Cepzeli loprowuH U mexHu4yeckuu
oupekmop KomnaHuu Bsyecnae Enucees.

YTo Takoe «aBapuiiHOe OCBeLleHMue» U KaKue
AOKYMEHTbl pernamMeHTUpPYIOT OCHalleHue 3pa-
HUIA cMCTeMaMu aBapuinHOro ocBeleHna?
Cepren loptownH: ABapuinHoe ocBeLLeHne BKoYa-
eTcsA NPy NOBpPEeXAeHUN CUCTEMbI NUTaHUA paboyero
oCBeLlleHUs N NpefgHa3HauYeHo ansa obecneyeHus sBa-
Kyauun niofeit Npu oTKIIYEeHUN SHeProcHabxeHus,
KOTOPOE MOXET MPOU30NTK NP Noxkape unn nobon
TEeXHOreHHOW aBapun. ABapuiiHoe ocBelLeHune bbiBa-
eT ABYX TWUMOB: 3BaKyaLMOHHOe 1 OcCBelyeHne 6e3-
onacHocTn. OcBelleHne 6e30MacHOCTM Mo3BonseT
He TONbKO NPOBEeCTW 3BaKyauwuto, HO U obecneunTb
3aBeplUeHMe TEXHONOMMYeCKUX NPoLeCccoB, KOTopble
HEBO3MOXKHO NpepBaTb MrHOBeHHO. OHO TpebyeTcsa
N Ha Tex 06beKTax, KoTopble HeNb3A OCTaBNATb 6e3
3MEeKTPO3HepPrun AnnTenbHoe Bpems (onacHble npo-
13B0oACTBa, 6ONbHULbI, a3PONOPTHI, AeTCKMEe U couu-
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anbHble yupexaeHus). Heobxoanmoe Bpemsa paboTbl
aBapuINHOro ocBelleHna coctasnaeT oT 1 go 3 yacos
B 3aBMCUMOCTM OT KaTeropum 3gaHus.

B HacToAWMA MOMEHT MOpPAAOK OCHaleHuA
3jaHNN  cucTemMaMy aBapuUMNHOrO OCBeleHnA
pernameHTupyetca QefepanbHbiM 3aKOHOM OT
22.07.2008 N2 123-03 «TexHWYeCKUN pernameHT o
TpeboBaHUAX NoXKapHOW 6e30MacHOCTU», a TaKXe
CIM 31-110-2003 «[MpoeKTupoBaHMe N MOHTaX dNeK-
TPOYCTAHOBOK >KWJIbIX U OO6LECTBEHHbIX 3[4aHUNY,
CM 3.13130.2009 «Cuctembl NPOTUBOMOXKAPHOW
3awmTbl. CucTema OonoBeleHna 1 yrnpaBieHus 3Ba-
Kyaumein nopen npu noxape. TpeboBaHua noxap-
Hol 6e3onacHocTuy», MY3-7 «MpaBuna ycTponcTBa
aneKkTpoycTaHoBOK», CHWIM 23.05-95 «EcTecTBEeHHOE
1 NCKYCCTBEHHOe ocBelyeHne», FTOCT P MK 605981-
1-2003 «OcBeTuTenbHble npubopbl. Yactb 2-22.

KomnaHus «benblii cBeT 2000» obpa3oBaHa B 1997 rogy v 3aHMMaeT
NMAUPYIoLWMe NO3MLMN Ha POCCUNCKOM PbIHKe B MPON3BOACTBE
npoayKumm ansa aBapumnHoro oceeweHma. MoxHo ckasatb, yto OO0
«benbin cBeT 2000» — POBECHUK POCCUIACKOTO PbIHKA aBapUIHOroO
ocBelleHnA. KomnaHua BbinycKaeT CBETUNbHMUKNA aBapUIHOrO OCBELLeHUs,
CBETOBbIE MOXapHble OroBeLlaTeny, akceccyapbl K HUM, 6J10KM
aBapUHOro NUTaHWA U LeHTPann3oBaHHble CMCTEeMbl aBapUNHOTO
ocBeleHusa «bC-nekTpo». 3a 12 neT 6bIN0 CNPOEKTUPOBAHO U 3aMyLIEeHO B
cepuiiHoe Npon3BoACcTBO 0KoJo 130 Mogeneit aBapuiHbIX CBETUIbHNKOB.
BoT HeKoTOpble 06bEKTbI, Ha KOTOPbIX MPUMEHANOCH 060pyAOBaHME
KomnaHum «benbii ceet 2000»: focTnHbIN [BOpP (LEeHTpann3oBaHHasA
cucTemMa aBapuiiHoro ocseleHus «bC-dnekTpo»), lpamaTnyeckuii TeaTp
nm. bectyxeBa B YnaH-Yas (UeHTpanu3oBaHHaA cucTema aBapumnHoro
ocBelyeHusa «bC-dnekTpo»), aaponopt lomogenoso, JlepopToBcKuin
TOHHeNb, ceTb MarasnHos «MKEA», rocTuHuua «JleHnHrpagckasa»

(CBETMNBHNKM aBapUNHOrO OCBELLEHNA).

CneuwnanbHble TpeboBaHuA. CBETUNIbHYKM ANA aBa-
puiAiHOro ocselleHuA». [na BbICOTHbIX 3aaHun Ory
BHUWMO MYC Poccumn paspaboTano cneuuvanbHble
pekomeHZauun no obecrneyeHno NoxapHoi 6e3o-
NacHOCTY MHOTOGYHKLUOHaNbHbIX BbICOTHbIX 3Aa-
HUn. K coxkaneHuio, BeCb Habop JOKYMEHTOB He pac-
KpblBaeT B MOMHON Mepe TpeboBaHUI K aBapuinHoOMy
OCBeLleHWNI0, U OTCTaBaHWe OT eBPOMEeNCKUX HOpPM
gosonbHo owytumo (EN 1838 n EN 60598-2-22).
Kpome TOro, Kaxpblil OTAENbHbIN [OKYMEHT YCTa-
HaBNMBAeT TONbKO Yy3Kue TpeboBaHWA K cucTeMam
aBapUNHOro ocCBeleHNA. DTO Bbi3blBaeT Ccepbe3Hblie
TPYAHOCTM Y BCEX YYACTHUKOB Mpouecca: NpoeKkTu-
POBLLMKOB, CTpOUTENEN, HAA30PHbIX, SKCMNYyaTUPYIO-
WMX M MOHTaXXHbIX OpraHM3auunii, a Takxe y Npons-
BOAUTeNe 060pyfoBaHNA Asi CUCTEM aBapUIAHOTO
ocBelyeHus. Tem 6onee 4To BO3MOXHOCTU BbiMyCKae-

MOro 060pyoBaHVsA, OCHOBaHHOTO Ha COBPEMEHHbIX
TEXHOJIOMUAX, 3HAUMTENIbHO MpeBocxoaAT Tpebosa-
HUS CYLIEeCTBYIOLWMX HOPMATMBHbBIX [OKYMEHTOB,
Hamnpumep B YaCTU aBTOHOMHbIX MUCTOYHUKOB MUTa-
HUSA C LeHTpanbHOW aKKyMynaTOpHOM 6aTapeeii ans
aBapuiHoro ocseweHua (EN 50171).

Mo3ToMy Hamy 6bINO WMHULUUPOBAHO CO3faHue
HOBOrO CTaHAapTa, a Halu CneumanucTbl BOWAW B
rpynny pa3paboTumkoB Hapspy CO creuunanucra-
MM MOCKOBCKOrO MHCTUTYTa 3nekTpobesonacHoCTn
n 3HeprocbepexeHns (MMI3) n Bcepoccuiickoro
Hay4YHO-MCCNefoBaTeNbCKOrO MHCTUTYTa CTaHAap-
TM3auuM ” cepTuduUKaumMm B MAWMUHOCTPOEHUN
(BHUMHMALL). B pesynbrate 6bin co3gaH HOBbIN
FOCT P 50571.29-2009 «OneKkTpuyeckne yCcTaHOBKM
3aaHui. YacTtb 5-55. Bbl6op U MOHTaX 31eKTpo060-
pynoBaHus. lNpouee obopynoBaHue».
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Ta6nuua. MTAHUPYEMbBIE MOKA3ATEJIN ANA BbICOTHbIX 30AHUNA MEHTHbIX paboT, BKtoyaa paboTbl Mo 3ameHe 6aTa-
peli B OOAHOM MeCTe, a He B Ka)KJOM CBETUbHU-
PacueTHasn
MocToAHHO Ke, N LeHTpann3oBaHHbIM TeCTUPOBAHMEM CaMUX
M OJNINTENbHOCTb
N T B e CRCHMaZEHO paboTbl ERUONCEIBI CBETUNIbHWKOB, pe3ynbTaTbl KOTOPOro BbIBOAATCA
Ha LeHTpanbHbIN NYHKT. 3TO No3BonAeT onepaTus-

BpemAa 3BaKyaunoH-
HO OCyWecCcTBNATb PEMOHTHbIE pa60TbI TONbKO Ha

MNomeLeHnA BbICOTHbIX 34aHUN Bupg aBapw?lHoro oceeuleHna OCBeLeHHOCTb NCTOYHWKa

nepeknryeHna Hbl€ yKa3atenu

(mokc) aBapuiNHOro

B yem ocHoBHOe oTnuyme HoBoro OCTa oT cyuye-
CTBYIOLLNX AOKYMEHTOB?

BsvecnaB EnvceeB: OCHOBHbIM OTIIMYMEM SIBNSI-
eTCA TO, YTO 3TOT JOKYMEHT akKymynumpyeT n 6onee
JeTanbHO packpbiBaeT TpeboBaHMA K dIneKTpoTex-
HUYEeCKOM YacCTu YCTaHOBOK aBapuMHOro ocselle-
HUA, B TOM yncsie n TpeboBaHuA K 060pyfoBaHMIo
aBapPUNHOro ocBeleHnsa. A UMEHHO K UCTOYHMKaM
3N1eKTPOCHabXeHNA AnA aBapuiiHOrO OCBELLeHUA
KaK reHepaTOpPHOro, Tak U akKKyMyNAiITOPHOrO TWMa,
cBeTOBbIM Npubopam, TpeboBaHNA K Lenam nuTa-
HUA U 3alWUTHBIM yCTpoicTBam. Bnepsbie 6bino
BBE[EHO MOHATUE «LeHTpasibHaA aKKyMynsaTopHas
YCTaHOBKa» U OMKMCaHbl CPefCTBa U MeTobl NpoBe-
JeHusA obaA3zaTeNbHbIX NEPUOANYECKUX UCTBITAHUIA
1 nposepoK. HoBblll fOKyMeHT 6onee noapo6bHO
onucoiBaeT TpeboBaHMA K UCTOYHUKAM NUTAHUA
ONA aBapuUIHOro OCBELLEHNA U NO3BONAET UCKIIO-
YUTb NCMOJIb30BaHME He COOTBETCTBYOWUX Tpebo-
BaHMAM UCTOYHUKOB aBapuNHOro nutaHus. Kpome
TOro, JOKYMEHT pernaMmeHTupyeT KOJnyecTBo cae-
TUNbHWKOB B OQHOW Lenu NUTaHWA, 3alMLIEHHbIX
ofHUM ycTponcTtBom 3awmuTbl. OgHako B TOCT He
BOWNN TpeboBaHMA K CBETOTEXHUYECKM Napame-
Tpam aBapUHbIX CBETOBbIX yCTaHOBOK. OHM ByayT
Hanbonee MOJIHO ONMCaHbl B pa3pabaTbiBaeMOM B
HacToAwee Bpema CBoAe NpaBu NO aBapunHOMY
ocBelleHuto.

Kakue cyuecTByloT HOpMmaTuBbI O YPOBHIO OCBe-
WEeHHOCTN NyTel 3BaKyaLum 1 4em Halluv HOpMbl
OT/NINYAIOTCA OT eBponencKknx?

Ceprein loptownH: CornacHo eBponencKkMm Hop-
Mam YpOBeHb OCBELUeHHOCTW MNyTeln 3BaKyauum —
NPOXOAO0B, NeCTHUL, 3anacHbiX BbIXOAOB — A0N-
KeH MMeTb MWHUManbHoe 3HauyeHue B 1 JIIOKC B
otnnumne oT Hawwux 0,5 noKkc. PernameHTtumpyotca
BpeMsA BK/IIOYEHMA 1 MUHMMaNIbHaA NPOAOIKNTENb-
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HOCTb paboTbl cBeTUNbHUKOB (1 yac). Kpome Toro,
B €BPOMNEeNCKUX HOpMax eCcTb KaTeropuu 3gaHun, B
KOTOpPbIX aBapuinHOe oCBeLleHNe AOMKHO paboTaTb
[0 8 YacoB (KNMHUKMK, FOCTUHULbI, MAHCUOHATbI AnA
npectapenbix). Y Hac e Bpems ero paboTbl orpa-
HUYMBaeTcA 3 yacaMu (ANA BbICOTHbIX 3[aHWU) ”
AN 3BaKyauuum, U COOGCTBEHHO ANA aBapuUiiHOTO
ocBeleHuUs. Ans oceeweHnAa 6€30MacHOCTU HOp-
MaTuB 06bIYHO cocTaBnAeT fo 10% ot paboyero (HO
He 6onee 15 nokc). Poccniickne Hopmbl TpebyioT
He mMeHee 5% (U He meHee 2 nOKC). [nA onacHbIX
NPOW3BOACTB 3TOT NOKa3aTeslb MOXET ObITb Bbille 1
yCTaHaBNMBAETCA OTPAC/ieBbIMA HOPMaMM, HO Mpwu
3TOM OCBelleHHOCTb 6onee 30 nOKC fonycTuma
TONbKO B 060CHOBaHHbIX Cylyyasx. B Haxopswemcsa
B pa3paboTke CBoAe npaBui Mo aBapuiiHOMY OCBe-
WeHWo 3TN TpeboBaHUA NPUBNUXKEHbI K eBponei-
CK/M HOpMaM.

Kakune napameTtpbl 6yayT oTpa)eHbl B HOBOM
AOKYMEHTE No OCBEeLEeHHOCTN NomeleHnin?

Cepreii loptowuH: B Hosom CIM 6ygyT yeTko pac-
nncaHbl BCe MapaMeTpbl aBapuNHOro OCBELLEeHNUA.
BrnepBble B poCCMMCKMX HOPMax YyKa3blBaloTcA
YPOBEHb OCBELEHHOCTN, BPEMA NepeKknyeHnsa
B aBapPUIHBIA PEXUM U ANUTENBbHOCTb PaboTbl He
TONbKO ANA Pas3fiyHbIX 30H U MOMELLEHWI, HO U©
ANnA pa3Hbix TUNoB obbekToB. B CBOge npaBun
6yayT paspenbl ANs aBapuNHOro OCBELleHUsA B
3pEeSIULLHBIX yUpexXAeHMAX U MecTax cobpaHuid, Ha
npeanpuATUAX O6LWEeCTBEHHOrO MWTAaHUSA, B TOpP-
roBbIX MOMELLEHNAX N CMOPTUBHBIX COOPYXEHUAX,
6acceliHax, rocTMHMUAX, XUMbIX AOMaX, B yupex-
LEeHNAX 34PaBOOXPaHEHNA N MeAULMHCKNX NOMe-
WEeHNAX, B WKONAax M AOWKOJbHbIX yYpexaeHUaXx,
rapaxax M KpbiTbIX MapKkuHrax. KoHeuHo e, B
OOKYMeHTe 6yaeT u pasgen «ABapuiiHoe ocBelle-
HMe BbICOTHbIX 34aHUNMN».

BC-3nektpo

Kakne ocHOBHble 3ajaun NpuXopauTCA peluaTtbh
npu opraHN3alnyn aBapuinHoOro ocseleHns
B BbICOTHbIX 34aHMnAX?

Bauecnas Enwncees: Takux 3aAay HeCKOJbKO:
NoBbILWEHHblE TPebOBaHNA K HAAEXKHOCTN CUCTEMDI
aBapUMNHOro OCBelleHUsA, BO3MOXKHOCTb ee MHTe-
rpaumMm B CUCTEMbI MHXeHepHOro obopyaoBaHuA
M ynpaBieHna 3JaHneM, OnTMMMU3aumna n3pepek
B npouecce sKkcnnyatauuun. Co Bcemu 3TMmn 3apa-
Yamu, Ha Halw B3MNA[, ONTUMaNbHO CrpaBnAeTcA
cMcTema aBapuMHOIO OCBELeHUA C LeHTpPalbHOM
aKKyMynaTopHon 6aTapeei. Bbicokasa HageXHOCTb
TaKoWM cucTeMbl obecneuynBaeTcA Kak HageXHom
KOMMOHEHTHOWN 62301, Tak U Hanuunem QGyHKLMUK
aBTOMaTU3NPOBAHHOTrO NpoBefeHns obA3aTenb-
HbIX UCMbITAaHUI W TecTupoBaHuiA. [pn 3TOM BCe
JaHHble M BO3HMKawwWMe OWnOKM CcoXpaHATCA
B JJIEKTPOHHOM XYypHane B TeyeHuWe [ABYX JeT,
BK/lOYasA AaHHble MOHUTOPWHra BCeX CBETUMbHU-
KOB aBapuWHOro OCBeLleHNA, MOAKIIOUYEHHbIX K
cncteme. [JoCTOMHCTBOM 3TOW CMCTEMbI ABNIALTCA U
BO3MOXHOCTb €e MHTerpauum Ha BepxHem ypoBHe
B 0oOlWYl0 cMCcTeMy YynpaBneHWs u gucnetyepu-
3aUMn UHXeHepHbIM obopypoBaHueM 3fAaHUA. A
MWUHUMMU3aLNA U3[EPKEeK NPU SKcnayaTaumm obe-
cneymBaeTcA 3a cyeT MCrNofb3oBaHuA 6Gatapen ¢
JeCATUNEeTHMM pecypcoM, NpoBefeHWA perna-

(c) 1 yKasatenu
SNEeKTPOo-
6e3omnacHocTu BblWeALWNX N3 CTPOA CBETUIbHUKAX.
CHabXxeHua (4)
MpumeHeHMe Xe B KayecTBe MCTOYHMKA aBTO-
MMyTV 3BaKyauuu, BKNOYasA: NeCTHULbI, .

. HOMHOIO 3N1eKTPONUTaHNA aBapUNHOIO OCBELLEHNA

NM$TOBbIE MOLWAAKN, UCMOMNb3YeMble Mpu JBaKyaUVOHHOE: OCBelLeHne 1 1 3 +
3BaKyaLym XOMnbl N KOPUAOPbI, OCHOBHbIE nyTei 3BaKyayum UPS unu ansenbHbiX reHepaTopoB UMeeT pAA cylie-
1 3aMacHble BbIXOAbl Ha YLy CTBEHHbIX HepocTaTKoB. Mcnonb3oBaHue B Kaue-
SBaKyaLMOHHoe: CTBe UCTOYHMKOB bGecnepeboiiHoro nutaHma UPS,
KabuHbl naccaxxupckux nudros 3 15 3 - .
aHTMNaHUYyeckoe BO3MOXHO, B HEKOTOPbIX c/lyyanax 6onee pelesbii,
OcBelleHvie 30H NOBbILLEHHOWM HO MeHee HafeXHbli BapuaHT, a ucxoga us tpebo-
KabuHbl ndTOB Ansi MOXKapHbIX pacyeToB 0OMacHOCTM (OCBeLleHne 15 1 3 - BaHUN HoBoro MOCT P 50571.29-2009 601bWINHCTBO
besonacHocty) UPS BoO6Le He NOAXOAAT ANA aBapUNHOIo ocBelle-
OO T e 7 G ST OcselleHvie 30H NOBbILWEHHON HUA. DTO CBA3AHO C TeM, YTO A 3alMTbl MHBEpPTOpPa
onacHocTy (ocseuerie 15 05 34 - B UPS umeeTca 6aiinac, KOTOpbIi Npu neperpyskax

6e3onacHoCTL)
VNN KOPOTKOM 3aMblKaHUM NepeKtoyaeT BbIXOAHble
OcBelleHMe 30H NOBbILWEHHON
u Luenn Ha BXofHble, 4TOObl OTpaboTana aBToMaTu-
dneKTponomeLlleHna onacHocTK (ocBelyeHne 15 0,5 3 - N

Ge30macHoCTy) Ka nutaHuAa camoro UPS. U ecnn npwn aBapuiiHom

OTKJIOUEHUW DNIEKTPOSHEPTUN B LEMNAX CBETOBbIX
yKa3satenemn n CBeTUIbHUKOB, MOAKNOYEHHbIX K UPS,
NPONCXOANT KOPOTKOE 3aMblKaHue (Hanpumep, BO
Bpems noapa), 6arinac nepeknioynT BbIXOAHYIO
HarpysKy Ha BXOA, rAe HeT mojauu 3neKTponuTa-
HUA. B pe3synbTate OTKNIOUMTCA BCe aBapuiiHoe
oCBelleHue.

Cnctema aBapuiiHOTO OCBELLEHUS C LEHTPANbHOM
aKKyMynATopHon 6atapeein paboTaeT no-gpyromy.
OnA aBapuMHOro 3NeKTPOMUTaHUA BCE CBETOBble
yKasaTenu v CBETUJIbHUKW, MUHYSA JOMONHUTENbHblE
YCTPOWCTBa JNEKTPOHUKM W MHBEPTOPA, MOAKII0-
yalTca uyepes MpefoOXpaHUTENIbHble YCTPONCTBa
HanpsaMmyio K 6atapee, 6e3 6ainaca. Mpu KOPOTKOM
3aMblKaHUM NPOCTO OTpaboTalT CUCTEMbl NMpeno-
XpaHuTenen B WMTe aBapUNHOIO OCBELLEHNUs, 3TO
06bIYHO WM pasmblKaTenu, UM OObIKHOBEHHbIE
nnaBKme BCTaBKU. B 3ToM ciyyae BbIKNIOUYUTCA TONb-
KO Ta rpynna CBeTW/IbHMKOB, Ha KOTOPOW Mpou3o-
Wwna neperpyska WM KOPOTKOe 3amMblKaHue. Bce
ocCTanbHble Lenu 6yayT npoponmkaTtb paboTaTtb.

MpumeHeHMe e An3eNbHbIX FTeHepPaTOPOB B Kaue-
CTBE UCTOYHUKOB NMUTaHMA aBapUNHOTO OCBELLEHUSA
UMeeT criegylolme HegocTaTku. Bpems nepexoga B
aBapUIHbIN PEXNM yBENMUYMBAETCA, MOCKOMNbKY Tpe-
byeTcA OOMONHUTENbHOE BpeMms, YToObl 3anyCcTuTb
ansenb. Kpome Toro, Heobxogmmo obopypoBaTb
B 3[jaHMM cneumanbHoe MoMelleHre noj Au3enb-
reHepaToOpHYI0 YCTAHOBKY C BbICOKMMU TpeboBa-
HUAMK NO MoXapHol 6e3onacHocTu. HegocTtaTkom
ABnAaeTca M oTcytctBue y cxem ¢ UPS u gmsensb-
HbIMW reHepaTopamn BO3MOXKHOCTU MOHUTOPUHra
Ka)kforo cBetoBoro npubopa v aBTOMaTM3auumm
NpoBeAeHNA UCMbITaHWUI 1 TeCTUPOBAHUA CUCTEMDI
aBapumnHoro ocseuweHuna. OpraHm3saymsa aBapunHo-
ro OCBeLleHNA B BbICOTHbIX 34aHUAX — OTAeNbHas
6onbluaa Tema. O6 3TOM, a TakKe O TUNax u BUAAx
060pynoBaHNA Mbl pacCKa)kem uyuTaTensMm B chne-
Aylolem HoMepe XypHana.

deBpanb/MmapT BHBMM
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HACNTO KAK OCHOBA

TEXHWYECKOIO

PEryiimPOBAHUA

N BbIPAKEHMUE

KOHCTPYKLIMOHHOA

BE3SONMACHOCTHU

114 BI)“:I".M despanb/mapT

OKoOHuaHue.
Hauano B N2 6/2009.
C.76-81

KAK MOJ1Ib30BATbCA NOJTYYEHHbIM 3HAHVEM

B 3KcnepTHOM NpakTuKe HaAeXHOCTb CTPOUTENb-
HOW KOHCTPYKLMW OLEHMBAIOT Yepes COOTBETCTBME ee
napameTpoB TpeboBaHKAM NpoeKTa. [1na onpegenexHns
YPOBHA (3HaUYeHWA) HAAEXHOCTN KOHCTPYKLMUN NO BbIAB-
NEeHHbIM OTCTYMN/EHMAM OT NPOEKTa U HOPM UCMOSb-
3yeTcA NIMHIBUCTMYECKAn NepeMeHHas «ouYeHby. 3aecb
TpebyeTca HeboNbLIOE TEOPETUUECKOE OTBIIEUEHME.

MaTemaTtvika — A3bIK BCEX TEXHUYECKMX OUCLMMNVH.
OfHaKo CyLIecTBYIOT CUCTeMbl, cofiepKaHue KOTOpbIX
HEBO3MOXHO BbIpPa3uTb UMCIOM. K HUM OTHOCATCA ryma-
HUCTUYECKME CUCTEMBI (SKOHOMUYECKNE, NONNTUYECKIE,
npasosble 1 Ap.). CosnpatenbHasa feaTeNlbHOCTb YenoBe-
Ka TakXe NPUHAZNeXnT K 3TOMY MHOXECTBY, MOCKONbKY
He Bcerga ee pesynbratbl MOTYT GbiTb BblpaXKeHbl KOMK-
yecTBeHHO. EcTecTBEHHO, 1 KOHCTPYKLUMOHHaA 6e3onac-
HOCTb COOPYXEHWI, KaK pe3ynbTaT AeATeNlbHOCT MHOTMX
nofel, ConpoBOXAaeTcA oWmMbKamK, BINAHNE KOTOPbIX
Ha HaJeXHOCTb Maro nokasatb cnoBamu. lNepexop K
KOJIMYeCTBEHHBIM XapaKTepPUCTMKaM BO3MOXEH, HO NiULLIb
NpUMeHeHne MaTemMaTYecKoro annapara Teopumn HeyeT-
KUX MHOMECTB MO3BONAET MepenTy OT CNOB K YMCIaM.
JInHrencTyeckan nepeMeHHas — MOCT MeXAy HAMU.

Mpennonoxmnm, cywectByeT HeYyeTKoe MHOXeCTBO
«HafleXXHasA KOHCTPYKTMBHaA cmcteMar. HeueTkoe nog-
MHOMECTBO «HaJIeXHbI» C MoAMdUKaTOPamM/ «OUeHb'»,
«OYeHb?», «OYEHb3», «OUYeHb*», 3NeMeHTbl KOTOpPOoro
BblPaXaloT MPOYHOCTb, »KECTKOCTb U YCTONUMBOCTb, BXO-
JUT B HEUYETKOE «POLUTENbCKOE» MHOXECTBO, FAe eCTb U
ApYrve HeueTKre MOAMHOXECTBA, CBA3aHHble ¢ be3onac-
HOCTbIO COOpPYMeHMA. HyXHO MPUYBLIKHYTb K Bblpake-
HUIO «OYEHb*» — «HAZEXHbI» MEHbLLE, YeM «oUeHb'». Ho
3TO He TaK CNOXHO. TeM He MeHee, UTobbl BoCnpuATMe
HeYyeTKOro MHOXeCTBa C moauduKaTopamy CTano npu-
BbIYHbIM, MOXKHO MEPENTN OT NIMHIBUCTUYECKON nepe-
MEHHOW «HAAEXHbI» K <HEHAAEXHbII», a MOAMHOXECTBO
«Be30MacHbI» NepenmeHoBaTb B «OMACHbIN».

Ewe HemHOro Teopuun. Heyetkoe nogmHoxecTBo A
YHUBEPCanbHOro («poanTenbCcKkoro») MHoxkectBa U
xapakTepusyetca ¢yHKUMEN MPUHAANEXHOCTM M K

U —> [0, 1], koTopaa CTaBUT B COOTBETCTBME KaXKAOMY

anemeHTy u € U uncno p,(u) s vHtepsana [0, 1], onun-
cblBatollee CTeneHb MPUHAANEXHOCTW SNEMEHTa U K
nogmHoxecTsy A.

Ewe ogHo noscHeHue. ECnn YncneHHble 3HauyeHus v
HaxopATcA B npegenax ot 0 go 1, To npu paccMoTpeHnn
6eCKOHEUHOIO MHOXECTBa OOBEKTOB 3aKOH pacnpene-
neHvs anAa v 6yaet CUMMETPUYHBIM OTHOCUTENbHO V =
0,5. DneMeHT MHOXeCTBa, CTereHb NPUHALANEXHOCTU
KoToporo 0,5, Ha3biBaeTCA TOUKON nepexofda K 3Haue-
HUAM M, He COOTBETCTBYIOLMM TPeOOBaHMAM HOPM.
Moatomy B Tabn. 1 aneMeHT C NepemeHHON «OYeHb*»
CJIYXKNT NepexooM OT COOTBETCTBUA K HECOOTBETCTBUIO
TpeboBaHMAM HOPM, T.e. K COCTOSHWIO, KOrAa 3f4aHuA
cofepaT aedeKTbl, yrpoxatoLye aBapueil.

B 3tux natm a63auax cmbicn paboTbl 3KcnepTa.
OHa obneryaeTca Ncnosib3oBaHEM YeTblpex Tabnuu,. Mx
NOCTPOEHMe B CTaTbe ONYLLEHO, HO CNIeAyeT CKa3aTb, YTo
KaXK[oe 3HaueHue P BbIUMCIIEHO C MOMOLLbIO N3BECTHOM
dopmynbl J1. 3age, nonyumBLLEN B HaLeM Clyyae BUS:

@)

npu n =0, 1/2, 1, 2, 3..., HOCUTENb HEYETKOro
MHOXeCTBa «HeHaAeXHbll» — nHTepsan [50, 100],
BbICOTa MHOXecTBa 6nuska K 1, Touka nepexoga
- 3/leMeHT MHOXecCTBa U CO 3HaYyeHueM npuHag-
nexHoctun p = 0,5 n paBHbIl 66,625;

J —30ecb 0603HaYaeT 06 beANHEHNE HEYETKNX OHO-
TOUYEYHbIX MHOXKECTB .

Tenepb, Korga ecTb TabnurLbl — OCHOBHOW MHCTPYMEHT
paboTbl 3KCMEPTA, HY>KHO HAYUUTHLCA NOSIb30BATLCA UMM
1 NOrOBOPUTDL O FPaHMLIAX PUCKA, @ TaKXKe O KU3HEHHOM
pecypce CoopyXeHU.

EcTb 06beKT, onycTMM ero ums, YTobbl HUKOrO He
nyratb. M3 6a3bl JaHHbIX, rae cobpaHbl KaTeropuu
OMacHOCTW, paHrn AedeKToB 1 cTeneHy COOTBETCTBUA
M 2/1eMeHTOB MpoOeKTa N CTPOMTENbHbIX ornepauun
Tpe6oBaHMAM 6€30MacHOCTU YHUKaNbHbIX O6bEKTOB,
nonyunm HeobxoarMble MOKa3aTenn KOHCTPYKLMOH-
HOW HaZleXXHOCTW:

V - 0,945 - He 6bIn NCCnepoBaH KpUCTanaNUecKni
byHOaMeHT, MoACTUNAWMNIA FPYHTOBOE OCHOBaHUe,
KaTeropus onacHOCTV — He3SHaYuTeNbHas;

0,945 — 3aKa3uuK He NpeacTaBUn 3aKkioyeHne TeKTo-
HNCTOB, KaTeropma onacHOCTV — HesHaYUNTesNIbHasA;

0,669 — HeT peLleHNA No COXPaHEHUIO eCTECTBEHHOIO
BOAOTOKA FPYHTOBbIX BOA, KaTeropua onacHOCTV — 3Ha-
ynTenbHas;

0,595 — cBA3eBble KOHCTPYKLUUN HEAQOCTaTOYHbI A
YKECTKOCTI COOPYXKEHWA, KaTeropmna onacHOCTU — O4YeHb
3HauNTeNbHasA;

0,25 — KMHeMaTNYeCKUn aHann3 pacyeTHOM CXeMbl He
BbINOJSIHEH; NPOCTpaHCTBeHHaA (06Lwan) ycToNunBOCTb
coopyxeHua He obecneyeHa, KaTteropma onacHoCTU —
COOPYKEHMIO FPO3UT aBapus;

0,5 - AvHaMMYecKUin pacyeT MONMHOCTbIO He npef-
CTaBJ/IeH B NPOEKTE, KaTeropusa onacHOCTV NpepenbHasn
-0,5(0,25/0,5);

0,355 — oropHble KOHCTPYKLV (QpKK, OTTAMKM) BblOpa-
Hbl HEOOGOCHOBAHHO, KaTeropus OMacHOCTV — MPOEeKT

TekcT AHATONIUM MENBbYAKOB, g-p TexH. Hayk (YenabuHck),
HUKONAW HUKOHOB, a-p TexH. Hayk (MockBa)

TABnnUA 1.

CBA3b CTEMNEHU COOTBETCTBUA MAPAMETPA -
OJIEMEHTA NMPOEKTA, CTPOUTEJIbHO ONEPALINU -
TPEBOBAHMAM HOPM U EFO KATEFTOPUU OMNMACHOCTU

Kateropusa . 3HaueHve CreneHb
JINHrBUCTNYECKUIA TECT YPOBHA .
ornacHoCTn nepemeHHom COOTBETCTBUA
onacHocTn gedekta
nedekra «OYeHb» napametpa
OTcTynneHne napametpa ot
1 yna N P P (oueHb)'? 0,900
TpeboBaHuit HO* He3HauUUTenbHoe
OT1cTynneHvne napameTpa ot
2 Y . P p (oueHb)’ 0,841
TpeboBaHuii H]l cyuiectBeHHOe
OT1cTynneHvne napameTpa ot 0,707
3 e P P (oueHb)? ’
TpeboBaHuii HI] 3HauuTenbHoe
OTcTynneHve napameTpa
4 ot TpeboBaHuit Hl oueHb (oueHb)? 0,595
3HaunTeNbHOe
OTcTynneHve napameTtpa ot
5 Y . P P (oueHb)* 0,500
TpebosaHuit HIl npegenbHoe

* HA - HapeXHOoCTb.

TAsNUUA 2.

NMPABU1O HASHAYEHUA CTENEHU COOTBETCTBUA
NMAPAMETPA B 3ABUCUMOCTU OT KATETOPUU
OMACHOCTU AEDEKTA U ErO PAHTA

Kateropus onacHocTu fedekrta

CreneHb COOTBETCTBUA MapamMeTpa
(paHr pedekra)

0 (nedeKkTbl He 0OHapYXeHbI) 0,973
11 0,945
1,2 0917
1,3 0,891
2,1 0,866
2,2 0,841
2,3 0,797
3,1 0,752
3,2 0,707
33 0,669
4,1 0,632
4,2 0,595
4,3 0,564
5,0 0,50
Tasauua 3.

3HAYEHUA |1 NOCJNIE TOYKU NEPEXOA
OT COOTBETCTBUA K HECOOTBETCTBUIO

TPEBOBAHUAM HOPM
Mo3nunn CocTosiHME I 3HaueHune
MHOeCTBa

6 MpoeKT CoaepP»KNT onacHbIn aedekT (oueHb)® 0,42

7 MpoeKT cogepXMT HECKONBbKO OMacHbIX (oueHb)® 0,355
nedekros

8 MpoeKT copeput ,qed)EIfTbl, yrpoxatowyme (ouenb)’ 0,299
aBapuen

9 CocTosiHMe 3[aHNsA NO OCYLIEeCTBIEHHOMY (oueHb)® 0,25

NpoeKTy OyaeT NnpefenbHbIM

Hanee npusoantca Tabnuua tpe6osannii UCO 9001 K snemeHTam
cucTem KauyecTBa.
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Tasnuua 4. TPEBOBAHUA UCO 9001 K DJIEMEHTAM CUCTEM KAYECTBA

Hannune nonutukm B 06nacTn Kayectsa
N CUCTEMbI MOTUBaUUKW Ka4yeCTBEHHOIO Tpyaa

CootsetctBue VTP n pabounx npodeccunin npodunto

2. .
BbIMyCKaeMoii MpoayKumm
3 Hannuue akTyan3npoBaHHbIX NPOrpaMm NoBbILLEHUA
’ KBaNMGMKaLmUm pasfiyHbIX KaTeropuii paboTHMKOB
4 CoOTBETCTBME MEXaHN3MOB 1 060PYAOBaHUA TPeboBaHNAM
’ KayecTBa TEXHONIOTMYECKMX onepaLnii
5 Hannuue cnctembl TEXHNUECKOTO OBCYKNBAHUA 1 CUCTEMbI JOKYMEHTUPOBaHMA
: npoueayp BbIMOMHEHNA TEXHONOMMUYECKUX OnepaLuit
6 PerynsapHas BHyTpeHHAA NpoOBepKa C Lenblo oLeHKN GyHKLUMOHUPOBaHUA

CNCTEMbI KavecTBa

Hannuune nporpamm, METOAMK, SKCNEPTOB C onpeaesieHnem
7. UX OTBETCTBEHHOCTU, GOPM JOKYMEHTUPOBAHUA U PErncTpaLin BXOLHOIO
1 NPOV3BOACTBEHHOIO KOHTPONA KayecTsa NpoAyKLmn

Hannuune obopynoBaHWsA, METPOSIOrMYECKOro U TabopaTopHOro obecrneyeHns
npoueayp uaeHTMGMKaLMM KayecTsa NpoayKLmnm

COAEPKUT HECKOJIbKO OMNacHbIX AedeKToB;

0,707 — MmaTepwvan HeCyLX KOHCTPYKLMI BbiOpaH Heo-
60CHOBaHHO, KaTeropyisl ONacHOCTY — 3HaYNTeNbHas;

0,841 — oTBeTCTBEHHbIE Y3/1bl HE MPOBEPEHbl Ha Tpe-
LMHOCTOMKOCTb, KaTeropmna OnacHOCTA — CyL{eCTBEH-
Has;

0,707 — B pacyeTax He yuTeHa ¢pusmueckasa u reome-
TPpYYecKas HeSIMHENHOCTb KOHCTPYKTUBHOWM CUCTEMb,
KaTeropus ornacHOCT/ — 3SHaYMTeNbHas;

0,841 — pacxopg MaTepranoB Ha MOKPbITUE NPeBbILIA-
€T CNIOXKMBLUMICA K MOMEHTY aHanm3a CTaTUCTUYECKN
YpPOBEHb, KaTeropuns onacHoCTM — CyLeCTBeHHasn;

0,797 — HeOHOCHOBAHHbI BbIGOP KOHCTPYKLMOHHOTO
MaTepwvana Afif NOKPbITUA, KaTeropya ONacHOCTY — 3Ha-
ynTenbHas.

Toraa NpoeKTHbIN PUCK paBeH:

R=1/M,=1/MN(n,) = 1/0,945 - 0,945 - 0,595 - 0,25x
x0,50 0,355 -0,707 - 0,707 - 0,841-0,841- 0,797 =
=1/0,00664 = 150,6;

U 3TO NpW MOPOroBOM MpefesibHOM 3HauyeHuu
pucka - R =83.

PacueT npoekTHOro pucka nokasbiBaeT, YTo fedek-
Tbl MPOeKTa Aaneko OTOABUraloT ero OT AOMNYCTUMOro
pucka, fienan sanpeAenbHbIM. A 5TO 3HaUUWT, 4TO NPo-
€KTHOe pellieHVe YpeBaTo aBapuel.

MoporoBble 3HaueHWA pucka aBapuv MO3BONAIOT
NOCTPOWTb TaK Ha3blBaeMblll 3aKOH Jerpafjauum Hecy-
Lero Kapkaca 3fjaHvs B BuAe AvarpamMmbl «HTPONMA
— CpefHV pUCK aBaprmy. HeobxoarnmocTb ero noctpoe-
HKA 0OyCrIOB/IEHa TeM, YTO SHTPOMUA MMeeT Gonblioe
3HayeHue Npv UccnefoBaHNN PaboTbl CIOKHBIX CUCTEM.
OpHako AnA 60MbLUMHCTBA BO3MOXKHbIX MOb30BaTeNen
3aKOHa ferpajauuv rnokasatesib «3HTPOMNMA» — Maso-
MOHATHDBIN, MPOEKTUPOBLLMK ellle He MPUBbIK K HeMy.
BmecTe ¢ Tem cylecTByeT GrU3NUYECKUIA aHANOT MOHATUA
«HTPOMUAY — KOHCTPYKLIMOHHDI N3HOC 06beKTa, KOTO-
pbl, KaK 1 SHTPOMNUA, XapakTepusyeT CTeneHb ferpa-
JaLyn COOPYXKEHUA. «IHTPONUA» U «U3HOC HeCyLnx
KOHCTPYKLMIA» — CUNbHO KOPPENMPOBaHHbIe BEIMUMNHDI.
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MosTomy LenecoobpasHO 3akoH Aerpafjauuy CTpou-
TeNbHOro obbeKkTa OTbICKMBaTb B BuAe Avarpammbl,
NMOKa3biBaloLLel B3aMOCBA3b KOHCTPYKLMOHHOTO N3HO-
ca o6beKTa 1 BENMYMHBI €ro CPEeAHEro prcka aBapun.

[nA NoCTpoeHnA maTemMaTU4eCcKon MOoAenu OLEHKM
KOHCTPYKLIMOHHOTO M3HOCA 34aHNA (COOpYXeHus) BBO-
[ATCA ABe rmnoTesbl.

MepBas 13 HUX YTBEPXKAAET, YTO MOAENb U3MEeHeHUA
M3HOCa NPW SKCNyaTaLuun BbIPaXKaeTcs SKCMOHEHTON, a
ee npeAcTaBUTENbHBIM NaPaMETPOM CITYXKUT BENMYMHA
CpefHero p1cka aBapuu obbekTa R.

Btopas runoTesa npeanonaraeTt, UTo B MOMEHT nepe-
xofa o6beKTa B aBapUiiHOe COCTOAHMNE PeCypC ero Hecy-
Lero Kapkaca no usHocy coctaBnfeT 5%. MpuHATbIM
rMnoTe3am W YCrioBUIO HYNIEBOrO M3HOCA Ha MOMEHT
Hayana cTpouTenbcTBa 06beKTa, Korga ero cpepHui
pUCK aBapuu elle NpoeKTHbIN (R = 1), 0TBeuaeT cnepyio-
Lana MaTeMaTuyeckas Mogenb:

JR)=1-exp[-k(R-1)]. (10)

B matematnueckon mogenu (10) Bpema npucyTcTByeT
B HesBHOM BUfe. 3To T=T + T¢, rae T_- Bpems Bo3Befe-
HUA (CTpOUTENbCTBA) 0ObEKT], A T"> — CPOK 3KCMyaTaumm
06beKTa, Npy KOTOPOM BbIMOMIHEHA AMArHOCTVKa ero
bU3NYECKOro COCTOAHUA U paccumTaH PUCK aBapwuu,
nossonswowmii no popmyne (10) onpepenuts dakTnye-
CKWUIA N3HOC 06beKTa J Ha MOMEHT BpeMeHn T.

KoadduumeHT k, Bxogawmin B dbopmyny, onpegenset-
CA NOACTAHOBKOWN B Hee MOPOroBOro 3Ha4YeHUs purcka
aBapuu, COOTBETCTBYIOLLIErO Nepexoay 34aHNA B BETXO-
aBapuiiHoe COCTOAHWE, U BEIMYMHBI U3HOCA, PaBHOW
95%. HaliaeHHbIn Taknum 06pa3om KoapdurLUmneHT cocTa-
BuN BennunHy 0,0365 1 3akpennn oKoHYaTeNbHbIA BUA
MaTemMaTn4eckon Mofenn OLUEHKM KOHCTPYKLMOHHOMO
M3HOCa CTPOUTENBHOIO O6beKTa.

3HaA MHBapWaHTHble 3HAuYeHUA pucka aBapuu, AnA
NoCTPOEHVA Mofenn ferpagauun AOoCTaTouHo 13o06pa-
3UTb KPUBYIO, CBA3IBAIOLLYIO KOHCTPYKLMOHHBIN M3HOC
KapKaca C BEelIMYNHON CpeHero 3HaueHVA prcka aBapun.
B okoHuaTenbHoM BuAe mogenb Aerpafjaumy nokasaHa
Ha puc. 2. TOUKK, COOTBETCTBYIOLLME NHBAPUAHTHbBIM 3Ha-
YEHVAM pUCKa aBapuu, B Hell BbiABMEeHbI. [paduk nosso-
NAeT He TONbKO OLieHMBaTb BEMUMHY pUCKa aBapun U
BUA, $M3MUECKOro COCTOAHUA 3AaHKA (COOPYKEHWSA) Ha
noboii CTaanm ero »KN3HEHHOro LKMKIa, HO 1 cdopmmpo-
BaTb CTaHAAPT Ha BEIMUMHY PUCKa aBapun.

Monb3ysAcb mogenbto ferpafaumm (CM. pyc. 2) MOXHO
yTBepKAaTh:

1. Mpw aKkcnnyaTaumm o6bekTa C MOMEHTa OKOHYaHKA
ero CTpouTenbCcTBa A0 AOCTVXKEHWA PUCKOM aBapuuv
TouKU A (NepBOE NOPOroBOE 3HAYEHMe prcka aBapum R=
15) TpeLmHbI B KOHCTPYKLMAX HECYLLEro KapKaca OTCyT-
cTBYI0T. B 3TOT mepuop o6bekT cnocobeH conpoTms-
NATbCA HE TONMbKO BO3AEWCTBUAM, NPeayCMOTPEHHBIM
B MPOEKTE, HO 1 BOMNbBLUMHCTBY HEYUTEHHbIX MPU NPOEK-
TUPOBAHMWN HArpy3oK, BO3HMKAIOLMX B Ype3BblYaNHbIX
ciTyaumax. 3anac NPoYHoOCTM ele Bennk. Ousnueckoe
coCToAHME 0ObEKTA B STOM MPOMEXYTKE BPEMEHU crie-
JyeT TpaKToBaTb Kak 6e30MacHoe, a caM 06BbEeKT OTHECTH
K KaTeropum HOBbIX 3AaHNI (COOPY>KEeHWI).

2. Bpems akcnnyaTaumm o6bekTa ¢ MOMEHTa OKOHYa-

HWA ero CTpouTenbCcTBa A0 AOCTVMXKEHUA PUCKOM aBa-
pvm 3HaueHnA R = 32 (cTbikoBasA Touka B) onpegenset
6e30nacHbI pecypc obbekTa. Pusnyeckoe CoCcTosHMe
06beKTa B 3TOM NPOMEXYTKE BPEMEHM TaKXKe MOXHO
TPaKToBaTb Kak 6e30MacHoe, a BeIMUMHY priCKa aBapuy,
paBHyto 32, cnepyeT NPUHATD 3a KPUTUYECKNIA PUCK aBa-
puw, nocne KOTOPOro CNocobHOCTb HecyLlero Kapkaca
o6beKTa COnpOTUBAATLCA HEMPOEKTHLIM BO3AENCTBU-
AM MOYTU UcyepnbiBaeTca. TeM He MeHee noka dakTu-
YeCKUN CpefHUN PUCK aBapuUM MeHbLUe KPpUTMYECKON
BEMIMYMHbBI, YPOBEHb KOHCTPYKLUMOHHON Ge3onacHoCTn
obbeKTa cnefyert cunTaTbh JOCTaTOUHbIM, @ COOCTBEHHO
06BbEKT nocne CTLIKOBOWN TOUKM A OTHECTU K KaTeropum
«noAepaHHbIX» 30aHUN.

3. [lanee cnepyer, UTO KPUTUYECKOWN BENNYMHE PUCKA
aBapun cooTBeTCTBYeT 68%-Hbll KOHCTPYKLMOHHbIN
M3HOC o6beKTa. /I3BeCcTHO, UTO MpKW TakoW BennyuHe
n3Hoca TpebyeTca KanuTanbHbI PeMOHT 38aHuA. Ecnn
BOCCTaHOBUTENbHbIE MEPONPUATUA Ha O6beKTe BbINOJ-
HeHbl He ByayT, TO pUCK aBapuu NPOACIIXKAET PacTh 1 K
MOMEHTY AOCTVXKEHUA 3HauyeHus, paBHOro 83 (Touka
C), CNocoBHOCTb Hecyllero Kapkaca COnpoTUBAATLCA
No6bIM Harpyskam TeopeTuuyecku mncyepnbiBaeTcs, a
faTa HaCTynNeHUA ero aBapum CTaHOBUTCA OTKPbLITON.

Mopenb gerpapaunn cny»ut cBoeobpasHbiM HOpP-
MaTVBOM ANA OLEeHKN KOHCTPYKLMOHHOM 6e30mnacHo-
CTU KaK 3aBepLUEHHbIX, TaK 1 HAXOAALMNXCA B SKCMya-
TauMm 30aHMN N COOpY»KeHun. B yacTHoCTK, 13 Hee
cnepyeT, UTO CTaHAapPTHOe 3HauyeHWe pucka aBapum
ANA NoAep»KaHHbIX 34aHUIN N COOPYKEeHWI eCTb Benu-
UYMHa 32, Tak KaK rnpu ee JOCTUXEHNN 3aKaHUYMBaeTcA
6e30nacHbIi CPOK CNYKObl CTPONTENBHOIO 06BbEKTA 1
3TOT 06BEKT NepexoAnT B aBapuitHoe cocTosHue. Mo
3TOV NpuYMHe 3Ha4YeHre 32 - KpuTepuii AnA onpepge-
NeHnA 0CTaToOUHOrO, elle 6e30MacHoro, pecypca 3aa-
HUA, HAXOAALLEroCA B SKCNayaTaLmu.

[lnA TONbKO UTO 3aBePLUEHHOTO COOPYXEHWUA CTaH-
JapTHbIM 3HaYeHVeM prCKa aBapuu cnefyeT cuMTaTb
BEMYMHY PUCKA, PaBHYIO 2.

Y10 Ke KacaeTcs NPOeKTHbIX PUCKOB, TO OLINGKN
NPOEKTNPOBAHNA MOXHO NpPeACTaBUTb KaK BUPTY-
aNbHbIN KOHCTPYKLUMOHHDbIN N3HOC, NOCKOJNbKY OH
noka cyujectByet Ha 6ymare. Tem He MeHee ero
onacHocTb Benuka. Ecnu oH He GyfeT 3ameueH 3Kc-
nepTU30i1, TO €ro aBapuiiHoe NposABeHNEe NPU SKC-
nnyatauumn, MOXHO CKasaTb, Hens6exxHo. U camoe
rnaBHOE — ero HeJb3Al TPaKTOBaTb KaK AONYCTUMbINA,
NMOCKONbKY B MPOEKTe fla)Ke camoe He3HauuTenb-
Hoe ynylleHe MoXXeT NoBJeYb Lienb Nocneayowmx
AedekToB. [103TOMY YyC/IOBHO MOXKHO NPUHATb CTaH-
AapTHbIM 3HaYeHNEeM HOPMa/IbHOro NPOEKTHOro
pucKa BeNNUMHy 2, a npeaenbHoro - 83.

B cBA3M € 3TUM MOAeNb AerpafaLmm € yCrnexom MoxeT
6bITb MPUMEHEHa U ANs OLEeHKM NpoekToB. Ecnu, K
npvimepy, B NMPOeKTe COOpYXeHne MpeAcTaBnAaeT KOH-
CTPYKTUBHYIO CUCTEMY, GNIN3KYIO K MTHOBEHHO M3MeHsie-
MbIM, TO, HE COMHEBasACb, MOXKHO YTBEPXKaTb: 3HaUeHNe
pucKa aBapuv MOCTPOEHHOTO 34aHUsA He GyAeT paBHbIM
R, = 2, a janeko nepewarHeT aBapuinHyo rpaHnly v
[JaTa HacTynneHVA aBapu CTaHOBUTCA OTKPbITON.

Monaraem, 4TO B TOMbKO YTO MPOYUTAHHOM TeKCTe
COAepaTca OTBETbI HAa paHee NoCTaB/eHHble BOMPOChI,
a BOT crnefyeT nn aobrBaTtbcA abconoTHoM Gesonac-
HOCTW, BO3MOXHA /I OHa KaK TeXHWYeckoe MOHATHe,
OMpPaBAaHO N 3TO C SKOHOMNYECKON TOUKM 3peHns —
elle NpeacTouT OTBETUTD.

M. EpemeeB B cTatbe «[lpepgoTBpalieHve nasu-
HOOGpa3Horo (nNporpeccupyrowero) ob6pyLeHUs
HeCyLMX KOHCTPYKUMI YHMKaNbHbIX 6onbLienponet-
HbIX COOPYEHWUWA NpW aBapUMHbIX BO3AENCTBUAX»
(CrponTenbHad MexaHMKa WM pacyeT COOPYKEeHWUW.
2005. N2 2) nrcan, YTo KaxaoMy COOPYXEHUIO MPUCY-
Lja BEPOATHOCTb pa3pyLleHus. MNonbiTka NprbnmsnTts
3Ty BEepOATHOCTb K HYNIIO COMPOBOXAAETCA CTPEM-
NEHNEM CTOUMOCTU COOPYXKEHUA K BGEeCKOHEUYHOCTW.
MoBblWeHHan HafEXHOCTb YHNKANbHOIO COOPY>KeHUs
n obecrneumBarownii ee nepeyveHb JOMOMHUTENbHbIX
MeponpuATUA JOMKHbI ObiTb 006A3aTeNbHO OroBO-
peHbl B «TeXHUMYECKOM 3afaHMM Ha NPOEKTMPOBa-
HUey, yTBEePXKAaeMOM 3aKazumnkoM. [Tpu3Haem, uto 310
BblCKa3blBaHWe CcnpaseavBo.

CnepoBaTtesibHO, peyb MOXHO BECTU TONIbKO O purCKe
[onycTUMoM, KoTopbin V.. PbKKMH onpegenser Kak «...
ONTUMAsIbHBIN GanaHc Mexxay 6e3onacHOCTbI0 U Tpebo-
BaHWAMM, KOTOPbIM JOMKHbI YAOBNETBOPATL MPOAYKLNS,
NPOLIECC, YCIIYra, a Tak»Ke TakuMm GakTopamm, KaK BbIrog-
HOCTb NONb30BaHUA, 3GGEKTVBHOCTb 3aTpaT 1 apyruey.
MoxHo npotue: «[JonycTmblii pUCK — coXpaHeHne GpyHK-
LK 30aHNA (COOPYXKEHWA) 1 XKMU3HW JIIOAEN NPU NOBPEXK-
JeHUN obbeKTa HedBMXKMMOCTW». Elle oguvH BapuaHT:
«[lonyCTUMbIN PUCK — COXPaAHEHWE XW3HW Nogden npu
NoBpeXxAeHN 34aHNA (COOPYKeHMNA) C MONHON NoTepen
byHKUMOHanbHON featenbHocTH». Bbibop nepsoro wnm
BTOPOro onpefeneHns 3aBUCUT OT «BbIFrOAHOCTW MOSib-
30BaHuA, 3PpdEKTUBHOCTM 3aTpaT», HO B 060MX CiyYasnx
06s3aTeNbHO COXPaHEHE YENOBEYECKNX XKN3HEN.

Opyron n He MeHee BaXXHbIi KPUTEPUIA, NO KOTOPOMY
cynAaT o 6e30MacHOCTH, — XU3HEHHBIN pecypc coopy-
XKeHus.

Ona nporHo3a 6e30nacHOro OCTaTOYHOro pecypca
3[aHKA (COOPYKeHWs) 3aBUCMMOCTb GU3NUECKOro N3HO-
Ca OT BPeMeHW B ABHOM BUWJE MO aHaNIOrN C BbipaXKeHu-
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em (10) TakXKe NpMHUMAeTCA B GOPME SKCMOHEHTbI:
JT)=1-exp{-i-T}, (1)
rae i — NHTEHCUBHOCTb PpU3NUYECKOro U3HOCA OObEKTA.

MprpasHuBas npasble yactu (10) n (11), nonyyaem:

1=0,0365 (R- DT +T,). (12)

M3 dopmynbl (12) cnegyeT, uto K Hauany CTpouTenb-
CTBa 06bEKTa, Korga R =1, I3HOC paBeH HyJo, YTO COOT-
BETCTBYET MPUHATON rmnotese.

Mpy HangeHHOM 3HaueHun KoadoduumeHTa k MOXHO
OnpeaennTb BEMNUMHY KOHCTPYKUMOHHOTO usHoca J, |
npv BOCTUXEHUN OOBEKTOM MpefAenbHO LOMyCTUMOro
pvicka aBapum R = Rnn = 32. 113 dopmynbl n3Hoca cnepy-
€T, yTo J"H= 0,7 (70%). Mpwn TakoW BENNYMHE M3HOCA HA
00beKTe [JOMKHbI ObITb HauaTbl PEMOHTHbIE PaboTbl A4Ns
CHVKEHMA pUCKa aBapun.

besonacHbin ocTatouHbin pecypc T, onpegenutcs
no ¢opmyne T, = Tm1 - T, rpe Tm1 — Bpems OT Hayana
CTpouTeNnbCcTBa 06beKTa O AOCTVXKEHVA UM NpedenbHO
JOMyCTUMOTO prCKa RnA. Bpemsa TnA npv HangeHHOM 3Ha-
YEeHUW MHTEHCUBHOCTIN HangeTcA U3 ypasHeHuA (11), ecnn
npuHATL, 4to (T =T) = J = 0,70. Benuunry T, MOXHO
onpegennTb TakxKe 13 GopMynbl, BbITEKaloLLeli U3 paBeH-
CTBa NpaBbix YacTer 3aBucumocten (10) u (11): {-0,0365 x
X(R, -N}={i-T } usrotopoii cnepyert,uto T, =1,13/i.
B pesynbrate dopmyna ana onpegeneHvsa 6e3onacHoro
0CTaTOYHOrO pecypca UMeeT Cieay LA BUA:

T,,=113/i-T. (13)

Mo dopmyne (12) MOXHO cnporHo3mpoBaTb He3onac-
HbIi pecypc obbekTa Ha MOMEHT BpPeMeHW OKOHYa-
HWA ero CcTpouTenbCTBa. [4nAa 3Toro BefMUuHy T¢ cne-
AyeT NPUHATbL pasHow Hysio. MNpwn R¢ > le| 6e30onacHblii
pecypc ob6beKTa MONHOCTLIO MCUYepraH.

MpepenbHbI CPOK CNyKObl 06bEKTa T"p MO>HO Crpor-
HO3MpOBaTb M3 ycnoBuA, Yto Npn T = T"p M3HOC U3Be-
CTeH U paBeH J"p =0,95. 3gecb Bpema T Takke MOXHO
onpegennTb 13 paseHcTBa {~0,0365- (R - 1)} ={-i-(T )},
13 KOTOPOFO CNIEAYET, UTO

T =2,993/i. (14)
®opmyna (14) cnpaBeannea, ecnv Ha o6beKTe He BbIo
KanuTanbHOrO PEMOHTA, CHMXAIOLWEro PUCK aBapuu.
Mokasatenun pecypca T, 1 T cylwecTBeHHbIM 0Opa3oM
3aBUCAT OT BeNINUMHbI GaKTNYECKOro prcKa aBapvm Ha
MOMEHT cZlaun o6beKTa B SKCryaTaLmio.

[lanee cnepyetr oTMETWTb, YUTO e€CiM NO WCTEUEHUMN
6e30MacHOro pecypca pPeMOHTHO-BOCCTaHOBUTENbHbIE
MepOonpUATAA NO CHUMKEHMIO PUCKA aBapun Ha 06bekTe
He 6yayT nposefeHbl, To BennunHa (T - T ) cTaHeT Bpe-
MeHeM «JoXNTuA obbeKTa». B 3TOT nepuog ero conpo-
TUBNAEMOCTb HEMNpPOeKTHbIM BO3AeNCTBUAM byeT cHY-
»eHa n ncnonbsosanue (T, - T"A) pecypca MmoxeT npu-
BECTM K aBapwK, a 3HauuT, 1 K ybbITKam, KoTopble 6yayT
HeCoM3MepUMO BbliLLE CTOMMOCTU NpeayrnpeanTenbHbIX
MeponpuATHIA.

Tenepb MHTEPECHO 06PATUTHLCA KNPOEKTHBIM PUCKAM.
YyTb paHblue 6bI110 CKa3aHo, UTO OWNGKN NPOEKTMPO-
BaHWUA 1 CTPOUTENbCTBA MOXHO NPeACTaBUTb Kak BUP-
TyasibHbI KOHCTPYKLUMOHHBIN n3Hoc. Chopmynumpyem:
NPOEKTHbIl PUCK — 3TO BUPTYanbHbIll dpakTnue-
CKUil pUCK aBapuu npun T, paBHbIA HYNIO, a 3KC-
nepTusa - AuarHoCTMKa BUpTyanbHoro ¢usmnuye-
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CKOro COCTOAAHUA U onpefesieHne ero pucka.
M3 31X ABYX onpegeneHuin BO3MOXHO BbIABUTb BUP-
TyaNibHbI M3HOC COOPYXKEHWA, @ TakXKe BMPTYasbHbIN
KM3HEHHbIN pecypc. [py npeBbiLIeHUN NPOEKTHOrO BUP-
Tya/lbHOro p1cka Rnp= 83 anpropwn XKM3HEHHbIN pecypc
CTaHOBWTCA paBHbIM 0, T.e. KaTacTpoda MOXEeT NPON30NTH
B 06O/ MOMEHT MOC/ie MPOMYLUEHHbIX 3KCMePTU30M
OLWMOOK 1 3aBepLUIEHNA CTPOUTENbCTBA. ITO 6esycnoBHoe
MOJIOXKEHVEe BbIBOAUTCA 1 M3 GOPMYnbl 3HOCa O6beKTa:
JM)=1-exp{-i-T},
rae T=T+T,_ T -BpemanpoektuposaHus, T, - cpoK
3KCnnyaTaumm o6bekTa, pasHbiii 0.

Mpeanonoxums, YTo BpemsA NPOEKTUPOBaHWA PaBHO
ofHOMy rogy (A0 Hauyana aKcnepTn3bl), U NP HOpMasb-
HOM MPOEKTHOM pUCKe, PaBHOM 2, MOAYUM BUPTYalb-
HbI M3HOC J, paBHbI 4%, NHTEHCUBHOCTb N3HOCA:

1=0,0365 - (R- /T +T,)=00365-1:1=0,0365.

Torga npeaenbHbIN >KU3HEHHBIN pecypc HaLero rmmno-
TETUYECKOrO COOPYXKEHUA, ONpefeneHHbIN SKCnepTamu,
6yneT paBHATLCA:

T"p =2,993:0,0365 = 82 ropa, Uto 6/1M3KO K HOp-
MaTuBY.

Ho ecnun npoeKTHbIN pUCK yKe 6yaeT paBHbIM, K Npu-
mMepy, 34 (B3ATO M3 MPOEKTHOW MpPaKTUKW), TO Toraa
J - BUpTYyanbHbI baKTUUeCKnin M3HOC GyaeT paBHbIM
70%, BMpTYanbHaa MHTEHCUBHOCTb U3HOCa — 1,2, a 6e3-
OMaCHbIN M3HEHHDBIN pecypc — 2,5 roga. A y o6bekTa,
y Kotoporo R paseH 150, BUPTYasbHbI XN3HEHHbIV
pecypc — 6 mMecsALeB. YXKacaloLwanca LeHa NPOeKTHbIX
OLWMGOK B TOM, UTO VX CNleAICTBME — aBapuA — peanusyeT-
CA 0YeHb bbIcTpO.

CueHapuin CTPOUTENBHOW aBapuK, Kak NpaBuiio, Npes-
cTaBnsAeT cobon nepeceyeHne AByx cobbitin. OgHO U3
HUX COCTOWT B HEOXNZAHHOM MPOABNEHNN NPUPOJHO-
KIMMaTN4eCckoro Uan TeEXHOreHHOro BHELLHEro Henpo-
€KTHOro BO3[EeNCTBMA Ha OOBEKT, MpoBOLMPYOLIEro
aBapuio (CMyCKOBOWM KPIOUYOK aBapum), KOTOpoe Hakfa-
[blBAETCA Ha COBOKYMHOCTb YesioBeYeCKMX OLMOOK.
WNTor — npeBbilleHe KPUTMYECKOrO 3HaueHWsa pucka
aBapuu. Bot nouemy ero pernameHTMpoBaHue — 06b-
€KTVBHasA Heo6XoAMMOCTb.

PernameHT fJomkeH 3amonHWTb 06pa3oBaBLUYIOCA B
PbIHOYHBIX YCNOBMAX Ype3BblYaliHO OMACHYl0 HOpMa-
TUBHYI0 «6peLlb». C ero NpUHATMEM Hanboree 3HaUMbI-
MU NPodeCccAMM B CTPOUTENBCTBE CTAHOBATCA SKCMEPT
N expert surveyor. JKCNepT-MHCNEKTOP, WK SKCnepT-
nccnepoBatenb, — 3TO CMEUUanucT ¢ yrnybneHHbIMK
3HaHVAMU He TONbKO B CTPOUTENbCTBE, HO U B HOpPU-
cnpyaeHuun. IMeHHO OH AOMXKeH onpeaenaTb NOPAAOK
[encTBMI NO NNKBMAALMN NOCNeACTBUN CTPOUTENIbHON
aBapuu, BbIACHATb ee NPUYMHBI 1 04epUnBaTh Kpyr N,
KOTOPbIM NPeACTONT HeCTM 3a Hee OTBETCTBEHHOCTb.

O6nacTb NPMMeHEHNA perfnameHTa BKloYaeT B cebs:

1) AeknapvipoBaHMe (B TOM YMCie Ha CTaaun NPOEKTa)
KOHCTPYKLMOHHOW 6€30MacHOCTY TEXHNYECKUN CIIOMXKHBIX
1 YHUKaNbHbIX 34aHNI 11 COOPYKEHWIA;

2) VHXeHepHoe CoNPOoBOXAeHNE (MOHUTOPVIHT) CTPOS-
LLIIXCA OTBETCTBEHHBIX 0OBEKTOB C OHOBPEMEHHOM Cep-
TMKaLmen X COOTBETCTBMA BEIMUMHE PUCKa aBapuu;

3) TapuduKaumio Npu PUCKOBOM, HAKOMUTENBHOM

rocyfapcTBEHHOM, KOMMEPUYECKOM 1 B3aUMHOM CTPaxo-
BaHWM (NepecTpaxoBaHUN) PUCKA aBapUN CTPOALLMXCA U
3KCMNYyaTUPYyEMbIX 30aHUA 1 COOPYKEHUI.

[leknaprpoBaHMe Ha 3aKNYMTENbHOW CTagun Npo-
eKTa COCTOWT M3 ABYX onepauuii — 3KCnepTu3bl U Nog-
60pa yYaCTHMKOB CTPOUTENbCTBA, CMNOCOGHBIX B COBO-
KynHOCT obecneunTb Tpebyemyto KOHCTPYKLMOHHYIO
6e30nacHOCTb Ob6beKTa. 3afaya dKcnepTa — BbIABUTbL
owWKn6KK, 06A3aTb aBTOPOB MPOEKTa WX YCTPaHWUTb ©
OLIEHUTb BAVAIHME 3TUX OWMOOK Ha BENUYMHY puUCKa
aBapuu, eciv 6bl OHV OCTaNNCb He3ameUyeHHbIMU. Taknum
obpasom ycTaHaBnMBaeTCcA KBanMduKaLMOHHOe COOT-
BETCTBME aBTOPOB MPOeKTa NX TBOPUECKUM aMOMLMAM.

Bbibop noppagHbIx 1 cybnoapanHbIX OpraHU3auumini
[OMKeH 3aBMCETb OT OLIEHKU NPeACTPOUTENIbHOMO PUCKa,
KOTOpPbIN CBA3bIBaeTCA C 3GGEKTUBHOCTBIO CUCTEMbI
KayecTBa, oTBevatowen ctaHgapty MCO 9001 n ycnew-
HO «MPVBUTOW» B 3TWMX OpraHu3aumax. VHxeHepHoe
ConpoBoXKAeHWe (MOHUTOPUHI) COBMafaeT C npoueny-
pOWi NCMbITaHWI Ha COOTBETCTBIME TPpebyemoit BennumHe
pucka aBapuu. Mpu Takon cepTUdrKaLmMn NCbITAHNAM
noABepraeTca pPuUCK aBapuv O06beKTa KOMMbIOTEPHbIM
MOAENMPOBaHNEM aBapUMHbIX cuTyauumin. [na 3ton
Lenin MCnonb3yeTcA 3KCMepTHaa cucTema, NpeacTtaBs-
nawwan coborn YenoBeKO-MaLLUNHHbIA KOMIMIEKC, cove-
TaloLWWi MaTeMaTmyeckme MeTofbl U UHGOPMaLIMOHHbIe
TEXHONOIMU C OMbITOM, 3HAHUAMMW Y UHTYULMEN JIIOAEN,
0oCBOMBLLMX Npodeccuio sKkcnepTa.

Ha pwuc. 3 un3o6pakeHa KapTa pucka aBapum
4-3Ta)HOrO KapKacHO-CBA3EBOro 3JaHuA, MOCTPO-
eHHoro B Tpouuke. 3 Hee cnegyeT, YTO TONbKO PUCK
aBapuu Hynesoro uukna (1,520) storo o6bekTa cooT-
BETCTBYET HOPMaNbHOMY 3HAUEHWIO; PUCK e aBapun
06beKTa B LEeNIoM (YeTbipex «MPOMEXYTOYHbIX 3Ta-
NoB») NpeBbicuN Tpebyemoe 3HaueHne 6onee yem B 7
pas3. K coxaneHuio, 3KCnepToB NPUrMacuin Ha 06beKT
NNLWb TOrfa, KOrha MOHTaX ero KOHCTPYKLUIA yxKe Obisi
3aKoHuYeH. Ecniv 6b1 oHM paboTanu ¢ HyneBoro LmKna,
TO 3a CYET PerynmpoBaHUs yaanocb Obl «NpUXKaTb»
KPVBYIO PMCKa aBapun K HYXKHEN rpaHuue AonycTu-
Mol obnactu. CnpaBeanMBOCTA paau cnefyet oTMe-
TUTb, YTO CTPOWUTENN HALN AEHbIM, YTOObl NUKBU-
anpoBaTb YacTb gedekToB. MNOCKONbKY pUCK aBapum
ocCTanca B 06NacTu MpremsieMblXx PUCKOB, OOBEKT
6blT NPUHAT B 3KCUTyaTauuio, HO NocieACcTBMEM npe-
BbILUEHUA HOPMANbHOIO PUCKa CTano CHUXEHUe ero
6e3omnacHoro pecypca. PacueTbl nokasanu, 4To Bpems
6e30MacHol 3KCrlyaTaumMm 3Toro ob6beKkTa CoOKpaTtu-
nocb B 3 pa3al TakoBa HenzbexHas nnata 3a NpeB.bl-
LIeHVe HOPMabHOMO PrCKa aBapuu.

B 3aknoueHve cnepyeT ckasaTb, YTO HOPMATMBHbIN
OOKYMeHT B dopmMe Unn TeXHWYECKOro pernameHTa,
WAW UHCTPYKUMKW nof Ha3BaHuem «KonuuyecTBeHHas
OLEeHKa PUCKOB MPOEKTMPOBAHWA U CTPOUTENbCTBA
ONA YHUKANbHbBIX U CIOXKHbIX B UHXEHEPHOM OTHOLLE-
HUW 30aHUI», MOXHO CKa3aTb, roToB. ba3a AgaHHbIX ©
pacyeTHbIN anropyuTM NO3BONAIT CO34aTb NPOrpamm-
HbIli KOMIMJIEKC — UHCTPYMEHT NepBOI HeobXxoaumocTur
InA dKCnepTa-nccneposatens. BaxxHo ocsouTb npeg-
NOXEHHble MpaBuUia OLEHKN CTPOMUTENbHBIX PUCKOB,

yTobbl 06ecneunTb KOHCTPYKLMOHHYI 6e3onac-
HOCTb B HEMPOCTOE BpPeMs, KOraa, Kasanocb 6bl, Bcex
VHTEpeCyeT «MepBbIM AeOoM» TOJIbKO CBEPXMNPUObIb,
HY «...a AEBYLUKU...», T.e. HAAEXHOCTb 34aHnN U 6e3o-
NacHOCTb JI0AEN — 3TO He cenyac, 3TO «...MOTOMY.

DTa cTaTbs NybnuKyeTcsa BCsief MPOEKTY 3aKOoHa
«O TexHuuyeckom pernameHTte «O 6e3oMacHOCTU 3aa-
HWU U COOPY»KeHW», NpeacTaBneHHoro B focaymy u
BHECEHHOrO Ha PacCMOTPEHKe FPynmnon AenyTaToBs.
OH, MO HallemMy MHEHMIO, MOJIb3bl MPOEKTUPOBLIMKAM
N CTPOUTENSIM HE MPUHECEeT, MOCKONbKY 3aboTbl O
NoAnMHHON 6e30MacHOCTY 3aHVIN U COOPYKEHMI B
HeM HeT. B pernameHTe He UyBCTBYeTCS NPUCYTCTBUE
rNaBHOro CybbekTa 6€30MacHOCTU 1 KauecTBa — Yeno-
BeKa, MO0 TONbKO OH B 80% cCyyaes, ecnu He 60Jblue,
— BUHOBHUK aBapuit. [l03TOMy CTPaHHO, YTO B MPOEKTe
3aKOHA HeT TPebOBaHMI MOCTOSAHHON WU KOHTPONU-
pyemoi1 yuebbl rnaBHbIX NHXEHEPOB, KOHCTPYKTOPOB,
CaHTEXHMKOB, NpopaboB, MeHeaXepoB. HeT ycTaHOB-
Kn MuHpernony n CrponnsgaTy eXerogHo nsgasatb
MHPOPMaLMOHHBIN COOPHUK 06 aBapuAX Ha TeppPUTO-
pvn PO, 06 nx npuumrHax, ¢ 3aKnio4eHNAMN MECTHOW 1
TEXHNYECKON KOMUCCUIN N KOMMEHTapAMUN BeRyLLnX
cneumanucToB oTpacnu. He nponvcaHa obsa3satenbHas
npouenypa nonyyYeHus, NUWEeHNsA 1 BOCCTAaHOBNEHUA
JINYHOCTHBIX INLEH3UI AN NPOEKTUPOBLUMKOB, HaMe-
puBaowmxca paboTaTb Haf YHUKanbHbIMK 06beKTa-
MU. JINYHOCTHBIX MOTOMY, YTO NIULIEH3UN OpraHu3aLuin
He yMeHbLUaloT KonMyecTBo 6paka B MpoekTax U Ha
cTpolikax. W 6onee Toro — cosgaloT cuTyauuu, ype-
BaTble NOBTOPEHMEM paHee AONYyLEHHbIX OWN60K. U
HaKOHeL, B 9TOM JOKYMeHTe HeT HU OAAHOr0 YNCAa, HU
O[IHOr0 NOPOrOBOro 3HaueHnA 6e3onacHOCTN.

ABTOpaM NoAo6HbIX JOKYMEHTOB CrielyeT MOMHUTb,
yto: «OOUH U3 (hyHOaAMeHMAasNbHbIX NPUHYUNOE
cospemMeHHOU HAyKU cocmoum 8 mom, Ymo seJie-
Hue He/lb3A CHUMAMb NOHAMbIM 00 mex nop, NoKa
OHO He ONUCAHO NOCPedCMBoOM Kolu4YeCmeeHHbIX
xapakmepucmuk» (J1. 3ade). A pa3paboTumKy TEXHU-
Yyeckoro pernameHTa o 6€30MacHOCTM 3A4aHNIA U COO-
pYy>KeHWIN BMecTe C genyTaTamu NbITalTcsa 06bACHNTDL
WHXeHepaMm, 4To Takoe 6€30MacHOCTb C/IOBaMMU.

deBpanb/MmapT Bb“:ﬂ“!kjt
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THE MOST LONG-AWAITED
RECORD

In January is a magnificent house-
warming party of 828-meter tall
skyscraper Burj Dubai, renamed into
Burj Khalifa was held. This tower
was programmed to be a “city in the
city” - with its own lawns, boulevards
and parks. The project by Skidmore,
Owings] & Merrill (SOM) and architect
Adrian Smith is further developing
of tower with load bearing envelope
typology - “building-pipe”, developed
in 1960s by SOM engineer Fazlur Khan.
To be more precise, here is used a
ferroconcrete construction of the
main “pipe”, reinforced “by pipes” -
buttresses. The basic innovations of
project are concealed in details, for
example, profiles of sashes. Because
one of the major tasks of architects
became wind resistance, always very
strong in the upper levels of tower,
which are far beyond the lower clouds.
Therefore the texture of facade
works in the air medium just alike the
roughness of shark skin, which allows
to overcome water resistance of water
with rapid motion.

Special grade of concrete? which
maintains temperature to +50°C, was
developed for Burj Khalifa. It was
being cast with adding ice fraction
into mortar only at night.

Burj Khalifa is the key element of the
new Dubai business centre. 37 lower
floors are assigned for hotel, and from
45 to 108 floors there are 700 luxurious
apartments. However, most of area is
intended for offices. The exceptions
are 123 and 124 housing the sky lobby
and observation deck. Whilst non-
operated upper part over the basic
structure besides the decorative
function serves as an antenna.

The building contains 65 double-
deck lift cars, which cost the client
$36 million. It's worth noting that the
only service elevator can run from the
ground floor to the upper one. Tenants
and visitors of the skyscraper will have
to change cars to get to the upper
levels. The elevators, installed here are
capable to run at 18 m/s.

VERTICAL HORIZONS

Despite the credit crunch, despite the
collapse of half of the world’s financial
system, despite the latest credit crisis
in Dubai, the Shard by Renzo Plano,
Europe’s tallest tower continues to rise
out of the ground. That was the good
news from Sellar, the developer.

The developers and their Qatari
Royal family backers are confident of
progress on schedule. No slippage
here, not a day.

Mace the main contractors were lifting
steels for the core and part of the
exterior wall, focused on their target to
deliver over 1.5 floors per week leading
to a topping out planned for the end of
2010. 72 floors of the skyscraper will
house offices, suites, hotel, spa, retail
and public catering area art fallery.

TheShard,ortheLondonBridgeQuarter
asithasgrowninto, now encompassing
the adjoining building, the new bus
station, rail station platform and the
Thameslink rail viaduct is the largest
urban regeneration London has seen
since the war. The complex will deliver
one million square feet of floor space,
50% of it pre-let. The overall height of
the the adjacent New London Bridge
House will be about 180 m. This £400
million will include 55,800 sq. m of
offices and shops.
Along with erecting of office tower
the nearby commuter transfer hub
will be also reconstructed. Its roof is
set to become partially glazed, whilst
existing bus station of 13 lots will
extend to 21.
The New London Bridge House wil
be covered with 33,000 sq. m of
photovoltaic panels to provide half of
energy consumption of the structure.
Renzo Piano Building Workshop

A TASTE OF THE ORIENT BY KPF
Plans for the Mandarin Oriental Las
Vegas, designed by Kohn Pedersen
Fox (KPF) as part of CityCenter, a new
67-acre urban resort destination by
MGM MIRAGE and Infinity World
Development Corp. (a subsidiary of
Dubai World), have been unveiled.
Atop a luminous, multi-use base
containing ballroom and retail space,
the iconic Mandarin Oriental hotel
and residences, which comprises 392
luxurious rooms and 225 branded
condominium residences.

At over one million square feet, the
project was designed by KPF to
exemplify the prestigious standards
of the Mandarin Oriental brand. Based
atop a podium made of zing, titanium,
granite and limestone, the building
rises vertically into a facade that draws
inspiration from traditional Chinese
motifs. Vertical panels of aluminium
and glass interlock with horizontal
frit to create this unique appearance.
Express shuttle elevators take guests
straight past the state-of-the-art
swimming pool and spa on the sixth
and seventh floors to a sky lobby on
the 23rd floor, offering panoramic
views of the Las Vegas skyline.

While the striking architecture and
magnificent interior design contribute
to the rich experiences of this five-
star hotel, the design by KPF is also
outstanding for its sustainable and
practical features, enabling the project
to achieve LEED Gold certification.
With a super-efficient central plant, a
key consideration in the design was
the local climate, with the building
created to withstand the heat of the
desert in a sustainable way.

A. Eugene Kohn, Chairman, KPF
commented: “This project has
been a great opportunity for KPF
to demonstrate our ingenuity and
talent in creating buildings that are
not only aesthetically unique but also
sustainable. One of our key aims when
designing Mandarin Oriental, Las
Vegas was to achieve a project that
was as endurable and energy efficient
as possible within the taxing Las Vegas
climate. As well as creating a thermal
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facade system, using sustainable
building materials and incorporating
day-lighting controls, water reduction
strategies yield a 45% reduction in
portable water use.”

Kohn Pedersen Fox Associates

VINOLY'S CRESCENT
Rafael Vifioly's 1,495 room Las Vegas
hotel is finally opened. The form
of the 1.6 m sq ft, 57 storey Vdara
Hotel and Spa is a crescent providing
alternative perspectives from each
elevation and offering a variety of
views across the Las Vegas desert.
The tower is distinguished by three
recessed segments of different
heights and contrasting colours.
Designed by RV Architecture LLC,
under the leadership of Rafael Vifioly
FAIA Vdara becomes a monument
not just because of its architect but
because of its contrast with the
bright lights of the Las Vegas strip.
The building's modern character is
instead generated by both form and
by the alternating bands of reflective
vision glass and light-diffusing,
acid-etched spandrel glass in black
and white which are set off on
different planes to achieve a unique
shimmering texture on the fagade.
The body of the hotel ensures that
a stay at the Vdara will be unlike any
other, with the wide curve of the
building calling for the 1,495 suites
to be wide and shallow to optimise
natural light infusion and views. In
addition to the rooms a curved pool
deck, feature bar, two-level Vdara
Health & Beauty, sky pool and lounge,
conference center with meeting
rooms, sub-divisible 4,000 square-
foot ballroom, boardroom, and a pre-
function/registration area are available
to visitors.
The announcement comes as a breath
of fresh air for a development which
has been steeped in negativity over
the past year. News of lowered room
prices and high vacancy rates in the
wider CityCenter development was rife
after MGM announced a $750 million
third quarter loss. CityCenter had to
be saved from bankruptcy by a global
effort with eight banks from around
the world infusing the development
with $1.8 billion. CityCenter is also a
collaboration between MGM MIRAGE
and Infinity World Development Corp,
a subsidiary of Dubai World which this
week hit the headlines by requesting
a debt standstill for its $80 billion
obligations. Design-wise the project
has seen its fair share of difficulties
too with Norman Foster's Harmon
Hotel, designed as the gateway
project for CityCenter, being cut in
half, reportedly due to construction
flaws.
In addition to Vdara and the Harmon
Hotel, Daniel Libeskind has designed
the entertainment district - Crystals,
Helmut Jahn has designed twin
residential towers - Veer Towers, KPF
has designed the hotel and residential
Mandarin Oriental Las Vegas and Pelli
Clarke Pelli has designed ARIA, a resort
and casino

Rafael Vinoly Architects PC

BOUNCING OFF THE BASE
TaiKoo Place is an office campus
situated in east HK Island. With a
height of 308 m, One Island East (OIE)
is the seventh tallest building in Hong
Kong.
The reduced footprint of the new
building released the congested
urban fabric and improved the
streetscape at pedestrian level. The
new building is connected to the rest
of the TaiKoo Place office campus
through a well-established elevated
walkway system with link bridges
providing pedestrians convenient
access to other office buildings and
the MTR station. Together with the
refurbishment of more than 5,500 sq
m landscaped garden to the east, OIE
revitalised the neighborhood towards
a better environment.
The basic form of the building is a
central core square with four rounded
corners. It is orientated at 45 degrees
to the site configuration to improve
the spatial relationship with the
neighboring buildings. The corners
facing north & south open up at the
top floors to address the Harbour
view while the corners facing the east
and west open out to the open space
at the base. The edges of the four
facades sail beyond, creating a floating
effect, giving lightness to the building.
Lighting feature incorporated into the
edge of the four facades enhances the
floating effect. Vertical architectural
fins are introduced at the facade in
a staggered pattern to give a subtle
texture to the building. The innovative
glass wall system employed at the main
lobby results in an extra tall space with
maximum transparency bringing the
outside into the interior and vice versa.
The upper lobby level is suspended
from the ceiling as a floating gallery.
Timber is the main finish for wall and
ceiling. The sculptural timber ceiling,
gives a warm and welcoming feeling
in contrast with the glass wall. The
typical office has a floor area of 2,300
cm. With a structural floor height of
4025 mm, clear headroom of 2925
mm is achieved. Full-height glazing
provides unobstructed view and
natural lighting.

Wong & Ouyang (HK) Ltd

HAVANA BALL

This proposal for Cuba has been
done from the dialogue between the
WTC Accessory International LTDA
Brazil and the architects from Aflalo
& Gasperini Arquitetos. The intention
was to implant in Havana a significant
landmark to the establishment of
technical and cultural importance of
Cuba in the context of the Americas.
The site implant favours an average
building height (180m), occupying
a rectangular island near the beach
of Havana Club, becoming a small
marina. The silhouette of the building
with its sloping surface and rounded
suggests their emergence from the
sea, especially seen from the arrivals
browsing. From the city, the volumetry
of the building opens up towards the
centre, turns its prominent, even seen
from this angle.

The building will contain a shopping
center, an area for conventions and
events, corporate offices, apartments
with hotel service and a hotel about
800 rooms. In its top were provided
areas for recreation, restaurants, a
terrace gazebo and an helipad. In its
base there is a marina, yacht club and
pedestrian walkway. To access the
building was provided an overpass
for vehicles and pedestrian walkway,
reaching a height of 20 m over the sea
to allow access for boats within the
Marina. Vessels of larger scale will have
their base just outside the Marina next
to its entry.
An special attention was given to the
pedestrian connection to the building
by the existence of a pier between the
Havana Club and the yacht club on
a pier along the building, becoming
a pedestrian walkway planted with
trees. The complex construction area
is about 200,000 sq m.

Aflalo e Gasperini Arquitetos

FLYING OVER ABU DHABI
Situated at the gateway to Al Reem
Island on Najmat marina, the 23,757 sq
m ‘Wings’ project will have a defining
impact on Abu Dhabi’s skyline. The
site is approximately 200 meters in
width by 110 meters in depth and is in
the shape of a curved rectangle. One
tower is designated as a residential
tower while the other will be office
space.
Each is conceived as a wing of a falcon
which not only respects the geometry
ofthe Marinain plan but flares outward
in elevation. The twin 300 m KEO
designs will have incredible views over
Abu Dhabi and the Gulf. The grand
duplexes and luxurious penthouses in
the top floors of the tower are destined
to become one of Abu Dhabi’s most
exclusive residential properties. Office
space in the commercial tower of The
Wings is also expected to attract wide
spread attention from investors, as
international corporations continue to
set up operations in the UAE capital.
The entrance lobby will provide
approximately 6,000 sq meters of
commercial retail space along with
access to both the residential tower
and office tower. The podium structure
comprises of acombination of stainless
steel panels, stainless steel mesh
panels, and back-lit glass panels. The
atrium lobby will be primarily enclosed
with a glass structure utilizing the
shading qualities of ceramic frit on
the skylight portion of the structure
to protect the interior for excessive
heat gain.

KEO International Consultants

NEW LANDMARK FOR SEOUL

Assigned for Seoul Gensler's Naru
Tower is the winning unbuilt project
of prestigious WAN 2009 Awards. Naru
tower will be an international icon
that marks Seoul as the next up and
coming global metropolis. It reflects
both the rich history and bright future
of Seoul, which defines itself as a city
of technology and innovation. Naru
tower reflects the importance of the
Han River to Seoul by drawing from

the imagery of a traditional Korean
sail. The form is created by over sizing
the mechanical floors the 'stretching'
the glass like a sail over this frame. The
resulting atriums between this outer
skin and the rectilinear inner skin are
filled with lush vertical gardens that
bring life and a human scale to tower.
The strategy of Naru Tower is to
combine the dynamism of vertical
living with the proven functionality
and market appeal of rectilinear
floor plates. The tower is simply and
cost-effectively built up as a series
of extruded rectangles. Its regularly
spaced mechanical floors vary in size,
providing the vertical frame over
which the exterior facade is stretched
in taught but delicate curves like a sail.
The interstitial volumes this creates
house dynamic, multilevel atrium
spaces filled with lush vertical gardens
that are the life of Naru tower.
Gensler

SAUDI ARABIA BANK
HEADQUARTERS

The design is for a new headquarters
building for a leading banking
institution based in Riyadh and located
at the heart of the King Abdullah
Financial District. Embracing new ways
of working, these head offices have
been designed to be an exemplar of
modern workplace design.

The design is born out of a deep
understanding of the principles of
Islamic mathematics and is respectful
of the geometric ideals that underpin
the traditional structures of the region.
Simply put, the bankis about numbers,
Islamic geometry is about numbers;
so is the building. The shape of the
building is derived from a nested and
repeated fractal form within an
overall Islamic pattern. By following
mathematical rigour to create an
interlocking and infinite geometric
pattern the design creates a balanced
and harmonious building form.

In developing this iconic form, our
inspiration has also been to learn
from the immediate context to ensure
regional relevance and to address
brief requirements. Bio-mimicry of
the structure of the desert butterflies’
wing has been used to inform the skin
of the facades which are interpreted to
provide solar shading while optimising
the view out and incorporating
photovoltaics. Additionally, the
bank rises from an oasis that links
the building directly to a nearby
subterranean retail development at
the same level. The sunken watery
oasis or ‘wadi’ is a link to places in the
region as well as creating a natural
security buffer that provides passive
cooling to assist in avoiding thermal
shock between exteriors and interiors.
The client/end-user is currently
housed in four separate buildings and
lacks a sense of community. To address
this condition we have developed an
optimum floor plate by creatively
reconsidering the central core solution.
The central core has been replaced
with an internal vertical courtyard
that visually and physically connects
the entire building. The functional

requirements of the central core have
been split and located in two smaller
cores at the east and west ends of the
building. These cores not only provide
protection from high heat and solar
loads, they are also more structurally
efficient. The end cores draw fresh air
in directly from the exterior avoiding
space hungry vertical supply ducts
which have been replaced with usable
and lettable floor space.
To avoid glare, a light funnel at the
top of the atrium harvests sun- light
and heliostats bounce light deep
into the heart of the building. Three
storey winter gardens in the lower 10
stories ensure deep light penetration
to the lower ground levels. The heart
of the bank is a light filled vertical
courtyard that is open to its people
and customers. The harnessing of the
bountiful daylight, combined with
a broad range of other sustainable
initiatives that address energy, water,
indoor environmental quality and
material use; the building is targeted to
achieve a LEED Platinum Sustainability
rating.

Woods Bagot

STYLE
Torre Union - the
Abode of Comfort

(p. 28)

INFORMATION PROVIDED BY
CITY GOVERNMENT OF BUENOS
AIRES, ESTUDIO PARYSOW
ARQUITECTOS, PILKINGTON
GLASS LLC

In the period of global
economic hi-ping the archi-
tectural and construction
industry was one of loco-
motives. In particular, tall
initiatives and practices
overwhelmed cities all
over the world surfing the
wave of almost omnipres-
ent prosperity. No doubt
that Argentina dived into
the thick of things too. An
example of estate mar-
ket boom in Argentina of
recent years is 33-storeyed
residential complex Torre
Union, built in Belgrano
area on the Estudio
Parysow Arquitectos
design.

The project Torre Union became
the result of the three-dimensional
comprehension of various requirements
to a multifamily building dealing with
both cost efficiency and economic and
architectural performance. To meet
raising of demands of customer it is
necessary to consider his wishes both
in terms of program and aesthetics.
Furthermore, it is necessary to fulfil
technical regulations in force, city-
planning and maintenance norms,
including Total Occupation Factor and
general urban infrastructural issues.

The architectural dominants, such as
tall buildings are concerned in these
respects the most. In this particular
case the solution combining two basic
floor plans appeared to be reasonable
the most: the lower floors contain four
suites on each, whilst in upper third
of the building every level houses
just two apartments. This difference
is reflected and in the tower’s shape;
therefore skyscraper does not look
like a stack of monotonous volumes,
but it forms an intricate geometric
figure. Besides the external attraction
the structure is also distinguished by
superior comfort in terms of interior
arrangement. Furthermore, in addition
to luxurious apartments with the
highest quality of construction and
design, Torre Union offers a great
variety of unique amenities, which are
capable to satisfy the demands of the
most fastidious tenants.

Spacious front rooms and comfy
bedrooms adjoin by terraces accessible
through transparent door. The upper
levels offer excellent city views and
wide river panoramas. By the way, most
of accommodations at this level have
glass walls. The windows of lower floors
of window are generally of regular size
to minimize disturbance of dwellers
with night street illumination.

The major point of glazing selection
was the desire to ensure unobstructed
and pleasant views. The toper’s front
is facing extensive La Plata river
prospects, thanks to floor-to-ceiling
windows of drawing rooms and
bedrooms. The glazing consists of
thermopanes, which external surface
is made from Pilkington Arctic Blue™
6 mm thick blue solar-control glass,
whilst the internal layer is from 6,4 mm
Pilkington Optilam™ with 12 mm air gap
in between. This solution considerably
reduces solar gain against regular clear
glass ensuring at the same time the
highest transparency factor.

To prevent reducing of views the
balustrade is produced from 10,8
mm flint laminated glass Pilkington
Optilam™.

The single-casement windows framing
6 mm Pilkington Optifloat™ outlook
the rear facade. These are somehow
smaller, since exactly here the kitchens,
closets and technical compartments
are programmed.

The ground floor with engineering and
utility services rooms is isolated from
theroadwaybyaglasswall,thatensures
safety keeping views unobstructed.
Here was used prestressed clear glass
Pilkington Optifloat™ Clear of 10 mm.

At the top of the building there is
a vast public zone (recreation area,
gymnasium, beauty parlour) looking
out to the city and river accentuated by
elegant transparent wall constructions
from Thermopanes, which outside
layer is of Pilkington Arctic Blue™
tinted glass.

The blue facade of the Torre Union
obviously adorns the city skyline of the
northern part of Buenos Aires setting
a new trend on the local real estate
market.

Architectural features are witty
realized in the structural layout, which
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reliability and reasonable arrangement
are the key success factors of any tall
scheme. Naturally, peak load falls to
the lower part of skyscraper; therefore
the concrete central core, where stairs
and elevator mines are placed, is
complemented by columns and load-
bearing walls on the external perimeter
of building. The wind loads and gravity
is being withstood predominantly
by nucleus. It is worth noting, that
such a scheme allowed to erect the
building in record time, which was also
provided by preliminary performance
specification.

All this set conditions for selection
of the materials, which ensure the
combination of vigour and lightness of
complex geometry of the skyscraper.
Proportionality of glazed and concrete
surfaces gives Torre Union stylishness
and structural stability. High-strength
concrete is used for the external
walls, and continuous glazing is
made from dual airtight DHG (Double
Hermetic Glass) thermopanes, which
substantially reduce heat gain and
protect from sediments during the
rainy season, which comes to Buenos
Aires with monsoons.

Project: Torre Union

Client: Torre Union L.L.C. Argentina
Location: Belgrano, Buenos Aires
Effective area: 16,011 sq. m
Number of storeys: 35 floors,
including two underground ones

Height: 111 m

Completion: 2005

Architect: Estudio Parysow
Arquitectos (Roberto Parysow,
Jessica Parysow, Emilio
Schargrodsky)

Glazing: tinted blue Pilkington
Arctic Blue™, transparent Pilkington
Optifloat™ Clear, laminated
Pilkington Optilam™ Clear

Torre Union consists of 92 units. The
first 18 levels contain a total of 4
apartments, 2 with 2 bedrooms and
2 with 3 bedrooms. From the 21st
29th floor there are 2 units on a
floor, each with 3 bedrooms plus
maids quarters. On the 30th and
31st floors, there are 2 exclusive
duplexes with 2 bedrooms each.

In addition to these luxurious
apartments with the highest quality
of construction and design, Torre
Union offers a great variety of
unique amenities.

This is possible because the Torre
Union site is so large, over 2700
square meters, with extensive
landscaping and trees.

ASPECTS
At Vitava
Waterfront

(p- 32)
INFORMATION PROVIDED BY BIG

Prague, which has been
Czech capital since 10th
century AD, is one of

the finest European cit-

ies extending over 5 hills
along both banks of Vitava
river. City’s panorama is

a rich spectrum of iconic
buildings. Prague’s gothic,
baroque, cubism and 20
century architecture is a
magnet for people around
the world by its diversity of
shapes, opinions and ages.

How can you build a modern tower
in this great line of beautiful towers,
which are the trademark of Prague?
Is it possible to build a tower that
fits in the historical framework and
the architectural tradition of Prague
and at the same time create an image
that is so powerful that the tower
can become an icon or landmark
of the Walter site? By combining
the tradition of building towers in
clusters, typical for the old Prague,
with therational way of organizingtall
buildings, known from the modern
skyscrapers, it is possible to make
a new kind of contemporary tower,
which unites history, functionality
and the need for a new landmark. So
far there’s no definite information
whether the building would be
erected or not, but initially it was set
to be completed by 2012.

The witty idea of this sophisticated
tall structure is rooted in artless at
the first sight trick with a slab. What
will appear, if 4 different towers is
actually one continuous building,
which is sliced up and pulled apart
to maximize the amount of surface
and facade area to create attractive
apartments? The manipulation of the
slab turns an ordinary apartment slab
into a series of towers. By twisting
the building, it “opens up” towards
the surroundings - letting in people
and light.

When asked to do a mixed-use
tower in Walter - a former factory-
turned-urban-neighborhood - we
were faced with the dilemma of how
to do a project with a profitable
footprint that would comply with
the proportions of the Prague
panorama. The brief consisted of
retail on the bottom floors, offices
above and condos at the top: three
programs of completely different
ideal proportions. The split slab was
rotated to refit the site, at the same
time optimizing the orientation of
the apartment programs towards
east and west, for better views and
sunlight. As a last manipulation, the
slab was cut open with two incisions
to create a perfect sq. m floor plan
for corner apartments in the upper
part of the building.

Nicknamed The City of a Hundred
Spires, Prague’s panorama of
historical towers is a sacred treasure
to its architects. The Prague Castle’s
composite silhouette of multiple
spires holds the recipe of what could
be a welcome addition to the local
skyline - a bundle of slim towers rather
than a big fat slab. So we decided to
make a big efficient slab... ...creating
a noise barrier that protects the city
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from the noisy traffic. Shaped by the
site, it was a square slab 80 meters
wide and tall and 20 meters deep.

To open the site to the subway, we
twisted the slab open, leaving a slit
for a bridge to pass through from
station to street. The two halves were
800 sq. m each, perfect for offices. At
the middle, all floor plans intersect,
creating a 1600 sq. m common floor
for communal facilities, canteen and
conference rooms.

The resulting building is a form of
split personality architecture: both A
super-efficient Soviet slab and Czech
cluster of towers. As a bonus, the
tower forms a giant W for Walter, an
accidental realization of our aborted
attempt at urban typography. The
result is a building that gradually
transforms from one typology to the
other, from the ground floor to the
penthouse, assuming ideal layouts for
various programs: retail, office and
housing.

The towers holds 27 floors plus the
roof level. The lowest floor which
is connected to the plinth contains
commercial program, entrance and
reception areas for housing and office
floors. The next 4 floors are office
floors of about 4 meters of height.
It's possible to make a connecting
floor at ground floor level, as a part
of the plinth, if there is a need for
connected office floors. This level
may contain canteen and meeting
facilities. From the 4th floor and up
all levels are residential. The roof-
terraces are shared by people living
in the building.

The towers are placed on top of a
slightly elevated plinth - a public
terrace, which is lifted up at the
north corner. It turns into a bridge
that connects across the railway - to
the Metro Station and the existing
neighbourhood at the other side of
Radlicka.The bridge contains program
within the construction - between
two horizontal floor slabs, and it
is hereby possible to benefit from
unique position next to the Metro
Station. The double construction
makes possible for pedestrians to
walk outside - on top of the upper
level, or walk inside protected from
the outside weather. The new bridge
contains program underneath the
surface of the pedestrian bridge. The
bridge is the most direct connection
between the metro and the new city
square.

A parking level is build underneath
the lifted up public terrace and the
“programmed bridge” - within the full
extend of the site. Entrance to the
parking basement level is preferably
established directly from Klikata.
Moving the parking ramp to this
position will improve the quality of the
public space on street at the north side
of the towers.

The general idea is to treat all facades
equally to respect the plastic design-
idea of the building. For every 1,5
meter the facade has a vertical band/
shade wrapped around all sides
of the building. This is an external
facade covering and shading the

underlying glass facade, and they are
at the same time working as fences
in front of the balconies which are
pulled back behind the line of the
facade. Functionally these vertical
mullions make fire divisions between
apartments and structurally bear
wind load.

Self weight of typical floorplates
is to be minimized due to inherent
structural stability issues associated
with building geometry. Concrete
floor plates deliver simplicity in
accommodating acoustic and fire
issues. Post-tensioned flat slabs on
column grid internally maximum
approximately 7,2 m. Alternative
bubble deck construction could be
considered.

Vertical elevational elements to be
formed in steel and concrete filled
steel section. Floor slab perimeter
beam to be formed in steel to simplify
connections in virendeel. External
towers critical design driver with
respect to stability. That's why linkages
between buildings provides benefit
to central two towers and bases
throughout.

W PROJECT DESCRIPTION

Project Walter Towers

Client Private Client
Architect BIG

Collaborators Adams Kara Taylor
Program Mixed-Use

Size 38.000sq. m

Height 90m

Location Prague, Czech Republic
Status In Progress

REGULATION: CSN 73 4301 / Day
lighting Standard 4.3 The total
sum of sun lighted area must
be bigger than 1/3 of the living
area. If sunlight is coming from
just one side - then the depth of
the floor area is only calculated
as the size of up to 2,3 times the
ceiling height. The 1st of march
and the 21st of June, the amount
of sunlight must be at least 90
minutes a day.(It’s also possible
to make the calculation in another
way - so that between the 10th
of Febuary and the 21th of march
there must be sunlight for 3600
minutes (40 days/ 90 minutes per
day)). Living area = part of the
apartment (usually living room,
bedroom, dining room) at least
about sq. m. In case of one room
apartment - the room has to be at
least 16 sq. m.

PROGRAM DISPOSITION
COMMERCIAL AREA 4.353sq.m
OFFICE AREA, 4 floors x 1296 sq. m
(5.184 sq.m)

RESIDENTIAL AREA, 22 floors x 1296
sq. m (28.512 sq. m)

TOTAL 38.049 sq. m

PARKING Underground, 1 floor, 270-
300 cars (6.670 sq.m)

PROJECT CREDITS
Partner-in-Charge: Bjarke Ingels
Project Leader Niels: Lund Petersen
Team: Kamil Szoltysek, Jan
Magasanik

PROJECT
The Tornado of
Pearls

(p. 38)
INFORMATION PROVIDED BY
VISIONDIVISION

Any structure undergoes
wind loads, and the greater
the height, the stronger it
is. If a tower is really tall
(over 300 m) it is likely to
be more or less tapering,
which ensures better sta-
bility and wind resistance
providing more uniform
force distribution through-
out the height.

To minimize the action of
wind loads and to ensure
structural rigidity tow-
ers are being designed
with respect to bending
moment curve reflecting
wind load distribution.
However, lately the con-
temporary high-altitude
architectural practices
often aimed at harvest-
ing the power of wind.
Dynamic prototypes by
David Fisher, Bahrain World
Trade Center, Anara Tower
by Atkins and numerous
other initiatives feature
wind turbines serving as
power generating units.

The frontmen of Visiondivision
Anders Berensson and Ulf Mejergren
in association with Markus Wagner
from Svens Standard have proposed a
new way of wind harnessing. A young
and upcoming architecture firm
from Stockholm, Sweden, designed a
structure with curved blades that are
attached on segments on the facade
which generates power from high
altitude winds.

Visiondivision bid their unique draft for
the Taipei Opera House Competition
last year. This unconventional structure
with upper part merely swelling from
rather slim bulbus was designed
according to predominating wind
flows on the site and the outcome
became a shape that is similar to a
tornado which of course was very
suitable for the concept of the building
and also makes it a very strong icon in
the city, which was also suggested by
the competition arrangement.

The structure is similar to a water
tower with its characteristic mushroom
shape. These kinds of structures
are usually made in concrete whilst
the Tornado is made out of steel for
structural reasons because the scale of
the Tornado (194 m) are much larger.
By raising the building they created
many advantages for the specific site;
it creates a generous public space
around it, allowing markets, events
and a social forum for this part of the

city, it also allows nicer views from the
public main areas in the building.

The new square that occupies the site
slopes gently towards the entrance
of the building, and surrounded by
pearls, the visitors transcends from the
bustling city to a serene world of the
performing arts.

The pearls are non-toxic and non-
flammable acrylic balls with a tint of
reflection.

Pearls in different sizes are combined
into various landscapes inside the
building to enhance the theatre
experience and to make a strong
coherent overall design scheme for
the whole complex.

A great spiral of pearls is the main focal
point of the entrance hall; you can
either take the elevator through it or
the ramp around it, by foot or with the
“VIP Train of pearls”, taking you all the
way into the Grand Theatre.

The Grand theatre is the centerpiece
of attraction and is also embedded in
pearls, creating an elegant and modern
experience for the audience. The
semi-transparent pearls are lit from
behind and dim the light, creating a
glowing sensation. Depending on the
performance, the ambience can be set
intodifferentmodes; creatingan exclusive
environment for staged presentation not
seen anywhere else in the world.

A chandelier of pearls in the middle of
the theatre drops seamlessly from the
roof like a jewel, radiating an ambient
light and makes it the center piece
of the room. The VIP Train is now
converted into comfortable seats.
Reaching the roof terrace, the pearls
subside into clouds. Walking around
among the clouds one can experience a
dizzying panorama of Taipei. The terrace
becomes a great lounge area for the
whole city and a perfect place to feast.
The building performs on its own for the
city, generating culture, urban life and
pure sustainable energy for its vicinity.
This is all strongly manifested from the
visual effect of its rotating facade. The
state of the art technology combined
with the poetic aspects as one ascend
through pearls are an unusual match
in today’s architecture scene, and this
project stands out as one of the few of
this kind in the last years.
Unfortunately, the Tornado did not
win the competition but shortly after
it was published, the architects were
approached by a building company
that wanted to make a feasibility
calculation of the project, so the
Tornado may still be erected in a
near future, making it a unique piece
of architecture and a landmark for
ecological and brave thinking.

Ground level foyer: 560 sq. m,
Altitude -5 m

level 1: Supporting/staff area: 18000
sq. m, Altitude,165 m

level 2: Performance and lobby area:
18500 sq. m, Altitude, 174 m

level 3: Roof terrace: 19000 sq. m,
Altitude, 194 m

Total public area: 38000 sq. m

Total usable floor area: 56064 sq. m
Area of the plot: 20752 sq. m
Building height: 194 m

PERSPECTIVES
Maas Harbour
Tower

(p. 42)
INFORMATION PROVIDED BY
MONOLAB ARCHITECTS

Presently, Rotterdam is
the cutting edge city of
Netherlands and one of
the most dramatic pat-
terns of European urban
avant-garde. During the
WW Il the city was shelled
and bombed into ruins, so
there is almost nothing left
of its prewar monumental
heritage. Contemporary
Rotterdam amazes visitors
with bold architectural
schemes reflecting its usual
bustle, for this is a major
European port and the
second largest Dutch city.
Here stands the very first
European “skyscraper” -
Het Witte Huis (45 m, 1898)
and the tallest structure in
Netherlands - Euromast,
185 m in height.

Rotterdam is considered the high-
rise city of Netherlands. MONOLAB
architects and its principal, Jan Willem
van Kuilenburg are not convinced and
deliver a recommendation to address
this in reality. These Rotterdam-based
architects project a distinct tower, the
ROTTERDAM CITY TOWER, on unusual
location: right in the Maas Harbour...
The high-rise zone, planned by the
DS+V urban planning office, is
extended southwards by MONOLAB
as a facilitating spine for the complete
city. It stretches from the Central
Station District via the Kop van Zuid
to the Zuidplein public transport hub
and Ahoy multifunctional venue. In
this zone, the City Tower is the first
of a series of towers, slowly walking
Southward.

The project is consists of four
co-operating parts: tower, grid,
boulevard, car park.

The tower stands in the water of
the Maas harbour to minimise wind
and shadow effects and to provide
another project on top of the parking
lot. The tower functions through the
intense co-operation with the grid.
It is a sculpture, a liberated tower,
communicating through emphatic
design. From the surrounding context
it looks different from all sides.

If constructed the towerwould become
the tallest buildings in Netherlands
and nearly equal to Petronas Twin
Towers in Kuala Lumpur (452 m). The
tower has a full potential of 83.400
sq. m floorspace. It is programmed
with apartments, offices and special
entertainment / commercial programs
like three observation decksand eleven
locations for facilities like sport clubs,
cafe’s, restaurants, bars, recreation

space and extreme sports facilities. The
special programs are finished in very
transparent glass, the apartments and
office floors are finished in Photovoll
glass, which is semi-transparent, seen
from the outside.

The tower has no traditional core
and has a steel structural envelope
which is made of triangular elements.
Horizontal structures handle forces on
the facade every 12-m. and support
the structural envelope sideways.
These structures are the floors with
‘spider structures’: beams radiating
from center rings. The rings are
connected vertically, providing tubes
that hold the emergency stairs. The
facade is made of approximately
7.500 prefabricated unique triangular
panels of Photovoll glass that deliver
the tower’s electric energy needs. The
tower foundations reach very deep
to take vertical tension forces and
lateral wind forces. The tower has 5
technical floors to handle fire fighting,
evacuation, and climatic services.

The grid consists of vertical steel
profiles with horizontal members
every 16-m. Diagonals in the grid serve
as passing lanes for gondolas and for
lateral stability. The grid is stabilized
towards the tower through a forest
of steel spacers. To handle possible
deflections, hydraulic devices below
each vertical member are tuning the
verticality of the grid. Sky lobbies
connect the grid and the tower,
suspended in-between. The grid
is structurally stabilized with a steel
forest of spacers connected to the
tower. Sky lobbies make connections,
suspended between grid and tower,
serving parts of the tower via short
internal elevators and escalators.

The grid is a vertical highway, a
dedicated logistical matrix. It services
the tower as a carrier through
continuous transport of gondolas that
travel individually along the structural
supports. The grid goes far beyond
traditional elevator systems because
of velocity, efficiency and capacity of
passengers and addresses. Apparently,
one may choose any destination within
this guiding grid, so any gondola
travelling vertically and diagonally
is sure to arrive right to the place.
If necessary the despatching service
would be able operate all this system,
for example gathering most units at a
certain level.

It defines an exponential urban
user-density by holding a maximum
of 200 gondolas (max. 12 passengers
each), which makes a theoretical
2400 passengers travelling at the
same moment. All gondolas move
individually through their own
energy cells and electric engines. All
gondolas together have continuous
intercommunication. In this way they
avoid congestion and collision by
strategically moving up, down and
diagonally for passing, all supported
by the grid.

All gondolas move individually by
their own energy cells and two electric
engines, one in the top and one in the
bottom. Each engine drives a heads
that locks into the steel grid, driving
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the gondola along the grid vertically
and diagonally. The heads can
rotate to change the direction of the
gondola. The cloud of gondolas inter-
communicates toavoid congestionand
cueing. Through variations in speed
and change of directions vertically
and diagonally, each gondola finds
its own critical path to a requested
address. In the side window of each
gondola an interactive touch screen
is embedded in the glass to command
the address. Gondolas have two sets of
doors: in the front passengers step in
from the entry pavilion, and the back
gives access to the sky lobbies and
the tower. The gondolas are glazed
to supply panoramic views while
travelling. Maintenance of gondolas
takes place in dedicated parking
locations on the grid.

The urban pedestrian boulevard is a
pier, an interface connecting to the
nearby Maashaven metro station. It
crosses the parking and the harbour
and gives access to the grid and
tower. The boulevard is spanning the
complete site like a bridge. It has a
structural layout, supported every 15
m. The pedestrian boulevard measures
380 by 40 m. and has a maximum
capacity of 7.000 pedestrians. It is
a steel grid structure covered with
profiled glass planks, like a ‘shadow’
of the grid. Its steel members are
50x50-cm. Glass planks with a
profiled anti slipping topside make a
semitransparent walking surface. The
pedestrian boulevard brings people
via escalators into the tower through
the check-in pavilion with security
facilities. The grid is the transport
medium for a cloud of gondolas.
Through the entry pavilion visitors
and personnel travel via gondolas to
co-ordinates, dedicated addresses on
the grid. The gondolas bring people
to sky lobbies that make connections
between the grid and the tower.
Dense clusters of gondolas will appear
if programs in the tower are more
demanding at certain moments.
Emergency evacuation is also ensured
by several curved escape pipes hidden
inside the main shafts of the structure
to allow people apparently simply to
slide down.

The parking lot has one layer with
a standard grid of 15.00 x 15.00 m.
concrete columns with capacity
for 1000 vehicles. The roof makes a
location for the second scenografic
project with its huge urban window
and plaza towards the Maas harbour.
The project has various options for
lighting:

the tower is lighted in full height from
the grid and displays its sculptural
qualities;

the tower is in the dark, while its
LED covered skin displays a three-
dimensional galaxy;

the grid displays the intense activity
of the gondolas through a perpetual
changing pattern of moving light
particles;

the pedestrian boulevard is uplighted
as a floating strip over the water.
Monolab Architects considers the
Rotterdam City Tower an obvious

benchmark of green and sustainable
development of urban habitat. Let
alone solar cells. An extensive parking
will be useful for both visitors and
tourists, and also it will more or less
liberate the downtown area of traffic.
Kuilenburg believes that it would be
possible to arrange surroundings as
landscaped pedestrian zone with
bikeways. The architect hopes his
dreams to come true being currently
in talks with would-be investors.
Moreover, the draft should be
approved by city authorities. However,
there is a certain prospect for this
dramatic project to be embodied
sooner or later.

MONOLAB INITIATIVE

Status: call for investors & project
developers to show interest for
participation

Design: Monolab

Team: J.W. van Kuilenburg with
A. Chlebinska, E. Komarzynska, P.
Roger Rzepecki, G. Michaud-Nérard,
B. Drogge, M. van Oers, G. Porcu

Jan Willem van Kuilenburg, principal
of Monolab Architects: ‘Rotterdam is
too hesitant, too defensive and too
much like an underdog. After the
Erasmus bridge we are in need of a
real skyscraper of European scale
of which Rotterdam can be proud.
All currently realised towers in
Rotterdam are of mediocre quality
and very primitive. As we should
save in prosperous periods, it makes
the current economic crisis the
right time to invest. This new 450-m
tall skyscraper is ambitious and at
the same time pragmatic: 1. For
Rotterdam it re-opens the window to
ambitious architecture. Rotterdam
always was an urban experimental
field, since it’s center was bombed
out during the second World War,
but since the eighties Rotterdam lost
its courage. 2. It stands in the water.
Conventional towers are on top of
massive parking lots. We shifted our
tower into the harbour and realised
a second project on the vacant site
on top of this parking lot for 1000
vehicles. This second project has
scenografic qualities with its huge
urban window and plaza towards the
Maas harbour and the daily sunsets.
It mediates between the big scale of
the tower and the surrounding city.
The tower is connected with a steel
pier as pedestrian boulevard to the
parking and to the quay plus metro
station. 3. The skin of the tower is
finished in Photovoll glass, it delivers
all necessary energy. 4. Traditional
towers need internal transport
cores for elevators and emergency
stairs. These cores destroy the tower
floorspace and every single elevator
occupiesavertical core.Inthisproject
we placed the core outside, as a grid,
holding the elevators. Placing the
vertical transport system outside,
its appearance displays a building
‘under construction’, something very
common to the Rotterdam people.
You could say we designed a true
Rotterdam high-rise.... at last’.
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UTILITY
Okhta’s Climatic
Hi-tech

(p. 56)

TEXT BY EUGENY BOLOTOV, GM
OF VAK ENGINEERING, PAVEL
BOLOTOV, PRINCIPAL ENGINEER
OF VAK ENGINEERING, MGSU
POSTGRDUATE

Design practices dealing
with internal microclimate
of high-rise complexes,

on one hand, replicate
conventional schemes and
solutions known for build-
ings similar functional, but
on the other - undoubt-
edly, the specificity of tall
structures should also be
considered. Initial stages
of tall designing should
cover the most specific
volumetric character, pro-
portions, selection of struc-
tural layouts and elements.
Therefore, for example, in
connection with wind load
intensity the basic shape
of high-rise building is

the tower with enhanced
stability and streamlined
volume - cylindrical,
pyramidal, prismatic with
rounded angles.

Architectural and layout solutions of
majority of multifunctional high-rise
complexes presume, as usual, the tall
and the stylobate parts, including
lower buildings, integrated with the
tower by roofed passages, by common
halls or superstructure etc.

All  buildings of multifunctional
complex, which have common
hydraulic gears, must be considered
as Integrated Technological System
(ITS). Calculation of design loads
should consider the cross-effect of
different height of parts of a building
or a complex of buildings. In particular,
the rated power input of heater units
serving premises of lower levels are
likely to grow substantially.

The facades of the tall part of a
tower undergo intensive wind loads
and gravitational pressure drop of
indoor and outdoor air. Air pressure
differentials are also significant.
If the building is rather high, winds
blowing at upper levels are severe and
calculated temperatures of outer air is
fairly low (-30°C for tall complexes for
Moscow and Saint Petersburg). That's
why peculiarities of air-heat regime
should be also considered assuming
some additional measures for less
air consumption for infiltration and
exfiltration.

Calculations of air permeability of
curtainwalling determiningindoorand
outdoor air pressure difference, heat
losses, air regime, outer air parameters
at air inlets should consider wind load
distribution throughout the height of

a structure. Estimated wind speed is
determined taking into account wind
pressure differential according to
aerodynamic tests. Lower or higher
outer air temperature distribution
all over building’s height in the cold
and warm seasons, and also powerful
convection currentsalong sun exposed
facades should be considered as well.
External glazing for high-rise buildings
should be highly airtight. With the
design of architectural complex of
a different height this requirement
is extended to the entire envelope
glazing of a structure, including the
stylobate part, which is considered as
ITS. However, even with low specific
airflow rates the area of glazing of
contemporary buildings is extensive
so that the indices of the total cold
outer airflow rate in the lower part of
a high-rise building are rather high
(infiltration).

To reduce infiltration of outside air,
eliminate blowout during cold season
through the windward facades, in the
lower part of a building the variable
positive airflow imbalance (exceeding
of supplied air flow rate (inflow) over
outdraught air (exhaust) may be
realized.

In the strength of design features of
high-rise building its utility network,
including cooling system consisting of
built-inrefrigerators,ischaracterized by
high specific consumption of thermal
and electric energy. The trend toward
larger portion of glazed surfaces of
facades, which make up 100% for
some of contemporary buildings, is
the dramatic factor presuming higher
thermal and cooling loads. With good
progress in thermo-technical specs of
cladding systems it is rather hard to
meet the requirements of normative
documents in force. MGSN 4.19-2005
limits the specific consumption of
thermal energy for the heating of
multifunctional buildings with a
height of up to 150 m by 95 kW:h/m?
during the heating period for living
quarters and hotels to 127 kW-h/m?
for offices and 120 kW+h/m? for offices
in buildings taller than 150 m. MGSN
4.19-2005 also specifies normalized
values of heat transfer resistanse (R) of
facade systems depending on the type
of accommodations and the height of
buildings. The normalized value R of
walls of buildings taller than 150 m
serving as hotels and living quarters
is 3.55 m2°C/W, whilst for the offices -
3.05 m%°C/W.

If the area of glazing is extensive, it
is hard to follow the requirement on
limitation of drop between indoor air
temperature and the temperature of
internal surface of cladding (for office
buildings not more than 4.5°C at a
temperature on the internal surface of
glazing, respectively, not lower than
17.5°C.

Prevention of sweating on cold glazed
surfaces or frosting-up of facade
constructions, if there is a direct flow
of moistened indoor air through the
enclosing constructions (exfiltration),
is one of design problems emerging
in the course of developing high-rise
designs for severe Russian climate.

High-rise buildings require
keeping optimum parameters of
internal microclimate, including
temperature, humidity and internal
air mobility. Moreover, in the course
of implementation the client expects
optimum (or minimum) tangibles for
equipmentandwork production.Atthe
same time, as it's been already stated
above, the high-rise complexes are
characterized by massive consumption
of thermal and electric energy, which
is hard-to-get within dense urban
housing. To achieve higher power
efficiency is one of the basic tasks of
contemporary designing.

Among the utilities most power is
consumed by cooling system. More
power for conditioning of high-rise
buildings is required due to growing
of glazed portion of building’s
envelope and need for additional
cooling capacities for condensation
and removal of excess moisture
from supplied outer air maintaining
humidity values of indoor air. If the
refrigeratory centre is single, there is a
need to accept lower initial parameters
of coolant to compensate its growing
temperature throughout intermediate
heat exchangers of cascade circuit for
remote users. Furthermore, efficient
centrifugal compressor with design
cooling loads of more than 1 mW used
for centralized scheme of refrigeration
allows more than to half rated power
input of coolers.

Less power consumption is mainly
achieved by selection of optimal
cooling and air exchange schemes,
and also air conditioning systems.
In this connection it is reasonable to
develop designs of cooling system
with optional ventilation schemes
(centralized or decentralized) taking
into account the determining technical
factors and feasibility study.

Here are some of numerous problems
to be solved within designing of
utility systems of contemporary
multifunctional tall complexes.

RMJM Scotland Ltd. (Great Britain),
which has richest experience of
designing complex and unique
structures throughout the world,
including  high-rise  buildings,
completed architectural and structural
design of public and business
Okhta Center, set to be erected in
Saint Petersburg at Okhta and Neva
junction.

Itsheating, ventilation, airconditioning,
coolingsystems,includingrefrigeratory
centers, are designed by Moscow-
based VAK Engineering”.

This multifunctional tall complex is
a group of four stylobate buildings
integrated by public court with glazed
roof and glass atriums. The centrepiece
of the composition is 80-storeyed
tower of 396 m. The stylobate
buildings are arranged in a crescent
between the tower and Okhta river.
These structures are getting higher
from the public court entrance and
reaches 69 m. Under the footprint of
the complex there will be a car parking
of four-levels.

The architectural looks of the building
is a flashback of the five-pointed

star shaped Swedish fortress called
Nienschanz previously located here.
The footprint of the tower is also
conceived to be five-pointed star,
which points irradiate from round
central core. The space between two
facades of the tower will form two-level
light halls, buffer zones, which will also
serve as energy-saving devices. These
halls located around the perimeter
of the building will offer the most
unforgettable views of the city.

The tower’s section consists of
round central core, surrounded
by five identical squares of office
accommodations. The tower is
accessiblefromseverallevels,including
the underground floor via the lobby
leading to elevators of conference halls
and regular elevators, and through the
entrances of glass bridges from roofed
public court at 1st and 2nd levels. The
stunning vast lobby allows intensive
pedestrian traffic without any jams.
Most of office accommodations are
of free layout. Regularly, the elevator
landing on each floor has reception
zone, cloakroom, copying and IT
facilities, meeting rooms, diners
and water closet. Besides the offices
there will be conference halls and
separate dining halls, archives. Upper
levels of the tower will be accessible
for general public. There will be a
restaurant (revolving mezzanine) and
observation deck.

The buildings of the stylobate part
of the complex will be of various
function, including: gymnasiums,
swimming pool, convertible
conference hall, media centre meeting
rooms, wellness centres, premium
restaurants, museum. The sections of
these buildings are polygons united by
multi-floor atriums.

The tower relates to the Class A office
buildings, therefore its system of
conditioning of the highest grade will
ensure the best parameters for indoor
air in office areas.

In addition to the MGSN 4.19-2005
and according to client’s performance
specification the internal microclimate
of Class A, taking into account the
increased area of glazing and technical
requirements for theaccommodations,
here is accepted the 1st class
conditioning system with average
insecurity of 70 h/g with daytime
single-shift work (K = 0.98). Estimated
parameters meet the optimum range,
but with more stringent requirements
to temperature variations and relative
humidity of indoor air, taking into
account exfiltration of humid indoor
air through the facade constructions
of the upper part of the tower and
possible sweating of the internal
surface of external glazing of the
buffer zone. The approved permissible
parameters for ventilation system are
K=0.92.

The standard floor of the tower
has a form of the five-pointed star
housing offices, conference halls,
dining halls (restaurants) etc. The
operable area is bordered by internal
glazing by external two-story buffer
(intermediate) zone of two types: wide
and narrow, five per floor.

Buffer zones are architectural layout
element of the building. This is the
space between two vertical surfaces
of glazed facade (external and
internal), which has practically the
same heat transfer resistance (analog
of interglass layer). Buffer zones
are not intended for permanent
residence and parameters of internal
air in them they are not regulated,
but determined by need of ensuring
the optimum parameters of internal
microclimate in the office part of the
building by decreasing of transmission
heat losses through external facade
constructions. These zones also
solve the problem of insolation by
localization of solar heat in the buffer
zone with subsequent assimilation by
outside air, which comes through the
aeration valves on the external surface
of glazing. Aeration of the buffer zones
allows to half the load on the cooling
systems. The basic diagram of aeration
dissipating surpluses of heat in the
buffer zone is rendered at Fig. 1.

The basic architectural concept of the
tower presumes 100% glazing of both
external and internal fagade surfaces.
Glazing consists of dual chamberargon
filled thermopanes with enhanced
thermo-technical  characteristics
reducing solar gain.

The facades of tall part of the complex
will undergo intense wind load (wind
speed often exceeds 10 m/s in winter),
and also substantial gravitational
pressure drop caused by pressure
difference of outdoor (1.45 kg/m?)
and indoor (1.2 kg/m?) air with design
height of the building of413.5m (17.5 m
- substructure, 396 m - superstructure).
Considerable (more than 500 Pa)
air-pressure differential inside the
building and on the external facades
calls the measures for reduction of
air consumption for infiltration and
exfiltration respectively. The pressure
diagram is represented at Fig. 2.
Glazing of external and internal
facades is designed taking into
account the height of building with
increased specific air permeability
resistance not more than 1,5 m*m?h
with 600 Pa pressure drop. However,
the combination of such pressure
drops and vast area of glazing (more
than 50,000 m?) requires calculation of
infiltrated heated air with estimation of
thermal loads on the heating system,
including the need to place heaters
in the buffer zones in order to avoid
moisture on the internal surface of
external glazing. This solution makes
it possible to ensure high temperature
on the internal surface of internal
glazing (bordering premises) and
temperature drop between internal
air and temperature on the internal
surface of cladding not more than
4.5°C at a temperature on the internal
surface of glass of 17,5°C, according to
the requirements of the regulations
in force.

Inner doors at all levels linking offices
and hall willbe double and of enhanced
airtight design. To decrease infiltration
of outer air, avoid blowout during the
cold season through windward facades
and lower part of the building variable

positive imbalance is realizes by story-
by-story supply-exhaust systems -
exceeding flow rate of supplied air
(supply) over that extracted (exhaust)
by 10%.

The tower will feature hot-water
heating using independent scheme
of centralized heat supply system
with autonomous heat points located
on service floors of the complex.
During working hours for halls and
accommodations of the substructure
the supply air will be additionally
overheated to compensate heat losses
and equalize temperature field of
these premises.

The heating system serving office
zones, halls, dining and conference
halls is combined with the cooling
system by built-in underfloor
convection cooler/heaters placed
around the perimeter of internal and
external facades. The dropping pipes
of facade heating and cooling systems
are separate. Connection of heaters is
arranged story-by-story, according to
double-pipe scheme via intercepting
(regulated) valves with electric
drive. Direction of heat carrier and
coolant is following. The systems are
hydraulically balanced. Temperature
differential in the cooling mode -
5°C (with water temperature 14-19°C),
which prevents moisture, whilst
accepted temperature of the heating
system water is 85-600°C.

Thus, the systems are horizontal,
story-by-story, with following motion
of heat carrier and coolant, with group
(for buffer zones) and individual
(for offices) regulation of cooler/
heaters. With respect to solar motion
and, correspondingly, the nature of
variations of heating/cooling load,
and also capability of working of
double-function units of each floor
in both cooling and heating mode,
the system is divided within each
floor into 10 independent groups of
devices according to mode options.
The schematic diagram of heating
system is represented at Fig. 3. Unit
installation scheme is depicted at
Fig. 4. Arrangement of pipelines it is
executed in the space of false floor on
the perimeter of walls.

To save heat and create comfortable
conditions in premises the heaters
are supplied with thermostatic
regulators for individual adjustment
of heat emission of units in separate
accommodations. Main risers are
equipped with automatic pressure-
differential regulators; horizontal
story-by-story offsets - by balancing
valves.

The operating temperature of heat
supply systems of the air heaters of
primary preheating included into AHU
taking into account heat utilization
of coolers is accepted as 85-600°C,
for the reheating heat exchangers the
temperature is lower by 50-45°C for
the warm and cold seasons.

In the wind-porches of main entrances
the building air-heat curtains are
provided. To decrease air consumption
for infiltration the main entrances into
the building are provided with airlocks.
At the same time in the lobby areas the

february/march Bb“:ﬂ“!kjvg 125



air is pressurized by supply systems.
Air conditioning systems and supply/
exhaust ventilation are independent
and separate for different fire
compartments and functional zones
of the tower.

To maintain the required parameters
of indoor air in conference halls,
restaurants and cafes the central
air conditioning systems, which
productivity is conditioned by
assimilation of heat and moisture,
were designed for each hall. To utilize
cooling potential of outer air the best
way the systems feature recirculation
for limited optimum temperature
range of outdoor air (in the cold
period - not less than - 5°C to avoid
frosting). At lower temperatures of
outer air in winter and high during
the warm period when recirculation
is wasteful, the systems operate in
uniflow mode utilizing heat or cold
in highly effective (efficiency = 85%)
regenerative (revolving) utilizers.

To regulate airflow rate during
underload periods  frequency
regulators for fan drives are provided.
The flow rate in recirculation mode
is not less than 20 m*h per visitor
(stated by sanitary standard per person
sojourning two hours in a premise).
Other operating modes of systems
allowtoincrease flow rate performance
up to 100 m*h. Correspondingly air
valves are equipped with proportional
control drives.

Supply and exhaust installations are
mounted on a single frame, including
vaporizers and capacitors of built-in
refrigerator providing primary cooling
of supply air in the warm season
utilizing thermal potential of extracted
air and decreasing total refrigeratory
power of the tower’s cooling system.
The “top-upward” air exchange
scheme in halls is performed by low-
speed low-noise air distributors, which
ensure air mobility in the working zone
not more than 0.2 m/s.

To protect air ducts and equipment of
exhaust installations, which operate
the local kitchen extractor fans, there
are additional filters, grease traps,
and additional air blow-off of electric
drives, and at high temperatures of
extracted medium - water cooling.

To reduce air exchange in cooking
facilities the highly effective activated
local extracting units serving
technological equipment with feeding
by supplied air are also provided.
To avoid smell propagation over
the tower’s exteriors the negative
imbalance is arranged not only for
the kitchens, but also for the entire
public catering area (floor). The level
of imbalance is variable depending on
climatic conditions.

Halls and entrance lobbies are
provided with doubled supplied air.
The systems precooling supplied
air will be employed in the warm
period. To assimilate excess heat gain
the stained-glass panels around the
perimeter are coupled with heating/
cooling convectors. For spacious high
double-storeyed halls variable angle
jet air distribution is applied. To ensure
adjustable (variable) imbalance,

reduction of outer air infiltration,
prevention of overflow of polluted
air from underground parking,
roofed court the accommodations
adjoining the tower through halls the
air valves with variable air volume
(VAV) and electric-driven variometers
for ventilation fans, both supply and
exhaust, will be employed. Variations
of flow rate (rotational velocity) is
connected with variations of pressure
drop between indoor and outdoor air.
The IT premises located on the office
floors, are to be equipped with
proportionally controlled fancoils with
two-way valves as zone coolers. Taking
into account variable heat gain the
reception area will be also retrofitted
by fancoils. Meeting rooms and
separate offices will be equipped with
cooling beams. Over the perimeter
of accommodations the underfloor
convectors capable of operating in
heating/cooling will be installed to
ensurezoneregulation nearby external
glazed surfaces.

To be concluded

VIEWPOINT
EDITORIAL NOTES

Tradition and
Up-to-dateness:
What's in
Between?

(p. 63)

On the global scale there are
numerous cities, which centuries-old
history is reflected in architecture
of different styles. The most unique
fusion of epochs and traditions
composes that outstanding genius
loci. What are the prospects of further
urban development: should cities be
the outdoor museums, where each
novelty is considered as a perversion,
or let them be living self-developing
organisms? The latter way presumes
inevitable active transformation of
existing urban tissue. It's obvious that
“times they are changing” and you'd
hardly find a contemporary townsman
willing to enjoy medieval lifestyle.

This problem becomes really dramatic
in connection with high-rise initiatives.
It may be a kind of atavistic horror, a
flashback to the periods when only
royal and ecclesiastic architecture
possessed the “tall prerogative”.
Emerging of new visual accents and
high-rise dominants opens wide the
“doors of perception” constituting
a "brave new world” of refreshed
urban landmarks. The new structures
embedded into historical milieu are
sure to rearrange customary imagesand
associations. Any new building seems
to be perceived ambiguously within
such a context, and the skyscrapers are
likely to be disapproved the most.

UNESCO - that notorious sentinel
if historical identity, threatening to
blacklist all and sundry, has already
«made a stand” for London, Cologne
and Vienna in response to their would-
be tall projects. As a result, a number of
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high-rise developments were merely
aborted in order to preserve the status
of World Heritage Site. In 2009 UNESCO
excluded Dresden valley of Elbe from
its World Heritage list because of new
WaldschléBchenbriicke, which building
was approved by city referendum.
Meanwhile, Saint Petersburg has also
been warned of probable inclusion
into the List of World Heritage Sites
in Danger, if plans of Gazprom
headquarters tower were not shelved.
Opposition of custodian and
pioneering approaches is quite
usual in world culture. Modification
of images of cities as reflection of
trends of architectural thought is an
instance of global cultural processes
representing antagonism of the old
and the new. But in recent years this
“never-ending story” is becoming
especially dramatic, and there’s
nothing surprising. In the history of
world architecture the 1970s were
marked by belief in omnipotence of
technology and might of construction
industry, and also by brutal defiance of
urban habitat consistency. In particular,
worldwide advance of almost identical
rectangular glass towers, for sake of
which entire urban quarters were
sometimes demolished, was the issue
of such an approach. The following
postmodernistic 80s in addition set
a trend of hyperbolically protective
attitude toward history of any kind,
which  strengthened  UNESCO'’s
extremist standstill grounds.

The architecture of new millennium
inspired by achievements and
performance capabilities of hi-tech
of the 1990s turned back to the
advantages of innovative approach
towards urban planning. But with
advent of more and more structures
unlike to the background, in particular,
neomodernistic high-rise buildings,
the collision is only aggravating.
Distinct public aversion toward new
tall dominants within existing skylines
is gradually becoming a bias exploiting
the idea that contemporary culture,
and architecture in particular, cannot
coexist harmoniously with historical
heritage. A doctrine axiomatizing
irrelevance of contemporary structures
in the historical silhouette of a city is
rooted in widespread prejudice that
the current architectural aesthetics
definitionally unable to be so excellent,
elegant, well-proportioned to
environment, refined and impressing
as that of past epochs.

It's quite natural that contemporary
architects profess somewhat different
concepts of methods and trends of
modernurbanevolution.Themagazine
asked leading architects to say a few
words about this critical issue. The
earliest feedback is hereunder.

Towers & City

Centres
TEXT BY JEAN MICHEL WILMOTTE

Implementing towers in city-centres
seems clearly possible, as long as they
are connected to very efficient public
transport networks, and liberate

public space on the ground level.

In historic centres, attention must
be paid to their style and finishes.
Further, towers must not intrude upon
historical axes, but they should rather
participate in contemporary urban
compositions ... without altering
of interfering with the real historical
ensembles. The preservation of “visual
corridors” is essential.
Strivingtocreateeventsisnotright.Paris
is gridded with historically significant
axes where the implementation of
a tower is not advisable. Inserting a
tower in the middle of a no man’s land
reveals a contradicting and obsolete
desire. Lessons must be learnt from
past mistakes.

Provided they create a higher
localised density without spoiling the
environment, towers are advisable.
Verticality is good. The intension is to
breathe in oxygen. We create a livable
space thanks to the use of a low impact
on ground level and the surrounding
life. The High Quality Environmental
Standards are rapidly progressing
with studies on the maximum
usage of natural light, ventilation,
heating, opening windows in interior
courtyards, and why not - if the budget
allows it - hanging gardens. Vertical
concentration makes us dream... but
technological progress now makes
things real. In the 1960s already, the
marinas in Chicago linked the lake and
the sky, giving flesh to the skyline of
the world capital of architecture. In
this particular case, they are residential
buildings, not tower blocks.

The concept of towers can be more or
less appreciated. Residential towers
may represent a risk for some; office
blocks are the symbol of richness...
but what kind of richness? Creating
office towers is interesting. We must
attract corporations, we must be
attractive and competitive. Many of
our foreign clients have branches in
Great-Britain. They tell us “when | go to
London, I'll try to stop by in Paris to see
you”, and it is very sad! We should not
let the world slip between our fingers,
in all sense. It is a matter of balance.
We must give large corporations the
opportunity to come. Each nation
needs to work. Likewise, we must not
abandon the idea to insert apartments
in towers. The liveability of vertical
structures has been demonstrated.
Again, considering that everything is
a matter of balance, we must push for
mutlifunctionality.

It is a question of common sense.
No matter the scale, if the tower is
expressive, ‘impulsive’ in relation
with its surroundings, it is a real
solution to many problems of our
time. Today, ‘energy impact’ of these
constructions is paramount. Their
energy consumption has been more
than halved. The current norm in La
Défense - Paris’ business centre - will
be lowered from 200-230 kilowatt-
hours per metre square to 52kWh/m?
Russia has already opened the way to
intelligent tower design. The success
of such projects depends on the level
of understanding of the political
powers, developers and designers.

Team work is essential.

Some of our projects create the right
balance, areal multifunctionality which
fuses residential and office functions.
The pleasure of living is increased by
the insertion of tertiary zones. In lieu
of violent boulevards, uncrossable
bridges, gridlocked tunnels, we are
proposing green urban promenades,
directly connected to public transport.
Just behind, we have towers, yes !

A natural city becoming the symbol
of the city itself. An evidence on the
global scale considering that in 2050,
there may be 9 billion inhabitants on
our planet.

To Build or
Not to Build?

TEXT BY MITSUO NAKAMURA,
CHAIRMAN OF NIKKEN SEKKEI
GROUP; TADAO KAMEI, EXECUTIVE
OFFICER, PRINCIPAL OF
ARCHITECTURAL DEPARTMENT;
DR. FADI JABRI, GENERAL
MANAGER DUBAI OFFICE,
ARCHITECT;

PHOTOS PROVIDED BY NIKKEN
SEKKEI

Is a dilemma which many city mayors,
developers, architects and public face
when it comes to constructing high
rise buildings in historic cities.

In general the developer would strive
to gain height and fame. The public
would be against high buildings
believing that it will destroy the historic
fabric of the city, and the Mayor has
to satisfy both public and business
interests to drive the economy of the
City. We architects usually are tasked
to create a design which has to satisfy
needs of all parties, which is a hard and
intricate task.

Historically humankind constantly
strived to build higher structures,
whether in form of pyramids,
minarets, towers, and in modern
times, skyscrapers thanks to advanced
construction methods. High rises
have the advantage to be a landmark,
recognized from a distance providing
easy orientation in a city. High Rises
also have strong symbolic meaning
relating to identity of a City, such as the
majestic towers of San Gimignano in a
small medieval town in the province
of Siena, or Eifel Tower of Paris, or
Emirates Towers of Dubai, and Kremlin
Towers of Moscow.

High Rises can be culturally and
climatically sensitive. The Islamic
Development Bank Headquarters
located in a predominately residential
area in Jeddah, employed slit windows
on facades facing the city, to avoid
overlooking and disturbing the privacy
of the neighboring houses and limit
direct sunlight a potential source of
heat and glare, entering the building.
In highly congested areas high rise
buildings could be efficient in
accommodating large number of
people, serving complex and mixed
use functions, such as commercial,
residential, hospitality, civic and retail.
High rises function as city within city,
and offer a solution to combat city

sprawl, by creating high density use.
Tokyo also went through the dilemma
of building high rises in historical parts
of the city. For example historically in
the Marunochi area buildings were
not allowed to build high buildings, to
avoid overseeing the imperial palace.
About 30 years ago the height limit was
lifted and developers are permitted to
build high density reaching up to 1600
%, in Floor Area Ratio. Among buildings
around the imperial garden designed
by NS are the POLA, JBIC, Keidanren
Kaikan, and Nippon Life Insurance
Buildings. However it is important to
note that in reward to granting higher
density the municipality demands
amenities to be given to the city, such
as open space, covered pedestrians,
additional parking and convenient
connectivity with public transport.
Incentive development methods -
SOGO SEKKEI is one of the systems
which allow gaining higher heights
and building volume in reward for
contributing open space to the city.

In contrary to Tokyo which was
significantly destroyed during the
world war ll, the city of Kyoto, Japan's
ancient capital, was spared from the
U.S. bombing. Today it boasts some
of Japan's oldest buildings, temples
and well preserved traditional houses.
Kyoto banned constructing of high
rise buildings in the historic part of the
City. But it allowed High Rises to be
built in designated areas on the south
part of the Kyoto station.

In our overseas projects we have
observed similar trends. For example
in Jeddah, along the cornice area,
traditionally it was not allowed
building structures exceeding two
stories high to avoid overlooking royal
palaces. Few years ago, the regulations
have changed and we were invited
to design Andalusia Gardens a large
mixed use complex with two towers
exceeding 200 meters and 300 meters
respectively.

Shanghai offers an interesting case
for building high rises next to historic
part of the city. Driven by rapid
economic growth, market demand
and high population density shanghai
has created a new Central Business
District - Pudong. The CBD is home
to many financial institutions, a vital
part of the city economy. Nikken
Sekkei has designed seven towers
among which are the Bank of China,
One LUJIAZUI, Citigroup building and
Aurora buildings.

We were also were invited to master
plan the historic XINTIANDI area, which
now is a posh destination for tourists
and lifestyle seekers. The area has
been converted to a vehicle-free retail,
dining and entertainment district, with
restored traditional shikumen («stone
gate») houses on narrow alleys, some
adjoining houses which now serve as
book stores, cafes and restaurants, and
shopping malls, with pleasant indoor
and outdoor seating spaces. Around
this historic urban regeneration many
high rises have been built creating a
synergy.

When designing high rises special
considerations should be given to

aesthetical and environmental impact,
as high buildings changes significantly
the city skyline and if not properly
designed, could generate wind and
glare disturbance.

Large cities with important historic
architectural heritage can designate
special districts for high rises, because
such buildings could be necessary to
attract large firms which will generate
jobs and contribute to the economy
of the City.

The general observation is that cities
are subject to external forces driven
by economy. Demand for big scale
projects increases as the population
increases. There is a limit to which
city can expand horizontally and
what we see in Asian cities is a model
which probably many cities might
follow in the future. In historically
important cities, the destruction of
the historic fabric can be avoided by
establishing designated areas to cater
to contemporary needs.

The Icons
of Reality

TEXT BY JEAN MARK SCHIVO,
PHOTOS PROVIDED BY J. M.
SCHIVO & ASSOCIATI S.R.L

Today the search for sensational
formalism actually generates forms
and heights that were inconceivable
only a few years ago. Generated by
the latest generation software usually
without geometric plans architects
create exciting images of objects and
contexts in which these future built
elements will be inserted. The images
generally having no links with places,
historical and landscape backgrounds,
widening more and more the gap
with the culture and national speci-
ficities of their context of reference.

In fact many projects could be moved
from Moscow to Berlin, Shanghai or
Dubai, passing through London, New
York or Paris and they will cause the
same amazement at first sight. This
means that images are more impor-
tant than reality.

During the construction phase many of
them loose their original transparent
image because of the heavy impact
of technologies that are sometimes
inappropriate compared to the true
functional needs of the inner spaces.
When inserted in the historical context
of a city they stimulate its demand
for development: it is the case of the
R. Rogers skyscraper in the City in
London. It overlaps on an urban fabric
rich in history with a variety of finan-
cial and business needs .

Since skyscrapers are the vertical cit-
ies where operational efficiency of a
whole population must be concen-
trated, they are conceived in such a
way that ten thousand people can-
not only work there but also find a
full set of services. Offices, hotels,
apartments, retail zones, restaurants
and leisure areas as in the case of the
future “London Bridge Tower” (Shard)
by Renzo Piano, transform the building
into a multipurpose space. That is the
real innovative function of this type

of building irrespective of its shape
and of the use of energy saving tech-
nologies, that ensures it is correctly
integrated in the surrounding urban
fabric whose typical mix of functions
acquires a vertical shape.

One might therefore say that if cor-
rectly contextualized and conceived
as functional mix instead of monothe-
matic structures and environmentally
friendly, skyscrapers can be an innova-
tive solution to improve life quality in
the old city districts by boosting their
vitality without distorting the existing
urban fabric and filling the gaps, if
any. The analysis of major elements
of the context, such as the transport
and road system, relief and landscap-
ing, residential and business density is
the essential requirement for any town
planning initiatives, especially featur-
ing skyscrapers. Any building, both
high and low, should respect the place
in which it is integrated to be able to
give a new vital energy to it. Good
architecture is always a valuable tool
for improvement and evolution. The
quality of spaces is then the decisive
factor of any project.

Nature and its related energy sources
will become an integral part of the
system determining its shape and
the external skin. The high-rise devel-
opment of multipurpose structures
ensures a more rational quality of life
leading to a better management of
time by virtue of reduced transfers
when environmental engineering is
applied.

Skyscrapers can be a winning solu-
tion in the rehabilitation of entire
city centres only if they are part of a
non-invasive town planning aiming at
gaining spaces at the ground level that
better comply with the environmental
features of the place or at re-establish-
ing the original characteristics. Free
from often obsolete surroundings and
amidst lush verdure, skyscrapers are a
new century way of living in true verti-
cal districts with squares and inner
public spaces having shapes differ-
ent from present ones thus restoring
and highlighting typical aspects of the
city life culture. They no longer are
monothematic giants, impenetrable
volumes but they are organisms able
to evolve in time and adapting to new
functions thanks to the possibility of
changing the overall external skin, or
part of it, depending on current or new
needs. Verticality has several advan-
tages such as greater brightness, less
pedestrian traffic, concentrated func-
tions, greater opportunity for social-
ization in the public spaces.
Skyscrapers transform progressively
into power plants producing alterna-
tive energy. Photovoltaic and wind
energy, rainwater recycling, green
facades together with passive energy
systems will change today’s concept of
creating experimental toy-shapes into
architectural shapes according to for-
mal criteria that are closer to nature.
The “Consultation Internationale sur
I'avenir de la metropole parisienne
- LE GRAND PARI(S)" promoted by
President Sarkozy tends to highlight
these concepts.
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Jean Nouvel proposes a skyscraper
that is no longer isolated or impover-
ished by a flat surrounding environ-
ment but it is conceived as an element
of continuity and connection with the
low-rise buildings. Tall structures as
an extension of the idea of cathe-
drals, steeples, mountains expressed
in unconventional interconnected ver-
tical volumes, small towns character-
ized by different languages, colours
and materials.

It's really difficult to mention already
finished and integrated real examples.
It is possible to mention projects that
are still under way containing such
concepts or parts of them, or to list
a few examples expressing some of
these ideas.

Examples of urban dynamism :

The Fuller building called Flatiron is
the starting point of this journey (New
York 1902). Designed by the architec-
ture firm Daniel H. Burnham and Co.
it is an example of a true urban cata-
lyst. It's a single-block steel tower with
a triangular plan, where light is the
major element in the internal and most
tapered side arising from and positively
contaminating the surrounding area.

In 1919 Mies Van Der Rohe took the
baton and designed a polygonal plan
glass skyscraper and then a building
with convex surfaces. The direct dia-
logue between external walls and nat-
ural light gives ever changing spaces
and depths to the building’s organic
shape. Later, in the Lake Shore Drive
(1948) project - four glass towers at
the Lake of Michigan waterfront - the
architect transposes to a residential
scheme the spatial freedom he invent-
ed when he designed the German
pavilion for World Expo in Barcelona.
In 1954 the famous Seagram Building
in New York testifies his qualities as a
master: the building on Park Avenue is
set back from the street by 27 meters
and this choice enhances the purity
of its shapes.

In 1969 the John Hancock Center, in
the old town of Chicago, is an unprec-
edented innovative structure and its
facade expresses its features. It houses
for the first time offices, residential
units and shopping centres. It is an
unique example for that time.

I. M. Pei built in the small plot of land in
Central Hong Kong the Bank of China
Building in 1989. Though a single-pur-
pose building, it is characterised by
formal elegance both externally and
internally, whilst interlacing of metal-
ware and non-transparent reflective
glasses enhance the elegant message
of the structure. The plaza in front of
the skyscraper features water, foun-
tains and lively squares following the
intricate driveway leading also inside.

The New York Times headquarters
designed by Renzo Piano in 2007
interpreting the vitality of the area
are the exact opposite. The wide hall
creates many interconnected public
spaces, three transparent volumes that
can be accessed from outside in a
sequence of spaces and in continuity
with the street. Besides offices, there
are also three floors of shops, restau-
rants, meeting places and one audito-

rium. The building not only respects
the surrounding context but it also
expresses continuity and the will to
communicate thanks to a curtain wall
with thin sunscreens transforming
Manhattan’s light into an architectural
and poetic element.

The London Bridge Tower, notwith-
standing that it hasn't been built yet,
is the logic evolution of this interest-
ing approach. In line with the London
project, the competition for the new
Transbay Transit Center and Tower
of San Francisco aims at revitaliz-
ing the historical heart of the city.
Richard Rogers proposes a huge linear
structure at the tower’s base, a multi-
functional roof with public spaces, an
interchange centre for the city traffic.
The tall multipurpose tower is inserted
in this context as if it were a modern
Eiffel tower enhancing its technologi-
cal features externally. Offices, hotels,
flats, public spaces and facilities estab-
lish a network of rich relations with the
city. A 40 meter high wind turbine is its
symbol.

ROOFING

Designing of
Stylobates with
Operable Roofing

(p- 70)

TEXT BY ELENA ZAYTSEVA, CAND.
OF TECH. SCIENCES, SENIOR
DESIGNER OF GORPROJECT

The overwhelming majori-
ty of multifunctional com-
plexes underway features
advanced underground
part, which is more exten-
sive than superstructure’s
footprint. Under pressure
of narrow site and client’s
tendency toward develop-
ing allotted section to the
utmost calls stylobates
with operable roofings.
Sometimes these are
underground stylobates
roofed at the general
layout benchmark, some-
times - raised up to 1 or

2 floors structures. This
article examines the prob-
lems of roofing arrange-
ment for landscaped and
beautified underground
stylobates (regularly,
parking lots), which are
used for pedestrian traf-
fic, vehicle and fire drive-
ways.

The design of the operable roofing is
the complex process of harmonization
of different functions, each of which
is significant for stylobate roofing
performance.

Optimally, at early design stages the
client should have a clear vision of
stylobate area. Practically all layout
solutions of stylobate surface, except
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obligatory fire driveways and parking
lots, are to be managed solely by client
and designer. It is necessary determine
thearrangement of stylobate area from
the very beginning. Will it be used
for thoroughfare or parking, or only
for pedestrian traffic with landscaped
recreational zones? Apparently,
different functions require a different
design solutions of wearing carpet
meeting the requirements .

Regularly, the roofing of underground
stylobates of tall complexes are set
to combine all mentioned functions:
driveways, car parks, pedestrian areas,
beautified and landscaped zones.
Hereundertherearethebasic problems
to be solved in the course of stylobate
roofing development:

1. roof waterproofing and surface
water drainage;

2. heat insulation of roofing;

3. load issues of fire engines and other
vehicles;

4. arrangement of wearing carpet;

5. service laying within the roofing
(lighting cables, preheating pipelines);
6. arrangement of beautification
(breast walls, illumination masts,
fountains and other small ponds).
Everything should be harmonized and
fitted into rather thin wearing carpet,
since the thicker it is, the more loads
onto stylobate bearing structures,
which requires oversection.

Inversion and traditional roofing
Nowadays the inversion and traditional
roofing designs are widespread,
stylobates are not an exception. Both
types have advantages of their own
and may be applied for operable
stylobate if arranged the way ensuring
durable and reliable work. (Fig. 1)

The roofings undergoing so-called
extensive loads (landscaping with
lawns, laying pedestrian paths)
apparently should be of the inversion
type. If the loads on the surface are
slight the wearing carpet may be
rather thin. Then, the locked heat
insulation above the roofing underlay
additionally obstruct rootage, which
is the basic threat to integrity of
waterproofing. In such cases the
heat insulation is to be made of high
grade extruded polystyrene. To make
the wearing carpet thin and to avoid
frost penetration, the sloping for
waterproofing performed from cut
slabs of foam-plexus or other materials
with similar properties. (Fig. 2)

At the same time, the traditional
roofing withstanding intensive loads
(vehicle and fire traffic, rockeries,
dreast walls etc.) may appear to be
suitable the most. Then, the insulation
located aside from loaded areas may
be not only of extruded polystyrene.
Arrangement of additional distributing
plate above the heat insulation prior
to performing of sloping seems to
be useful as the fixed rigid base for
waterproofing supporting further
operation of roofing. In the course
of probable renovation of roofing
the wearing carpet may be cleared
down to distribution plate, preserving
integrity of underlying layers.

The inversion roofing may be applied

also if the loads upon the wearing
carpet are intensive. Its thickness
should ensure design indices of
pressure distribution of external loads
onto the heat insulation. (Fig. 3)

Any type of roofing requires
arrangement of separating layers
(for example, from geotextiles with a
density of 140 g/m? and more), which
ensure mutual sliding of materials to
relieve horizontal load occurring with
emergency braking of fire engines.

Drainage

Sloping for heat insulation, which
serves for rainwater draining, as a rule,
composedofcementliningfromgreatly
impacts on the thickness of wearing
carpet of the roofing. According to
MGSN 1.04-2005 “Temporary Norms
and Rules for Layout and Development
Design for Sections Assigned Tall
Buildings and Complexes in Moscow":
“8.6 Draining of rain and melt waters
from roofings (B3K, BIK) must be
achieved by a system of internal drains
released into separate interblock
system of rain ductwork in accordance
with custom design.

8.7 Application of open drainage
systems (B3K, BrK) is not allowed.”
Thus, initial development of utility
network at the design stage requires
the system of internal storm sewage
within the ductwork of superstructure.
It is particularly important at early
design phases, taking into account the
limited space assigned in underground
car parks for utility layout, its density
and the sizeable diameter of rainwater
disposal.

Rain or melt water falling onto stylobate
is to be collected from the surface of
paving into chutes, whilst the moisture
infiltrated through the surface of lawns
and flower gardens directly onto the
wearing carpet runs to special funnels
to be drained inside the stylobate.
In connection with the fact that the
stylobate wearing carpet is always
thinner than frost zone (in Moscow),
it is necessary provide preheating for
funnels to prevent icing. The chutes
gathering water from the surface
should be equipped with dropped
ducts leading into internal drainage
under stylobate roofing. The density
of drainage outlets is determined, as a
rule, by volume of sediments.

Fire engine loads

Design of the stylobate roofing greatly
depends on necessity of provision
driveways for fire engines. Recently
consummated “Technical Regulations
on Fire Safety of Buildings and
Facilities” as of 30.12.2009 contains
more exacting requirements on clear
passages, stop and turning area for fire
engines. Besides the requirements on
overall width of passages itis necessary
to observe strength regulations for
pavement for heavy vehicles and
underlying load bearing constructions
of stylobate.

Currently, the MGSN 4.19-2005
“Temporary Norms and Rules for
Designing of Tall Buildings and
Complexes in Moscow” recommends
to accept the vehicle load onto

stylobate of multifunctional tall
structures according to MGSN 3.01-
01"Residential Buildings”, Appendix
3, which contains detailed enough
specifications of vehicles, array
pattern and loads produced in various
operational modes.

Thus, enabled machines on supports
in the maximum version may reach
1.75 of average load on each of
four supports. Since there are no
recommendations regarding weight
distribution of a machine between
supports and wheels, it is assumed
that entire weight of activated
hoist entire falls on four supports.
Consequently, maximum load may
reach 20 tons on each support.
Support’s area is 0.5 x 0.5m, therefore
the pressure on the road surface will
be about 8 kg/cm? which is more
than permissible requirements of
MGSN 4.19-2005 for pavements (6
kg/cm?), which seems redundant and
should rather be considered as pretty
conservative value.

Foregoing data is for machines with
maximum weight of 46 tons, which
are usually used for fire fighting in the
buildings of up to 75 meters.

Because of large number of high-rise
buildings recently erected in Moscow
there is a need for fire fighting and
evacuation facilities for structures
higher than 75 meters. In Moscow the
fire troops are equipped with engines
capable of working at the height of
up to 90 m. And the Bronto Skylift
F101HLA vehicles with 101 m hoist has
also been adopted.

Such installations urge substantially
different design of thoroughfares and
stops for fire engines next to high-rise
buildings, since even the new “Fire
Safety Rules” are missing requirement
for driveway width and turning radius
for machines of such type equipped
with hoists of increased height.

For example, the already mentioned
automobile Bronto Skylift FIOTHLA has
overall sizes in the transport position:
length - 171 m, width - 2.5 m and
a height - 4 meters, and the width
of those arranged with the work of
the hoist of supports, is 8 meters. In
this case its total weight is equal to
62 tons. Loads on the stylobate from
the fire technology are necessary for
designers for fulfilling two types of
verification. The first checking relates
to the calculations of the bearing
capacity of the basic frameworks of
stylobate. In this case it is necessary
to carry out the calculations of the
constructions of stylobate both for the
load from the machine in the transport
position and in the worker, when the
weight of machine for coating of
stylobate is transferred through the
arranged supports. The second type
of verification is necessary for the
correct design of coating the passage
of fireman technology so that it could
maintain both the axial load and
pressure under the support.

Here are the specifications of some
versions of advanced fire engines
operating in Moscow (load distribution
over axes given in accordance
Mercedes-Benz specifications):

- Bronto Skylift F68HLA based
on Mercedes-Benz Actros
4148K/8x4/5500: maximum total
weight - 50 tons (weight distribution
over axes: 9+9+16+16 tons).

- Bronto Skylift F90HLA based
on Mercedes-Benz Actros
4150K/10x4/6/5100; maximum total
weight - 53 tons (weight distribution
over axes: 9+9+13+13+9 tons).

- Bronto Skylift F10THLA based
on Mercedes-Benz Actros
6258K/12x4/8/4800: maximum total
weight - 64 tons (weight distribution
over axes: 9+9+9+14+14+9 tons).

It is obvious that total structural load
into stylobate grows if such machines
are employed for fire fighting (array
patternfollows MGSN 3.01-01, App. 3).
However, the load under each wheel
and support onto the pavement is
not more than recommended 6 kg/
cm?(MGSN 4.19-2005).
Forexample,accordingtoauthorized
Bronto Skylift AG data, the load
onto the most loaded axis of Bronto
Skylift F1I0THLA is 10.5 tons, whilst
peak load on the outrigger support
is 30 tons, which is equal to 4.2 kg/
cm? with 750x950x50 mm support
area.

Beautification units

Besides driveways and pedestrian
paths the surface of stylobate may
house numerous beautification units,
including of lawns and flowerbeds as
recreational areas. As a rule, these
are the elements of landscaping,
which are permanently wanted.
Arrangement of green sites requires
appropriate conditions for plants
growing. The host material for
planting should be nutritious and
capable of retaining enough moisture.
Itis also necessary to drain surpluses of
moisture and perform reliable rootage
protection for waterproofing. There
are a lot of companies specializing
in landscaping, which meet all
requirements. (Fig. 4)

Lighting masts, benches for leisure,
fountains, breast walls undoubtedly
makes the space close to the building
more attractive. However, all this
requires thorough arrangement
of maintenance utilities within the
wearing carpet. It is necessary to
minimise cable and pipe intersections
of illumination, preheating and other
systems, in order not to keep the
carpet thin enough.
Onthebasis of experience, obtainedin
the course of working on of a number
of projects dealing with stylobate
operable roofings with regard to
beautification of different kinds, it
is possible to draw the conclusion
that 800-850 mm thick wearing
carpet over load bearing floor slab
is fairly enough. Its thickness may
be even 600 mm, but drainage layer
height thus is reduced to minimum
permissible 50 mm, which almost
nullifies arrangement of embedded
beautification units. Another issue
is that lighting masts have to be
embedded into the floor slab, which
leads to numerous undesirable
irregularities of dampproof carpet.

FACADES
The Building’s
Apparel

(p. 80)
TEXT BY ELENA GOLUBEVA,
PHOTOS BY DIAT

The advance of cast-in-
block construction prac-
tices urged development
of various facade systems
"dressing” buildings to
ensure wind, heat and cold
protection. Ventilated cur-
tain walling is widespread
the most, because it makes
each building more attrac-
tive and unique enhanc-
ing its energy efficiency.
Manufacturing and instal-
lation of facades is not just
the matter of awareness
fundamental laws of phys-
ics, but also the matter

of their application. Diat
operates exactly this way.
Now we are discussing the
vital industrial problems
with Eugeny Tsykanovsky,
GM of Diat

Eugeny Yulevich, what type of
facade systems does your company
deal with?

Our establishment is the best known
market player of curtain walling
industry.

And what’s really specific about
your system?

10 years ago, when we launched
facade area of our business, we
surveyed thoroughly the existing state
of affairs, since numerous firms we
running similar business. Then the
market was offering either imported
systems, not customized for Russian
conditions or stupidly copy-pasted
homebrew domestic ones. It was
obvious that those development
were perfectly baseless. Meanwhile
we started with scientific searches
in the field of curtain walling, and
then, on the basis of obtained data,
we designed and implemented our
system, maximally adapted to Russian
construction reality.

Why was such a hazardous sphere
initially neglected so?

The question is that external facade
systems were introduced in Russia
when SNiP and All-Union State Stan.s
ceased to be updated. If they appeared
earlier, they would have been featuring
there as critical structures. But it
seemed that facade is null causing
no serious problems. But it's nothing
like that. | know from practice that
there are numerous facade issues,
including safety points: withdrawal of
revetment, fire safety, design durability
and many more. Therefore we began
to study this problem creating the
theory of the ventilated facades along
with implementing our development

works. The task was not to be slaves to
that wild market, but tyo set advanced
trends. And finally we did it! Moreover,
now many companies also conduct
scientific research on the topic.

What scientific institutions are
involved into this work?

We started our studies 10 years ago
togetherwith the scientists of leading
research institutions of Russia, such
as TsNIIPromzdaniy (Central Scientific
Research, Planning and Experimental
Institute of Industrial Buildings and
Structures), Construction Physics
NIl of RAASN, MNIITEP, Kucherenko
TSNIISK, TSNIIEP etc. To solve some
specific problems we drew the
specialists of MIG Corporation, MGU
Mechanics Institute, Zhukovskiy Air
Force Engineering Academy, Sukhoi
Design Bureau. More than a dozen of
organizations participated in these
works, tens of research engineers.
As a result an authentic DIAT curtain
walling system employing any of
existing revetments was developed.
Today we have 16 patents.

Well, when and where was the
ventilated facade technology
introduced?

The pilot systems were implemented
30-40 years ago in Germany, but
rather as an architectural feature.
Panels from different materials, such
as ceramic granite or composite
materials, attached to carcass with
the gap, makes building’s envelope
more expressive emphasizing certain
details. Initially these practices were
not dependant on weather conditions.
As the matter of fact, this is the only
technologyappropriateforany climatic
zone allowing to reach contemporary
energy efficiency standards even in
old buildings.

This is the matter of special
importance for Russia, major
portion of which “enjoys” negative
average annual temperature, and
the problem of energy saving and
comfortable residence is quite
urgent. Speaking about old buildings
one should realize that none of them
meets contemporary requirements.
Whereas the core of new building
may be erected during the warm
season, whilst facade works and other
finishing is being proceeded at minus
temperatures. Therefore the works
with “wet” component are much likely
to be poor performed. Installation of
ventilated facades presumes no “wet”
processes at all; the only limitation
is human capabilities, for example,
it’s so cold to work at -25°C. But the
point is that ventilated cladding
ensure designated energy-efficiency
of building as a whole, since it is
thermoinsulated.

Are your facade systems Russian
made?

Yep, we have capacities in Balashikha.
The only thing we purchase is roll
metal from Mechel, in other respects
we run complete production cycle:
forming and bending, coating, forge-
rolling, engineering tracking etc.
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Type of
Nigitadic]
layout

Advantages

Disadvantages

Complicacy of arrangement of utility
networks in the zone adjoining the
columns. Even with provided framed
openings, in these zones there
Arrangement of stressed reinforcement in are difficulties with placement of
Monolithic the cross bars, spans work with support loaded reinforcement both stressed
1 floor slabs with on four sides, traditional design, large and unstressed, effective work of
: prestressed number of successful realization. Extensive stressed reinforcement it is necessary
solid cross bars foreign normative literature. requires greater depth of cross bar
section, or width with substantial
over-consumption of stressed
reinforcement, great consumption
of stressed reinforcement per unit of
covered area.
More complex mould for beams
) N of variable depth, technological
Option of positioning of stressed . P 9
b . effectiveness due to the use of
Thrust reinforcement only in the contour .
g R planking as nondetachable mould,
monolithic beams. Thus limitations for arrangement ORI .
) e L reduction in thickness and weight
floor slabs with of utilities in the zones adjoining the L
.S of the floor with high rigidity,
2. prestressed columns are removed, reduction in the .
. N less consumption of unstressed
outlinear structural depth of beams, more extensive . .
Lo : reinforcement, option to make spans
beams spans, reduction in consumption of . Lo [T
R wider, high indestructibility, high
stressed reinforcement. . . .
resistance to progressive collapse, high
accuracy of assembling.
Zone arrangement of stressed
reinforcement - only within capital,
technological simplicity - flat ceiling,
convenience of placing utilities under
Monolithic the ceiling, low consumption of stressed Loss of equality in the work of the
3 floor slabs with reinforcement, less span of central panels, floor slab, ensured by working stressed
: prestressed high bearing capacity of floor slab with reinforcement.
reverse capitals minimum thickness, numerous options
of increasing effective load and wider
spans with larger overall sectional size of
capital and more stressed components
reinforcement in the capital.
Option of arranging constructions
with ferroconcrete and steel frames,
. technological effectiveness due to the
Combined . . .
floor slabs with use of planking as nondetachable mould, High consumption of sheet products,
4 restressed reduction in thickness and weight of the complicacy of installation.
: P A floor with high rigidity, less consumption
transient - A
anels of unstressed reinforcement, option to
P make spans wider, high indestructibility,
high resistance to progressive collapse,
high accuracy of assembling.
No tension of stressed reinforcement
Composite- on-site, easy designing of sections and .
pOSIte Y gning o L Poor awareness of domestic
monolithic bar embedded elements in combination .
. . R N professionals of advantages of
5. floor slabs with with unstressed reinforcement, Option of
. . X prestressed bar embedded elements.
prestressed bar making the section dense with stressed
elements reinforcement, option to combine this
scheme with those above-mentioned
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What advanced materials are used
today for cladding?

Recently a very interesting material
was invented - the High Pressure
Laminate or HPL. It is thrice as robust
thanceramicgranite.Thisislarge-size
material, which reduces production
residue radically. HPL is produced
in Saint Petersburg from Finnish
paper, it is environmentally friendly
and certified for accommodations,
including operating rooms and pre-
school institution, and also railcar
finishing wit most exacting safety
requirements. Material underwent
field fire tests better than all
imported analogs. High Pressure
Laminate with decorative metal foil
layer can successfully substitute
imported aluminium composite
materials, taking into account
customs duties increase. Not to
mention that besides aluminium,
copper or stainless steel can serve
as decoration layer, which makes
such goods really premium.

But composite materials are being
produced in Russia too...

Aha, there are still few of domestic
manufacturers, but they cannot
supply all market demand and
are somehow inferior to the best
global brands. Fair-sized HPL (3
x1,5 m) allows to cut substantially
decrease expenditures for internal
strengthening of panels, which is
considerably more advantageous
than large-size  units from
composite materials. In fact, without
reinforcement they are inclined to
buckle. It is necessary to consider
temperature expansion, otherwise
buildings will look like clad with
pillows. It is also crucial that severe
wind may tear out aluminium
composite panels, because
notwithstanding windage the panels
are attached only at edges, whereas
HPL are originally provided with
intermediate attachment points .

And how many versions of finishing
are available?
More than 400, including 50 options of
metal finishing.

Does this material fit for high-rise
structures?
No doubt.

What is its particular advantage in
comparison with other cladding
materials, such as ceramic granite?
That's rather ill-posed question.
Principally, there’'s no difference,
but here’s an additional option for
an architect to realize his boldest
contrivances safely enough. Right
now we are studying market,
especially of high-rise industry, in
order to offer maximum possible
versions, including HPL solutions. We
follow the “better value for money”
principle. Within a separate project
we are supplying any material
matching with correctly approved
design solution; several grades of
materials, which our client like the
most, and even all existing materials
a la carte. This may be natural stone,

ceramic granite, decorative details
from fibred glasscrete or chamotte,
terracotta or schistose cement piles.
As of today in collaboration with
our partners we started up a joint
venture manufacturing stained
glass units. We accumulated rich
experience, and our commitment
is to offer the best solution
conceivable. Along with this we
perform all waterproofing of a
structure, including substructure,
i.e., we can bear responsibility for
entire exterior finishing of a building
in whole.

What other materials do you
consider as promising?

Another pretty option of facade
finishing is texture ceramics
or terracotta tile. The new high-
rise building (130 m) at Sakharov
Avenue is shelled with such a
finishing attached to our system.
The building looks building great
and it perceived the most different
way, unlike regular structures. This
is a new achievement, first of all of
tall industry. The price of terracotta
tile is comparable with that of
HPL, but thrice as expensive than
ceramic granite, but after all, should
high-rise developers try to save on
finishing? Tall buildings are unique
of themselves, therefore they should
look respectable. Appearance of
these buildings is not the matter of
private ownership, but it belongs to
the city, and if they look ugly, it is
evident from everywhere.

You mean that ceramic granite has
become obsolete, don’t you?

Of course not! Traditional ceramic
granite also looks great, if cladding
is well-performed. Now we are
building the Continental high-rise
complex (180 m) and it seems to
be fine, but somehow expensive.
On bidding there were companies
declaring cost thrice (!) as lower than
feasible, but, thank goodness, the
client was experienced enough. He
preferred not to trust those “story
tellers”, but provided appropriate
budgeting. We won that tender,
because approached the question
quite seriously: calculated all
possible loads - wind, exhaust etc.
Whilst the other applicants simply
omitted these factors or count on
further upward adjustment.

Are there many of such, so to say,
negligent market players?

Unfortunately, their name is legion.
Now and then producers of facade
systems display utmost cynicism.
One of the reasons is the fact that
today the facade works are still
not included into the list of works
subject to self-regulation. Customer
cannot be sure whether he deals
with reliable producer or potboiler,
and eventually, construction firm is
responsible for everything, whilst
producers of subsystems - almost for
nothing. The position of regulator in
terms of facade arrangement is also
rather vague. The control procedures

should be more stringent, otherwise
everything would keep on burning
and collapsing. Perhaps, with
the lapse of time, the industrial
community would eliminate such,
putting it mildly, unscrupulous
comrades, but thus far bad is still
the best.

You said, it is connected also with
ill regulation. Is your theoretical
evidence demanded for industrial
legislation?

Certainly. We participated in
formulating of Bashkortostan local
temporary industrial guideline,
having done a great deal together
with the republican Ministry of
Construction, supported similar
processes in Sverdlovsk and
Novosibirsk regions. It's been a
good job, including development
of normative documentation.
These temporary standards
are acknowledged legal until
corresponding technical regulations
are coming in force. Subsequently
they automatically expire. In Moscow
everything is much better for there
is a specific urban establishment
dealing with facade issues (Enlakom).
It's obvious that with that enormous
scale of building in Moscow a single
organization cannot weed out
everything rotten, however, 70%
is also a good progress. And it is
manifold (!) better than all over
Russia. But nevertheless there are few
people, who sincerely believe that
laws are driven not by physics, but
by money concerns. To be honest,
it's time to map Moscow in terms
of hazard of bricks, tiles and other
“sweet things” falling from above.

What problems in this field are still
insufficiently explored?

There are over 9000 of them:
corrosion, wind loads... Yeah. We
should build the way that allows to
operate structures for 50 years at least
without major overhaul.

STRUCTURES
Structural
Solutions for
Prestressed Floor
Slabs

(p- 84)
TEXT BY ALEXANDER MOCHALOV,
ALEXANDER PASYUTA

Long-term experience
of application of tra-
ditional ferroconcrete
structures without prior
stressing is limited eco-
nomically by spans up to
7,5 m. To achieve archi-
tectural expressiveness
and improve consumer
qualities of high-rise
buildings by making the
spans wider using the pre-
stressed constructions.

However, widespread application of
preliminary stress in the monolithic
house building is deterred due to
many reasons:

Lack of domestic normative base:
until now, there is no contemporary
normative document allowing to
design prestressed constructions with
“concrete tensioning”.

Technological complexity of linking
structural tension of reinforcement
and traditional practice cast-in-situ
reinforced concrete. Unfortunately,
such issues are dramatic so, that
majority of customers and prime
contractors try to avoid prestressed
techniques.

Lack of experienced contractors, who
specialize in concrete prestressing.
The exclusions are those rare
companies, which deal with the
prestressed reinforced concrete
“within complete cycle”, i.e. since
design and technological stage till
construction works.

Existence of just few design solutions
for prestressed constructions popular
abroad along with ignoring domestic
specificity of construction practices.
This article describes the real
experience of development of
applicable design concepts of
prestressed floor slabs by Practic
company with estimation of their
adaptability for tall structures.

1 Monolithic floor slabs with
prestressed solid cross bars (Figure 1).
Monolithic reinforced concrete floor
slabs with the prestressed solid cross
bars are widespread the most for
buildings with regular load bearing
grid. Cross bars may form fins or
concealed cross bars. Effectiveness
of this design concept is limited by
spans and height of a structure, since
with more stress it is necessary either
to increase the height of section to
enlarge the lever of preliminary
stress or to increase consumption
of stressed reinforcement. This
structural layout is studied the best
and applied widely the most for
spans of 7-10 m.

2 Thrust monolithic floor slabs with
prestressed outlinear beams (Figure 2)
The thrust in this structural layout
is ensured by arrangement of fins
of variable height. The thrust is
balanced on the internal supports,
on the outer supports it must be
compensatedbyactionof preliminary
stress. Thus, high rigidity is reached,
first of all, by beam crown and thrust.
The lever of preliminary stress can be
substantially reduced, consumption
of stressed reinforcement is reduced
covering at the same time extensive
spans (more than 10 m).

3  Monolithic floor slabs with
prestressed reverse capitals (Figure 3)
This structural layout is based on
the idea of truss-cantilever bridge.
There is an option of zoning of
stressed reinforcement, variation
of dimensions of reverse capital,
technological simplicity makes this
solution attractive the most for
both architects and customers. It is
effective narrow and average spans
of 7-12 m.

4 Combined floor slabs with
prestressed transient panels (Figure 4)
Composite constructions, i.e.,
ferroconcrete constructions, which
structural elements contain rolled
metal, effectively applied for
extensive spans of 10-18 m. Because
of the high stiffness with accurate
assembling ensuring punching
shear resistance they may be
recommended as basic elements
of high-rise carcasses to be real
alternative to steel constructions.
Sheet products as embedded parts
of ferroconcrete construction do
not lose stability and reliability
even with deformations close to
maximum permissible values. The
composite constructions possess are
highly strain resistant; therefore they
may be recommended as means of
arresting progressive caving and for
application in earthquake-hazard
areas.

5 Composite - monolithic floor slabs
with prestressed bar elements (Figure 5)
The prestressed bar elements were well
studied in 1950-1960 and widely they
applied for reinforcement concrete
constructions in the USSR. The most
promising way of employing them for
contemporaryferroconcretestructures
is embedding of round iron of 35-60
mm in diameter. Preliminary shop
necking ensure higher performance,
reduce cost and exclude numerous
technological problems, which occur
with stressing of reinforcement
on-site.

TECHNOLOGY

Double Skin:
to Be or Not to Be

(p. 88)
INFORMATION PROVIDED BY
ALUTERRA SK

Recently, the double skin
facades are much called-for
by European and American
architects and, alas, in
Russia. Why “alas”; we are
taking chance to explain
together with Aluterra SK
professionals.

Most of concerned people, as a rule,
are aware only of positive opinions
about this engineering marvel offering
comprehensive solution of numerous
problems in terns of climatic issues,
acoustic protection, cost-performance,
maintainability... Let’s “say, it ain't so”
on examining basic advantages of this
kind of cladding drawing conclusions
of our own.

What’s wrong about starting with
assumption that double skin protects
from the ambient noise even if the
windows of internal facade are open.
It is at first sight, that’s it. But these
systems have a habit to propagate
noise via air gap between glazing
surfaces. In consequence, you'd
probably not hear that “beautiful
noise coming up from the street”, but
you'd be almost sure to know what
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occurs in neighbouring premises,
which windows are also open.
Next problem is need to ventilate
facade to maintain normal climatic
conditions indoors. Acoustic studies
proved that if the vent outlets are
not sound proof and make up 1/6 of
external surface area, the noise is not
at all suppressed.

Let’'s turn to improvement of
climatic conditions. No doubt, that
the double skin somehow save the
expenditures for heating in winter
thanks to partial accumulation
of solar gain in the gap between
facade surfaces. But what comes in
summer? With outdoor temperature
of about 30°C if external facade is
closed, in air gap the temperature
can reach 50°C. To ensure normal
indoor ventilation and temperature
conditions it is necessary to open
about 30% of its external surface
at least, which nullifies acoustic
protection. Accordingly, comfortable
noiseless conditions indoors, require
power for air conditioning manifold
exceeding that of traditional
transparent facade. These costs are
greatly more than those imaginary
heating savings, which is enjoyable
so during the season. Apropos,
the natural ventilation, which is so
propagandized by supporters of
double skin, is simply out of the
enquiry.

Examining transparent constructions
the topic of daylight transmission
shouldn’t be omitted. Direct
insolation and savings thus electric
power for artificial lighting is the initial
challenge of architects and customers
dealing with contemporary facades.
However, the external surface of
dual glazing reduces the daylight
transmission by 15-20%. Furthermore,
one should keep in mind the
horizontal diaphragms installed in the
gap between the surfaces, which play
the role of canopies and if there are
no special light-reflecting elements,
it additionally hampers the natural
illumination.

Next thing, let us examine the issues
bothering any restyler, and Aluterra
SK is not an exception. These are the
matters of moisture over the internal
surfaces of glazing and fire safety.

Let us begin with the sweating. This
effect is observed if the surface
is being cooled down to the dew
point. This occurs during long-term
overcooling of external surface or
because of a sharp temperature
differential, and also if the humidity
in the interglazing gap of dual facade
is high. The water on the surface
of glass and framework is sure to
freeze at negative temperatures.
Often this does not lead up to any
negative issues for the facade itself,
but operational costs connected
with cleaning grow anyway. We'd
like to note that in contrast to usual
facade with two surfaces one will
have to clean twice as larger areas,
and taking into account problematic
accessability of internal surface of
external glazing, whereas, the cost of
such works grows as well.

As far as the fire safety is concerned,
we encounter most labour-
consuming and most critical task,
indirectly or directly connected with
all above-listed problems. Fireproof
incombustible interfloor partitions
must be installed in accordance
with the fire requirements within
the facade of a building. Otherwise
the accommodations, situated right
above the hotbed will be will be
especially hazardous. This danger
is caused by probable propagation
of fire over the gap of the double
skin, which would play the role of
suction pipe, whilst the smoke has
nowhere to dissipate. But these
cutoffs would, in turn, hamper the
regular airflow ensuring normal
interior climatic conditions. It
also reduces the daylight to be let
inside. This urges installation of the
expensive fire-fighting equipment
in the buildings with double skin
facades, such as automatic sprinkler
systems, which also increases the
overall construction costs.

Thus, let us try to sum up. Double
skin glass facade have somewhat
better winter energetic indices.
Meanwhile, these indices for summer
time are worse manifold. As for
acoustic protection, it may be easily
substituted by impingement baffles
to be installed in front of windows
or thermopanes with enhanced
soundproofing. These panels also
are capable of decreasing wind load
onto windows of high-rise buildings.
Various smells easily propagate within
the dual skin, which induces specific
discomfortforinhabitantsand visitors.
External glazingandblind diaphragms
worsen natural illumination. Gap
promotes fire propagation without
any possibility of smoke extraction.
All this is accompanied by enormous
expenditures for maintenance of
double skin, connected with sweating
and cleaning of its surfaces. Also one
should keep in mind that the cost
of each square meter of double skin
glass facade is much more expensive
than that of traditional facade. Let us
add to this the cost of fire prevention
systems, more powerful conditioning
systems, and we'll obtain the cost of
a building, which is manifold higher
than that of similar building using
traditional contemporary transparent
cladding.

It seems reasonable to inquire,
why such company as Aluterra SK
has spelt the death of double skin
glass facades, whilst it could obtain
enormous profits from them. The
answer is simple: the way the double
skin facades are now represented on
domestic and global market and
makes their would-be application
risky a great deal and apparently
headlong. In our operations we're
not just trying to reach momentary
profit. We pay more attention to
partner relations with our clients
and architects, considering the
interests of all parties promising
further fruitful collaboration, based
onadvanced technical approach and
balanced economic solutions.
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CONSTRUCTION EQUIPMENT
Self-lifting
Revolution

(p. 90)
TEXT BY DMITRY POPOV, PHOTOS
BY MESA

Architecture is the reflec-
tion of the period. This

is the well-known fact,
therefore emerging of sky-
scrapers in dynamic and
rapidly-growing Moscow is
not an accidental phenom-
enon. Any architectural
concept presupposes real-
ization, which is impos-
sible without up to date
construction equipment,
such as self-lifting hydrau-
lic systems.

The Turkish company MESA is one

of global leaders in design and
manufacturing of hydraulic systems,
which is the pioneer introducing

this kind of equipment in Russia.

In that already distant 2004, when
Mirax launched the first Moscow City
skyscraper - the West Tower of the
Federation complex - the MESA HCP
system was selected. The following
benchmarks for MESA were the
towers Moscow and Saint Petersburg
of City of Capitals complex. Now,

the hydraulic MESA HCP system

is applied for the Mercury Tower,
which is conceived to be 380 m high.
What's the secret of success of the
Turkish producer? Our correspondent
is talking with MESA Russia sales
director Andrey Zakharov.

Andrey Georgievich, there
is a “humble opinion” that
hi-performance construction and
rigging equipment is produced only
in Europe. Could you comment it?

| don’t dispute that many European
producers are performance-oriented.
It is the essential condition of
developmentandsuccess.Construction
market is highly specialized, and as
far as the self-lifting casing systems
are concerned, - that’s even more.
Therefore the company, which
equipment is of poor performance,
would never be demanded more than
once. Correspondingly, the MESA
system applied for construction of
four at least Moscow City skyscrapers
proves the fact that Turkish quality is
on a level with European.

Why the European producers cannot
boast of plenty of commissions in
Moscow?

We were the first to enter this market
segment and still keep on leading.
You may ask why? | think, for several
reasons. Firstly, the technological
effectiveness: only few producers
have highly processible universal
systems, which are suitable for any
project. Secondly, the promptness:
manufacturing and delivery periods

are so short that even that notorious
Russian need to have equipment
available “yesterday” doesn’t bother
us at all. Thirdly, the maintenance:
the mission of our service engineer
lasts as long as it is necessary for
enabling system and further faultless
work. And certainly, fourthly, the
price: with the highest quality, we've
just highlighted, our equipment
costs by 20, 30, and sometimes
even 40% as lower than that of
those European producers. This is
because traditionally higher wages
costs, energy intensity and operating
ratio in Europe. And | would add that
Russian and Turkish mentality are
greatly similar, which helps to find
trade-offs pretty easily.

What's the impact of current
economic crisis on MESA and MESA
Russia in particular?

The Russian construction boom of
early 2000s changed to downturn,
and even Europeans cannot boast of
construction industry growing. Along
with this the management structure of
MESA is arranged as communicating
vessels balancing business processes.
Thus, in 2009 the success of our
company was ensured by North Africa,
Central Asia and Middle East contracts.
In Russia we mitigated the crisis
issues by diversification of business.
Notwithstanding certain slackening
in high-rise industry we paid greater
attention to the best, in our opinion,
“industrial anticrisis medicine” - the
tunnel planking, in which we are
currently holding the leading position
worldwide.

Would you detail: what is the tunnel
planking? And why are you calling
it the best “industrial anticrisis
medicine”?

The tunnel planking is the system for
residential, office, hotel buildings. It
is a kind of “construction conveyor”:
the planned rate of construction work
progress is one floor (up to 500 sq.
m.) per two days. Specifically because
of such high rate and performance
of concrete surface with no need to
apply plaster to walls unlike to factory-
furnished panel, the construction
works become far more profitable.
In several months it is possible to
construct a community of affordable
residential quarters with cast-in-block
performance and contemporary
layout. And what'’s better during the
crisis?

What is the technological
difference of tunnel planking from
conventional systems?

The tunnel planking consists of two
semi-tunnels, which compose U-type
unit if mounted. An array of UUUU-
tunnels ensure simultaneous casting
of walls and floors. This is the basic
and vital difference from the usual
casing systems presuming separate
casting of walls and floors. Also it's
worth mentioning that the buildings
erected by means of tunnel planking,
are the most earthquake-proof today,
since the less cold seams, the steadier

the construction is. Some Russian
regions are already applying such a
planking, for example Krasnodar
Territory, Kemerovo Region, Moscow.
This system also attracts interest
in Sakhalin, the territory, which
underwent a major earthquake
recently. And the most significant
thing is that the tunnel planking is
often used not only for high-rise
buildings, but also for conveyer-line
townhouse building. So, some feel like
being in crisis, some quite the reverse
- like breaking through. And above
all, the builders and designers would
study the new technologies and dare
to implement them.

BUSINESS CARD
New series - New
Options

(p. 92)
INFORMATION PROVIDED BY
TATPROF

One of the priority lines

of TATPROF company is
development and imple-
mentation of novel design
solutions ensuring market-
ability of contemporary
transparent cladding
systems. From this article
you can get acquainted
with two newly-developed
and already implemented
innovative systems, and
other design solutions will
be also described in further
releases.

Lamel sun shading system TATPROF
TIM-50400

Buildings with continuous glazing are
the new step in the contemporary
architecture. However, together
with their obvious advantages, such
as excellent panoramic views from
inside, modern appearance etc.,
some inconveniences connected
with dramatic overheating of
accommodations in the summer
months and glare effects inevitably
emerge.

The simplest and the most effective
solution of these problems is
installation of external sun shading
system, which makes it possible to
reduce harmful influence of solar
radiation in summer and increase
allowing it inside in winter. Thus, the
most efficient use of electric power
for the conditioning and heating may
be achieved. In addition, adjustment
of sunlight intensity allows to avoid
glare effects making work or living
environment more comfortable.
TATPROF offers reliable and maximally
effective sun shading lamel system
TM-50400, which ensures complex
solution of the listed problems.

Set of sun shading lamels TM-50400
consists of elliptic extruded aluminium
sections, it is light, durable and
multifunctional. The lamels may be
fixed or movable, horizontal or vertical.

The richest variety of sections and
installation schemes of sun shading
lamels TM-50400 help to solve different
technical and aesthetic problems.

The system of sun shading lamellas
TM-50400 can be attached to
following transparent cladding
systems TI-50300, TMCK-60, TMCK-
60500, JK-40B, 3K-640, OK -69B or
floor constructions. Colour range of
coatings is optional according to the
RAL catalogue RAL or the system may
be anodized.

3K-640 - integral balcony and stanza
glazing Developing integral approach
to balcony and stanza glazing the
TATPROF designed the new series,
which has become the logical
continuation 3K-640 series, which are
applicable to the projects reflecting
contemporary architectural trends.
Demand for such a system evolves
with changing of architectural looks
of residential buildings. There is a
tendency to avoid opaque balcony
parapets even in small cities. The
continuous lights of 3K-640 were
designed to be installed both “into the
aperture” and attached stained-glass
panels. Wide nomenclature of vertical
post makes to follow different facade
curvatures both convex or concave.
Assortment of 3K-640 include six basic
(without thermo-break) and seven
auxiliary sections intended for the
strengthening of basic ones, harnessing,
integration of sliding and swinging
sashes into construction of continuous
balcony and stanza glazing throughout
the height of multi-storey building.
Besides glazing of balconies 3K-640
system, which meets PROVEDAL
International standard, may be used
for preparing of internal partitions and
doors along low traffic paths.
According to the way of fastening
to the basic structural elements of a
building this system is considered as
attached one. There is a possibility
of radial glazing, because the design
features provide junction of panels at
any angles.

Additional assemblability of 3K-640
is in the fact that glazing works are
conducted from inside of the building
underway (no need to arrange
scaffolding).

All new products will be available
at the MOSBILD 2010, Crocus Expo
exhibition complex, Pavilion 3, Hall 14,
Stand M 427.

The leaders say welcome!

TATPROF, Naberezhnye Chelny,
Musa Dzhalil’ Av. 78; ph. (8552)
77-82-04, 77-82-05, 77-84-01 www.
tatprof.ru

TATPROF is the leading Russian
design and manufacturing company
specializing in extruded aluminium
products. High-performance
capacities of the company is
equipped with state-of-the-art
automated press complexes with
overall efficiency of 5000 tons of
aluminium sections per month.
Painting and coating facilities
ensure are able to process 160
thousand sq. m of sections per

month. Cutting edge anodizing line
has can provide coating for 200 tons
of sections per month. High quality
and guaranteed durability of
decorative coating are ensured by
seven-stage surface preparation of
each sections. Mechanical packers
complete the production cycle of
high-quality aluminium sections.
Aluminium sections are produced
from primary high-quality raw
material meeting ALL-UNION STATE
STAN. 4784-97 and International
standard DIN 573-3, premium paint
for the polymeric-powder painting
with guaranteed durability of
coating with outdoor operation not
less than 10 years.

Advanced management, qualified
personnel, certified and successfully
functioning quality control based on
1SO9000- all this are the components
of the formula for success of
TATPROF.

UNDERWAY

Capital Gate is The
World’s most lean-
ing Tower

(p. 94)
INFORMATION PROVIDED BY
RMJM ARCHITECTS

Capital Gate is set to enter
Guinness World Records
as 'world’s most inclined
tower’ with Adnec and
RMJM having submitted

a joint application to the
Guinness Book of Records
to recognize their achieve-
ment. The tower will lean
an astonishing 18 degrees
westward, 14 degrees
more than the famous
Leaning Tower of Pisa (3,97
degrees).

Construction work on the distinctive
tower - designed by the prestigious
global architectural practice of
RMJM Architects - is progressing on
schedule despite the complexities of
creating such a structure, according
to its developer Abu Dhabi National
Exhibitions Company. The project
is integrated with the Grandstand,
a building, which is used to view
parades, with innovative sweeping
canopy roof.

The external face of the Capital Gate
tower, part of the Adnec development
wascompletedinthe2009lastquarter.
The 35-storey and 160-m-high tower
forms the 'Gateway to Abu Dhabi'.
Capital Gate forms the centrepiece
of the Capital Centre development, a
$2.18 billion business and residential
micro city being constructed around
the thriving Abu Dhabi National
Exhibition Centre. Capital Gate's floor
plates are stacked vertically up to
the 10th level. But from there on to
level 27, they stagger over each other
by 800 to 1,400 mm per floor and
then reducing from 900 mm to 300

mm. The central core is vertical. «<The
building also rotates with height.
The result is that looks different from
every direction,» Associate Director
of RMJM, Tony Archibold says. «To
deliver this effect, the cladding system
had to be tailored floor by floor.
To help make it work, a reinforced
steel diagrid (external exo-skeleton)
comprising 728 separate diamond-
shaped elements has been used
for the first time in the Middle East.
The main diagrid will include 2,124
structural elements, with another
roughly 50-cm-diasteel tubes around
the atrium. Under its approximately
55-million subcontract, Eversendai
is welding one-story deep, X-shaped
steel modules together to build up
the diagrids. Welding, to reduce the
size of joints, is being used much
more extensively than in a typical
UK project. Horizontal beams of the
perimeter diagrids and the 80-cm-
deep girders of the composite floor
are bolted to the nodes. Because
of ever-changing geometry it was
necessary to make individual jigs for
every diagrid.

The diagrid alone has required
7.000 tonnes of structural steel - the
total used in the entire Capital Gate
building is more than 20,000 tonnes,
one of the highest figures for a
tower in the Gulf where reinforced
concrete is conventionally used to give
buildings strength,» he explains. The
steel diagrid sits above an extensive
distribution of 490 piles that have
been drilled 30 m underground to
accommodate the gravitational, wind
and seismic pressures.

With its extreme inclination, this tower
isresting the limits of whatis technically
feasible, calling for outstanding
performance from everyone involved
in the project. Commenting on the
challenges on the project, Tony
Archibold admits: «This is one of the
most technically challenging projects
under construction in the world at
the moment. It is a truly original
design, aspects of which, such as
the pre-cambered core, have never
been attempted before. It is also the
first building in Abu Dhabi to use the
diagrid technique. Needless to say, this
provides technical challenges that are
being overcome through team work
such as our partnering programme.
This is a technique we have employed
on all of our developments. It is where
all lead contractors working on a
project literally sit together in one
location. Architect sits next to project
manager, who sits next to quantity
surveyor, who sits next to building
contractor - the objective is to remove
confrontation and create a single team
mentality with one single goal - to get
the project completed.”

The central in-situ concrete core of
Capital Gate is characterized by an
elliptical layout and a large number
of shafts, and is back-stayed into this
massivereinforced concretefoundation.
This transfers the horizontal loads
resulting from the extreme inclination,
and secures the tower against both
wind loads and earthquakes.
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For constructing the central in-situ
concrete core, main contractor Al
Habtoor Engineering Enterprises
opted for an auto—matic climbing
formwork from Doka. A total of 78 units
of the powerful automatic climbing
formwork SKE 50, and more than 1,300
sq m of large-area formwork Top 50,
are in service for forming the in-situ
concrete core. Due to the increased
concrete pressure resulting from the
inclination of the shaft-walls, the large-
area formwork Top 50 is reinforced
with extra steel walings.

In addition to this, the corner zones
of the Top 50 elements are fitted with
specially-made steel walings and
reinforced with steel form-facing. This
enhancement has been implemented
based on the insights gained by
Doka during the two-and-a-half-year
climbing assignment on the Burj
Dubai. The SKE 50 automatic climbers
are safely guided up the structure
core with the aid of suspension shoes
specially developed for this task. In
order to increase the load-bearing
capacity of the climbing brackets and
working platforms while ensur-ing
equally safe anchoring in the structure,
thicker tie-rods are used than would
otherwise be the norm.

With the climbing scaffolds firmly
anchored in the concrete at all times,
and the work-platforms railed-in on
all sides, maximum workplace safety
is ensured during all phases of the
forming operations. The form-work for
the inside walls of the shafts is hung
from a massive gallows construction,
which is mounted on the climbing
brackets so that it can simply be
raised along with the entire climbing
scaffold.

Using this high-performing formwork
system, the Al Habtoor site crew is
able to form, reinforce and pour | one
casting section every week. A total of 42
casting sections are being carried out
here | with no change of form-facing.
With the use of a powerful hydraulic
unit, up to 30 climbing brackets can be
raised at a time. The platforms of the
automatic climbing formwork were
supplied to the site completely pre-
assembled and were then set up under
the supervision of an experienced field
service technician.

“Doka has fulfilled the tough
requirements for this formwork
assignmenttoourcompletesatisfaction.
In particular, it was the detailed
planning of the forming operations,
the comprehensive oversight provided
during the shell construction phase
and the high safety standard of the
automatic climbing formwork that
convinced us,» emphasizes Mohammad
Zakaria, acting project director of
Adnec, developer of Capital Gate.

By installing a huge number of
steel struts, engineers have realized
Adnec's and the project architect's
(RMJM) vision of the atrium - creating
a cantilevered tea lounge and
swimming pool suspended 80 m
above the ground. In the final stages,
a helipad will be added to the roof of
the building as the final feature on this
magnificent building.

Thereisnothing standard about Capital
Gate. Each room is different, each pane
of glazing is different and every angle
is different. It was designed to provide
no symmetry inspires those inside and
outside.

For sustainability, the use of a double-
glazed facade will help achieve greater
energy efficiency. Strategically-
positioned air inlets will draw air from
outside into the open space between
the skins. This air will circulate and
rise within the facade as it finds its
way around to the other side of the
building where itis expelled. The result
will be a thermal cushion between
inside and outside, meaning that the
structural diagrid will be held at a
constant temperature. The reflectivity
of the outer skin of glass will prevent
the sun's ultraviolet rays penetrating.
More than 12,500 individually shaped
glass panels have been installed on
Capital Gate’s facade in a complex
engineering feat which has taken
ADNEC and its construction partners
ten months to complete. In anintricate
operation, each pane of glass had to be
a slightly different shape and fitted at
a different angle due to the building’s
unique lean and its curved profile.
The glass panes on Capital Gate make
up 700 larger glass “diamonds,” and
were manufactured in the United
Sates with the steel frames holding the
glass precision-cut in Austria before
being shipped to the UAE. ADNEC
stored the glass panels away from
the construction site and delivered
them as needed, on enormous flatbed
trucks. Once they reached the Capital
Gate construction site they were
meticulously placed into the correct
position by on-site engineers.

The glass used is a highly energy-
efficient, low ‘e’ category glass
(Cardinal 240) containing 2 layers of
silver inner coating allowing a high
degree of natural light to permeate
the building, while shielding users
from harmful glare. “The use of this
advanced variety of glass is a ‘first’ for
the UAE. The ‘pressure-plate’ system
that has been developed for the steel
frame which holds each pane in place
guarantees the watertightness of the
facade and allows thinner panes of
glass to be used, thereby reducing the
weight of the glazing system,” said
Tony Archibold. “The lean and curve
of the building added considerable
complexity to the glazing process;
there was little margin for error and we
arepleasedto have worked successfully
to practically complete the glazing on
Capital Gate in ten months. A few glass
panes have deliberately been left out
to ensure that adequate ventilation
exists prior to the installation of the air
conditioning.”

The tower’s south elevation is partially
covered by decorative canopy, which
sweeps up from the Abu Dhabi
National Exhibition Centre Grandstand
to be used as a solar shading device.
The canopy twists around the building
to shield the skyscraper as much
as possible from direct sunlight.
Perforated metal sheeting will allow
for the views to be maintained whilst

’
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reflecting the sun's harmful rays. This
is a completely independent system
made of structural steel “I-beams”
fixed to the main framework.

The tower will offer 20,000 sq m office
space from level one to 17. It will house
Abu Dhabi's first Hyatt hotel - Hyatt
at Capital Centre, a presidential-
style luxury five-star hotel which will
offer 189 hotel rooms and also host a
variety of food and beverage outlets
as well as a spa and fitness centre to
Adnec visitors and exhibitors as well
as international business and leisure
travelers. The hotel sky lobby will be
located on level 18.

Due to the unique curving shape of the
building, each room in Hyatt will have
different shape and orientation. The
interiorsofthe hotelrooms-rangingfrom
92 to 230 sq m, have been individually
designed. A sleek contemporary design
blending dark woods and natural
elements complement the refined
ambiance of the hotel.

KEY FACTS

« Project title: Capital Gate: Adnec
development Phase Three (Feature
Tower)

« Developers: Adnec

« Architects: RMJM

« Project manager: Mace

« Main contractor: Al Habtoor
Engineering

. Steelwork
Eversendai

« Construction value: Part of
Dh8  billion Capital Centre
developments

+ Building type: Mixed-use
commercial, residential and Hyatt
hotel

« Size: 50,000 sqm

» Height: 160m

* Number of floors: 35

« Inclination: 18 degrees

« Total built-up area: 53.108 sq m

« Total hotel area: 25.048 sqm

« Total office area: 20,000+ sq m

« Foundation: 490 piles drilled 30
m deep

« Structural steel beams: 9,000

« Glazing: 728 unique, custom-made
diamond-shaped glass panels

« Completion: External completion
in Q42009

subcontractor:

SEISMOLOGY
Structural
Earthquake
Stability

(p. 100)
INFORMATION PROVIDED BY
NIKKEN SEKKEI

The statistics of major
earthquakes in recent
decades prove that global
seismic hazards are aggra-
vating. Strong earthquake
in May 2008 in China fea-
turing multiple violent
iterative impacts, caused
almost complete destruc-
tion of buildings and facili-

ties and mass human casu-
alties. Therefore strength
requirements for earth-
quake-proof structures
became more exacting to
meet present challenges of
seismic activity.

Designing of earthquake-proof
construction is rather fairly complex
task, since seismic loads are not
only external, but also they are
generated by swaying structure itself.
This peculiarity of seismic actions
conditions two ways of seismic
stability insuring - traditional, directed
toward resistance of seismic impact by
strengthening of constructions, and
specific - ensuring less seismic actions
by targeted change in dynamic design
scheme of a structure.

Super high-rise buildings must be
examined from many perspectives
through design and analysis.
Comprehensive  formulation of
performance based on consideration
of total balance is becoming more
important than ever, despite
specialization in all design and
construction processes. The designers
of today must keep in mind that it is
important to advance steadily step
by step. It is important to accumulate
data through full-scale verification
experiments.

The design philosophy and the
technology we use for super high-
rise buildings are rooted in the know-
how we have accumulated from years
of designing large-scale factories,
and the design theory at the core
of our operations has always been
consistent.

Different building categories typically
call up associations with different
types of structure. For instance, a
timber structure is usually selected
for family homes, a concrete structure
for condominiums, and a steel
structure for large indoor space like
a gymnasium. The multipurpose
buildings we introduce here
incorporate different structural styles
that have been combined vertically.
These buildings are designed to
deliver the best performances in the
appropriate places.

In addition to the seismic-resistance
grade needed for the building, the
individual building conditions, site,
ground conditions and so on are
important points when selecting the
structural type.

The special means of seismic protection
include vibration control and seismic
isolation.

Seismic-resistant structures resist
earthquakes by means of the strength
and stiffness of the building.

In contrast, vibration-controlled and
seismic-isolated structures absorb
seismic energy to reduce building
damage. Seismic resistant building
shake is greater compared with
vibration-controlled and seismic-
isolated structures. Damage might
occur in the main skeleton (columns,
girders, walls) in case of a major
earthquake. That's why in the event

of a major earthquake, a building-
wide evaluation of the extent of
damage is conducted and repairs are
implemented to the greatest extent
possible.

Vibration-controlled structures
reduce the violent shake and building
deformation sustained by seismic-
resistant structures. Seismic-isolated
structures sway in a wide, gentle shake
in the event of an earthquake. This
helps prevent furniture and fixtures
from toppling and being damaged,
preserving building functions.

It is possible to address this need
by employing thicker pillars in
the framework of a building or by
increasing their number. It is common
to achieve strength by adding diagonal
members deployed between pillars,
such as struts and braces.

However, we cannot always meet
expectations in terms of function and
cost solely through the use of thick
pillars, struts, and braces. When a high
aseismic capability is required, we first
come up with a seismically isolated
structural system. This structure
protects against earthquake effects
by isolating in a way, the building
from the ground. In a seismically
isolated structure, it is common to
deploy the seismic isolator between
the foundation and the building.
This approach is called “foundation
isolation.” In recent years, however,
there has been a gradual spread of an
approach by which the seismic isolator
is installed between the lower and
upper stories of a building. This is
because the lower part of the structure,
if designed to be very strong, will work
just like a foundation. This approach is
called “mid-story isolation system.”

A seismic isolator deployed at the
mid-level of a building improves
its aseismic capability and helps to
upgrade the functions of the building.
It also adds value by responding to
the different purposes, structures, and
shapes of the stories above and below
the seismic isolation layer.

Installation of seismic isolators in
intermediate stories works very well in
large-scale buildings where different
structures are combined vertically.
This technique is also being applied
for seismic retrofitting to existing
buildings that need to be preserved —
an area that is expected to see further
development in the future.
Vibration-controlled and seismic-
isolated structures are effective when
a high seismic-resistance grade is
needed. Use of a vibration-controlled
structure is an efficient design method
for slender high-rise buildings. For
medium and low-rise buildings,
seismic-isolated structures offer the
least shake.

The building “floats” on isolators and
dampers “absorb” seismic energy. The
dampers in the seismic-isolated story
absorb seismic energy and prevent
the building from sustaining damage.
In general, the dampers do not need
to be replaced even after a major
earthquake. However, the extent of
damage is evaluated, and if there is a
reduction in performance in any of the

members, these members are repaired
or replaced. In this way, the building
status prior to the major earthquake
can be restored. Seismic-isolated
buildings experience less shake
than seismic-resistant and vibration-
controlled structures.

The seismic-isolated story must
track deformation of several dozen
centimeters. This floor can be used
as a parking area, etc. The building
sustains less story drift than in case
of seismic-resistant and vibration-
controlled structures. Initial building
costs are slightly higher, but this type
of structure is most economical in
achieving a high seismic-resistance
grade. This type of structure provides
great latitude in floor planning.
Vibration-control members (dampers)
placed in high-rise buildings not
just absorb seismic energy, but also
attenuate wind induced swaying.
The dampers absorb seismic energy,
preventing damage to the main
skeleton that supports the building
weight. In the event of a major
earthquake, by using these dampers,
zero damage to the main skeleton
is possible. Vibration-controlled
buildings experience less shake than
seismic-resistant structures in the
event of strong winds or earthquakes.
The dampers ensure that the building
sustains less story drift than in case
of a seismic-resistant structure. Floor
planning that enables appropriate
placement of dampers is also
important.

In general, the dampers do not need
to be replaced even after a major
earthquake. However, the extent of
damage is evaluated, and if there is a
reduction in performance in any of the
members, these members are repaired
or replaced. In this way, the building
status prior to the major earthquake
can be restored.

The dampers account for a small
percentage of construction costs,
providing cost efficient high seismic-
resistant performance.

Although the use of a vibration-
controlled structure increases costs,
a higher seismic-resistant grade can
be attained (including non-structural
members and equipment). Use of a
seismic-isolated structure will increase
costs by several % to approximately
30% as compared to a Grade B
seismic-resistant building. Damping
reduces seismic force, resulting in
decreased costs of the main skeleton.
The ratio, however, decreases as the
number of stories increases. In case of
a medium-rise or high-rise building,
the main structure can be changed
from steel -reinforced concrete to
reinforced concrete, enabling high
seismic performance to be achieved
more economically than with a
seismic-resistant structure. In case of
a low-rise seismic-isolated structure,
the costs of the construction of the
seismic -isolation story, seismic-
isolation members, and expansion
joints constitute a large proportion
of construction costs, making the
building comparatively expensive.
The building damage cost in the

event of an earthquake is lower for
buildings with a higher seismic-
resistance grade. Buildings with a
higher seismic-resistance grade can
withstand larger earthquakes without
sustaining damage. Buildings with
a high seismic-resistance grade can
be achieved economically through
the use of a vibration-controlled or
seismic-isolated structure. The total
cost of initial construction costs and
the cost of damage in the event of a
major earthquake can be kept lower
for buildings with a higher seismic-
resistance grade. Regarding losses
other than building damage - for
example, suspension of economic
activities and losses due to personal
injury - buildings with a high seismic-
resistance grade are even more
advantageous.

OFFICE COMPLEX HARUMI ISLAND
TRITON SQUARE

The design has vibration-control
members placed around the
perimeter of the building to protect
the columns and beams, which
support the building weight, from
damage in the event of a major
earthquake.

Furthermore, the three buildings
located adjacent to one another
are also connected by a damping
system, improving living comfort
with respect to wind sway. The
damping system is activated
automatically by computer control
in the event of strong winds.

NIKKEN TOKYO BUILDING

Nikken Tokyo building (completed
in March 2003) also uses a vibration-
controlled structure. Buckling-
restrained braces made of low yield
point steel were combined with
viscous damping walls to achieve
wide-ranging effectiveness, from
safety in the event of a major
earthquake to comfort during
strong winds.

SHIDZUOKA PREFECTURAL
GOVERNMENT OFFICE

It is predicted that a major
earthquake is likely to occur in
the Tokai region. To enable the
Shizuoka Prefectural Government
Office to function as the disaster
control center in the event of such
an earthquake, this building,
constructed in 1970 as the first
high-rise prefectural government
office building in Japan, has been
retrofitted with damping braces.
These damping braces were placed
around the perimeter of the
building, so they also provided the
building with a new appearance.
Another notable feature of this
project was that the building open
during the retrofitting process
without inconveniencing the
building users.

The vibration-control members
and bearing walls placed in the
space of the buildings created an
interior space with few columns,
providing great latitude in terms
of interior design. The vibration-

control members were shear yield
type panels built into brace frames.
These panels were placed efficiently
from top to bottom at both ends of
the building.

MIDLAND SQUARE

Midland Square, a 247-meter-high
building in Nagoya City, has many
notable structural design features.
The center of the building features
a multi-story steel plate wall tube
that works like the central pillar of
a pagoda providing both strength
and flexibility. Midland Square is
the first super highrise building to
usehigh-tensile-strengthsteel plate
walls (with a surprising strength of
780N/mm?).

This type of wall rigidly reinforces
the first and the second floors,
which are the core bases of a super
high-rise building.

In planning Midland Square, a
damping structure has

been adopted. It is necessary to
use suitable damping members
and dampers with different
effective ranges. In Midland
Square, we improved safety and
habitability for a wide variety of
sway types. In the case of a massive
earthquake, the toughness of
the framework is important. In
addition, the ATMD on the 43rd
floor and the outrigger-style oil
dampers improve habitability by
reducing the extent and duration
of sway. Connection of the high-
rise building to the low-rise
building using oil dampers also
helps diminish sway.

Recently, more building projects
haveintroducedconcrete-filledsteel
tubular columns (CFT) to support
larger loads. Midland Square is the
first example of adoption of filling
concrete of 100 N/mm? for high-
performance steel tubes of 590 N/
mm? for use as columns subject to
high axial force.

For Midland Square, we were
allowed to implement experiments
with critical full-scale parts essential
in realizing the required quake-
resistant functions. Super high-rise
buildings must be examined from
many perspectives through design
and analysis. Comprehensive
formulation of performance based
on consideration of total balance
is becoming more important than
ever.

TOKYO MIDTOWN

Tokyo Midtown is a complex
architectural site comprising six
buildings including the tower,
which is the tallest structure (248.1
m) in Tokyo. Aseismic capacity has
been upgraded through seismic
response controlled structures and
seismically isolated structures,
and unique approaches have been
utilized.

First, the basements of the four
high-rise buildings are designed as
one enormous structure of about
230 m? which is quite rare. In one
test, we used microwave technology
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to carefully conduct concrete water
volume inspection. As a result,
we determined to integrate their
basements for better aseismic
capacity and waterproofing
performance. We also introduced a
variety of design and construction
innovations such as construction
joints to counter shrinkage of
concrete.

It was a first for us to implement
ultrasound inspection of a steel
framework totaling 80,000.

SUMITOMO BUILDING AND
IIDABASHI FIRST BUILDING/FIRST
HILLS IIDABASHI.

Installation of mid-story equipment
that attenuates earthquake
generated sway enables us to
design multipurpose buildings
with columns deployed in different
spans or structures that differ
between upper and lower stories. In
lidabashi First Building, areinforced
concrete residential building has
been constructed atop the steel
structured office building.

An important feature of this
technology can be noted in the fact
that in the event of an earthquake
the stories above the seismic
isolation layer experience minimal
sway. This in turn reduces seismic
forces affecting the lower stories.
The large atrium of Shiodome
Sumitomo Building makes good
use of this effect. Such structural
technology plays a key role in
improving aseismic capabilities
and architectural potential.
Nevertheless, it is always vital to
carefully check elements that run
vertically through the seismic
isolation story, which experiences
greater swaying, and to keep site
specific factors firmly in mind.

RESEARCH

Detailed Studies
and Accident Rate
Analysis in the
Context of High-
rise Construction
Regulations
Development

(p. 104)

TEXT BY VALERY TELICHENKO,
ACADEMICIAN OF RAASN, MGSU
CHANCELLOR, ELENA KOROL, COR-
RESPONDENT MEMBER OF RAASN,
SCIENTIFIC RESEARCH VICE-
CHANCELLOR OF MGSU, MIKHAIL
KHLYSTUNOV, PROFESSOR, DEP-
UTY SCIENTIFIC RESEARCH VICE-
CHANCELLOR OF MGSU

Conclusion
Beginning in #6, 2009

In the domestic and international
practice the construction safety
standards and regulations are to be
set when reliable geotechnic, design,
instrument, organizational and other

means of their execution are available.
Whereas for the most critical
structures  (high-rise  buildings
and facilities, hydroplants, nuclear
power plant etc.) or when geological
conditions are rather complex, a
number of safety parameters and
requirements are set individually with
respect to operational onditiuons by
researching of certain risks, creation
and application of unique reliability
calculation algorithms.

Industrial rate setting of geodynamic
risks intensity in the building in general
are given in following rgulations:

« SNIP (Construction norms and
regulations) 2.01.07-85. Loads and
actions

« SNIP OF THE Il -7-81. Building in
seismic regions

« SNIP 2.03.01-84. Concrete and
ferroconcrete constructions

« SNIP 2.02.01-83. Bases of buildings
and facilities

« SNIP 2.09.03-85. Industrial facilities

« SNIP OF THE Il -23-81. Metalware
Guidelines are applied according to
the liability category of development,
for example, according to Table 2.
Maximum permissible additional
deformations of existing development
and category of wear (status) of
buildings according to the majority of
recommendations are given in Tables
3and 4.

If acceleration of gravity is more than
0,003g (where g = 9,81m/sec? - free
fall acceleration), it is considered
that structures are operated under
increased vibration loads.

Liability category of new development
is other term of liability class according
to SNIP 2.01.07-85 Loads and actions
defined according to purpose of
development.

Geotechnic tracking stages are:

- preliminary estimation of geotechnic
situation (carried out within estimation
of investment potential of a project);

« prospecting complex (carried out at
predesign stage);

« geotechnic feasibility study (carried
out at design stage);

« geotechnic guideline for work
production (primary items are
developed at work paper stage;
detailed - while developing progress
schedule);

- testing (conducted prior to
groundbreaking);

- integrity and quality monitoring (in
the course of construction).

The goal is to preserve integrity of
existing housing in the course of
construction or restoration. There
are three geotechnic categories
according to operational complexity
of geotechnic problem:

« the least complex geotechnic
problems correspond to geotechnic
category |;

- ordinary geotechnic problems
correspond to geotechnic category II;
« the most complex geotechnic
problem correspond to geotechnic
category lll.

Defining the geotechnic category it's
necessary to consider:

- liability category of new development
or category of operating conditions of
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restored development;

« risk category for existing housing,
caused by new development;

. performance category of
existing housing adjacent to new
development.

Prospecting should be produced in
accordance with:

« SNIP 11-02-96, SNIP 2.02.03-85, SNIP
2.02.01-83;

« TCH 50-302-96 Foundation structures
of civil developments in Saint
Petersburg and over areas under Saint
Petersburg's jurisdiction;

BCH 57-88 (p) Restoration and
development of historical areas of
Saint Petersburg;

« BCH 490-87 Designing and structure
of pile foundations and sheet
piling with restoration of industrial
facilities and urban development.
Minmontazhspetsstroy of the USSR;

- Guidance on design and arrangement
of foundations and underground
facilities in the course of reconstruction
of civil buildings and historical
housing. Moscow Government.
MosComArkhitekture, 1998;

MGSN 2.07-97 Foundations and
underground facilities, M., 1997;

« EUROCODE 7. Geotechnics. 1989;
Geological engineering studies
of soils within sites assigned for
new developments are carried out
according by CP 11-02-96 and CP
11-105-97.

Soils are to be specified according to
classification provided in ALL-UNION
STATE STAN. 25100-95.

Engineering and geological
prospecting and inspection of
foundations are carried out according
to CI of 11-105-97.

As a rule, geological engineering data
should contain,inadditionto Appendix
9 to SNIP (Construction norms and
regulations) 1.02.07-87, materials and,
especially, points helping to perform
zoning of a site by areas with similar
engineering and seismic conditions
and substantiation of standard soils
selection.

Geodetic engineering prospecting is
carried out in accordance with the
requirements of SNIP 11-02-96, CP
11-04-97, ALL-UNION STATE STAN.
24846-81. Permissible errors of
measurement of vertical displacement
- 1 mm, horizontal displacements 2
mm, heeling - 0,0001H, where H is the
height of a structure.

To a first approximation the radius
of monitored zone may be limited
(in accordance with TCH 50-302-96)
by one section (block) of adjacent
structures, but not less than 30 m.
Ecological engineering inspection
detects basic information according
to the following properties, which may
be influenced by construction and
operation of underground facilities:

1) phreatic line;

2) groundwater status;

3) chemical composition groundwater;
4) aggressiveness groundwater;

5) groundwater intensity;

6) surface water/groundwater interface;
7) conservation of groundwater;

8) running soils, abysses, subsidences
(peats, silts);

9) pollution effects on soils.
Geotechnic substantiation consists of:
- retrospective analysis of regular
geotechnic situation detecting sources
of deformations and estimation of
magnitude of accumulated saggings
of reconstructed building or housing
surrounding new development;

- analysis of conditions for construction
(restoration) situation with forecast of
probable deformations of the object
of reconstruction or new development
and surrounding housing, if applied
diverse means of strengthening of
existing foundations and arrangement
of new foundations, sunk and
underground volumes;

« geotechnic calculation of restored or
new development for certain version
and consolidation technology.

The retrospective analysis of regular
geotechnic situation is carried out for
the geotechnic categories Il and Ill. If
development is referred to geotechnic
category ll, it should contain:

- analysis of actual stress-strained state
of bases of reconstructed building
and housing surrounding new
deelopment;

« evaluation of influence of current
vibration background on formation of
saggings;

- estimation of completion of sagging
of a building and the determination
of SOad (due to its natural load and
external factors; calculated taking
into account degree of stabilization
of saggings according to of geodetic
leads and sensors on cracks - see p. 8);
- estimate of magnitude of permissible
additional sagging of existing
housing due to reconstruction or new
development.

For geotechnic category Ill besides the
above-mentioned there should be:

- retrospective analysis of operation of
bases of reconstructed building and
surrounding housing, together with
analysis of operation of constructions
of existing housing;

- estimated total value of accumulated
deformations and effects of various
factors on formation of sagging of
existing housing.

The analysis of conditions for
construction (restoration) situation
is carried out for all geotechnic
categories. It includes: for the
geotechnic category I:

- checking calculations to substantiate
absence of influence of constructed or
reconstructed unit on existing housing
and environment and to specify the
category of risk;

- selection of technology of work
production,whichdoesaffectthebases
of reconstructed building and housing
adjacent to new development;

for the geotechnic category II:

- estimation of area subject to hazard
with application of various design
solution;

- specification of risk category;

« research on selection of design
concept, which ensures both reliability
of restored or newly-built unit and
safety of environment and adjacent
housing without need to strengthen
itup;

« selection of work production

technology ensuring minimum
influence on soils of base and adjacent
structures, which does not pre-
strengthening of the latter;

for the geotechnic category lll:

« estimation of area subject to hazard
with application of various design
solution;

+ research on selection of design
concept, which ensures both reliability
of restored or newly-built unit and
minimum influence on environment
and adjacent housing;

« selection of work production
technology ensuring minimum
influence on soils of base and adjacent
structures;

« prescription of protection
(strengthening) measures  for
surrounding housing adequate to
forecasted effects of work production.
Itemization of risks, which may
contain:

- technology as a whole;

« separate working operations;

- conditions connected with static and
dynamic load or unloading of base
in the course of construction works,
lowering of natural level of ground
water etc.

Al technologies, which produce
vibration on the base and surrounding
housing, tunnelling, pressurized
forcing of concrete or mortars
underground, arrangement of deep
excavations (deeper than foundations
of adjacent buildings), dewatering etc.,
should be considered as risky.
Extension of zones subject to influence
of each factor of risk (hazard areas)
may be determined theoretically
within geotechnic substantiation or
prescribed, on the basis of the results of
technological tests conducted on-site
or under similar conditions. Tentative
proportion of hazard areas for some
technologies (for example, vibro pile-
driving) given in guidelines are subject
to checking by technological testing.
Data on aftereffects and less influence
of technogenic factors on soils of base
and requirements for sequence and
intensity of conducting of each kind of
work which appears to be risky.
Relatively short duration of this action is
the specific special feature of influence
of construction technologies on soils.
1. It contributes to fragmentation of
clay soil, i.e., to less strength.

2. In the course of work production
“quicksand” type loose sand under the
specific hydrodynamic influence may
creep, which leads to ablation and
therefore sag formation.

3. Along with this compressibility does
not change, since consolidation is far
longer than the period of zero circle.
4. After technogenic action is stopped
soils partially restore thixotropically
disrupted connections, dissipation of
stresses.

Taking into account of these
phenomena is necessary for
determining the priority of works in
time and space in order to localize
influence of technological process on
base soils and to select the optimum
rate of work, which does not lead to
progression of deformations of base.
For examination of stability in time of

excavations and bore holes it's quite
essential to calculate the parameters
of soil creeping.
Technological tests are aimed at
fine tuning of guideline proposed
in the project and adjustment of
technological part load modes.
Tests should include:
» recording of fluctuation parameters
for all technological operations by
means of seismic receivers and analysis
of dynamic effect on base soils and
surrounding structures;
+ determination of surface and
structural saggings;
«instrumental recording of operational
parameters by means of gaging
equipment, which tracks working
equipment;
« visual per operation monitoring;
Volume and composition of
integrity monitoring of buildings
and construction depends on the
category of geotechnic complexity of
development. For the categories Il and
Ill these procedures consist of two
stages - preparatory and operational.
At preparatory stage the following
complex of should be done:
for the geotechnic category Il:
analysis of initial information
according to the results of on-site
inspection;
+ examination of operational
conditions of development in the zone
subject to monitoring directly before
starting works; fixation of defects
(graphic fixation and photo-fixation,
composition of defect lists);
+ determination of the background
vibration parameters of structural
members of buildings from current
actions (vehicles, surface and
underground rail transport, adjacent
industrial facilities etc.);
- the installation of lead and sensors to
track crack opening;
» determination of walls heeling,
unevenness of saggings;
« the installation of geodetic leads on
the base tied to the urban datum;
« conducting of cyclic observations to
evaluate the degree of stabilization of
deformations of existing buildings and
preserved constructions;
« installation of piezometers (regime
bore holes) to control groundwater
level (for excavations lower than
groundwater level);
« adjustment of design criteria on
permissible actions.

for the geotechnic category llI:

- besides the works, provided for
the geotechnic category Il, in the
most complex and critical cases the
monitoring includes including:

- ground geodetic leads, layered
deformation leads, inclinometers,
pore pressure sensors, hydraulic
dynamometer of vertical and
horizontal stresses.

At working stage of monitoring:

for the geotechnic category II:

- visual monitoring of constructions
of adjacent building; inspection of
crack leads and sensors;

geodetic measurements of
deformations;

observation of fluctuation
parameters;

- piezometer groundwater levelling;

- geotechnic regulations of works
observance monitoring;

- geodetic control of bore hole (if
available) in the course of drilled piles
arrangement;

- control of erected constructions;

- monitoring of completed works,
including control of continuity and
length of piles in case with pile
foundations.

In conclusion it should be noted that
in contrast to low-rise building and
increased height structures (up to 75 m)
that reliability and safety of high-rise
buildings greatly depends on dynamic
stability of “sub-supersrtecture”
system. Instrument monitoring of
resonancefrequenciesanddecrements
of damping of fluctuations of high-
rise buildings are for the first time in
Russia presented in the Moscow City
Construction Standards MGSN-4.19-
2005 “Temporary designing guideline
for multifunctional high-rise buildings
and complexes in Moscow”).

Such requirements for the first time
introduce the basis of monitoring and
forecast of dynamic characteristics
and loads evolution to control a
whole series of the most important
parameters and components of high-
rise building operation, including:

- geodynamic stability of buildings
and facilities

- evolution of residual resource of
reliability of materials and elements of
structures and soils of bases

geo-deformation displays of
microseismic risks of uneven saggings

- resonance geodynamic profiles of
construction sites, especially in the
zones of dense historical building.

On the basis foregoing analysis of
practical and normative tasks and
safety issues of high-rise buildings,
it is possible to state that, in spite
of extensive data, all existing sources
only casually mention emergency
dangerous resonance geodynamic
and geo-ecological processes and risks
of growing intensity of prebreakdown
processes.

However, the urgency of this
question constantly grows due to
dramatic increase of geodynamic risks
and wind loads in connection with
global climatic changes and an more
intensive microseismic disturbances
within the megapolises, which urges
adequate design approaches and
technical solutions to prevent rapid
wear of buildings, facilities and utility
network.
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SAFETY
The Lamp of Hope

(p. 110)
TEXT BY TATIANA VASILYEVA,
PHOTOS BY BELY SVET

The habitat of a “twenty
first century man” is full

of various mechanisms
making his life more or

less comfortable. However,
the matter of paramount
importance in terms of
technogenic trend in devel-
opment of civilization is
the problem of application
of systems of personal

and social safety, includ-
ing emergency lighting.
The GM of Bely Svet 2000
Sergey Goryushin and tech-
nical director of the com-
pany Vyacheslav Eliseev are
detailing the problems of
arrangement of emergency
lighting systems.
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Premises of high-rise

buildings

Type of emergency

lighting

Minimum illumination (lux)
Maximum switchover time (sec)

Estimated duration of operation (h)
Pilot escape and safety guideboards

Escape paths,
including: stairways,
lift lobbies halls and Escape: lighting of 1 1 3 "
passages, main and escape paths
emergency exits
outside
Lift cars Escape: antipanic 3 15 3 -
Lighting of specific
Fire lift cars hazard areas (safety 15 1 3 -
lighting)
. . Lighting of specific
AT B2 @ ediits hazard areas (safety 15 0,5 3(4) -
hazard -
lighting)
Lighting of specific
Switch rooms hazard areas (safety 15 0,5 3 -
lighting)

What the emergency lighting is
aboutand what documentsregulate
retrofitting of buildings with such
systems?

Sergey Goryushin:Emergency lighting
is activated in case of malfunctioning
of power-supply system of routine
lighting and it is intended to help
evacuation of people in case of total
black-out, which may accompany fire
or other technogenic accident. There
are two types of emergency lighting:
evacuation and emergency lighting.
Emergency lighting makes it possible
not only to proceed evacuation,
but also to ensure completion of
technological processes, which
cannot be aborted instantly. It is
required also for facilities, which
cannot be deenergized for a long
time (hazardous manufactures,
hospitals, airports, social and child
welfare institutions). The crash time
of emergency lighting is 1-3 hours,

depending on the category of a
building. Today, the retrofitting of
buildings with emergency lighting
is regulated by Federal Law as of
22.07.2008 N° 123-®3 “Technical
Regulations of Fire Safety”, and
also CI 31-110-2003 “Design and
Installation of Electrical Devices in
Residential and Public Buildings”,
CM 3.13130.2009 “Fire Protection
Systems. Warning system and
escape management in case of
fire. Fire Protection Requirements”,
MYy3-7 “Guideline of Arrangement of
electricaldevices”,SNIP (Construction
norms and Regulations) 23.05-95
“Natural and Artificial Lighting”,
ALL-UNION STATE STAN. P M3K
605981-1-2003 “Lighting Fixtures.
Section 2-22. Special requirements.
Lamps for Emergency Lighting”. FGU
VNIIPO of MChS (Emergency and
Disaster Relief Ministry) of Russia
developed special recommendations
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regarding providing of fire safety
of multifunctional high-rise
buildings. Unfortunately, this pack
of documents does not contain all
requirements foremergency lighting,
and nonconformity to European
standards is quite obvious (EN 1838
and EN 60598-2-22). Furthermore,
each separate document sets only
specific requirements for the systems
of emergency lighting. This issues
serious difficulties for all parties:
designers, builders, regulatory,
management and assembly
organizations, and also producers
of emergency lighting equipment.
Furthermore, the capabilities of such
equipment based on contemporary
technologies considerably exceed
the existing requirements, for
example self-powered installations
with central emergency lighting
storage battery (EN 50171).

Therefore we have initiated a new

standard, and our specialists joined
thegroupofdeveloperstogetherwith
the specialists of Moscow Institute of
Electrical Safety and Energy Saving
and VNIINMASh (All-Union Scientific
Research Institute of Standardization
inMachinery Manufacture). Asaresult
the new ALL-UNION STATE STAN. R
50571.29-2009 “Electrical Facilities of
Buildings. Part 5-55. Selection and
Installation of Electrical equipment.
Other Equipment” was formulated.
What the basic difference between
the new All-Union State Stan. and
existing documents?

Vyacheslav Eliseev: The principal
difference is that present document
accumulates and detail the
requirements for electrotechnical part
of emergency lighting installations,
including requirements for the
emergency lighting equipment, in
particular, to the sources of power
supply for the emergency lighting
both of generator and battery type,
lighting fixtures, requirement for
supply circuit and safety devices. For
the first time the concept of “central
battery installation” was introduced
and means and methods of required
periodic testing and monitoring
were described. The new document
scrutinizes the requirements for
emergency lighting power sources
and makes allows to exclude
inappropriate sources of emergency
power supply. Furthermore, the
document regulates a quantity
of fixtures within separate supply
circuit, protected by single safety
device. However, requirements for
lighting engineering parameters
of emergency lighting installations
are not included into the ALL-
UNION STATE STAN. They will be
more consistently described in the
Guideline on Emergency Lighting,
which are being developed at
present.

What norms on illumination level
of escape routes are currently in
force, and what’s the difference of
domestic and European standards?
Sergey Goryushin: According to the
European standards the illumination
level of escape routes - passages,
stairsways, emergency exits - must
be not less than 1 lux in contrast to
domestic 0,5 lux. Switching on and
minimum duration of operation of
emergency fixtures are also regulated
(1 hour). In addition, the European
standards in terms of building
types, which emergency lighting
must operate not less than 8 hours
(hospitals, hotels, retirement homes).
In our country the operation time for
such facilities is limited to 3 hours
(for high-rise buildings) for escape
emergency lighting, as well as for
technological emergency lighting.
For safety lighting the norm usually
presumes 10% of regular lighting
(but not more than 15 lux). Russian
standards require not less than 5%
(and notless than 2 lux). For hazardous
enterprises such index may exceed
this value being regulated by branch
standards, but more than 30 luxes is

acceptable only in specific cases. In
the Guideline on Emergency Lighting,
which is currently underway, these
requirements are approximating
European standards.

What parameters will be reflected
in the new document in terms of
internal illumination?

Sergey Goryushin:Inthe new Guideline
all parameters of emergency lighting
will be clearly elaborated. For the first
time Russian standards specify the
illumination level, switching period
into emergency mode and operation
time not only for different zones and
accommodations, butalsofor different
types of structures. The Guideline will
contain regulations for emergency
lighting light of entertainment and
conference facilities, public catering
establishments, retail areas and sport
facilities, swimming pools, hotels,
residential buildings, healthcare
agencies and hospitals, schools
and the pre-school institutions, the
garages and roofed car parkings.
Certainly, there will the section
“Emergency lighting of high-rise
buildings”.

Table. Planning variables for high-rise
buildings

What major problems should be
solved in the course of arrangement
of emergency lighting in high-rise
buildings?

Vyacheslav  Eliseev: There are
several specific tasks: to raise the
standards dealing with reliability
of the emergency lighting system,
to integrate it into the systems
of engineering equipment and
management of a building, to
optimize operational costs. All these
tasks, in our opinion, are optimally
solved by emergency lighting system
with central storage battery. High
reliability of this system is ensured
by both high-performance units with
automated testing and monitoring
module. Along with it all data and
occurring errors are being stored
in the electronic log for two years,
including monitoring data of all
fixtures of emergency lighting
connected to the system. Another
advantage of this system is availability
of integration at the supremal into the
general management and dispatcher
system of building’s engineering
equipment. Whilst operational cost
efficiency is ensured by employing
of batteries with ten-year service-life,
routine maintenance, including single
point replacement of batteries, but
not by operating each lamp, and also
by centralized testing of lamps with
displaying of derived results at the
central point. All this ensure prompt
repair work of only out-of-service
units.

However, application of
Uninterruptible Power Supply (UPS)
or diesel generators has numerous
essential drawbacks. To use UPS,
perhaps, in specific cases is cheaper,
but less reliable, and with respect of
the requirements of new ALL-UNION
STATE STAN. P 50571.29-2009 majority

of UPS are not at all suitable for
emergency lighting. This is because
of bypass used for protection of UPS
inverter, which in cases of overload
or the short circuit switches the
output circuits over to the input ones
to enable the automation of UPS
power supply. And if with emergency
turning off of light indicators and
lamps connected to UPS, the short
circuit occurs (for example, in case
of fire), the bypass will switch the
output load over to the input, which
is not powered. As a result there
would occur the total black-out of
emergency lighting.

The system of emergency lighting
with the central storage battery
works different way. Emergency
electric power supply of all light
indicators and lamps provided by the
battery is enabled directly, omitting
additional electronic devices and
inverter without any bypass. In case
of short circuit the safety devices will
be activated in emergency lighting
electrical control unit. These are
usually either breakers or regular fuse
links. Then turns off only that group
of fixtures which undergo overload
or short circuit. All the remaining
circuits will keep on operating .
Diesel generators as the sources of
powering of emergency lighting in
turn have the following deficiencies.
Transittimeintotheemergency mode
becomes longer, since additional
time is required to enable the diesel.
Moreover, it is necessary assign
special fire-proof compartment
for diesel-generator installation.
Another drawback of UPS and diesel
schemes impossibility of monitoring
each fixture and automation of
testing and checking of emergency
lighting system. Arrangement of
emergency lighting in high-rise
buildings is the separate extensive
point. We are going to touch this
topic, and also to observe different
types equipment in the following
issue of the magazine.

Bely Svet 2000 is the company
established in 1997, which holds
leading positions on the Russian
market of emergency lighting. It
is fair to say that Bely Svet 2000
the peer of the Russian market
of emergency lighting industry.
The company manufactures
emergency lighting fixtures,
fire warning lights with outfit,
emergency powering units and
centralized systems of emergency
lighting “BS-Electro”. During
dozen years approximately 130
models of emergency lamps were
designed and productionized.
Hereare some structures equipped
with Bely Svet 2000 units: Gostiny
Dvor (the centralized system of the
emergency lighting “BS-Electro”),
Bestuzhev Drama Theater in Ulan-
Ude (the centralized system of the
emergency light “BS-Electro”),
Domodedovo Airport,
Lefortovsky tunnel, IKEA stores,
Leningradskaya Hotel (emergency
lighting fixtures).
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