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The Moscow City Hall
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AeHbrn Ha «¥KeMuyXnHy»

3acTponwmkn Komnnekca Dubai
Pearl o6bABMAN O Hauane coTpya-
HuyectBa ¢ Singapore Sotheby’s
International Realty, uto AonxHo
NoMOYb MPUBNIEYEHNIO CPEACTB
Ha ¢UHaHcMpoBaHWe B pasmepe
2,6 mnpp espo. Pearl Dubai FZ LLC
3anycKaeT peklaMHYI0 KaMmnaHuio B
OCHOBHbIX a3MaTCKUX Meranonucax,
4TO6bl HATW NPAMBIX UHBECTOPOB,
[NA Yero U MpUBIEKaeTCA KINEHT-
ckas 6asa Sotheby’s International
Realty B 35 cTpaHax.

CanTtyw osed, ucnonHuTenb-
Hblii AupeKkTop 1 npesupgeHT Dubai
Pearl, cuutaet: «310T CTpaTernye-
CKUi coto3 byaeT B3aVMOBBITOAEH.
Sotheby’s International Realty 3Ha-
MeHWUTa CBOei OO6LINPHON COCTO-
ATENbHOW KAWEHTYPOM Ha cambix
pa3HoOOOpa3HbIX pblHKax, B TO
Bpems Kak Dubai Pearl - npusneka-
TeNbHbIN 06bEKT UMEHHO 1A TaKNX

noTeHLUMaNbHbIX 3aKa3umKoB. Hawm
npeaso)eHNa NpekpacHo cornacy-
10TCA C TEMU NpeACTaBieHUAMN 06
obpase Xu3HW, KoTopble nNporose-
ayet Sotheby’s International Realty,
NO3TOMY Mbl HE COMHEBaemca, YTo
nepeasuKHaA BbiCTaBKa MpPowu3-
BeJleT [0/KHOe BrnevaTieHne Ha
ayautopuio». CTpouTenbCTBO 3TOr0
meracoopy»keHua niouwagbto 1 800
000 KB. M C YHWKanbHbIMW BUAa-
MW Ha PYKOTBOPHbIN ocTpoB Palm

Jumeirah cTtapTtoBano B Hauvane
2008 rofa, a N0 OKOHYaHMU paboT
B 2013-m cToswmin o60cobneHHo
aHcambnb obecneunt POCKOLLHYIO
Xu3Hb 9000 obuTtatenenn anap-
TaMeHTOB M MEHTXay30B, a TaKXe
pabouvie mecta ana 12 000 «6enbix
BOPOTHUYKOB». KU3Hb B 3TOM
CBEPXKOCMOMNONUTMYHOM KBapTarsne,
npeteHayoLem Ha cepTuduKaumio
no LEED Gold, 6yget kunetb Kpy-
rnble cyTku. KBapTan nnaHupyetca

cpenatb no Gonbluei yacTy newe-
XOAHbIM. K ycnyram noctoanbLes
1400 HOmepoOB NATM3BE3[0YHbIX
roCTUHWL, B TOM YuUcCne Takux, Kak
Bellagio, Baccara 1 MGM Grand.
Kpome Toro, npefycmMoTpeH LeHTp
CLeHNYECKUX WCKYCCTB C 3anom
Ha 2000 mecT. BcectopoHHe npo-
paboTaHHbIN reHepanbHbIN NnaH
npeBpaliaeT NPOEeKT B HaCTOAWNIA
ropof B ropoge.

Schweger Association Architects

JKonpoekT ansa baHranopa

HepaBHo komnaHua Patel Realty npuctynuna K peanu-
3aumm npoekta Andy Fisher Workshop, KoTopblii fonkeH
cTaTb 06pasLoM 3Konormyeckoro noaxoaa B ypbaHusa-
uun baHranopa. 3gecb co3fanyT OTANYHbIE YyCNOBKA ANA
pPa3BUTUA NpeanpUHMMATENbCTBA, PO3HUYHON TOProOB-
NN, pa3MecTAT MecTa O6LWeCTBEHHOro Mosib30BaHMA.
Ha 50 ra chunucb BoefnHO CTpaTernm NnprupoLooXpaHbl
1 pa3BuUTKA ropopackor cpepbl. Patel Realty HamepeHa
npefocTaBTb HOBble BO3MOXHOCTW MOTPe6UTEnam ¢
pa3HoW MiaTexecrnocobHOCTbIO, CO3AaB ANA HUX COOT-
BETCTBYyOLLEe XUjbe. 3acTpoiiKa OyaeT BeCTUCh C yue-
TOM 0OWMX HamnpaBiieHWn Pa3BUTUA, BbIPabOTaHHbIX,

BbICOTHBIE -roeneiman

yTobbl CenaTb coumanbHbI COCTaB HaceneHus 6onee
NOABWXXHBIM 1 Pa3HOOOpPa3HbIM.
Tpwv KBapTana, pasgeneHHble CajoBO-MapKOBOW 30HOM
1 HebONbLWMM 03epOM, COEAMNHAIOTCA OCHOBHOWN OCbio
reHepanbHoro nnaHa. Mockonbky B baHranope mano
BOAOEMOB, 03epo Takxe OyaeT mcnonb3oBatbCA Ans
nepepaboTkn OTXOAOB ¥ Bojocbopa. Ecnu npoekt
ypacTca peanvsosatb, paioH NeoTown Bangalore cTa-
HeT gna Patel Realty Toukoit oTcueTa NnpumMeHeHVs AaH-
HOW KOHLeNuun B fanbHeNLWeM Ha ApYrnX MHANACKAX 1
3apybexHbiX 06beKTax.
Andy Fisher workshop

anpenb/man BI’I':I"IM
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MpomexyTouHbiin nugep

3paHue Heron Tower ot KPF, koTo-
poe, cornacHo npoekTy, AOCTUTHET
BbicOTbl 230 M, yXe npeoponeno
186-meTpoByl0 OTMeTKy Tower 42

wanen Ha 46 ypoBHAX, pa3fenex-

HbIX Ha TPEX3TaXKHblE OTCEKM.
PaboTtaBwuin Hag nNpoeKkToMm

6biBwKi  naptHep KPF  London

MHOTONIETHEro TpyAa, A WCMbITbIBAIO
HenepeaBaemMoe YyBCTBO OT CO3Ha-
HWA TOTO, YTO CKOPO HaLUW 3aMbICIibl
ocyuwectsATcA. Heron Tower, HoBas
[OCTOMpPUMeYaTeNbHOCTb, FOCMoA-
CTByloLaA Tenepb Hapj NOHAOHCKUM
rOpV30HTOM, NpencTaBnseT cobom
obpaseL; COBPEMEHHOrO MOKONEHNA
BbICOTHbIX 3[aHWI, YETKO MPUBA3aH-
HbIX K UMBUAM3ALMOHHOMY W Mpu-
POAHOMY KOHTEKCTY. A rny6oko yfo-
B/IETBOPEH pe3y/bTaToM, KOTOPbIN
CTan BO3MOXeH Gnarofaps ycunusam
Hawero 6OoNblIOrO KOMNEKTUBA, a
TaKXe MOMOLUM MHOXeCTBa Jilogel B
noHpoHckom CuTn. BonnoueHne npo-
ekTa Heron Tower 6b110 6bl NPOCTO
HEBO3MOXXHO 6€3 NoAJepPKKN U LeH-
HbIX yKa3aHui [Ixxepanbaa PoHCOHa».

30aHre yxe nosyuyuno BblCoYali-
WYyl0 OUEHKY MO 3KOJOrMYecKuM
nokasarenam - BREEAM Excellent,
YTO, KOHEYHO e, AenaeT ero euje
6onee BOCTPe6OBaHHbIM. bawHsA

CEBEPHYI0 CTOPOHY, 1 ABYX OMOAChI-
BaloLLMX ero ranepem.

MoTpAcatowme BuAbl Ha ropop
OTKPbIBAIOTCA W3 WeCTn nnPToB,
KOTOpble KypCMpylOT MO MoBepx-
HOCTM 3paHuA. [OxHbIn dacan
Hebockpeba MOKpbIT ¢oToranb-
BaHWYECKNMMN MaHensmMu, npepHa-
3HaUeHHbIMN KaK ANA BblpaboTKu
SNeKTPO3HepPruy, Tak 1 AnA 3aTeHe-
HuA. OgHaKo Hamny4lwasa naHopama
ropofia OTKPbIBAaeTCA C BHELIHMWX
Teppac pectopaHa 1 nogHeb6ecHoro
6apa Ha BbicoTe 175 M.

Bpsag nu Heron Tower gonro 3agep-
XKUTCA Ha BEPXHEW CTyNeHbKe BbICOT-
Horo nbepectana Cutu, Befib COBCEM
6nusko ABa npecnegosatens: 305-
meTpoBaa 6awHa Shard PeHuo
MbAHO, KOTOpPasA BO3BOAMTCA HEMOAA-
neky ot JJoHQOHCKOro mocTa v B 2012
rogy CTaHeT BbICOYANLIMM 3faHNEM
B BennkobputaHum, oToABMHYB Ha
BTOPYIO CTPOUKY GaluHio Bishopsgate

“ Tenepb oduuManbHO NPU3HAHO  JIu [lonAn3aHo, KOTOPbIA MOKWHYI
Bblcouanwym B JloHfoHe. Mo OKoH-  dupmy, uTobbl Co3patb cTyamio PLP
YaHum ctpouTenbcTBa B MapTe 2011 Architecture, nosgpasun Bcex, KTO
rofa B UeHTpe JloHAOHa MOABMTCA  MpWHAN yyacTue B peanusaumm obb-
60nee 40 TbiC. KB. M OQUCHBIX NNO-  eKkTa: «[MAAA Ha pe3ynbTaT HalWero

paspeneHa Ha 11 TpexyposHesbix (2929 m) B paiioHe Canary Wharf B
OTCEKOB — LIEHTPOB [1e/10BON akTUB-  3anagHom JloHaoHe, koTopas 6yaeT
HOCTWN, COCTOALWMX M3 OCHOBHOro  3aBepLUEHa B TOM XKe rofy.

3Ta)ka C aTPUYMOM, BbIXOAALMUM Ha Kohn Pedersen Fox Associates

HoBbin MmasK B ropoge

B ueHTpe Jloc-AHpKeneca noctpoeHa nepsas 6GallHA 3a nocnefHve ABa
pecatuneTua. 54-staxHoe 3paHue Ritz-Carlton Hotel & Residences n JW
Marriott no npoekty komnaHun Gensler B paiioHe passneyenun L.A. LIVE
HaKOHeL-TO pacnaxHyno cBov ABepu ana nocetuteneit. «<Mbl co3pganm 3fa-
HMe, KOTOPOe AOMKHO CTaTb OPUEHTMPOM BCEro LeHTpa ropopa, Mectom
BCTpeun xutenen Jloc-AHgxeneca v rocteit Co BCEro Mnpa, — roBopuT SHAN
KoaH, ucnonHutenbHbIn gnpekTop Gensler n pykoBoauTesb NpoeKTa.

C OKOHYaHMEM CTPOUTENbCTBA BbICOTKM Obina 3aBeplueHa KOMMeKcHas
3acTpoika Tepputopumn nnowagpto 10,8 ra. B panoHe nog Ha3BaHuem L.A.
LIVE, KoTOpbIl COCTOMT U3 LWeCTN KBapTanos, PasmMecTATCA CTYANN, pecTo-
paHbl, Kade, KNHOTeaTpbl, GOYNIMHT- 1 My3blKasibHble KNyObl, a TakxKe My3ein
My3bIKW, Tae 6yayT NpoBOAUTLCA UHaNbHbIE TYpbl U LEPEMOHNMN Harpa-
eHus KoHKypcoB GRAMMY, EMMY, American Music Awards, ESPY, American
Idol 1 cCOTHW NpoUnX MePONPUATUIA.

Ha 22 sTaxax LWMPOKOro OCHOBaHWA GallHW PacronoxaTcA HoMepa oTena
«MapuroTT», YeTbipbMA 3Taxkamu Bbllle — «PuTU-KapnToH», a ganee — o camon
Kpbllwy — anapTameHTbl Ritz-Carlton Residences. /3AWHO 130rHYTbIN HaBEeCHOM
dacal CrnaknBaeT HarPOMOXKAEHVE rPaHelt MEX3TaXKHbIX NEePEKPbITUN pasnny-
Hoi dopmbl. Kpome Toro, NpoekToM npeaycMoTpeH KoHdepeHU-LeHTp obuiein
nnowagbto 7200 KB. M 1 TaHL3an Ha 2340 KB. M, KOTOPble COeiHEHbI C OCHOBHbIM
obbemom nopBecHo ranepeeii. B 3gaHnm Takxke uMeloTcA ABe OTKPbITble Teppa-
cbl ¢ 6acceHamm, 6apamu, rae MOXXHO NPOBOANTL Pa3NNUHbIE MEPONPUATHA.

MeHsoWMIACA LBET U NPO3PAYHOCTb OCTEKIIEHUS NPUAAIOT 0BNINKY CTpoe-
HUA LeNOCTHOCTb, @ TakXKe CBOAAT K MUHMMYMY CONTHEUHbIN Harpes. Kpome
TOro, B Hebockpebe npumeHsATcsA 3bdeKTVBHbIE aBTOMATU3MPOBaHHbIE
cucTeMbl BOJOCHAGXeHNA 1 BbINMOMHEHO O3efieHeHne. KpoBnu HaBecoB Haf
newexoAHbIMY AOPOXKKaMM U CafKaMy UMEIOT CBETOOTparKatoLee NoKpbl-
Te, YTo6bl 0CNABUTL 3GDEKT «TEMIOBOrO OCTPOBA.

«Ritz-Carlton Hotel & Residences — He TONbKO XNBOMUCHOE AOMNOMIHEHME
K MaHopame LieHTpa, HO U KPYNHbIV BKMaj B rOpOACKOe XO3ANCTBO, — C YA0-

10 Bblcnr!!h'/ﬁ anpenb/man

BneTBopeHnem 3amevaeT map Jloc-AHpxeneca AHTOHMO Bunnapawroca.
— DTO MOLUHbBIV ABUraTeNlb SKOHOMUKW, KOTOPbIA CO3AaCT ThiCAUM Pabounx
MECT AJIA FOPOXKaH, YTO MOMOXET NpuAaTb HOBbI UMMNYNbC Pa3BUTUIO LiEH-
Tpa ropoja v NpefaoCTaBUTb CEPBIC MUPOBOFO YPOBHSY.

Gensler

nexkabpb/aHBapb BH[:“IM

11



|kopoTko

«Hebockpebom ropga»
Ha3BaHa

O6bsaBneHbl nobegntenu Emporis Skyscraper Award 3a 2009 rog. Cambim
NyyWnMm 3AaHMEM Ha niaHeTe, No Bepcun Emporis, Ha3BaHa 6awHa Aqua
B Yumkaro. Xiopu 3Toro KoHKypca cobmpaeTca exerofHo, uTobbl oue-
HUTb BbICOTHbIE 3[aHNA, CTPOUTENBCTBO KOTOPbIX 3aKOHYEHO B TeKyliem
rogy. Aqua Tower nNocTpoeHa Mo MPOEKTY umnKarckoro 6opo Studio Gang
Architects. OTaaBas npeanoyTeHre 3STOMy He60CKpeby, XKIopy OTMETWIIO ero
BOCXUTUTENbHbIE GOPMbI M TEXHNYECKOE COBEPLLEHCTBO.

262-meTpoBaA Aqua cenyac 3aHumaeT 40-e mecto no BbicoTe B CLUA
1 ABNAETCA NATbIM NO BbICOTE 34aHMeM, 3aBeplueHHbIM B 2009 rogy. B
GaluHe, cToAWel Ha Gepery o3sepa, 81 3Tax, 3aHATbII KBapTMpamu u
odurcamn. bankoHbl, ropnM3oHTaNbHblE MIOCKOCTM KOTOPbIX 06pasyloT
BOJIHUCTOCTb pacafioB, CMMBONIU3NPYIOT BOAHYI CTUXMIO, OTPaXXeHHYIo
B Ha3BaHWM GalHU. 3aecb NOAXOAUT U CPAaBHEHME CO CKNafKamu 3aHa-
BecCa Win U3BECTHAKOBbIMM MacCMBaMM, XapakTepHbIMK Ans nobepexbs
Benukunx osep.

YneHbl Xiopn oTMeTUNM, 4To Aqua MMeeT coBpemMeHHble $popMbl, a ee
ouepTaHuA YAWBUTENbHBIM OOPa3OM MeHATCA B 3aBUCMMOCTM OT yrna
3peHus. Vix ogobpeHus 3acnyXnunm TakxKe TeXHUYECKMe peLleHns n obunve
SKONOTMYECKNX KOHCTPYKTUBHbIX HOBOBBELEHWIA, KOTOPbIE yAanochb npume-
HUTb B CTOJIb MaCLUTabHOM 06bEKTE.

Bropoe mecto nonyumna 102-meTpoBas aybaiickas 6awHA O-14 no npo-
ekTy Reiser + Umemoto Architecture, koTopas 06s3aHa CBOMM HEOObIYHBIM

12 BblchM anpenb/man

AQUA

MMeHeM KpPyMnHOW 3acTpoiike B paiioHe Business Bay. 3To oducHoe 3gaHne
C/IOBHO 0GEpHYTO B GETOHHbIE KOHCTPYKLUMKW, 06pasyiolne OKpyX HOCTW
pasHoro pa3mepa. Obonouka 6allHN HageXHOo 3aluLiaeT NoMelleHna oT
nanAwero cofiHua ApaBUNCKON NYCTbIHW.

69-3TaxHbI Hebockpeb Met ot WOHA Architects, nocTpoeHHbIi B
BaHrkoke, 3aHAN TpeTbe MecTo. 3AeCb BHEAPEHO HEMAJIO «3EJIEHbIX» TEXHO-
noruia, bnarogapsa KOTOPbIM JOCTUMAOTCA BbICOKas SHeprospdeKTMBHOCTb U
KOM$OPT B yCIOBUAX TPONNYECKOrO KMMaTa.

Mo pe3ynbTaTam ronocoBaHnA YIeHOB XIopU KOHKYpca Emporis Skyscraper
Award Ha3BaHbl 10 nyuwwmx Hebockpe6oB 3a 2009 rog. imu ctanu:
1) Aqua - Yukaro, CLLA
2) 0-14 - fiy6ai, OAD
3) The Met - baHrkok, TannaHpg
4) Torres de Hercules - Jloc-bappuoc, UcnaHusa
5) Trump International Hotel & Tower - Yukaro, CLLA
6) The Red Apple - Porteppam, lonnanpuna
7) Bank of America Tower - Hblo-Mopk, CLUA
8) Almas - iy6ai1, OAD
9) Millennium Tower - CaH-®paHuyucko, CLLUA
10) William Beaver House - Hblo-Mopk, CLUA
Studio Gang Architects

anpenb/man BblcﬂTM
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BepTtukanu bpyknuHa

3aceneHvie HoBOW BbicOTKM Toren Tower, NOCTPOeHHON No npoekTy SOM B
[enoBoii yacti bpyknuHa (Hbio-opk), Hauanocb Ha rog No3xe, Yem OKIAANOCh.
32-3TaXKHbl KOHAOMUHUYM Ha 240 KBapTup CyLLeCTBEHHO AOMOMHWA KapTUHY
paiioHa, NepexuBaloLLero BTopoe poxeHue. ballHA 3aHANa JOCTONHOe MecTo
CpeAu YeTblpex HOBbIX 3[jaHNI Ha NepeKpecTKe NpocnekToB Métn n OnstoyL.

MéTtn-aBeHio — ofHa 13 MHOXecTBa ynuu bpyknunHa, ogHako Toren Tower n
ee MoYTK Takne Xe BbICOKMe coCeamn — NULLb Manaa YacTb MHOMOYNCIEHHbIX
HOBOCTPOEK, NMPU3BaHHbIX NpeobpasnTb 3TOT parioH. ITa 124-meTpoBas
6aliHA — OAHO U3 BbICOYANLWIMX CTPOEHMI B Gnvkainwein okpyre. Xunbe
yNnyuyLleHHON NIaHMPOBKM BapbupyeTcA No naowaamn ot CTyauin Ha 40 KB. M
[0 NeHTXaycoB pa3mepom 173 KB. M. Ha BOCbMW BEPXHUX 3Ta)Kax — BOCEMb
NeHTXaycoB C OfHOMN cnanbHem n 24 ABYXYPOBHEBbIX NeHTXayca C ABYMA
UM TPeMA CnasbHAMU N ABYX3Ta>KHbIMW FOCTUHBIMU, OTKYAa OTKPbIBalOTCA
BeSIMKONEenHble BUAbl 13 OKOH OT Nnona o NoTosKa.

B Hebockpebe TakXe eCTb MHOTMOYPOBHEBbBIV Caf, Ha Kpbllle, 0340POBU-
TeNbHbIN KNy6 ¢ 6aHel, 61MbIMoTeKa C YNTaNIbHBIM 3aJ10M, IByX3Ta)KHas aBTo-
CTOfIHKa 1 TOProBas 30Ha Ha ypoBHe ynuupbl. LleHbl Ha KBapTUpbl KonebntoTcs
B npegenax ot 300 Tbic. gonn. go 1,7 mnH gonn. AnAa cpaBHeHWA: B 34aHNN
BellTel Lofts B cTne ap-aeKko, pacnonoXXeHHOM pPAAOM, MOC/e KanpemMoHTa
CTOMMOCTb KBapTUP AOXOAUT JO 8 MAH AONN.

ABTOHOMHas TeM03/IeKTPOCTaHUMA MOJIHOCTbIO YAOBNETBOPUT NOTPe6-
HOCTV 3A4aHKnA B 0borpese 1 sHeproobecneyeHmu, 1 CToUTb 3To ByAET cyle-
CTBEHHO MeHblue, YeM NpY NPUMEHEHUN TPAANLMOHHbBIX METOLOB.

Cpaua Toren Tower nepBoHayanbHO Oblna HameuyeHa Ha anpenb 2009
ropa, OfHaKo A0 CUX NOP HAHOCATCA «nocnefHue Wrpuxm». Koraa xe ¢ stTum
NMOKOHYaT, 6allHA C rofIaHACKMM Ha3BaHWEM CTaHeT 3TasloOHOM CTUIIbHOCTYW
1 3KONIOMMYHOCTK, MO0 NpeTeHAyeT Ha 3010Tol cepTudukat no LEED.

Skidmore, Owings and Merrill

Henn wtypmyeTt 3¢pmonckne BbiCOTbI

Henn Architekten 3aBoeBana nep-
BYIO MPEMUIO Ha KOHKYPCE NPOEKTOB
wrtab-kBapTupbl Commercial Bank
of Ethiopia (CBE) B Appuc-Abebe.
Mocne 3aBeplUeHUs CTPOUTENbCTBA
370 GyfIeT CaMOe BbICOKOE COOpYXe-
HVe 3a BCto uctoputo dduronuu.

3ambicen apxuTeKTOPOB, B YacT-
HOCTK, 3aKJiloyaeTca B TOM, YTOObI
Ha 6onee wWrpokom ¢acafe CTpoi-
HOM oO¢uCHOW OalHN OCTaBUTb
6pelub, Yepes KoTopyto ropog byaet
BbIMMAAETb COBEPLIEHHO B HOBOM
cBeTe. Kpome Toro, o6onouka ¢ Hu3-
KOV OTpakalolen crnocobHOCTbIo
CAenaeT ecTecTBEHHOE OCBelleHue
MHTEpPbepOB OCOGEHHO KOHTPACT-
HbIM. DTO BreyaTNeHne OTKPbITOCTH
6ypeT co3paBaTbCcA BO BCEX MoOme-
LWeHUAX — He3aBUCUMO OT TOro, Ha
KaKol BbICOTE OHW HaxofATCA, B TOM
yuncne 1 B OCHOBaHWK, FAe pacrnosno-

eHa BXxofHas rpynna. KomnaHuio
Hebockpeby cocTaBAT KoHbepeHL-
LIeHTP 1 TOProBbI Nacca, KoTopble
pacrnonoxatca BOKPYr O3efieHeH-
HOW nnowagu.

«CTpoUTENbCTBO HOBOW LWTAb-
KBapTUpbl  CBUAETEeNbCTBYeT O
ctpemneHun CBE Bontm B 3nuty
MUPOBOro 6aHKOBCKOFO  fena,
— 3afABWI Ha LEepeMOHWMM Harpax-
peHua npesnpeHt CBE Ato bekany
3eneke. Kiopy M3 cemun Yyenosek,
KyZa BOLUIM U MHOCTPaHLbl, BbiOpa-
o nobepnTens, n3yuymB maketbl 21
KOHKypcaHTa 13 3duonum n un3s-3a
rpaHnLbl.

Hebockpeb, KOTOpbIN AOMKeH
cobpaTb Moj OAHOWN Kpbillei pas-
pO3HeHHble nogpasfeneHns 6aHka,
paccunTbiBalOT NOCTPOUTL 3a MATb
ner.

Henn Architekten
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CTonnyHasa XXN3Hb

KomnaHua Manhattan Hill nonyuuna 3akas Ha NpoeKT 3ANTHOFO XKUJIOro
KoMnieKkca Anis o6HOBNeHWA parioHa 3anagHbiii L3tonyH. MpoekTbl Takxe
pa3pabatbiBatotca ICC n Elements. 3acTpoiika ¢ BUAOM Ha 6yxTy obelyaeT
CTaTb NOAIMHHBIM «0a3UCOM» CTOIMYHOW XU3HW. KoHuenuma nnnioctpupy-
eTcA ABYMA 3CKn3amu. [NepBbit COREPXKUT BUHTOBbIE HaLLHK, NOCTaBIeHHble
Takum 06pa3om, YTobbl U3 Kaxxol Obina BUAHa obLIMPHAA MOPCKan NaHo-
pama. Bbipes y ocHoBaHuA obneryaeT newexogHoe cooblyeHne u papyet
rnas osenieHeHveMm. BTopoi npeanaraet paf HEOObIYHbIX apXUTEKTYPHbIX
06bemMoB, 06beAVHAWMX BCe BbICOTKM Ha YpOBHEe CTuiobaTta, KOTopbli
AOMKEH CTaTb ANA XuUTenen CBoero pofa «knybom no nHTepecam». BHusy,
BAoONb ynuubl Mo JlyHb BOrHYTbIN nofuMym obpasyeT asnnelo, oTropakmsas
KOMIJIeKC OT FOPOACKON CyeThl.

O6uTaTtenei BCTpeyaeT 3annTbiil COTHEYHbIM CBETOM ABYCBETHbI BECTN-
6t051b, @ 06BEANHEHHbIN BeCTUOIONb NepBON 1 BTOPON HalleH co3faeT oLy-
LLleHWe roCTeNPUUMCTBA. 3aKpyyeHHble 3Taxn Mo3BONAIT u3bexaTtb BuAa
«OKHO B OKHO», B TO e BPemsa He yMeHbluaa W1poTy ob3opa. M3ornyTtoe
OCTEKNeHNe, C OAHOWN CTOPOHbI, MOAYEPKMBAET MAHOPAMHOCTb MOPCKMX
BMAOB, a C IPYroN — npupaeT BepTUKanu 3aaHNN apXUTEKTYPHYIO Bbipasu-
TeNbHOCTb.

Bce nomelyeHna KBapTMpPbl BbIXOAAT Ha MPOCTOPHbBIV CMIOWHOWN 6anKoH.
3HaunTenbHasa YacTb PpacafjoB OCTEKNEHa, YTO CMOCOOCTBYeET Nlyyllei ocBe-
LLIeHHOCTW U 3pUTENbHO YBENNYMBAET NPOCTPaHCTBa MHTePbepoB 1 6e3 Toro
POCKOLLUHbIX KBapTUp. OT KpacoTbl aTpMyma NPOCTO AyX 3axBaTbiBaeT. 3aecb
eCTb U JBYCBETHOE Kade-3aKyCOYHas, 1 3aKpbITbli NiaBaTeNbHbIN 6accelit,
1 crnopT3ann.

Ronald Lu & Partners

InukKcnp monogoctu ot LAVA

Crypaua Laboratory for Visionary Architecture (LAVA) nso6pena cnoco6
3bdEeKTUBHON U HW3KO3aTPaTHOW SKopereHepauun. B ocHoBe KoHuenuun
o6HOBNeHNA 3aaHus TexHonornyeckoro yHmBepcuteta B CugHee Broadway
Tower — nerkas B MoHTaxe obonouka Tower Skin. B cBoe Bpemsa BHewWHWI
BuA GalwHy Obin BNONHE HOBATOPCKMM, HO B HalWW AHW OHAa BbIFMAAUT
HeCKO/IbKO CTapOMOJAHO. «3fjaHre C HOBOU 060NTI0UKON MOXET CcTaTb 0bpas-
LIOM 3KOJIOTUYHOCTU, MHHOBALMOHHOIO NOAXOAa, NepefoBOil KOHCTPYK-
TOPCKOW MbIC/IM 1 TBOpPYECKOro obpa3oBaTesibHOro npouecca, npuyem 6e3
KakoW 6bl TO HY 6blN10 NepPecTPONKN UNN CHOCa NOAIMHHOTO CMMBONa 60-X»,
- yTBepxpaaeT Kpuc bocce, anpexTop asctpanuinckoro otaenexua LAVA. Mo
MHEHWIO HEKOTOPbIX CMeunanncToB, KoHuenuua Tower Skin npumeHnma K
No6OMY NCTOPUYECKU LIEHHOMY, HO OTHOCUTENIBHO BETXOMY 3fjaHWI0.

O6napas HECOMHEHHBIMM 3CTETUYECKMM AOCTOMHCTBaMU, Tower Skin ABnA-
€TCA MOJENbio BOCCO3[aHUA FTOPOACKON TKaHM C YCTONUMBBIM SKOPa3BUTUEM.
3To JocTvraetcA nyTem co3paHusa 6naronpusTHOrO MWKPOKIMMATa BHYTPY
MPO3PayYHOro «KOKOHa». JHeprua MpousBOAUTCA CONHEYHbIMK GaTapeAmM,
[oX[eBas BOAA He MPonajaeT BMyCTYo, eCTeCTBEHHOE OCBeLLEHNE UCToNb3yeT-
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€A B NOJSIHOW Mepe, a CUCTEMbI KOHBEKLIMI obecneurBatoT BeHTUNALMIO. baluHs
YKyTaHa B TPEXMEPHYIO JIErKyto AYENCTYI0 0DOMOUKY U3 BbICOKOKaYeCTBEHHOW
KOMMO3UTHON TKaHW. MeTannoKoHCTPYKLMK, KOTOpble 3aTAHYTbl TEKCTUIIbHOM
MeMO6paHoN, NPUKPyumnBatoTcsa K dacagy yxe CylwecTBylowWwero 3aaHus, obe-
creyrBas NPV MUHUMANbHOM Harpy>XeHUW NOCTOAHHYIO KPUBU3HY 060M0UKN.
Bce 310 TpebyeT HebOMbLLIMX 3aTpaT NPU JOCTUKEHUI MaKCUMasIbHOW Bblpasu-
TenbHoCTY. Bonee Toro, JlaHHaA KOHCTPYKLMA B TEMHOE Bpems CyTOK 6e3 Tpyaa
npeBpaLiaeTCa B <yMHbI MyNbTUMEANIHDBIN dacagy.
«TexHonorna Nogo6HbIX “060MHBIX PaboT” MOXET BbITb NErko NpUMeHeHa
B KauecTBe KOCMETMYEeCKOW onepaumun AnA Takmx obbekTos, Kak Colliers
Wood Building n Barbican Centre B JToHaOHe, a Take And, Ka3anochb 6bl, yxe
CNNCAHHON CO CYETOB MOCTUHAYCTPMANIBHON 3aCTPONKN B TOHKOHre. Takum
06pa3omM Mbl MOXeM BbICTPO 1 HEAOPOro NOBbLICUTb (GYHKLMOHaNbHbIE 1
Xy[OXeCTBEHHble KayecTBa apXuTekTypbl», — yBepsaeT Kpuc bocce. LAVA
Tak»Ke BbICTyNUIa C NpefnoXeHremM npeobpasnTb B TOM Xe AyXe aBTOCTO-
AHKY B €NOBOM palioHe B LieHTpe CuaHes.
Laboratory for Visionary Architecture

anpenb/man BH[:“IM
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CAMOE BbICOKOE
3O0AHUE POCCMUMM
NMOCTPOEHO

C CAMONOABEMHOU
ONANYBKON MESA

CamonogbEéMHas onanybka MESA
HCP, npumeHsiemas Ha sgpe
XECTKOCTM 6aLuHn «MockBa»

Ha cerogHAwHun YanBunock cuHe He6o:
Heyxenun cuna ecrsb,

ACHBICAMBIMIBEICOKHM Y106 no3BonTb YeroBeKy

3naHuem B Poccuiickom HoTtsaHyTbes go Hebec?
®epnepaumm sBnseTcs Kak crnocobeH OH, poXXAEHHbIV
73-aTaXkHas 6aLuHs Ha semne ans cyertesl,
CtpouTtb 6aLlHN, HE60CKPEDBI
«Mockea» komnnekca He6biBanosi KpacoTbi?

«FCopop ctonuuy» B MMAL,
Jllo6onbITCTBY HET npegena,

«Mocksa-Cutn» — ee U 6e3 noxHoro cTbiga

BbICOTa cocTaBnsieT Curie He6o noArnsaeno,
Kak xe ctpounace «MockBa».
306 m.
BaluHs nocTpoeHa Or1a 6aluHsa — Tpucta MeTpos,
BosHecnack Hag Bcevi cTpaHov
C NpUMEeHeHnem Bbiwe Bcex, rae 6yviHbl BETPbI
PeroT Hag eé rnaBou.

caMonogbEMHOWN
rmapaBsiN4e€CKON CUCTEMbI  [Josiro He60 Habo[as0
MESA HCP. I\éle»( Apemynx apmartyp, 5
BepX 1 BHU3 CBOW B3rJs, ocasio
Ha ;))acryLqu Ky6artyp. AP M ESA B Poccu “ = 3TO:
Cpenb cTpouTenbHOro eca © I'IPOI/I3BOJJ,CTBO O I'IPOLI,A)KA O APEHHA
P 6 : -
g * OBPATHbIM BIKYI »
AGcontoro ce sokpyr! OMANYBKA AJIA CTEH, KOJNOHH,
«YH710 32 MESA? Kak BO3MOXHO nEPEKPb|T|/||;1
Henatb cTeHbl HaBepxy?
CTPOUTB LLUAXTbI U KOJIOHHbI? e TYHHEJIbHASA OMNAJIYBKA

Yto 3a cuna? He novimy...»
CTPOUTEJIbHbIE JIECA (CUP-LOCK)
Hornro He6o BocToprasnocs,

YTto Takasi cuna ectb,

Y706 103B0OINTH YE€/10BEKY

LHotaHyTbcs o Hebec!

Odomc cpmpmbl MESA B Mockee: yn. CagoBHu4deckas, 35-37 cTp. 2
Ten. (495) 937-49-14. ®akc: (495) 937-49-24
E-mail: info@mesaformwork.com
www.mesaformwork.com
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CunyaTbl
He3aBUCUMOCTH

Cambim KpynHbIM ropogom MeKCcrKm BrosiHe 3aKkOHOMepPHO ABAA-
eTcAa ee ctonnua — Mexuko. bonee Toro, Ha CerogHALIHNA AeHb, NO
AaHHbiM OOH, 310 BTOpas No BennumHe ropoackan arnomepaumsa
nocne bonbworo Tokno, HaceneHrne KOTOPOro, MO Pa3HbIM OLeH-
Kam, coctaBnset ot 20 4o 22 MSTH YenoBek. HeyansumTenbHO, 4TO B
YCNOBUAX CTONb BbICOKOW KOHLIEHTPALIMK JII0AeN Ha OrpaHnyeHHon
TEPPUTOPUN NPOEKTbI BbICOTHOTO CTPOMTENIbCTBA OKA3bIBAKOTCA OCO-
6eHHO BoCTpeboBaHHbIMW. OAHAKO MCTOPWA Pa3BUTUA BbICOTHOTO
CTpomTenbCTBa B MeKcuKke MMeeT pag CyLecTBEHHbIX 0COOEHHOCTeN
1 OTIINYMIA KaK OT aHaNOrMYHbIX NPOLECCOB B apXUTEKTYpe bnuxaii-
wero cocefa - CLUA, Tak 1 oT 06LEeMNPOBBIX TEHAEHLWA.

Tekct MAPUAHHA MAEBCKAS, doTo Carlos Sanchez Pereyra, OMA, Rogers Stirk Harbour and
Partners, Rojkind Arquitectos, SPACE Architect
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Ynyen Nua

Torre Cesar Pelli, Mexunko

OHa U3 BECKUX MPUYMH NOJOOGHbIX
OT/IMUYUIN — KEeCTKaAa N OfHO3HayHaA
nepuognsauma UCTopun CTpaHbl, ee
JeneHune Ha Aokonym6oBbIi (oK. 1500
0o H.3. — 1521 H.3.), KONOHMANbHbIN
(1521-1810) n nepwuog HeszaBucumocTtn (c 1810 go
HaCT. BpemeHw). Kaxkabln U3 3TUX NepuoaoB Pa3BuUTUA
CTpaHbl 6bI1 OTMEYEH MHTEPECHBIMU BbICOTHLIMU COO-
PyeHUAMW Pa3INYHOrO Ha3HayeHWA, HO anropuTm
MX BO3HWKHOBEHMA He coBMajan C TPaguLWUOHHOWN
3anagHoeBpONenckon nepuogusaumen B UCTopumn
CTUNIEN N apXMTEKTYPHbIMW TeHAeHUmAMN. Ele ogHomn
NPUYMHON CaMOOBLITHOCTN BbICOTHOW apXUTEKTypbl
coBpemeHHON MeKCMKM ABNAETCA MOLHEenwWwan Haum-
OHanbHaA TPaAMLMA NHAENCKON KyNbTYpbl C HEMOBTO-
PVMMOI CMCTEMON NOCTAHOBKMN BU3YaNbHbIX aKLEHTOB
1 BbICOTHbIX JOMMHAHT, ONPaoLLEeNCca Ha TOYHenwne
acTpOHOMMYECKMe 3HaHMA. B co3HaHMKM 6onblUMHCTBA
COBPEMEHHbIX JlIoAeNn NMpamuibl Kak apxXuTekTypHble
COOpY»eHnA CBA3aHbl B NepBYylo ouepeab ¢ [lpeBHUM
Ervntom. XoTa B cTOopmnt MMPOBOI KyNbTypbl N0J06-
Hble COOPY>XEHWA BO3HUKanW B pa3Hble nepuopbl B

Bblcm‘M anpenb/man

CaMblX Pa3fINYHbIX PermoHax, CTepeoTunbl CO3HAHMA
npeonoseBaTcs C TpyaoM. Yl BHUMaTenbHOe 3HaKoM-
CTBO C MEKCUKaHCKOWN MHAENCKOW KYNbTypoW Mo3BO-
NAeT COBPEMEHHbIM apXUTEKTOPaM co3faBaTb 6onee
KOJIOPUTHbIE Y UHTEPECHblE BbICOTHbIE MPOEKTbI AN
3TOW CTpaHbl.

Tem He MeHee cnpaBeANBOCTU Pan Hao CKasaTb,
YTO Ja)e OTHOCWUTENbHO YCTOMYMBOE 3SKOHOMUYe-
cKoe pa3BuTne MeKcrKn NocneaHnx AecatTuneTuii He
npuBeno K NoBanbHOMY YBNEUYeHNo CTPOUTENbCTBOM
He60CKpeboB BO BCeX KPYMHbIX Fropofdax 3Toi cTpa-
Hbl. BonbWNHCTBO Hanbonee NMHTEPECHbIX BbICOTHbIX
COOPYKEHUI, KaK y>Ke NOCTPOEHHDIX, TaK 1 NPOEKTU-
pyeMmblX, BCe e CKOHLeHTPMPOBaHbI B CTONNLE.

TeppuTtopua ana 6yaywen ctonuubl 6bina BblbpaHa
auUTeKCKMMMN MAemMeHamy, CNefoBaBLUUMY ApPEeBHEMY
npopoyecTBy O NoBesieHnn 6ora conHua Buunmnyunm
HallTU MecTo, CTPOro COOTBETCTBYIOLLEe onpeaeneH-
HOMy onucaHuio. B pesynbtate nonckos B 1325 rogy
Ha 3anapHom 6epery o3epa TeCKOKO, B XMBOMUCHOM
fJonvHe Obina OCHOBaHa HOBaA auUTEKCKasa CTONMLa,
nonyyrBLIaa Ha3BaHue TeHOUTMTNaH, YTO B NepeBo-
[e C MEeCTHOrO Hapeuusa O3Hayano «4OM KaKTyCOBOW
cKkanbl». CoBpeMeHHbI Mexuko 6a3upyeTtca Ha CTpyK-
Type, CO34aHHOM yxe ucnaHuamu B 1521 rogy Ha
pa3BanuHax 3aBoeBaHHOro TeHouTWTnaHa. B HoBoMm
«eBponerickom» ropoge npeobnapana perynapHas
NAaHUPOBKa, 1 MO Cell AeHb OH MOMIOH KOHTPACTOB:
LIMPOKME NPOCMEKTbl 1 ByNibBapbl NErko y>KUBalTCA
3[eCb C Y3KUMW ynoukamu Xunbix KBapTanos. CBoe
COBPEMEHHOE Ha3BaHWe, Kak M CTpaHa B LENoM,
Mexuko nonyumn oT auTeKCKUX MfeMeH, KoTopble
XKUNK B 3TON MECTHOCTU, «<MELLUNKU» — TaK OHU Ha3blBa-
nn cebs. 3a Bpema KUCNaHCKoro rocnoacTea B Mexuko
6blJ1I0 MOCTPOEHO MHOTO KPacKBbIX 3AaHWIA. [MaBHbIMU
BbICOTHbIMW JOMMHAHTaMW rOpoAa CTann KONOKOSbHN
1 Kyrosa POCKOLLHbIX KaToNMYeckux cobopos.

OavH 13 NOANMHHBIX APXUTEKTYPHbIX LWefeBpoB
sToro nepuopa - KadeppanbHbini cobop (Catedral
Metropolitana), pacnonoXeHHblIi Ha UEHTpanbHOMN
nnowaan Mexnko — Cokano (nnowaab KoHCTUTYLMK).
Co6op 6bi1 BO3BEAEH NO NPOEKTY apxuTekTopoB K. ae
ApcuHbern n A. MNepeca pe KactaHbeppl (1563-1667)
M B nocsepywlmne ABa BeKa HEOLHOKPATHO nepe-
CTpavBanca v JONONHANCA NYyYLIMMUN MEKCUKAHCKMMM
3o04unmun. Kctatu, UCXO4HbIM MaTepUanom NOCAYXnnm
KaMHU 1 6nokn nupamua TeHouTUTNaHa. B pesynerate
noslyuymnocb BenuYecTBEHHOE 65-MeTpOBOE COOopy-
XeHre 13 ceporo KamHs u 6Gefnioro rpaHuTa, ouyeHb
yAauHO coueTaloliee 351eMeHTbl 6AaPOKKO U Kraccuye-
CKOTO CTWAA. DTOT BOCXUTUTENbHBIA 06pasel Komno-
HUaNbHOWN apXUTEKTYpPbl ABNAETCA CaMbiM APEBHUM
XPUCTUAHCKMM Xpamom B AMeprKke 1 BTOPbIM MO
pa3mepam Ha KOHTUHeHTe. Nop ero ceofamu cobpaHbl
3aMeuaTesibHble COKPOBMLILA U CBATbIHW KONOHMWanb-
Hol MeKcurKn.

[pyroi HaunoHanbHbIN NAMATHUK ropofaa — ABopeL,
C napkom YanynbTenek, rae KOrga-To Haxoamnacb neT-
HAA pe3naeHunsa nmnepatopa MoHTecymbl, 1 ero 6nu-
XKalllee OKpy»KeHMe — CBUAETeNbCTBO OpraHU4YyHOM

CBA3W UCTOPUM 1 COBPEMEHHOro ob6pasa Mexumko. Cam
napkK — 3To KBMHT3CCEHUMA UCTOPUYECKOTO Hacneaus,
CO MHOXECTBOM My3eeB 1 CTapMHHbIM 300MapKoMm, a
€ro OKpY»KeHMne MoYTN CNIoLWb COCTOUT U3 BbICOTOK,
«BbICTPOMBLUMXCA» BAOSb NpocnekTa [laceo-ge-na-
Pedopma mn Bokpyr Yanynbteneka. Yepepa cospe-
MEHHbIX BepTMKaneln C MHOroYMCIIeHHbIMU [enoBbl-
MW LUeHTpamu, JOPOrUMK roCTMHULAMK, 3HaHUAMU
HauunoHanbHon notepen n LleHTpanbHon ¢oHgoBowM
6UPXKN TAHETCA BMIOTb A0 APYroro MCTOPUYECKoro
napka — Anamepa, rge CMeHaeTcA KONOHMWanbHbIMK
KBapTanamm ctaporo ropopga. HolHewHuin Mexmko —
NONHOLEHHbIN Meramnonnc ¢ Pa3HOMNIaHOBOW MHOrO-
bYHKUMOHaNbHOM apXUTEKTYPOIA, B KOTOPOM UCTOPUA
UrpaeT BaXkHY10, HO He JOMUHKPYHOLLYI0 ponb. B ropas-
[0 6onblueil cTerneHN MeKCMKaHCKasa cTonuua — 3To
ropop Hebockpebos, oTenen, pectopaHoB N OPUCOB.
HeyamBuTenbHO, UTO UMEHHO 3A4eCb HaXoAUTCA OfHO
M3 CaMbIX BMEYaTNALWMNX COBPEMEHHbIX BbICOTHbIX
3A4aHUIN JTaTuHCKon AMepurKn — 225-MeTpoBbIin HebOo-
ckpeb Torre Mayor, BO3BefleHHbI MO NPOEKTY apXu-
TekTopoB KoMnaHuu Zeidler Partnership Architects.
NckniountenbHyto ponb B 065irKe 6GOMbLUIMHCTBA
NCTOPUYECKMX FOpoaoB MeKCUKM Cbirpann CMmeHa
NONUTNYECKOro YCTPOWCTBA U obpeTeHne He3aBUCU-
MOCTU. VI3MeHeHne CThneBbIX NPUCTPACTUN apXUTEK-
TOPOB NOC/e ApamMaTyeckoro otaeneHuns ot icnaHun
KOCHY/NOCb apXUTEKTYPHbIX COOPY>KEHUI BCEX TMOB.
MoaBmnncb MemopuanbHble NaMATHUKWM — ApKue
BM3YyasibHble aKLieHTbl FOPOACKON cpeAbl, HOBble rpa-
poobpasyowmne BepTukanu. Hanpumep, KonoHHa
HesaBucumoctn B UeHTpe Mexuko. 3afaHHbIn el
mMacwTab yunTbiBaNncA U nNpu BO3BEAEHUN PAAOM
BbICOTHbIX 3[4aHWA MHOro nosgHee. Euwle uyepes cto
net, nocne MeKkcukaHckon pesontouun (1910-1917)
apxuTeKTypa CTpaHbl OKOHYaTesIbHO n3basnaeTca ot
npuBepXeHHOCTM PopMaM UCNAHCKOro «nnatepe-
cko». B Mekcnke passuBaeTcA nepsas B JlaTuHcKomn
AMepriKe MOLLHaA HauMOHanbHaA LWKOMA COBPEMEH-
HOW PYHKLMOHaNbHOM apxuTekTypbl. K mocTporikam
STON LWWKOJMbl MOXHO OTHECTU WHCTUTYT rurveHsl
B [Monotne (1925-1926, apxutektop X. BunbarpaH
Fapcua), Xnnble goma 1 TMNoBble WKonbl (1929-1933,
apxutekTop X. O'TopMaH), ;omMa 1 nocenku ansa pado-
ynx (Hayano 1930-x rogos, apxutekTop X. JlerappeTa)
n gp. MNepBbiM He6OCKPe6OM B TPaAULIMOHHOM CMbIC-
ne 3Toro cfioBa ctaHoBuTcA Torre Latinoamericana.
BHewwHW 06nuK GalwHN BOCXOAUT K CeBepoamepu-
KaHCKUM MpOTOTUMNaM ap-AeKo, Ho obnafaet 6onee
BblpaXe€HHON HauMOHaNbHON NanuUTPoOn cpeacTs
APXUTEKTYPHOWN BbIPA3UTENbHOCTU: B CTYMeH4YaToMn
CTPYKTYpe LIOKOMbHON YacTu, obLieil MOHyMeHTasb-
HOCTW KBafpaTHOro naaHa 1 nupamuaanbHOM 3aBep-
WEeHNUN OTpaxKeHa >3CTeTMKA auTeKCKMX nupamug.
MapannenbHo NonyvyalT pacnpocTpaHeHne «HEeoKo-
NOHWANbHBIN CTUAb» N HEOKAcCMLM3M. ApKUMU npu-
Mepamu paboT B 3TOM HanpaBneHun ctanu MamsaTHrK
pesontouunm (1933-1938) 1 MNMamMATHUK repoAm BOWHbI
3a HezaBuMcMMOCTb (1960), Bo3BeaeHHble B Mexnko
no npoektam apxutektopa K. ObperoHa CaHTacunbu.

anpenb/man Bbmﬂ“!kjt
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Torre Latinoamericana,
Mexuko

KonoHHa HezaBucumocTy,
Mexuko

Pa3BrTMEe CamMOObITHOWN HaLVOHANbHOW apXUTEKTYp-
HOW WKONbI, couyeTawowen NpUHUMNbLE GyHKLNOHa-
NM3Ma M MeCTHbIX Tpaguunii, NPOAOCIKMNOCH nocne
BTropoii mnpoBoii BoliHbl. Hanbonee 3HaumTeNbHbIMK
npeacTaBUTeNAMM 3TOrO HanpaB/ieHUA MOXHO CYu-
Tatb K. Jlaco, A. Apaii, M. MaHu, 3. AHbeca, A. MpueTo,
M. Pamnpeca Backeca.

KpynHenwmm AOCTUKEHMEM MEKCUKAHCKOM apXu-
TekTypbl 1940-1950-X rofioB rpafgoCcTPOUTENBHOIO
MaclwTaba ABNAETCA KOMMIEKC YHWBEPCUTETCKOro
ropoaka B Mexuko, BKtovaowmin 6onee 40 3gaHuin.
B sTOT nepuop paspabatbiBatotca HoBble GOpMbI pas-
JINYHBIX MO TUMNONIOTUU 3AaHUIA — KOS, 60NbHWL, PbIH-
KOB, rapaei, CMOPTUBHbIX COOpY»KeHui. [pn 3Tom
APXUTEKTYpa CTPaHbl OKa3blBaeTCA Mano NofBepx eHa
06LeMNpPOBOMY YBNEUYEHNIO MO BO3BEAEHMIO BbICOT-
HbIX NpPU3M «B cTune Mwucay, CTONb akTyasbHOMY B
3TOT nepuoa B cocegHux LLtatax n gpyrnx ctpaHax.
MNounckamm HOBOW SMOLMOHANIbHOW BbIPA3NTENbHOCTA
3aHumatotca M. Tépuy, X. O'TopmaH, J1. bapparaH.

PaboTbl nocnepHero, Ansi KOTOPbIX XapaKTepHbI
dopmbl B BUAe runepbonnyeckux napabonompos,
a TaKXe 3KCNepuMEeHTbl MHXeHepa-apxutektopa .
KaHzenbl okasanu cylecTBeHHOE BMAHME Ha COBpe-
MEeHHYI0 M1POBYI0 apxnUTeKTypy. B 60-x rogax npowusno-
ro Beka B MeKcrke neprognyeckmn CTposiTcs OTaeNb-
Hbl€ BbICOTHbIE, KaK NMpaBuno, 0PMCHbIE 34aHNA, HO UX
APXMTEKTYpPHble JOCTOMHCTBA He BbIXOAAT 3a PaMKu
PA#OBLIX ABNEHWA MecTHOW Tpaguumn. Hanbonee
3HauMTeNbHBIMW MOCTPOMKaMM 3TOrO Nepuoga Mek-
CUKAHCKOWN apXWUTEKTYpbl ClefyeT cuMTaTb CKopee
MHOTFOUMCNIEHHbIE CIOPTUBHbBIE COOPYXKEHNSA, B YacT-
HoCTU OnNMMNMCKIIA cTagnoH (1951-1953) n ctagnoH
«AuTeka» (1968) B Mexuko.

B 1980-1990-e rogbl B MeKcuke BHE CTOMMYHOro
pernoHa 6bi10 MNOCTPOEHO LOBOSIbHO MHOMO BbICOT-
HbIX 3[aHWIA, HO MPEeUMyLeCTBEHHO OHW BO3BOAU-

Bblcnr!!h'/ﬁ anpenb/man

NNCb B aKTUBHO Pa3BMBaEMbIX KYPOPTHbIX 30Hax.
PasznuuyHble oTenun, ocobeHHO Ha TuUXOOKeaHCKOM
nobepexbe, NepuofMYecKn 3afaBann HOBbIN PUTM
BepTMKane BAONb 6eperoBon NUHUWM, OAHAKO HUW
OAVH U3 HNX HeNb3A onpeaennTb Kak AeNCTBUTENbHO
NONHOLEHHbIN HebocKpeb. 3HaunTeNbHbIe Kak B XyA0-
MeCTBEHHOM, TaK U B MHXKEHEPHOM CMbIC/ie MPOEKTbI
HebockpeboB cTanu noaBnATbcA B MeKcuKke yxe B
HOBOM BeKe. /1 onATb ke MHOroe oka3anoch CBA3aHO C
naeen He3aBUCUMOCTN.

OpHUM 13 Hambonee rpaHAMO3HbIX BbICOTHBIX NMPO-
€KTOB, NMPUYypoYeHHbIX K 200-netuio Hayana 60pb-
6bl 3a HE3aBMCUMOCTb CTpaHbl, cTan 300-mMeTpoBbIii
Hebockpeb Torre Bicentenario (B nepeBoae C ncnax-
cKoro — «[IByxcotnetHAa 6GaluHA»). Takum obpasom,
B Mexuko CKOpO AOMmKeH MoABUTbCA HEBGOCKPeH,
KOTOpbI MpeB30oMAeT Camylo BbiCOKYIO MOCTPOW-
Ky B JlaTnHckoi Amepuke — Torre Mayor («Benukyio
6aLwHio»). MpoeKTUpoBaHMEM CTONb OTBETCTBEHHO-
ro obbekTta 3aHumMaetcs KomnaHua OMA (Office for
Metropolitan Architecture) Bo rnase ¢ MmaTpom coBpe-
MEeHHOW apXUTEKTYpPbl JaTyaHnHOM Pemom Kynxaacom
no 3aka3sy Groupo DANHOS. nea dopmbl 3TN 6aLiHK
COBEpLUEHHO OnpefeNeHHO BO3HMKNa Noj Bo3pen-
CTBUEM apXUTEKTYPHbIX 06Pa30B aUTEKOB 1 Malis, TaK
Kak npepacTaBnseT cobow CTPyKTypy U3 ABYX coepu-
HEHHbIX B OCHOBaHUAX NUpamMuA, NOCTaBJIEHHbIX Ha
BEPLWMHY HMXHEN (MpUYem WMpUHa OCHOBAHUA U
3aBeplueHna — 40 m). TpaguLUUoHHbIe opMbl, Nepe-
OCMbIC/IEHHbIE C YYEeTOM HOBEMWUX TEXHONOrui U
COBpPEMEHHbIX MaTepuanoB, NPefoCTaBAAT Maccy
MHTEPECHbIX BO3MOXHOCTEN MNPOCTPaHCTBEHHOIO
pelweHns Hebockpeba. OfHO M3 HUX — OpraHuM3aLus
CKBO3HOrO MeLlexXofHOro nepexopa yepes 3AaHue,
coefuHawwero panoHbl Jlac-Jlomac (Las Lomas) u
MonaHko (Polanco), paHee pa3geneHHble 60JbLION
aBTOCTPaAOW. 34aHNe rpaHNYmUT C CEBEPO-BOCTOYHOM
YyacTblo TeppuTOopuM Napka YanynbTenek, oTyero
noceTutenam Hebockpeba 6yayT OTKpbIBaTbCA BEMW-
KOJNenHble BMAbl He TONbKO Ha FOPOACKMEe KBapTanbl,
HO U Ha UCTOpUYECKMe JOCTOMpPUMeYaTeNnbHOCTU U
3HameHuTbI napk. OyHKUMOHaNbHOE HamnonHeHue
6allHM BecbMa pa3HOO6pa3Ho: nomumo oburcos
Kracca oK 1 npeMryM 3fiecb NpoaymaHa pasBuTas
06LEeCTBEHHAsA 30HA C KOHdepeHU-LEeHTPOM, TaHUe-
BaJIbHbIM U TMMHACTUYECKMM 3anamu, He6onbwuym
My3eeM, MarasmHamu 1 pectopaHamu. ObuiecTBeHHas
30Ha pacnonaraeTca Ha BbicoTe 100 m — B mecTe Hau-
6onbluell WNPVIHBI MOCTPOKM U BU3YaNlbHOTO coeau-
HeHUA ABYX Mvpamui. 3Ta OTMETKa TakKXKe COOTBeT-
CTBYeT NPUMEPHON BbICOTE GOMbLUNMHCTBA OKPY»Kato-
WKMX BbICOTHbIX 3faHui Ha [aceo-ge-na-Pedopma,
YTO CO34aeT AOMOSIHUTENbHBIA BU3yaNibHbIA PUTM 1
NoAroTaBNMBAeT K BOCMPUATAIO HOBOW AOMMWHAHTLI.
B nopsemHonm yactn coopyxeHusa pasmectutca 6000
NapKOBOYHbIX MECT, a CXeMa OpraHv3auun rapaxa
obecrneymBaeT eCTECTBEHHYI BEHTUNALUMIO Ha Ka-
OM ypoBHe. ObLiasa CTOMMOCTb 3TOFO CamMoro BbICO-
Koro B JlaTMHCKOM AMepurKe 3aHUA [OJIKHA COCTa-
BUTb 0Kono 600 mnH gonn.

Oenoson
KBapTan Mexmko

anpenb/man Bb“:ﬂ“!kj;
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Torres CNCI v Dataflux,
Can-lMegpo-Tapua-fapcua

Torre Pemex,
Mexunko

Macagbl Hebockpeba HeoObIYHbI Yxe Gnaropaps
06bEMHO-NPOCTPAHCTBEHHOW CTPYKTYpe 3aaHuA. B
MecTe CoeAuHeHus ABYyX nupamug dacap Kak 6Obl
YyTb CroWeH, YTo obecneyrBaeT 6OMblUYO NPO-
3PayYHOCTb 06LWEeCTBEHHbIX 30H. CKBO3HOW NpPoxXog Nno
LeHTPY ToXKe HeoOblueH, HaKNOHeHHbIN Nof YrioM K
NOBEPXHOCTU 3eMAN, OH CMOCOBCTBYET Nyullel BeH-
TUNAUMM 30aHUA U ero AONONHUTENIbHOMY OCBelle-
Huto. Ero nsrnbbl cbopmMmmpoBaHbl TaKUmM 06pa3om, 4To
HUXHWIA Npoem obpalleH B CTOPOHY NapKa, a BepXHUI
CMOTPUT Ha ropof, B pesynbTaTe Yero AOCTUraeTca
60nbluan BU3yanbHas 61M30CTb C OKPYKEHNEM.

MockonbKy npu cTpoutenbcTee Torre Bicentenario
NCMONb3YOTCA CaMble COBPEMEHHble TEeXHONOorum

1N MaTepuanbl, HOBbIN HEOOCKPEH CTaHeT npumepom
3O PEKTMBHOCTY, KOMIMJIEKCHOIO MOAXofa K MpPoeKTu-
pPOBaHUIO N CTPOUTENbCTBY, YNyullEHMs SKCnnyaTa-
LIMOHHbIX MOKa3aTenen 34aHnsA U ero 3KoNormyeckom
6e3onacHocTU. Bce cncTembl 3aaHNA OPUEHTMPOBAHbI
Ha aKTUBHOEe COKpalleHue noTpebrieHns BOIHbIX W
3HepropecypcoB. MonoBuHa MHTepbepoB Hebockpeba
6yneT 065MLUoBaHa CTEKNAHHBIMY MaHeNAMM, yyuLlato-
WMMK NocTynneHre ceeTa. OCHOBHbIE CUCTEMbI 34aHUsA
pa3paboTaHbl TakMM 06pa3oMm, YTOObI MaKCUManbHO
OTBeYaTb YCNOBMAM MECTHOro KfMmaTta M OKpy»ato-
el cpedbl, UTo, B CBOIO oYepefb, NO3BOANUT ONTUMU-
31poBaTb NOTPe6EHNE SHEPTUN 1 YNYYLLNTb KauecTBO
BO3AyXa B nomelleHusx. B 3gaHnm Takxe 6yaet npu-
MEHATbCA METOAMKA COXpaHeHMs BOAHbIX Pecypcos,
4TO6bI yMeHbLNTL BoponoTpebnerre Ha 30% 3a cueT
YCTaHOBKW CreLuanbHbIx npucnocobneHnin ana coopa,
OUMCTKMN U NOCNEAYIOLEro NCNONb30BaHNA CTOYHON 1
JOX[AeBoV BOAbl B TyaneTax U AnA MonvBa TeppuTo-
pun. Peannsaums Bcex STUX MOMEHTOB NMO3BOJSINT HOBO-
My HebocKpeby npeTeHAOBaTb Ha MO3MLKMIO 3TanoHa B
06nacTu 3KONOrMYHOCTH 1 3HeprocbepexeHns cpean
MEKCVMKAHCKIMX BbICOTHbIX 3AaHIA.

Bblcn].!!h'/ﬁ anpenb/man

TakMum 06pa3om, CTaHOBUTCA OUYEBMAHO, 4YTO B
nocsiefHve roabl APXNTEKTOPbI U 3aKa3umKn Npu npo-
eKTUPOBAHWM N CTPOUTENBCTBE 3GPEKTHBIX BbICOTHBIX
npoekToB Ana MeKcuKK yaensaT Bce 6obliee BHU-
MaHMe BOMPOCaM 3KOJIOTMYHOCTN apXUTEKTYpbl. Kak
cnepcTBure, noABnseTcA 6onblioe Konnyectso QyTy-
PUCTMYECKNX MPOEKTOB, KOTOpble Mpu Gnuxaiem
PacCMOTPEHUN OKa3blBalOTCA HE TaKUMU Y»K HEBbI-
NoSIHMMbIMU. /I TOMY HangeTca Hemano nogTeepxae-
HU. Camble UMEHUTbIE MHOCTPaHHbIE aPXUTEKTYpPHbIE
610pO TaKxe BHOCAT CBOIO JIENTY B NpoLecc npeobpa-
»EHUA BbICOTHOIO Cuily3Ta ropofos Mekcuku, obpa-
LAACh K aKTyanbHOW CErofiHA SKONOrM4yeckomn Teme.

Komnanua capa HopmaHa Qoctepa pa3spabotana
NOUCTMHE rPaHANO3HbIV FPAAOCTPOUTENbHbIN NPOEKT
«brnomeTtpunueckoro ropopga» Ha Tepputopumn B 71 ra
B I0XHOW YyacTu MexuKo. DTOT NpoeKT npegnonaraet
CTPOVTENBCTBO 6OJIbLLONO YMC/Ia HAYYHbIX UHCTUTYTOB
1 nabopaTtopuii, yuebHbIX MPOCTPAHCTB 1 y3KoCneuu-
anbHbIX TEXHMYECKNX coopyKeHuniA. C O4HOW CTOPOHDI,
HEKOTOpble Y4YaCTKM MeCTHOCTW, paccMaTpriBaemble
KaK TWMbl LEHHOTO HaLuMoHanbHOro naHawadTa, Hy»-
JawLlerocs B COXPAHEHUUN U TLLATENbHOM U3YUYeHnY,
OCTaHYTCA HeTpPOHYTbiMK. C ApYyron CTOPOHbI, Npes-
nonaraeTca npeobpa3oBaHVe NPOCTPAHCTB Tak Ha3bl-
BaembIx pedregal lava fields. PaspabatbiBaembiil yua-
CTOK HaxoauUTCs Heropaneky oT HaunoHanbHOro yHu-
BepcuTeTa Mexuko n MeguumMHCKOro MHCTUTYTa, NO3-
TOMY HOBbI «BbriomeTpryecknii ropoa» fOMKeH CTaTb
MEAUUMHCKUM PalfioHOM WHTEpPHaLMOHANbHOro Mac-
wraba, rae npu cTpouTenbCcTBe 6yayT UCMONb30BaTh-
€Al caMble COBPEMEHHbIE 1 SKoornyecky 6esonacHole
MaTepwuanbl. [poeKT BKouyaeT B cebs Bo3BefeHue
HEeCKO/IbKMX OTeflell Ana nocetutenen rocnutana u
KOHdepeL-LeHTpa, XUMbIX anapTaMeHTOB AnsA yue-
HbIX U CTYAEHTOB, a TakXe opucbl, MarasuHbl, Kade 1
HayuHble CTyAnM, KOTOPble PacronoXaTca BLOJb CeTH
newexofHblx ynuy. B megmumnHckom cektope 6yayT
BbleNleHbl LWeCcTb CcreumanbHbiX MPOCTPAHCTBEH-
HbIX 30H, B YaCTHOCTW Kapauonorusa, dapMaLleBTuka,
MHpEKUMOHHbIe 3aboneBaHus u gp. Ans 6iopo Foster
+ Partners 3To nepBbIii ONbIT NOAO6HOM FPafgoCcTPoun-
TENbHOW Pa3paboTKK, Tem 6onbLLIeN OTBETCTBEHHOCTMN
TpebyeT peann3sauuna faHHOro NPOEKTa.

Bo rnaBy yrna 3pecb CTaBUTCA 3Konormyeckas
cocTaBnAwowWan: B pa3paboTaHHON cxeme NnoLaaen,
ynuLy 1 pasHomacluTabHo 3aCTPOIK/M HOBOMO palioHa
[OJIXHbl ObITb MOBCEMECTHO OpraHn3oBaHbl cbop n
OuUNCTKa JOKAEBOW BOAbI, MAaKCUMAaSIbHO MCMONb30-
BaTbCA eCTeCTBEHHaa BEHTUAALMA, CUCTeMa CONTHeY-
HbiX 6aTapei 1 T.A. APXMTEKTYPHbIe Y KOHCTPYKTUB-
Hble peLleHnA Ha CTblKe 3CTeTUKM Xall-Teka u 6roHu-
YeCcKol apXMTEeKTYpbl NMPOAEMOHCTPUPYIOT BO3MOX-
HOCTU 3GPEKTUBHOrO MCNONb30BaHNA MacWwTabHbIX
3KOTEXHONOTMYHbIX MPOEKTOB B MPOCTPaHCTBEHHOM
CTPYKTYpe COBPEMEHHOIO Meranonuca.

Ewe oanH macTep BbICOKOTEXHOMOMMYHOWN apXxu-
TeKTypbl 13 bputaHun, faBHWUIN cOpaTHUK U conep-
HUK Qoctepa Puuapp Poaxepc (Rogers Stirk Harbour
and Partners) coBMecTHO C KomnaHuel Legorreta

+ Legoretta ctan nobepmtenem KOHKypca Ha npo-
eKTMPOBaHME U CTPOUTENBCTBO LWITab-KBapTUpPbl ANA
BBVA Bancomer B Mexuko. 9TOT 56-3TaKHblln Hebo-
CKpeb M3 CTeKna U CTanu, Tak Xe Kak n ¢$pocTepoBs-
CKU «brnomeTpononmnc», NONHOCTbIO COOTBETCTBYET
3Konornyeckum ctaHgaptam LEED Gold, a no ceoum
apXMTEeKTYpHO-06pa3HbIM MapameTpam npeTeHayet
3aHATb MeCTO HOBOW AOCTOMPUMEYaTeNbHOCTM Ha
He6OCKNIOHe MEKCMKAHCKOW CTONULIbI.

He6ocKpeb npogomKnT ANMHMI0 BbICOTHOM 3aCTPONKIM
ropoAa, PacnosioXKmMBLLNCL PAAOM € YanynbTenekom.
Mo cnosam camoro r-Ha Poaxepca, paboTa nx 61o0po
ansa BBVA Bancomer npepctaBnaet coboii nonbiTKy
No-HOBOMY B3[JIAHYTb Ha NepPapXmio B3anMOOTHOLLe-
HWUIA COTPYAHMKOB odurca 1 rocTeii 3gaHNA C OKpyxe-
HWem: B HOBOW GaluHe BbicoTol 221 M npegycMoTpe-
Ha cMCTeMa B3aUMOCBA3aHHbIX MO BepTMKanu npo-
CTPaHCTB, rage B COOGCTBEHHOM pUTME MaKCMMasbHO
OTKPbIBAIOTCA BUAbI HA rOPOA M CO3AaHbl peKkpeauu-
OHHble NNOLWaAKM C XMNBOW 3eneHblo. IcTeTrKa dacaa-
HbIX PeleHUn 1 TeKCTypa NpUMeHAeMblX maTepuma-
NOB, NO BEPCUM apXUTEKTOPOB, OTPaKaloT 0COOEHHO-
CTU TPAANLIMOHHON MEKCUKaHCKON apxmTeKTypbl. [pun
3TOM NOBbIWEHHOE BHUMaHWe yfenaeTca BOMNpocam
NCNoNb30BaHNA 3HeprocbeperawWwmnx TeXHONOrMn
N CONHUe3awuTbl. 3eneHble cagbl PaBHOMEPHO pac-
npefenAaTca no Bcen BbicoTe 3AaHuA. Ha 50 Hap-
3eMHbIX 3Taxax 6ygyT pabotatb 4500 cOTpyAHMKOB
KOMMaHMKN-3aKa3urKka, a WecTb MOA3EMHbIX YPOBHEN
npeAHasHayeHbl 471 aBTOMALLWH Y TEXHUYECKNX HY X[,
BbICOTHOTO 3fjaHuA. [1o npeaBapuTeNbHbIM OLEHKaMm,
CTPOUTENbCTBO AONIXKHO ObITb 3aKOHYeHO B 2013 rogy.

HoBble npoekTbl HebockpeboB AnAa Mexnko yacto
npegnosnaraloT YNJIOTHEHNE CUYSTa BbICOTHbIX 3Aa-
HUN BRonb [Maceo-pe-na-Pedpopma. Mpuctynutb K
CTPOUTENIbCTBY HOBOTO »KWJIOrO BbICOTHOTO 3JaHuWA
(200 m, 52 sKcnnyaTMpyembiX 3Taxa) Mo agpecy
Pedopma 432 npepnonaraetca B Hayane masa 3TOro
rofa. B npoekTe MecTHOro apxuTekTypHoro 6wopo
Rojkind Arquitectos MOXHO HalTh onpefefieHHble
otronockun d¢octeposckonn Hearst Tower B Hblo-
Mopke, oHaKo B [pyrom OKpy»eHuun GawHa Gyaert
npeTeHAoBaTb Ha ropasfo 60MbLLYI0 3HAYMMOCTb.

Ewe ofHO MOHyMeHTanbHOe 3AaHue, BbIMOJIHEH-
HOe B NAKOHUWYHOWN HEOMOAEPHUCTCKOW CTUANCTU-
Ke, MOABUTCA Ha «MpocnekTe Hebockpebos» MexuKo.
Mpu3matuyecknii macwTabHbll Hebockpeb Torre
Reforma nogHumeTca Ha 244 M Haf OJHOMMEHHbIM
NPOCNEKTOM U MPOAOMKMNT LIENOYKY CTOMIMYHbIX BbICO-
TOK, PacnonomBLWNCb NO cocefcTsy ¢ Torre Mayor.
CTpounTenbCTBO HOBOrO MHOTOQYHKLIMOHANbHOrO 3Aa-
HUA C odrcamu 1 XKUNbIMU anapTameHTamu, 3eJIeHbIMU
cafjlamy 1 KOMMAKTHbIMU CNOPTUBHBIMU COOPYXKEHUA-
mun no npoekty LBR&A Arquitectos npeanonaraetca
3aBeplmnTb B cnegytowem, 2011 roay.

Crynus SPACE Architects 3aganachb Lienblo BO3BeCTr
Camblli «3eneHblii» Hebockpeb B JlaTuHCKON AMepuKe.
33-31axkHan Efizia Tower npepctasnaet coboi MHOro-
bYHKLUMOHaNbHOE 3[aHMeE, CNPOEKTUPOBaHHOE Mo
3aka3y gesenonepa Diimix gna panoHa Santa Fe B

MexuKo, KOTOpPbIl B NOCNefHME rofbl aKTUBHO TPAHC-
dopmupyetca. Mo cnoBam cospatenein, 3To byaer
nepead B Mekcuke 6alHA C MHOroc/onHbiM ¢aca-
JOOM. BHelwHAn 060510uKa U3 CTeKa U CTann AOMKHA
COXPaHATb 3Hepruio 3a cuyet 6onee 3¢pdeKTUBHOIO
MCMOMb30BaHNA CUCTEM OTOMJIEHWS U COMHLEe3alu-
Tbl. Hapy»Has e 060M04Ka, Kak PakoBUHA, CKPbIBa-
€T BHYTPeHHMe NPOCTPaHCTBA 6allHM OT BHELHEero
Mupa. Tako Nogxofd, MO MHEHUIO aBTOPOB NMPOEKTA,
nyylle OTBEYaeT ero uensam 1 3agadam. Pazsutme
3[aHUA NPOUCXOAUNO OT BHYTPEHHEW CTPYKTYpbl K
BHeLHeMy o6pa3y, 1 NPUHLMIN PakoBUHbI Haubornee
MOJIHO OTPaXKaeT KOHLeNUuIo.

Komnanua SPACE 6onblie n3BeCTHa Kak pa3paboT-

UMK WHTEpPbepOB, HO CEroAHA OHa MpeTeHayeT Ha
3BaHMe MMOHepa 3KoAu3ariHa U «3eneHon» cospe-
MEHHOWN MEeKCMKAHCKON apxuTekTypbl. [leBenonep
Bbl6pan Nx NPoeKT 13 60NbLIOro YMCNa Yy4aCTHUKOB 13
pa3HbIX CTpaH. B LlokonbHOM 3Taxe 3KoHebockpeba
pa3smecTATCA BMOJIHE NPUBbIYHbIE PecTopaHbl U Top-
roBble 30Hbl, @ BOT YTO KacaeTcAa ABONHON 060N0YKM
dacapgoB, To oHa cobpaHa M3 cneumanbHbIX CTanb-
HbIX 3N1eMEHTOB, NPUCNaHHbIX 13 fepMaHuK, KoTopble
NO3BONAT MAaKCMMaNbHO WCMONb30BaTb CUCTEMY
eCcTeCcTBEHHOro NPMTOKa BO3AyXa U MUHMU3NPOBaTb
NoTpebHOCTb B KOHAMLUMOHUPOBAHUN MOMELLEHWUIA,
YTO HETUMNYHO ANA MEKCMKAHCKOWM BbICOTHOM apXu-
TEKTYpbl. DTOT MPOEKT TakXe MONHOCTbIO COOTBET-
CTBYeT XeCTKUM CTaHAapTam 30110TOro cepTudukata
LEED, npuobpeTatouiero Bce 60/blUyto akTyanbHOCTb
Ana coBpemeHHoi Mekcnkn. CtpoutenbctBo Efizia
Tower fomXkHO 6bITb 3aBepLIeHO B 2012 rogy.
TpaAnUMOHHBIMN ANA MEKCMKaHCKON uncTtopuye-
CKOW apXWUTEKTYpbl ABAATCA ocobad 3MoLMOHanb-
HafA BblPa3nNTeNIbHOCTb, 3PPEKTHOCTbL GOPM U KOH-
TpacT dakTyp, couyetaHre GONbKNOPHON PpaHTaCTUKK
C BeINYECTBEHHBIMY PENNrMO3HO-CUMBOINYECKUMN

anpenb/man Bb“:ﬂ“!kjt

Torre Bicentenario,
Mexuko (npoekT)
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BBVA Bancomer, Mexuko
(npoekT)

Efizia Tower, Mexuko
(npoekT)

ob6paszamun. Hanbonee aBTOPUTETHBIM HaLMOHasIbHbIM
MacTepPOM, HayaBLINM NPUMEHATb OTAENbHbIE TPaaW-
LMOHHblE MpreMbl B MOAEPHUCTCKON apXMTEKType,
ctan Jlyuc bapparaH. Onupaacb Ha ero Hacnegue,
MHOTME MeCTHble apXUTEKTOPbl WLLYT BAOXHOBEHMWA
B KyNbTYypHOM 60raTcTBe NpoLnioro, npeanarasa pas-
HOObpPa3nTb HacToALlee.

Ha mecTe coBpeMeHHOW LeHTpanbHOW nniowaan
Mexuko (Cokano, kBagpaT 240 Ha 240 m) B AOKONTYyM6O-
BY 3MOXY CTOANA OFPOMHasA NMpamuia — cpegotouve
NPOCTPaHCTBEHHbIX Ocelt TEHOUTMTNaHa M BCe auTek-
CKOW UMBUNM3aL MK permoHa. HepaBHO MeKCMKaHCKme
APXMTEKTOPbI BBICTYNWUAN C el BOCCO3AaHNA JpeB-
Hel NMpaMnbl, NTOCKONbKY Mexnko ocTpo Hy»KJaeTcA

Bblcnr!!h'/ﬁ anpenb/man

B HOBbIX OUCHBIX U TOProBbIX Maowagax. Yumtbisas
CIIOXKMBLUYKOCA 3aCTPONIKY, @ TakXKe CTPOroe orpaHu-
YeHrie Ha BbICOTHOCTb 3[laHMI B LEHTPe ropoaa, OHM
npeanaralT co3haTb Ha 3TOM MPOCTPAHCTBE NOoA3eM-
Hyto nupamugy. C 3Tol naeen apxnuTeKTopbl BbilLIn B
¢duHan koHkypca eVolo Skyscraper Competition 2010
ropa. CornacHo nx NPoeKTy MnepBble BOCEMb dTaxek
npegnonaraemMon nupamugbl CTaHyT Myseem mucto-
pun MeKcukm, a ocTanbHble 26 3Taxen otgagyT noj
Mara3uHbl, obucbl 1 otenb. [lo MHeHWIo aBTOPOB, Mano
KTO OTKa)eTCA OCTaHOBUTbCA B TakOM HeOb6blYHOM
MecTe B CaMOM LieHTpe MexumKo.

MecTHble apxuTekTOopbl MNO-CBOEMY OTBevaioT
Ha aKTMBHOE MPUCYTCTBME WMHOCTPaAHHbIX M3TPOB
N WHTEPHaUMOHaNbHbIX MPOEKTHbIX FUraHTOB B
Mekcuke. Hanpumep, Xopxe dpHaHgec e na lapua
NpeanoXnn BeCcbMa CMenblii NPOEKT CTPOUTENbCTBa
3[aHunA, KOTOpOoe AOMKHO NOMOYb pelwnTb Npobremy
3arpsAsHeHna Bo3fyxa B Mexuko. Ero Vertical Park
(«BepTrKanbHbI Napk») — 3To0 HebocKkpeb-caa, cyLue-
CTBEHHYIO YaCTb NPOCTPAHCTB KOTOPOro 3aiMyT 3ene-
Hble HacaxkgeHuA. Mpwn 3Tom 3aaHne 6yaeT NonndyHK-
LiMOHANbHbIM: B HEM NPeayCMaTpUBAKOTCA U XKUJble, 1
oducHble NoOMeLLeHs, a Takxe cBoeobpasHble «oro-
popabl» — aHanor npuycafebHbIX y4acTKOB.

CTPYKTYpPHYI0 OCHOBY NMPOCTPaHCTBEHHbIX 06beMOB
[JaHHOTO COOpPYXXEHWA COCTaBUT BOHOOOPa3HbIN
CTaNbHOWN KapKac C ConHeyHbiMK 6aTapeamu, Gnaro-
JapA KoTopomy 3aaHue nprobpeTet 6onee 6uomopdh-
Hble popmbl. Kpome Toro, 3gaHne o6opyaoBaHo cob-
CTBEHHOW c1cTeMoil BogoobecneyeHnsa 1 NOBTOPHOW
0unCTKM Bogbl. Obunve 3eneHn JOMKHO paguKanbHO
pewnTb Npobnemy 3arpAa3HeHnA BO3ayXa No KparHen
Mepe ana xutenen Hebockpeba, UTO Upe3BblYaNHO
aKTyanbHO AS1A MeKCUKaHCKOWN CTONNLbI.

HecmoTpsa Ha AOCTaTOUHO YCTONUMBOE SKOHOMUYe-
cKoe pa3BuTre, MeKkcuka noka He cnewnT BCTynaTtb B
COpeBHOBaHME MO MacCcoBOMY BO3BefeHUo Hebo-
CKpebOoB C TaKNMU permoHammn-nuaepamu, Kak asmat-
CKune cTpaHbl. Bce cTposAwmeca B MeKcrKe BbICOTHble
NPoeKTbl — pe3ynbTaT TWaTeNbHOro KayeCTBEHHOro
0oT60pa, CNOCOBHOrO YAOBNETBOPUTL AaKe B3bICKa-
TenbHOro Kputnka. Camble MMEHUTblIE APXUTEKTO-
pbl 60pIOTCA 3a NPaBO MOCTPOWUTb Ha 3TON ApeB-
Hel 3emne cBou Hebockpebbl. VI npu opraHusaymm
KOHKYypCa Ha NpOeKTMpoBaHWe HOBOTrO 3AaHuA And
My3ses lyrreHxarima Bnactamu [Baganaxapbl — MeKcu-
KaHCKOro ropopa c 2,2 MJH XuTtesier, OCHOBaHHOIO B
1530 roay, — ABHO NPUCYTCTBOBAN pacyeT Ha MOBTO-
peHne «3ddekta Bunbbao», Korga HoBoe 3paHue
®psHKa MBpu noutn yTpouno GlogXeT U BHUMaHUe
K ropofly CO CTOPOHbl TYPUCTOB. B MeKCMKaHCKOM
BapuaHTe OXuAaeTca CTPouUTeNnbCTBO Hebockpeba,
Cpasy nonagatowero B pa3pag rnaBHbIX BMU3YyanbHbIX
aKLIeHTOB ropofia M ero CMMBOJIMYECKOro «CoBpe-
MEeHHOro nuua». Mobegutenem cpen Becbma aBTo-
PUTETHBIX COMEPHUKOB OKasanca JHpuke HopTeH,
KOTOPbIA MPEeANoXna KOMMAKTHOE pacrnosfioxeHne
OOLWNPHBIX BbICTABOYHbBIX MoWanen Ans myses u
rMOKOCTb BHYTPEHHEWN MNaHUPOBKM BKyMe C Jako-

HWUYHbBIM 1 HETPMBUaNbHbIM 061MKoM 180-MeTpoBOrO
opToroHanbHoro Heb6ockpeba. Ecnn HUKakune Henpeg-
BMAEHHble 06CTOATENbCTBa He 3afepaT CTpouTesb-
CTBO My3eA 1 Tpebyemble 150 mnH gonn. 6ynyT BoBpe-
MA HalfeHbl, TO HOBbIN cMMBON [Bafanaxapbl 3aKOH-
yaT yXKe B 3TOM rofy.

MpupoaHbIi naHawadT Mekcmkn nsobunyeT ropa-
MU 1 BO3BbILEHHOCTAMM, MO3TOMY €CTECTBEHHO, YTO
B pa3Hble 3MOXM B apXMTEKType 3TON CTpaHbl BO3HU-
Kana noTpebHOCTb B CTPOUTENIbCTBE BblPa3nTeNibHbIX
PYKOTBOPHbIX BepTUKanen. boratenwmnin nnact nHaen-
CKOW KyNbTypbl C MOHYMEHTaNIbHbIMU MMpamMugamu,
KOJIOHWanbHasA apxutektTypa MoHactbipern (XVII-XVIII
BeKa) U ropofcKkmx cobopos (Kpome Mexmko cobopbl
B Mepupge (1563-1599), Mys6ne (1555-1649), Mopenuu
(1640-1705)) noproToBMnM 6RAroNpPUATHYIO MNOYBY
ONA BOCMPUATMA COBPEMEHHbBIX BbICOTOK HE TOJIbKO
B CTONIMLE, HO 1 B ApYyrux ropoaax Mekcmkn. OgHako
Hanbonee MHTepPeCHble BbICOTHblE MPOEKTbI NOCNea-
Hero BpemeHu Bce e ceflyeT nckatb B MoHTeppee.
3TO BTOPOWM MO WHTEHCMBHOCTW PasBUTWA W TPeTUi
no KonuyecTBy HaceneHua (1,8 MNH yenoBek) ropog,
B CTpaHe.

KomnaHua HOK Mexico — oguH 13 nuagepos «3ene-
HOI» apXUTEKTYpbl — CTana nobeguTenem KOHKYp-
Ca, LUenblo KOToporo 6bi10 BblIbpaTb AECATb NyylUnX
APXUTEKTOPOB Mupa. Jlyywmrm npusHanu NpoekT
40-3TaxHoro 3aaHna B MoHTeppee. 3Ta MHOrodyHK-
LMoHanbHas GalHA copepXknT 119 Xunbix KBAPTUP 1
11 sTaxken oduMCcoB, a TakKe NapKoBKy Ha 1200 mecT
1 CTaHeT CaMOW BbICOKOM B ropofe 1 4yeTBepTonm no
BbICOTe BO BCel cTpaHe. CBepKatowasn B Jiyyax COMH-
La CTekNAHHasA obonoyka Hebockpeba Houblo Bypet
«BO3BpaLLaTb» ropofy CBoW cBeT Grnarogaps 6enoi
nofceeTke ¢acagos. Mpu cTpouTenbcTBe 6awHu
6onblUyI0 POJSib Cbirpania OpPUEHTaUUs Ha 3KONoruy-
HOCTb MPOEKTa U COOTBETCTBUE €ro 06LieMrpoBbIM
CTaHpapTam.

OnTrmanbHoM BbicoTon Ana MoHTeppes 40-3TaxHyto
oTMeTKy counu 1 apxutektopbl FXFOWLE Architects,
Mo MpPOEKTY KOTOPbIX NOCTpoeHa oducHas 6GawHA
Knacca A B rOpOACKOM palioHe mex Ay ropamu Sierra
Cerro de la Silla n Las Mitras. YunTbiBasi rocnofctso
NPUPOAHBIX JOMUHAHT, BOCTOYHbIN 1 3anafHbli daca-
Abl 6awHy ana Banco Santander opueHTNpPOBaHbI Ha
BOCMPUATME OTKPbIBAWKXCA nepcrnekTtms. Obunue
3efieHN U BOJOOYUMCTHbIE COOPYXKEHUA — TaKoe e
Heo6xoAVMOoe HaMoNHEHME NPOEKTa, Kak U yaobHble
oduchl 1 neperoBopHble. Noxoxe, UTO BO BCEX MEK-
CUKaHCKIMX BbICOTHbIX MPOEKTax HOBOro AecCATUeTHA
0CobeHHO cTporuve TpeboBaHua ByayT NpeabABAATb-
cA B 0611acTU 3KONOrnn 1 6epexHOro OTHOLUEHUA K
NPUPOAHOMY OKPY>KEHUIO.

OrpomMHoe BHVMaHue 3TMM BONpPOCaM yAeneHo U B
ZAPYrom BbICOTHOM NpoekTe ansa MoHTeppes — Xuinom
komnnekce Residential Dinastia no npoekty Pascal
Arquitectos. O6uwan BbicoTa KOMMneKca 6yaeT Korne-
6aTbcA B npegenax ot 40 go 50 M, HO NOCTAaHOBKa Ha
penbede 3puUTeNbHO YyBENUUUT ero rabapuTbl, a pas-
BUTan MHPPACTPYKTypa 1 packpbiTie Ha ropoj netue-

Zoomorphic Mexican
Museum (npoekT)

XOAHbIX U PeKpeaLMOHHbIX 30H MOBLICAT 3HaYeHune
HOBOW NOCTpPONKK ana Bcero MoHTeppes.

CepbesHbiM conepHMKkoM B 6Gopbbe 3a npaso
Ha3BaTbCA CUMBOJSIOM ropofa MmoxeT ctatb u 140-
meTpoBaa 6HawHA Synchronicity n 3akasaHHasa Tem
Xe pesenonepom 230-meTpoBaa Founders Tower.
Ona pa6otbl Hag ob6ovMKM NpoeKTaMMn 3aKa3umku
13 American Investors CIM Group u Spanish Group
Orange Investments Bblbpann apxXuTeKTOpOB MecCT-
Horo 6topo Michel Rodjkind, co3paBaBLiero npoekxTbl
ANA pasHbIX rOPOAOB CTPaHbl, B TOM uucie u Ana
Mexwuko. Crekno n 6eToH 6yayT OCHOBHbIMM MaTepua-
namu AnA HOBbIX GalleH, UMeloLMX ABYXYacTHOe Bep-
TUKanbHoe uneHeHne. ObLlee BneyaTneHne ot npeg-
naraemblX NMPOEKTOB — CUCTEMA W3 TUFAHTCKUX [eT-
CKNX KyOMKOB, YaCTUUYHO 3aMEHEHHbIX BKpanieHnamu
3eneHun. Takow Noaxof BbirMAQUT COBPEMEHHO U faxe
YMECTHO B MHAYCTPUANbHOM OKPYXXEHUN OTAENbHbIX
paioHoB MoHTeppes, HO NPV BW3yanbHOM TOCMOA-
CTBE Haj BCEM FOPOAOM Ka)keTcA BCe-TaKu CMOPHbIM.
Bo3moxHO, 0THaCcTM NosTOMy peanu3aumsa STUX HOBbIX
NPOEeKTOB MOKa 0CTaeTCA NoA BONPOCOM.

Ecnu ke roBopurTb O BLICOTHOI apXUTEKTYpe CcoBpe-
MeHHoN MeKcuKku B Leniom, To criefyert elle pas nog-
YEepKHYTb, YTO Niob6oe MacwTabHoe CTPOUTENLCTBO
npegnonaraet 6onblioe BHUMaHWE K BOMPOCaM
3KOJIOTUUN 1 dHEpProcOepexeHns, XoTa Npu 3TOM He
VCKJTIOYAIOTCA 1 CYry60 GyTypUCTUYECKIE 1 aBaHTapA-
Hble pelleHus, N 6epexxHoe OTHoLeHne K boraTtomy
KYNbTYPHOMY HacNefuio 3TON CaMOObITHOIW CTpaHbl,
npuyem B paboTax Kak MeCTHbIX apXUTEKTOPOB, TaK 1
MHOCTPAHHbIX KOMNaHWUM.

anpenb/man

Pedopma 432 (npoekr)

BbICOTHAIE
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YcTonyusbin
Be/IVKaH

Torre Mayor BOT yxe ceMb NeT yaepXunBaeT nanbmy nepBeHCTsa
Camoro BbICOKOro 3aaHuA B JlatTuHckon Amepuke. OHa BO3BbILIAET-
CA Hapj 3emnei Ha 225 m. Bo3eegeHue 31o 57-3TaxHON 0puCHOW
6awWwHn no NnpoeKTy KaHagckoro 6iopo Zeidler Grinnel Partnership
CTOMMOCTbI0 250 MnH gonn. 6bino 3aBepueHo B 2003 rogy. OgHako
OHa M3BECTHA He TOMbKO Kak CaMOe BbICOKOE, HO U KaK CaMOe CENC-
MOYyCTOuMBOe 3aaHue JTaTuHCKoN AMepuKN.

TekcT poktop AXME[ PATUMbSAH, rnaeHbin KoHcTpykTop Cantor Seinuk Group, Hbio-Mopk,
CLUA; SHPUKO MAPTUHEC POMEPO, uHxxeHep, reHepanbHblii AUPEKTOP NPOEKTHOro 61opo
Enrique Martinez Romero, Mexuko, Mekcuka, ¢oTo, Luis Gordoa, Pedro Hiriart, Jeronimo
Cruz Soza, 6topo Zeidler Grinnel Partnership
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coboe BHuMMaHve K Torre Mayor

BbI3BaHO TeM, B NPOEKTe UCMONb30-

BaH HOBbIN NOAXOA K MO/OWeEHWNIo

CceNCMMYECKNX KonebaHui, He npu-

MEHABLUMACA A0 3TOrO0 B BbICOTHOM
cTpouTenbcTBe. YTo6bl NonyunTb peanbHylo MHOpP-
MaLMIo O NoBeAeHNN 34aHUA NPU CENCMNYECKoM onac-
HOCTU C yyeToM crneundurKmn yyacTka CTPOUTEeNbCTBa
NPOBeNn ChneKTpanbHbI aHann3 B3anMMOAENCTBUA
CTPOEHMWA U FPYHTOB OCHOBaHWA. [inA 3Toro cosganu
TPEXMEPHYI0 KOMMbIOTEPHYIO MOAEeSb, UCMONb3YIo-
WYIO HeNnHelrHble «BA3KMEe» [OMNOSIHUTENbHble 3ne-
MeHTbI AemMndupoBaHuA.

NMoMMOo yeTbipex ypoBHe NoA3eMHON NapKOBKN,
CaMblil HUXKHUI YpOBEHb KOTOPOW YXOAWUT Ha rny6u-
Hy 15 M, B 34aHUN NpefycMOTpeHa AeBATUAPYCHaA
Haf3emMHaa aBTOCTOAHKa. lpoeKTupoBaHWe ocy-
WeCcTBNANOCL C cobnogeHmem mectHoro Mexico
City Building Code (MCBC), TpeboBaHuA KOTOPOro B
o6nactn ceicMo6e30MacHOCTY CYMTATCA OQHUMM
13 camblx CTPOrmx B Mupe, a Takxe Uniform Building
Code-1994 (UBC-94) n HeKkoTopbix 6onee no3pg-

HUX No BpemeHU Hopm FEMA-267 Q®epepanbHoro
areHTCTBa Mo uypesBblyarHbiM cuTyaumam (CLUA),
NPUHATBIX MocNe 3emneTpAceHna B HopTpuaxe
(KanndopHns).

OcHoBaHwue 6allHU — KBagpaT, UMeloLLuiA Ha NOA3EeM-
HbIX YpOBHAX niowab 80x80 M, a Ha BblcoTe € 4-ro rno
10-1 3Taxun nepexofALnin B NPAMOYrofbHUK 80X65 M.
BbiLe 3TOro ypoBHA ceueHne 3aHnNA COKpalljaeTca
[0 pa3mepoB 48x36 M. MeX3TaxKHble nepekpbITUA
npeaAcTaBnAlT coboi conpsx}eHre NPAMOYrosib-
HUKa W CermeHTa, KOTOpbIN U obpasyeT BbiMy-
KJOCTb t0XHOro pacapa. C 11-ro no 53-i ypoBeHb
pacrnonaratoTca oducbl, a Ha OCHOBHOW Kpbllle
obopypoBaHa BepToneTHasA nNiolajka.

Cencmunyeckme nokasaTenu NPUHATbI cornac-
Ho MCBC pgna yuyacTka B CEeMCMUYECKOWN 30He
[I/ll no cTpouTenbHOM Knaccupukauum tuna B.
WccnepoBaHme crneKTpoOB OTBeTa yyacTka 6Obino
BbiNosiHeHo Instituto de Ingenieria (UNAM), c yue-
TOM yero un B cootBeTcTBMMU ¢ MCBC pa3paboTaH
OKOHYaTesIbHbI MPOEKT CUCTEMbI cericmobesnac-
HOCTW.

CUCTEMA HECYLWMNX KOHCTPYKLUIA

[naBHble Hecylme KOHCTPYKUMW 3[4aHVA B OCHOBHOM
cTanbHble. KonoHHbI 6aliHu (go 35-ro aTaXa B Aape 1 Ao
30-ro no neprMeTpy) B3ATbI B >Ke/Ie300€TOHHYI0 060iMY,
YTOObI NPVAATL KapKacy 60MbLUYIO >KeCTKOCTb U HECYLLYHO
CMOCOBHOCTB, a TaKXKe B LIeNAX SKOHOMMUM CTasu.

PapoBoe nepekpbiTve cocTouT U3 6,35-caHTUMETPO-
BOro csiosd 6eTOoHa, onupalLleroca Ha 7,6-CaHTu-
METPOBbLIA META/UINYECKUIA HaCTWU, COERMHEHHbIN C
HUM C MOMOLLbO CTaf-60N1ToB, paboTalowmx Ha cpes.
bonee ToncTble NAMTbI NPYMEHEHbI Ha TEXHUYECKMX
STaxax AnA YBENMYEHNA X Hecyllel CnocobHOCTM 1
noBbilleHns 3ByKkomzonauun. Ocobble MeTannmnyeckne
Kopoba npefHasHaueHbl ANA Pa3BOAKY SNeKTPUYECKX
kabenei. Mnockme NUTbI B COUETaHNM C KOMMO3UTHBIMU
(cTanbHbIMYK B 6ETOHHOW 0601IMe) KONOHHaMK 06pasyroT
cucTemMy NOA3EMHbIX HECYLLIMX KOHCTPYKLIMINA.

OYHAAMEHT

DyHOameHT npepactaBnfeT cobolt KOMOGUHMPOBAH-
HYI0O CUCTEMY W3 OTAESIbHbIX KeCCOHOB W CMOLWHOMN
nauTbl. KeccoHbl gnametpom 1,2 M gocturatroTt ray-

anpenb/man Bb“:ﬂ“!kj;
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Pa3pes 3paHusa

CuTyaumMoHHBbIN NnaH

6vHbl 40 M, TAe PacronoXeHbl NPOYHbIE CKasbHble
MopoAbl, 3aneratoLlme nNop Cloem MArknx oCcagoyHbIX
FPYHTOB, YTO XapaKTepHO Ana Mexumko.

CnnowHon xene3obeToHHbI GyHAaMeHT 06b-
efiHAeT KeccoHbl ¢ 800-munnumeTpoBon ¢yHaa-
MEHTHON CTEHOWN Ha HWXHEM MNOA3EMHOM YPOBHe.
MpoeKTpoBLWMUKaMM 3anoXKeH 3anac MPOYHOCTH,
AOCTATOUHBIA ANA TOro, YToObl Bblgep)KaTb BO3AEN-
CTBME CaMOro MOLLHOro 3emseTpAceHus. TonwmHa
MaCCMBHOW »ene306eTOHHON NAWTbl BapbupyeTcs B
AvanasoHe ot 1 go 2,5 M, pgocturas Hambonblue-
ro 3HauyeHvs B obnactu agpa 3[aHuA, rge Harpyska
Hanbonee Benuka. OyHAaMeHTHaA CTeHa COCTOUT U3
CTeHbl B rpyHTe TonwmHom 600 MM, ycTpanBaemon
A0 OTKOMKW KOT/IOBaHa U 0OYCNOBAEHHON ClabbiMu
rPyHTaMu Mpu BbICOKOM YPOBHE FPYHTOBbIX BOA, a

Bblcn].!!h'/ﬁ anpenb/man

Takxke 200-MUINUMETPOBO GETOHHOW CTEHbI, BbINOJI-
HEHHON B npouecce BO3BeAEHMA KOHCTPYKUMIA noa-
3eMHOM YacTu.

CUCTEMA BOKOBOW YCTONYUBOCTH

Cncrema CABUIOBONM YCTOMYMBOCTU AAHHOMO Mpo-
eKTa pa3paboTaHa Ha OCHOBe psAfa MCCefOBaHUN
anbTepHaTUBHbIX KOHLEMLUA HECYLNX KOHCTPYKLMIA.
Ha npenBapunTenbHOM CTagnum NpoeKTUpoBaHuA 6b11o
n3yyeHo 6onee 25 anbTepHaTUBHBIX CUCTEM HECYLLNX
KOHCTPYKUWIA, YTOBbI MOHATb OCOGEHHOCTU MoBefe-
HMA KaXJOWN 13 HWX B HE caMblx 61aronpuATHbLIX ceinc-
MUYecKmx ycnosuax Mexuko.

BbibpaHHble Hecylme KOHCTPYKLUUW OTiMyaloTcA
MHOIOKpPAaTHbIM 3arMacomM MPOYHOCTM U ABNAKTCA
JIOTNYECKMM MPOAOSIKEHNEM «ABOMHON» CUCTEMbI
CeCMOYCTONYNBOCTUN, PEKOMEHOBAHHOW COOTBET-
CTBYIOLWMMN HOPMATUBHBIMW JOKYMEHTaMu BO BCEM
Mupe. SddeKT B JaHHOM Clyyae JOCTUraeTca 3a cyeT
NCMosNb30BaHUA OObIKHOBEHHOW «ABONHOM» (UyBCTBU-
TENbHOWN K OTK/IOHEHWAM) CUCTEMbl YCTONYMBOCTM
npy rOpV3OHTaIbHOM BO3AENCTBUM B COYETaHUU C
JOMNONHUTENbHOW cucTeMol aemndupoBaHna (4yB-
CTBUTENbHOW K CKOPOCTW KonebaHwui). B utore nony-
yaeTca «TPOMHaA» cucTema, cnocobHan 6e3 yuepba
ANA CTPOEeHWA BOCMPUHMMATb CENCMUYECKYIo SHep-
rUio 3eMneTpACeHns.

Takaa cuctema COCTOMT U3 OCHOBHbIX cynepdepm
no nepumeTpy HaLHK, COeANHEHHbIX C NepumeTparb-
HOW CTPYKTYPOW, BOCMPUHUMAIOLLEN MOMEHTbI, U CBA-
3aHHbIX C «Tpyboii» B Agpe 3AaHuA. CBA3M N CKpe-
nnsemMble UMW KOMMO3WTHbIE KOMOHHbI Afgpa obpa-
3yl0T INaBHbIA «CMUHHON XxpebeT» 3paaHua. Oepmbl
nepumeTpa 1 MOLWHaA CynepanaroHanbHaa cmcrema
CO3Aal0T BbICOKOIPPEKTNBHYIO TpyOUuaTylo CTPYKTY-
Py, COEAUHEHHYIO CO «CMUHHBIM XPEOGTOM» 1 BMeCTe
C HUM MPOTUBOCTOALLYIO CEACMUYECKMM Harpy3kam.
Cnctema ycmneHa pAagoM BCNOMOraTebHbIX BA3KOCT-
HbIX flemndepoB, KOTOPblE OPUEHTUPOBAHBI NO INHA-
AM CceBep-1or U BOCTOK-3anag.

Ytob6bl BbibpaTb Hambonee nopxonsiwue Aemn-
depbl C yueTom ux TMNa, pasmeLieHnsa n NpousBo-
AVUTENbHOCTU, ObIIN NpPOBeAeHbl pa3HOOGpasHble
n3blcKaHuA. Mo NMHUKN ceBep-tor B CUCTEMY CBA3EN
Hecylero sapa BCTPOEHbI B 06Leln CNOXHOCTY 72
aemndepa, n 24 U3 HUX MHTErPUPOBaHbI B dpepmbl
no nepumeTpy. HanpaBneHne BOCTOK-3anaf Bblgep-
XaHO nMpu ycTaHOBKe AeMndepoB Ha CEBEPHON U
I0XKHOW CTOpOHax neprmMeTpa 6alwHKU, YTo No3BonA-
eT AOCTUYb MaKCUMMAasNbHOW YCTOMUMBOCTM 3AaHUA.
Ddur3nyeckn 3To NpoucxoaunT, korga gemndep nome-
WaeTca Mexay ABYMs CMCTEMaMU, BKIOYAOLWKMN
B cebsa ¢depmbl neprmeTpa, AUAroHasbHble CTPYK-
TYpbl CTEHbI, WX NOOBIMU COYETAHUAMU OaHHbIX
cucTeM. OTO yHMKanbHOe n306peTeHne monyymno
nateHT B CLUA.

[laHHas KOHCTPYKTVBHAA CMCTEMA BKJIIOYaET B Ce6A
BCroMoraTtesibHble aemnduvpyolwme ycTponcTBa,
KOTopble C BbICOKON 3PPEKTUBHOCTbIO TacAT Ceinc-
MUYECKME HArpy3Ku KaK Ha HecyLne, Tak U Ha HeHe-

cylme 351eMeHTbl (T.e. apXUTEKTYPHbIE N UHXEHEePHO-
TexHuyeckne). [lononHutenbHoe pAemndrpoBaHue
KonebaHUi CHYKaeT obLme 1 ToKanbHble (MeX3Tax-
Hble) MoKa3aTenu packauymBaHua 6alHu.

YcTpoicTBa nornowatoT U paccenBaioT 60MbLuyto
YaCTb CENCMUYECKON 3SHepruu, AencTBylowWwen Ha
3[laHune, YTO NO3BOJIAET He NPeAbABAATb NOBbILLIEH-
Hble TpeboBaHMA K CTany HecCylwmx KOHCTPYKLMIA.
Kpome Toro, nioan, HaxopAwmeca BHYTPU 34aHuA,
nerye rnepeHocAT packaumBaHue KakK Mpu MoLy-
HOM BeTpe, TaK 1 Npun 3eMIeTPACEHNN YMePEeHHOMN
Cubl.

YBenuueHne XecTkocTu M Hecyleln cnocobHocTn
KOMOHH HVIXKHEN 4acTh GalHM JOCTUraeTca 3a cyet
3aKJII0UYEeHVA CTaNlbHbIX KOHCTPYKLMIA B Kene306eToH-
Hylo 060MY 10 cepeAuHbl BbICOTbI 3haHuA. MNpryem
BO M36exaHne pe3Koro M3MeHeHWA MXecTKOCTW B
YPOBHE MEX3Ta)KHOro NnepeKpbITUA Kene3obeToHHanA
060Ma KOJIOHH fiipa Ha MATb YPOBHEeN BbilLE, YeM Y
KOJIOHH nepumeTpa.

BCMOMOrATEJIbHOE JEMMN®UPOBAHUE

Mpn NpoekTpoBaHUM ObiNM NpPoBeAeHbl UCMbl-
TaHWA Ha CTeMeHb packauMBaHUA KOHCTPYKUUM Kak
C yyeTOM [OMONHUTENBHOIO AeMndupoBaHus, Tak
1N 6e3 Hero, YtTobObl BbIAICHWUTb, HACKONbKO [AaHHas
cucTeMa yNyylWWT KONMYECTBEHHbIE XapaKTepucTu-
KM CEeCMOYCTOMUYMBOCTU B Clyyae 3emneTpAceHus.

ApxuTtekTop npoekra: Zeidler Grinnel Partnership, TopoHTo, KaHaga

Hecywume kKoHcTpykuum: Cantor Seinuk Group, Hbto Mopk, CLUA; Enrique Martinez
Romero, Mexnko, Mekcuka

MporpammHbIii KOMAEKC ANA NPOEKTUPOBaHNA HECYLNX KOHCTPYKLWIA:
SAP 2000
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MnaHbl sTaxken

Hanpumep, uH>keHepbl n3yyanu To, Kak 6awHa 6ygeT
BOCMPWHMMAaTb pacKkaumMBaHue Mpu CeNCMOaKTUB-
HOCTUM cunoi 8,2 6anna no wkane Puxtepa npu Hanu-
Ynn 1 NPU OTCYTCTBUW CUCTEMbI AOMONHUTENIbHOTO
aemnounpoBaHuA.

PaznuuHble cuctembl rawieHnA KonebaHUn Ana faH-
HOro MpoeKTa paccMaTpuBaNUCb Ha Npumepe BA3-
KOCTHbIX aemndepos npomnssoacTea Taylor Devices,
Inc.

CBA3M CTPYKTYpPbl NOBTOPAOT X-06pa3sHyio KOHPU-
rypauuio Bcell MOBEPXHOCTW BOCTOYHOrO W 3anaj-
Horo ¢dacapoB. Ha ceBepHOI 1 H0XHOW CTOpPOHax
Takum 06pa3oM yCTpoeHa TOMbKO YacTb nepumeTpa.
B paByx ueHTpanbHbIX nponeTax CBA3M OTCYTCTBYIOT,
Kpome Tpex MecT, rAe AmaroHanu umeiloT pombosua-
Hylo popmy, coeamHaa X-obpasHylo cynepcucTemy.
MmeHHO 3ecb Ha ceBepHOM U 10>KHOM dacapax ycTa-
HOBNeEHbl Aemndepsbl, 6narogapsa yemy JocTUraeTcs
JOnNonHUTeNbHbIN aemndupyowmii 3GdeKT B mecTax
COefIHEHNA 3NEeMEHTOB Pa3HOW KOHCTpyKuuu. MNpu
yCTpoWicTBe feMnPUPOBaHHbIX COeANHUTENbHbIX dMe-
MeHTOB ocoboe 3HaueHVe NpuAaBanoch TWaTenbHOM
NOArOHKe BCMOMOraTesIbHbIX CBA3EA.

B3AMMOZAEWCTBUE NPYHTOB U KOHCTPYKL U
CornacHo Mexico City Building Code 3gaHue pac-
NONOXEHO Ha rpaHuue cencmmyeckux 3oH Il wn lll,
rnocnegHAs U3 HUX ABNAeTCA Hauboree onacHoi.
CnekTpasnbHbI aHanms, a TakxKe ncciefoBaHme CTpyk-
Typbl FPYHTOB Npoun3Boanaunch Instituto de Ingenieria

Bblcn].!!h'/ﬁ anpenb/man

UNAM. Pe3ynbTaTtbl uccnegoBaHus nossonunu 6onee
TOYHO BbIACHUTb OCOOEHHOCTU yyacTKa CTpoOWTeNb-
CTBa M B3aMMOAENCTBUA ero rPyHTOB W CTPOEHWUA,
npefHa3HauYeHHOro A4nA AaHHOro MecTa.

CEACMUYECKUA AHANN3

TpexmepHaa KoMnbloTepHas MoAenb BbIMOSIHEHA
npyY NOMOLLM aHANUTUYECKOro MPOrpaMMHOrO KOM-
nnekca SAP 2000. B pacyeTtax ncnonb3oBaHbl Xapak-
TEPUCTMKM CTaNbHbIX Y1 KOMMNO3UTHbIX KOHCTPYKLMIA, a
TaKXe YCTPONCTB AemMnd1poBaHUA C y4eTOM BPEMEH-
HbIX GpaKTOpOB.

AHanu3 1 NPOeKT BbINOSIHEHbI HA OCHOBAHMMN CNeK-
TPanbHOro aHann3a, yunTbiBasa pacyeTHble MapameTpbl
gemnéoupoBaHua. [InA BblIABNEHUA B KOHCTPYKLUU
MecT, TpebytoLmnX MOBbILEHHON CEeACMOCTONKOCTH,
pacyeTbl NPOLAN HE3aBUCKMYIO MPOBEPKY, MPU KOTO-
poi ocoboe BHUMaHVE YAENANOCh XapaKTepuUCTMKam
CeiCMMYEeCKOro BO3[eNCTBUA, NOMyYEeHHbIM B NpPO-
Lecce aHanv3a B peasbHOM BpemeHu. B pesynbrate
npu MPOEKTUPOBAHUN MPUrOAUANCL AaHHble Cnek-
TPasbHOr0O U BPEMEHHOrO aHajnn3a Mo BCel CTPYK-
Type Harpy3ok Ha 3gaHue. bbino nponsBegeHo cemb
cepuii ONbITOB MO BbIABMEHNIO AUHAMUKIN U3MEHEHUI
B IrPYHTE NPV NPUAAHUN eMy YCKOPEHUA C NCMNONb30-
BaHMeM nporpammHoro obecneyenusa SIMQKE.

AHann3 BA3KOCTHbIX AeMNOUPYIOLMX 3eMeHTOB B
peanbHOM BpemeHu aenanca Ha SAP 2000 ¢ npumeHe-
H/YeM BEeKTOPHOro npubnuxenus Ritz ¢ oxBatom 365
BMAOB KonebaHuin. YTobbl oTCneautb AeATeNIbHOCTb
Bcex 96 pemndepos, 6bUIM NPUNOXKEHbI KonebaHuA
onpeaeneHHbIx BUAOB. V3yyeHne pas3nnyHbiX KOMMO-
HEHTOB 3Heprun (Ynpyron, KUHETUYECKON, AeMndupy-
toLLell) MoKa3ano, Yto paboTa LOMNONHUTENBHbBIX feMn-
$epoB CyLeCcTBEHHO BMAET Ha ee pacnpepaeneHue.

CEACMOCTOWKOE NPOEKTUPOBAHME

Mpy aHanuse Kapkaca yuMTbiBaNCs COYETaHHbI
addekT pasmepa u gedbopmMaum NNOCKUX YYaCTKOB
KOHCTPYKUUA. TMOKOCTb 6anoK, KONOHH W MIOCKUX
YUYacTKOB MccnefoBanacb ¢ MOMOLLb0 COGCTBEHHOMO
nporpammHoro obecneyeHvs. KOHCTPYKTMBHbIE 3re-

MeHTbl 6bln pa3paboTaHbl ¢ cobnoageHnem Tpebo-
BaHMn MCBC no NpoYHOCTU U XKeCcTKOCTU (Kputepun
packaumBaHus).

lMockonbKy B MNPOEKTHOMW KOHUenuum cencmo-
CTONKOCTM He npuiaBanocb O0COOEHHOro 3HauyeHus
3NaCTUYHOCTM CUCTEMbBI, HA OCHOBAHWW CBEAEHWUN,
NonyyeHHbIX nocne 3emneTpaceHusa B HopTtpupxe
B 1985 rogy, npomssedeHbl MHOTOYMUC/IEHHbIE pac-
yeTbl, HaMpaBJ/IEHHblE Ha pelleHne 3Tol npobnembl.
B OCHOBHOM OHUM Kacanucb: KayecTBa COeANHEHUN, B
YaCTHOCTU NPUMEHEHUA SNEKTPOLOB C MOBbILEHHOWN
NAaCTUYHOCTBIO NPUMNOSA; yBENMUYEHUA SKCMyaTauu-
OHHbIX OTBEPCTUN; yAaneHuna 3aknagHblx getanen c
HWKHEeN Nosikn 6anku, a Takxke WindOBKY LWBOB MNOJ-
HOro nposapa.

OCOBEHHOCTU

Ona 10-ro 3Taka CNpPOEKTMPOBaHO ocoboe nepe-
KpbITHE, MOCKObKY MMEHHO Ha 3TOM YPOBHE OCHOBA-
HMe 34aHNA PaclUMpPAETCA, Nepexoan B Mano3Ta)HbIn
cTMnobar, rae pasmelaetca aBTOCToAHKa. [pu ero
KOHCTPYMPOBaHUM yuTeHbl OCOGEHHOCTM pacnpepe-
neHusi GOKOBbIX Harpy3oK Mexay cucTemort 6OKOBbIX
HeCyLMX KOHCTPYKLMIA 6alwHm 1 cTunobara.

MepeKpbITnA HMXe 10-ro 3Ta)ka HECKONbKO BOTHYTbI.
3To caenaHo AnsA Toro, ytobbl obpasoBanacb apka
C BeplwmHom Ha 10-m ypoBHe, KOTOpaA MpUKpbIiBaeT
4YacTb OTKPbLITOW MAOWAAKM nepen BXOAHOMW rpynnoun
LieHTpaJIbHOrO BECTUOBIONS C I0KHOW CTOPOHbI 3[aHUS.
CBOGOMHO CTOALIME OCHOBHbIE KOJIOHHbI 1 depmbl
6bIIN M3MEHEHbI TakKUM 06pa3oM, UYTOObl BOCMPUHATDL
YCUNUA OT PacroNOXKEHHbIX Bbille dTaxel 1 obecne-
YNTb HEOOXOAVMYIO XKECTKOCTb aHANIOTUYHO CTPYKTYype
ceBepHoro ¢acapga. [ins onpefeneHns HeobxoauMbIX
pa3mepoB AaHHbIX KOHCTPYKTUBHbIX 2IeMEHTOB cenaH
Lenbli pAg KOMMbOTEPHbIX mogenen. BepTukanbHble
KOHCTPYKUUM MPEeACTaBnsAloT CO60i CABOEHHbIE KOM-
No3nTHble TPYObl, KOTOPbIe B COYETaHNM C 6OKOBbIMY
CBA3YIOLWMMU dNIEMEHTaMI 06eCreUrBalT KOHCTPYK-
L1n HEO6XOAMMYIO MPOYHOCTb Y XECTKOCTb.

CEACMUYECKUE NCCNIEQOBAHUA B NEPUOA
CTPOUTEJIbCTBA

[vHaMmmnyeckme U3bICKaHWA NPOBOAMANCH Ha pas-
HbIX 3Tamax CTPOWTENbCTBA C TeM, YToObl MoATBep-
ONTb CECMOCTOMKOCTb KOHCTPYKUMK B Cllyyae 3eMm-
netpAceHna. B npuBA3Ke K yyacTKy CTpoOUTeNnbCTBa
npopenaHo cencMmnyeckoe NccnefoBaHne KOHCTPYK-
UMM Ha ypoBHAX ¢ 10-ro no 23-n. OgHako MOHATHO,
4YTO Neprof Bo3BeAeHUA 34aHNA HECPABHUM NO ANU-
TENbHOCTN C NEePMOAOM 3dKCnyaTauun. Kpome toro,
3ddeKT OT LoNONHUTENbHbIX AeMMNdEPOB He Gpancs B
pacyeT, NoKa 34aHune He JOCTUINO BbICOTbI B 23 3Taxa.
MpoBepKy Ha npoyHoCTb Torre Mayor ycnewHo npo-
wna BO BpeMsa 3emneTpaceHusa B AHBape 2003 ropga
MarHutypow 7,6 6anna — v3 3gaHuA gaxke He npwu-
LLOCb NPOBOAMTL 3BaKyaLuio.

M3YYEHUE BETPOBOW HATPY3KU
3paHMe TakXe paccynTaHO Ha NPOTUBOCTOAHME

BeTPOBOWN Harpyske no Hopmam MCBC. 3anorom
NoBbILEHHOIO KomdopTa M MOoNHON 6e30MacHOCTU
nofen, HaxodswWmMXca B NOMELLEHNAX, CTaan UCMbl-
TaHMA B aspoduHamuyeckon Tpybe. MNpu obay-
Be 3[aHMA NogpobHO BOCNPOM3BOAUANCD MUKPO-
KNMMaTUyeckne YCIoBWA, XapakKTepHble AnA MecTa
cTpouTenbcTBa. [aHHble nccnenoBaHuMa Gbinn nNpo-
BefieHbl B YHMBepcuTeTe wWTaTa 3anagHoe OHTapuo
(University of Western Ontario) B aspoauHammyeckomn
Tpyb6e JlabopaTopun usyyeHWa MOrpaHUYHOro CroA
(Boundary Layer Wind Tunnel Laboratory).
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MNaBHOCTb NNHWIA, KPACcOTa OKPY»KaloLLen Hac npupogbl, borat-
CTBO 1 pa3Ho0bpa3siie pacTUTENbHOIO 1 XXMBOTHOIO MUPA — BCE 3TO
apXVUTEKTOPbI NCMONb3YIOT NPY CO3AaHNM HOBbLIX 06Pa30B 3LaHuii B
coBpemeHHou apxuTekType. Coopy*eHuna CIMBaTCA C MpUpoaon,
BbI3blBasA Pa3NMyHble aCCOLMaLIM, HAaNPUMep C BUXPEM TOPHAZ0
1nmn yTecom Ha b6epery 3anvBa. [laxke Npo3payHble KpbiibA XPYNKOro
CO3/AaHNA — CTPEKO3bl CNOCOOHbI NOACKA3aTb MAE 06NMKa 3aaHMA.

Tekct MIOAMWIA BE3PYKOBA, apxutektop OO0 «Oupma UCTOKCTpoin»

000 «@UPMA UCTOKCTPOIN»

leHepanbHbIn anpeKTop — A.A. be3pyKoB, A-p TeXH. HayK, akagemnk MAH3B
PykoBopauTenb apxuteKTypHom mactepckon — J1.B. bespykoBa

naBHbIN cnelnanmncT NHXXeHepHbIX cuctem - H.M. Bonkosa

34 BblchM anpenb/man
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Jlogmuna bespykosa,
apxutektop 000 «®rpma
NCTOKCrpoit»

TO TBOpPEHWe MPUPOAbI B3ANU 3a
OCHOBY MpWM MPOEKTUPOBAHUU
FOCTUHMLbBI C MeANLUHCKUM peabu-
NUTALMNOHHBIM LeHTpoM «CTpeKosa»
(Dragonfly).

APXUTEKTYPHO-MJIAHUPOBOYHbDIE PELLEHUA

Co3paHue KpynHoMacLITabHOro rpafocTpouTeNbHO-
ro obbekta, 6yaTo Mapswero Hag 3emnei, — 3agava,
KoTopana Obina peanusoBaHa B npoekte «CTpekosa». B
KOMMneKkce, paccumtaHHoMm Ha 300 HOMepOB, MOXKHO
6yneT KOMGOPTHO OTAOXHYTb W MPOWTK CreunanbHble
BOCCTaHOBUTENbHO-peabunnTaLMOHHblIE MEPONPUATUA.

B ocHoBY 3TOro npoekTa 3anoXeHo Tpy NpuHUMna:

— MUHUManbHOE KCMONb30BaHMe HAa3eMHOro Mnpo-
cTpaHcTBa 6e3 yuepba AnA okpyKaloLlwel cpenbl;

— MaKcrMarnbHoe GyHKLMOHaNIbHOE NCNOoNb30BaHNe
nonyyeHHon obuei nnowaan obbekTa ANA NOAHO-
LEeHHOrOo OTAbIXa U NPOXNBAHNUS;

— KOMMepYecKas NpuBiekaTebHOCTb.

MprpoaHble IMHWK, eCTECTBEHHOCTb GOPM, raPMOHKA
C OKpY»aloLLmM laHALAdTOM, a3pOAMHaMUYecKre CBON-
CTBa, BbICOKasA TEXHONOMMYHOCTb — BCE 3TO MakCMMasibHO
MCNosb30BaHO NpU pa3paboTke KOHLENLUMM KOMMeKca.

Mnowaab nop 6naroycTpoinctao Tepputopun — 1,28 ra
O6uias nnowagb rocTMHUYHOro Komnsekca — 46 300 KB. M
BbicoTa coopy»keHusa - 96,70 m

Mnowapgb yyactka - 1,37 ra
Mnowaab nop 3acTponky (ToyeyHble onopsbl) — 0,09 ra
(900,0 kB. M)

36 Bblcnr!!h'/ﬁ anpenb/man

CrnysT rocTMHUUBI Bbi3biBaeT accoumaumm ¢ obpa-
30M CTpeKo3bl. Tak, 18-3TaXHbI aAMUHNCTPATUBHO-
pa3BneKaTesfibHbI KOpNyC C MeAULNHCKUM LLIEHTPOM
accoummpyeTca CO «CTPOWMHbIM BbITAHYTbIM TENOM»
cTpeko3bl. Ckali-6ap, pacnofioXKeHHbIN Ha BepLluun-
He LeHTpanbHOro KOopmnyca, nepekpbiT CTEKNAHHbIM
Kynonom, UMWUTUPYIOLWMM ee rnasa, cocToAwme
13 noyt 30 TbiC. WeCTUYronbHbiX rpaHen. Martb
15-3TaKHbIX MOABECHbIX XWUJIbIX KOPNYCOB CUMBONN-
3MpPYIOT KpbbA. He0ObIUHOCTb KOHCTPYKUMY 34aHWA
B TOM, YUTO OCHOBHAA 4acCTb XXWblX MOMeLLeHUN
«napuT» Hag 3emnen. B ueHTpanbHOM 30He «Kpbl-
NbeB» Ha BblcOTe 45 M YCTPOeHbl OTKpbITble nepe-
XofHble ranepen. CBA3b MeXAy OTCEKaMMN KOMMneKca
OCyLecTBAAETCA MO BepTUKanu yepes NecTHUYHO-
nMTOBbIE Y3/bl, PACMONIOKEHHbIe B LEHTPanbHOMN
6alliHe 1 «HOrax-ornopax», a o ropyn3oHTanu — yepes
OTKpbITble ranepen. B Kaxxgom Kpblie npegycmoTtpe-
Hbl MAaHOPaMHble NNTbI.

O6was nnowaab FOCTUHUYHOrO KOMMNEeKca —
46 300 kB. M. BbicoTa 3aHUA C MeTanNUYeCKUM
BblleTOM KpbinbeB gocturaet 110 m. MocnegHun
XKNUNOWM 3Ta)X HaXOQUTCA Ha oTMeTKe 74,1 m, a nep-
Bbl/i YPOBEHb «BO3AYLWHOIO» 3Ta)xa — Ha BblCcOTe
20 M OT NOBEPXHOCTUN 3eMNN.

3apaHHaa reomeTpuA 3aaHuA obecneumsaeT npe-
KpaCHYl0 WHCONAUMIO NMOMELLEeHUIN, YTO OTBevaeT
eBponencknum TpeboBaHMAM NO ecTecTBEHHOMY
OCBeLeHNI0 U BeHTURAUuMK. Kpome TOro, npaktunye-
CKM 13 No6ON TOUKM 3[aHMA OTKPbIBATCA NOTPA-
calolme naHopamMmHble BUAbI.

MmaBHaA 3afjauva nwbGOro npoekra — rapmMoHUY-
Hoe couyeTaHue MOCTPONMKM U OKpy»KaloLlen cpeabl.
3paHve Nonyynnocb OTKPbITBIM M FOCTEMPUUMHbIM.
Bbnarogapa cBOMM NPUPOAHBLIM ANHUAM, MIABHBIM
nepexofam, BO3JYWHOCTM W JIErKOCTM BOCApMA-
TMA 3[4aHMe MpeKpacHO BMMILIETCA B pa3Hoob6pas-
Hble naHAwadTbl NnaHeTbl: 6yAb TO ropbl, MOpe UNn
ropogckue pxyHrnm. Camo no cebe gaHHoe coopy-
XeHne YyHUOULMPOBAHO M OPUFUHANBbHO OJHOBpPEe-
MEHHO: OHO MOXET ObiTb U YeTblpex-, N TPEXKOHeY-
HbIM. VI3MEeHMB NIMHMIO KPbUIbEB, MOXHO MONyYnTb
ewe oguH obpas - 6abouky. Ecnu coctaBuTb pas-
JIMYHble KOMOUHAUWMWM U3 NATU-, YeTblpPex- U Tpex-
KOHEUHbIX «CTPeKo3» N «H6abouek», TO MoAyunTCA
Lenoe «06/1aKo» KPacKBbIX COOPYXEHWU, «NMapALLUX»
Hap 3emnen.

Bonblwoe BHMMaHWe ygeneHo 61aroycTponcTBy
npuneraoowen Tepputopun. MNoutn BcA TeppuTo-
pvA noj KOMMMEKCOM OTAaHa MOA 3efieHble Hacax-
feHna. MpegycmoTpeHa [ABYXYpPOBHEBasA Mof3eMHas
aBTOCTOAHKA, @ Y KaXKAOro »KWJI0Oro Koprnyca ewe u
rocteBasi. MHorouncneHHble 6ankoHbl, BbICTynawLmne
rOpV30OHTaNbHbIe MOBEPXHOCTW, OTKPbITbIE ranepewu,
CMOTpOBasA MyowajKka ckan-6apa odopmneHbl 3ene-
HbIMW HacaaeHuAMY. BHewHAA o6TekaemocTb Gopm
cnocobcTByeT becnpenATCTBEHHOMY AOCTYMY COSTHEY-
HOro CBeTa K PaCcTUTENbHOCTH.

Hapy»Hble dacagbl ¢ A4YencTon MeTannyeckom
CUCTEMOW, UMUTUPYIOLLLEN ceTyaTbIi PUCYHOK Kpbina

Tunosown 3Tax Pa3pes 3paHua

CTPeKO3bl, fOMKHbI CTaTb WHTENNEKTyanbHbIM 3e-
MEHTOM KOHCTPYKUMKM 38aHNA. laHHaa cuctema yum-
TbiBaeT MeHALWmMeca B 3aBUCMMOCTU OT BpPeMeHU
CYTOK (fieHb, HOUb) U BpeMeHU roaa (neTo, 3Mma) Tpe-
60BaHMA K TEMIOTEXHNYECKMM, CBETOMPOHUKAOLNM
1 Apyrum nokasatenam ¢acapos. B pesynbrate npu-
MEHEHUA TEeXHOMOTrMn CnekTpanbHO-CeNeKTUBHbIX
cTeknonakeToB «TensoBoe 3epKano™» B MexcTe-
KO/IbHOM MPOCTPAHCTBE He TONbKO WCKJYalTCA
orpomHble (Ao 70%) notepu Tenna nyTem u3ny-
YeHMA, HO N 3aTOPMa)KMBaeTCA KOHBEKLUMA, YTO B
COBOKYMHOCTUN yBENNYMBAET CONPOTMBIIEHNE TENNO-
nepepfaye octekneHus Ha 50% n 6onee. Hebonbluoi
BeC, HOpMaTMBHaA CBETOMPO3PAYHOCTb U OTAINYHbIE
3BYKO3alLMTHble CBOMCTBA AOMOMHAIOT TEXHUYECKne
XapaKkTepucTuky ¢acanos.

KOHCTPYKTUBHDbIE PELLEHNA

KOHCTpyKTUBHasA CxemMa 3[aHWA npepcTaBnAa-
€T MATUKOHeYHyl GOpMy B MiaHe C LEHTPasbHbIM
A0POM KECTKOCTMW, COBMELLEHHbIM C Bbe3HOI aBToO-
MOGWAbHOW PaMmMon, 1 YeTbipbMA NepudepunHbIMmn
AQPaMU KECTKOCTW U3 NECTHUYHO-NNGDTOBbLIX Y3/10B.
Alapa KecTkoCTn coefMHeHbl Mexay coboi bonbLue-
NPONETHbIMU NePeKPLITUAMU.

3paHve yHVKanbHO Mo CBOEN CyTuW, MOTOMY aBTOpPbI
MCMONb30Bany M OMbIT MPOFPECCHBHBIX CTPOWTENb-
HbIX TEXHONOT WA, N YHUKaJIbHbIE HaYYHO-TEXHNYECKME
pa3pabotkn komnaHum «Oupma UCTOKCrpoir». C
YUYeTOM HeOObIYHON GOPMbI 1 BbICOTHOCTY 3AaHUA
nprvMeHeHbl ¢yHAAMEHTbI NMof 6onblUyo HarpysKy B

BuAe CToN6uaTbiX CBal C IOKaNbHbIMW YIIVMPEHUAMY, @
TaK>Ke Xene306eTOHHO-BaHTOBbIE KOHCTPYKLUW Nepe-
KPbITUIA C KOMOUHMPOBAHHBIMW MPOCTPAHCTBEHHbIMI
peweTkamu. MOHTaX TakuxX KOHCTPYKUMI BefeTCcA C
BMCAYMX nogmocTei. NprumeHeHne nerkmx 6eToHoB
[aeT 3HaunTesNIbHOe yMeHbLUeHVe Harpy3Kkun Ha nepe-
KpbITnA (BbicoTHbIE 3aaHuA. 2008. N2 4-5).

Bce 370 N03B0NINIIO OOMTLCA BBICOKOWN HaAEKHOCTM
KOHCTPYKLMWN U 3KCTUTyaTaUMOHHbIX CBONCTB, MUHW-
MU3MpPOBaTb 3aTpaTbl Ha MCMOMb30BaHMeE cneyunanb-
HbIX CTPOVTESIbHbIX N3AENNIA.

NHXXEHEPHbIE CUCTEMDbI

B 3paHUM npegycMOTpeHO coyeTaHue AeueH-
TPanM30BaHHbIX W LEHTPanbHbIX CMCTEM YynpaB-
neHus. Ons co3gaHna KOMQOPTHOrO MUKPOKIU-
MaTa 3anpoeKTUPOBaHbl KOMMAKTHble MO3TaXHble
NPUTOYHO-BbITAXHblE ycTaHOBKU. O6opynoBaHue
npencTaBnseT cob0i COBPEMEHHblE MUHU-LEHTPbI
no MNOAroTOBKE BO3AyXa Heob6XoAMMbIX Mapame-
TPOB: C OXJIaXAEHVEM, HarpeBoM, pekynepauuen.
Mpuuem «BHYTPEHHUN» KOHAMUMOHEpP pacnonara-
eTcA B NPUTOYHOM TPaKTe, KHAPYKHbIN» — B BbITSX-
HOM (no TexHonoruu ¢éupmel Swegon, Lseuyus).
TexHUyecKre 3Taxu NCMONb3YTCA NOJ YCTaHOBKY
LIeHTPaNbHbIX CUCTEM XONTOAWU/IBHOTO Y BEHTUNALUN-
OHHOro 06opyaoBaHUs. B nomelleHnAx oxnaxgaio-
Wwre 6anky pasmelleHbl BAOJIb OKOHHbIX NMPOEMOB,
NPUMEHAITCA CUCTEMA HaMOJIbHOrO OTOMNEHUs,
JOrpeB 1 oxnaxieHue Bo3gyxa [0 KOMGOPTHbIX
napameTpos.

Cxema NATUANCTHUKA

Cxema TpexnmncTHrKa

Cxema yeTblpex/IMCTHMKa

anpenb/man Bbmﬂ“!kjt
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BepTUKanbHbIN

Monogpble Wweeackne apxutekTopbl Ynbd MeiieprpeH n AHaepc
BepeHccoH 13 komnanum Visiondivision BHOBb yAMBWIN HECTAaHAAPT-

HbIM peleHnem. Ha KOHKYPC NO CO3[aHNI0 BEPTUKaA/IbHOIO 300MNapKa,

OpraH130BaHHbIN IXHOAMEPUKAHCKOW apXUTEKTYPHON KOMMNAHWeN
Arquitectum, Visiondivision npefctaBuna cBon npoekT «Bogonagabl
Spema». Komnanusa Visiondivision cywectsyet ¢ 2005 roga, HO yxe
3anBmna o cebe pAROM APKUX U HEOPANHAPHBIX MPOEKTOB, TaKNX KaK
Tornado Tower unu coopyeHue B Buge Gurypbl CkazouHuKa, npea-
noxeHHoe ana KoHkypca ThyssenKrupp Elevator Architecture Award.

Matepuanbl npegocTasnenbl Visiondivision

38 Bblcn].!!h'/ﬁ anpenb/man

ONH 13 KnoyeBbix ropodos KOxHon

Amepukn - bysHoc-Anpec - nepe-

MecTun GoKyc KpymnHomaclTabHom

3aCTPOMKM Ha HOBble MPOCTPaH-

CTBa, MepexunBawLwne B nocnegHee
BPeMA He MPOCTO BTOPOe poxpaeHue, a OypHbIi
pocT. OfHOM M3 HUX CTana noprtoBas 30Ha [lyspTo
Mapepa. 3HauuTenbHble rocyfapCcTBEHHble KanuTta-
JIOBNOXEHWA U MHTEHCMBHAA KOHcoNnAauma ropoa-
ckonm cpedbl B 90-e rofdbl NpPOLWIOro Beka caenanu
CBOE [eN0, U 3Ta Hekoraa 3abpolieHHas TeppuTo-
puA cTana yCKOpeHHbIMU TemMnamy NpeBpaLlaTbCa B
SMINTHBIV KUTON PaioH C By TUK-OTENAMK, AOPOTVIMU
pecTtopaHaMun 1 ynbTpacoOBPeMEeHHbIMW TOProBbIMU
LeHTpamu.

K BocToKy oT [lyapTo Magepbl, B OKPeCTHOCTAX
Pro-pe-na-lMnatbl pacnonoxeH 3K0NOrMyeckmin 3ano-
BegHuMK Costanera Sur. OTa MCKYCCTBEHHO CO3[aH-
HaA NpUpPoAHaA 30Ha 3aHWMaeT ObWUPHYIO Teppu-
TOpWIO, OTBOEBAHHYIO KOrAa-To y peku. lNpupopHas
30Ha obpasoBaHa YaCTWMYHbIM 3anosiHeHMeM pycna
pekn obnomMKaMn CTPOEHMI, CHECEHHbIX B 70-80-e
rofibl BO BpeMs CTPOUTENIbCTBa 34eCb TPAHCMOPTHOTO
y3na. [loka ropoackmne BnacTvi pasmMbilNAIM O TOM,
4yTo fenaTtb C 3TUM Y4YaCTKOM, pasBUTUE SKOCKCTe-
Mbl, cocToALel U3 HeOONbLUNX BOAOEMOB, YrOBWH 1
nepeneckos, 6bI10 NyLeHO Ha camoTeKk. HakoHel, B
1986 rogy MecTHOCTb 6bina 06bABNEHa OXpaHAEeMbIM
NPVPOAHbBIM 3aMOBEAHUKOM.

IOXXHOaMepurKaHCKaa apXUTeKTypHasa KOoMMaHuA
Arquitectum npepnoxuna ropoay MNpPoBecTU KOH-
KypC MPOEKTOB Ha BO3BefeHMe BbICOTHOrO 300Map-
Ka npAMO nocpeawn 3anoepHuka Costanera Sur.
Mpepnonaraetca, YTO Takoe COOpPYXeHue npugact
HOBOE 3HaYeHVe U oNpeaenuT IMLO CTOMb MaclTab-
HOrO 3KOMPOEKTA, Bbi3blBABLUEFO MHOrO CMOPOB Ha
NPOTAXXEHNW HECKONbKMX neT. Taknum obpasom, ropo-
)KaHe nosyyat MecTo, e MOXHO OyaeT OTAOXHYTb
OT CyTONOKM Meranonuca. [otomy 3ToT HebbiBanbin
300MapK 1 npeanonaraeTca pasmMecTuTb B 3amnoBes-
HOW 30He cpasy 3a lNyspTo Magepon n 6ykBanbHO B
HECKOMNbKMX KBapTanax oT NpaBuUTeNIbCTBEHHON pe3u-
geHumn Casa Rosada. MpoeKT gonxeH cTaTb BepTM-
KanbHbIM OPVMEHTUPOM, FOCMOACTBYIOWMM Haf, npak-
TUYECKN FOPU30HTaNbHLIM NPUPOAHBIM NaHawapTom
3arnoBefAHVIKa. BepTrkanbHblil 300NapK J0MKeH ObiTb
BUIEH C PEKM He XYy>Ke, YeM BblCOTHble AOMUHAHTbI
rOpOACKOW MaHOPaMbl, HO MPY 3TOM BbIrA4ETb ecTe-
CTBEHHO W OPraHNYHO.

Mpun BbICOTE KaK MWHMMYM B COTHIO METPOB COO-
pyXeHre AOMKHO ObiTb MMOKMM B MCMONb30BaHUU
HaCTOJIbKO, UYTOObI BbIMOHATb GOMbLIOE KONMMYECTBO
onpepaeneHHbix GyHKUMiA. TpebyeTcsa, uTobbl 3paHue
CTano yao6GHbIM AOMOM [f1sl XMBOTHBIX U Cofepa-
no Heob6xoauMble AnA paboTbl 300MapKa Ciyx6bl 1
nomeLleHNa AN 3aHATUMIA 1 oTabixa. YTo6bl COOTBET-
CTBOBATb BCEM 3asiBJ/IEHHbIM TPe6OBaHMAM, KOMMaHUsA
Visiondivision 3agymana ycTpouTb peByLiMii BOoNaga,

4YTO npwnpgano Obl 3TOMY WNCKYCCTBEHHOMY 3JIEMEHTY
nensaxa YHUKAJIbHYIO XKNBOMNCHOCTb.

KAK 3TO PABOTAET

3haHne MnaHvpyeTcA BO3BECTW W3 METasIMYecKux
KOHCTPYKLWIA, MOJbIX BHYTPU U, MO CYTU, ABAAIOLWMXCA
Tpy6amu. Boaa 6epeTca 13 peku, 04nLLAeTCA C MOMOLLbIO
cneuuanbHbiX GUIBTPOB 1 KayaeTcsl HaBepX Mo Tpybam,
BbIMOJSIHAOLMM MPU 3TOM U GYHKLMIO PaMHO-CBA3EBOW
cucTembl. Ha KakaoM 3Taxke Harpysku pacnpegens-
10TCA MO neprdepnmn BHeLHeN 0605104KN CTpoeHus. B
cepelvHe pacrnonaraeTcs cTabunmsmpyollee 6eToHHOe
AP0, CKBO3b KOTOPOE NPOoXoAAT NbTOBbIE U NIECTHUY-
Hble WaxTbl. Boga HenpepbIBHO NOCTYMNaeT B 6acceiiH Ha
KpblILLE 1 NbeTCA OTTyAa Nno BceM dacagam, B KOTopble

Jlecatb Bonbepos o 30 KB. M AN MasibIX XMBOTHbIX: MaHIYCTbl, GPOHEHOCLbI, LUMHLIWAbI
MaTb BONbepoB No 50 KB. M /1A >KMBOTHbIX CPEAHEro pasmepa: Koasbl, F’MeHbl,
OpaHryTaHru, neonapgpl, Tanupbl

MaTb Bonbepos no 120 KB. M ANA KPYMHbIX XKMBOTHbIX: TUFPbI, MypaBbeAbl, NaHAbI,
NbBbl, KPOKOAWbI

Mtnuniz geop B atpuyme (1024 KB. M BbicOTON 43 M) — 44 000 Ky6. M: Opribl, COBbI,
LATNbI, Nonyrau, 4po3Aabl, AyO6OHOCHI, Konnbpu

O6uenuT: ctonosas Ha 150 KB. M € 15 cToNMKaMu Ha 4 NePCOHbI + CTONKa +
CYBEHVPHbIN MarasunH Ha 50 KB. M

BxopHas rpynna un opucebr: pore — 1024 KB. M, 06LIeCTBEHHDBIN caHy3en — 20 KB. M,
aAMVHUCTPATUBHbIE NomelleHnsa — 100 KB. M, cny»KebHble nomelyeHus — 200 KB. M
CmoTpoBble MowWwagKu: AanbHero o63opa 1 NnaHopamHas Ha BbicoTe 100 M,
BHYTPEHHAA Ha BblcoTe 60 M

KynbTypHo-06pa3oBaTenbHble nomeLueHns: Mysei — 200 KB. M, 3puTenbHbliA 3a — 200 KB. M

Ynbdp MeiteprpeH n AHgepc bepeHccoH

anpenb/man Bb“:ﬂ“!kjt
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Pa3pesbl 3gaHus

40

bacceliH Ha Kpblwwe
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BCTPOEHbI MOMMMO TPyOONPOBOAOB U FMAPOTYPOUHDI,
npeBpaLlatoLLye SHePruo nagaroLlell Bogbl B SNeKTpu-
yeckyto. 3gaHne MOSIHOCTbIO CaMOAOCTAaTOYHO U Aaxe
MOXET B3ATb Ha cebA BOJO- N SHEProCHabXKeHMe apyrmx
obbekToB yapTo Magepbl. Takum obpasom, 6GaluHa
CTAHOBUTCA HE TONbKO XuUnuiem ana obutatenei 300-
napka, Ho 1 apkmum cumonom Costanera Sur.

MNAHUPOBKA

Appo npoxoanT yepes LeHTp GalHM Ao camoi Bep-
WWHbI, NpuaaBaa YCTONYMBOCTb BCEN KOHCTPYKLMW.
Ha pasHbix YpOBHSX, MMeIOWMX pasnYHOe HasHaye-
Hre, BbICTYMaloLMe NePeKPbITAA Pa3pbiBaOT «BOAHbIN
3aHaBeC». MHOrouncneHHble KOHCOJbHbIE NIOWAAKM 1
neLuexofHble MOCTVKM pa3pe3atoT CrIOLWHYI0 NOBepX-
HOCTb Bofonaja, Ytobbl y nocetTuteneii Obisa BO3IMOX-
HOCTb HacNaanTbCA NaHopamoWn KpacoT Costanera Sur.
OTclofa MOXHO N060BaTbCA PEUYHBIMU MPOCTOPAMU U
JIVHMEN ropun3oHTa Hag ropogoM. Bonbepbl ana ntuy
N MENIKMX XMBOTHbIX, YMeIoLWMX la3aTb MO AepeBbAM,
NPVIKpenieHbl K MaccuBy LieHTPanbHOro Agpa.

Korga okasblBaellbcA BHYTPW 3[aHUA, OT BENUKO-
NenuA KapTUHbI MPOCTO 3axBaTbiBaeT Ayx. lNpoiaa
CKBO3b Oypnawmii NOTOK, Haf CMOKOMHO nexalimm

B pyube Kpokogunamu, nonagaews B GyicTBO Tpo-
nuyeckoro neca. PasHoobpasme pacTuTenbHOCTM Noj
060/104KOI BOABl B 3TOM PaiCKOM YroJike Bbi3blBaeT
NoucTUHe cloppeanncTuyeckme accouvauun. bonee
TOro, HeborbLve 06e3bAHKM 1 NepHaTble CMOryT bec-
NPenATCTBEHHO MepemMeLLaTbCs Mo 34aHNuI0, YTO yCu-
NUBaeT olylleHne npebbiBaHNA B YCNOBUAX AUKON
npupoabl. B To e Bpems XMNBOTHbIe YyBCTBYIOT cebs
6onee KombOpTHO B MUCKyccTBeHHON cpepe. Cama
atMocdepa mecTa nobyxpaet K 6epexxHoMy OTHoLLe-
HUIO K MPUpofe, 1 YesloBeK OCO3HAET, UTO OH 3Jech B
rocTAx, a 3HauuT U BefeT ce6s COOTBETCTBEHHO.

Bbiwe HaxopsaTcA oduUCHble U CKNagcKkue nometle-
HUA, a TaKXKe BEeTKNMHKKa ana nutomues. OT Bogonaga
BeeT NPOoxSlafom, NO3TOMY C BEHTUNALMNEN NHTepbe-
poB TyT Bce 6onee uem B nopsagke. 310 61aroTBOPHO
CKa3blBaeTCA, B YaCTHOCTU, U HA HACTPOEHUUN COTPYA-
HMKOB 300caga. C HUXHeN CMOTPOBOWM MAOWAAKN,
3aBepLliarolenn odUCHbIN 60K, MOXXHO MOAHATLCA K
BEPXHUM YPOBHAM, NpeAHa3HaueHHbIM ANiA Coaepa-
HUA 6onee KPynHbIX 3Bepen.

B mpyrux 3oonapkax Mupa He BCTPETULb Takoro,
ytobbl y Kaxkaoro 6ronornyeckoro Bupaa 6bin cBoW
OTAENbHbIN JOMUK C 6aNIKOHOM, MPOH3aKLWMM CTPYU
BoAonaga. YactHasa Xu3Hb obuTtaTeneil NONHOCTbIO
OTAesieHa OT MUpa Nlofeit BNonHe ecTeCTBEHHO npe-
rpagoii. Ytobbl He JOCTaBNATL XKMBOTHbIM 6ECNOKON-

CTBa, X TEPPUTOPUMN OCTEKJIEHbI NMaHENAMM C OJHO-
CTOPOHHEN MPO3pPayHOCTbiO. Beab HUKTO He cTaHeT
CNopuTb, YTO HEBONA — HeecTeCTBEHHOE COCTOAHME
4ns No6o >KMBOW TBapH, @ 3HAUNT, BaXKHOCTb UMEHHO
TaKOro yCTponcTBa 3BepUHLIA TPYAHO NepeoLeHUTb.

Bo Bcex Bosbepax pacTUTENIbHOCTb COOTBETCTBY-
eT TOl, KOoTopas XapakTepHa Ans cpefbl 06UTaHUA
TOrO WIM WMHOro BuAa. TemnepaTtypa U BRaXKHOCTb
TaKXe MOryT HacTpamnBaTbCA HAUBMAYyanbHo. Kctaty,
HEKOTOpble XXMBOTHbIE, HANpPUMep TUrPbl AU NpU-
MaTbl, OYEHb JIIOOAT NMOpe3BUTLCA B BOAE, a ApY-
rve — WUHWWMbI U TMeHbl — MoYnTaloT 3a 6naro He
MOuMTb nanbl. M Bce 370 yuTeHO aBTOpamu npoekTa.
He6onbline TpybonpoBoAabl BeAyT NPSMO K BOAOMOIO,
TakK UTO MUTOMLbI HUKOTAA HE MUCMbITBIBAIOT »KaX[bl 1
cofepxat ceba B unctoTe. A BeCb KOMMMEKC ManblxX
Tpy6onpoBoAoB npefcTaBnseT coboli 4eNCTBYIOLLYIO
3KOCUCTEMY B MUHMATIOPE.

Kade n marasuH cyBeHUpPOB, rae MOXHO Mpro6-
pectu uto-HMbYAb Ha NamATb O «Bogonagax dgema,
NOAHATbI Ha YPOBEHb BEPXHEN CMOTPOBOW Miowaa-
KU1, NEPEXoaslLen B 3pUTENbHbIN 3aN C BeCTUOONEM,
TakXe 06pamsieHHbIM CTeHO BOAbl. Bbiwe — TonbKo
6acceliH nnowagblo 3232 M C NpecHou BOAON wn
XuBbIMM fenbduHamuy, OTKyAa OTKPbIBAeTCsA BUA Ha
BOCXUTUTESIbHYIO NaHOPaMy OKPeCTHOCTEN.

Bbl Takoe rge-Hubyab BcTpevanm!?

DyHKUMOHanbHoe
30HMPOBaHVe 3AaHNA

anpenb/man Bb“:ﬂ“!kjt
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HoBbin B3rnan
Ha yp6aHu3m

XX| Bek, 6€3 COMHEHUA, CTaBUT BO rnasy yrna 3KONOrnYecKmin noa-
XOA4 K NMPOEKTNPOBAHUIO N CTPOUTENIbCTBY COBPEMEHHbBIX TOPOAOB U
3aaHun. OCHOBHasA Ponb 340eCb OTBOAUTCA aPXUTEKTOPAM. Nx HoBble
naen, npnembl n crnocobbl NPOEKTNPOBaHNA C MPUMEHEHNEM 3KO0-
r’MYeCckn YNCTbIX CTPOUTENDBHDBIX N OTAENTOYHbIX MaTEPUANOB N CUCTEM

3HeproobecneyeHns NOMOryT caenaTb cpeay 0bUTaHNA YenoBeKa
6onee KomdpopTHOI 1 Ge3onacHoN.

Matepmanbl npegoctasnieHbl SOM

42

PV MPOEKTUPOBaHUN COBPEMEHHO-
ro MUKpoparoHa HeobXxoaumo yuu-
TbIBaTb MHOTOYMC/EHHble GaKTOpbI
B3aUMOZENCTBNAA B CUCTEME «Mpu-
poaa - ropop - uenoBek». C TOUKU
3peHns GopmMMpoBaHUs KOMGOPTHOW cpeabl obuTa-
HWA aPXUTEKTOP JOMKEH NPefyCMOTPETb MHOXECTBO
COCTaBAWYNX — OT KJIMMATMYECKNX OCOOGEHHOCTeN
MECTHOCTW [0 Hannuus TeXHONOrnii 1 mMaTepmasnos,
No3BONALWNX BOMMOTUTL UAEK B XM3Hb. bonblioe
3HaueHMe B COBPEMEHHOM [FpPafoCTPOUTENbCTBE
UMeeT MpaBuSibHOEe pacnpefeneHre TPaHCMOPTHBIX
MOTOKOB.

Yukarckoe n kutanckoe otaenenua Skidmore,
Owings & Merrill (SOM) pa3paboTtanu rpagocTpou-
TENbHYI0 MOAEnb, BKAYawlyl B ceba nHTerpu-
pOBaHHbIEe peLIeHVsA MO SKOHOMUW BOAbI U NEKTPU-
yecTBa, a TakXKe MO TPAHCMOPTHLIM 3ajjayaM MEeKUH-
ckoro pavioHa [aBaHb3uHb. CornacHo «lnaHy SOM»
ABWXKYLLEN CMNON YCTOMYMBOrO pPasBUTMA CTaHeT
LleHTpanbHbIl NapK Kak rnaBHoe CpeacTBO perynnpo-

Bb":nl!!l)]ﬁ anpens/man

anpens/man  BbIGOTHBIE
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[lo 80% nepemelleHuin
ropokaHe JOJIKHbI
OCyLIeCTBAATbL
061LeCTBEHHbIM
TPaHCNOPTOM

BaHUA KJIMMaTa B MPOEKTUPYEMOM paiioHe. ITOT Npo-
eKT cTan nobegutenem Ha MexayHapoAHOM KOHKYp-
ce 06HOBNEHVA TeppuTOpMUM BaHb3nHb. 3aKa3unkom
npoekta BbicTynwn Beijing Chaoyang District Planning
Bureau. Konnektms SOM Bo3rnasnaitT Owununn
DHKBUCT, uneH amepukaHckoro Coto3a apxmTeKTo-
pos (FAIA), oTBETCTBEHHbIV NapTHEpP NO rPafoCcTPoun-
TenbcTBy, U MNutep Pyaxepo, uneH AmepuKaHCKOro
MHCTUTYTa apxmTekTopoB (AlA), napTHep No NpoekTn-
poBaHuio. OHM paboTaloT B TECHOM COTPYAHUYECTBE C
Beijing R&F Properties Development Co. Ltd., E-House
(China) Holdings Limited, a Takxe MVA Transport
Consultants.

«Haw KnveHT 3aMHTepecoBaH B TOM, YTOObl 3TOT
palfioH, PacrosioXKeHHbIN Ha Bbe3de B ropof, umen
MOLLHbIA KOMMEPYECKUIN 1N KYNbTYPHbIAI KOMMOHEHT,
YTO 1 6bINO Pean3oBaHoO B MPOEKTE B MONIHOM 0ObeMe,
- roBoput OGunannn SHKBUCT. — CTpaTernyeckoe noso-
KeHve TeppuTopumn BCero B 11 KM OT MeXayHapoaHo-
ro asponopTa Beijing Capital International Airport, a
TaKe 3aniaHMpoBaHHble 3[1eCb 1eCONapPKOBbIe 30Hbl,
yUpeXAeHWA KynbTypbl U BbICOTHblE AOMUHAHTbI, 6e3-

Bblcn].!!h'/ﬁ anpenb/man

YC/IOBHO, CAenalT 3aCTPOMKY HOBbIMW “rnaBHbIMU
BOpOTaMu ropopa”». YumtbiBasa Bo3pocluve Tpebo-
BaHUsA MO COKPALLEHUIO BbIOGPOCOB YrneKncIoro rasa
M 1CMONb30BaHMI0 Npupogocbeperaomx TeXHONO-
rui, npoekT SOM, B YyacTHOCTW, NpeanonaraeT, yTto
LleHTpanbHbIii napK 6ygeT urpatb posib reoTenaoBoro
perynatopa. MHorue 13 3gaHuin 6yayt oborpesatb-
CA M OXNaXAaTbCA MAacCMBHO, COKpaLlas Tem caMblM
noTpe6HOCTb B rpaAnpHAX, paboTa KOTopbix TpebyeT
pacxopa 6onbworo Konuuyectsa Bodbl. Kpome Toro,
napkK CTaHOBUTCA AAPOM, BOKPYT KOTOporo obpasyet-
CA NNOTHasA MHoOroueneBas 3acTPoliKa, BKJovaloLas
OdUCHbIE U XKnble GalHN.

Mutep Pypxepo pobasnsaeT: «[JaHHbIN NPOEKT —
peanbHasa BO3MOXKHOCTb HarNsAAHO NPOLEMOHCTPUPO-
BaTb Halll noTeHUMan. B HemM HaM yaanock npeacTaBuTb
06pa3ubl “HOBOrO MbIWAEHMA” B MJIaHe COKpaLleHns
BpefHbIX BbIbpocoB. Mbl CMOMN NPefnoXnuTb UHTe-
rPUPOBaHHbBIV 1 BCEOOBEMNIOLWMIA FPafoCTpOUTENb-
HbI MOAXO[ K apXUTEKTYpPe 1 OKpy»KatoLeln cpege».

OpfHa 13 BaXKHbIX 3aAay, KOTopble JOKeH pewunTb
NPOEeKT, — 3TO M3MeHeHVe TPaHCMOPTHOW CMTyauun B

pamkax mukpopanoHa. [lo 80% nepemelleHunii ropo-
aHe AOMKHbI OCYLLeCTBNATb 06WeCcTBEHHbIM TPaHC-
nopToMm, Ha Beslocunedax u newkom. Ytobbl obner-
YNTb U YCKOPUTb JOPOTY B a3PONopT, Ha IMHUM METPO
M15 HameyeHbl cTaHUMK nepecagok. OgHOBpPeMEHHO
CO3aHVe pa3BUTOW CETU BeNoCMMNeaHOro coobLyeHns
6ynet cnoco6cTBOBaTb COKpalleHWo aBTOMOOWUIIb-
HOrO [BVXEHWA W Kak cnepcTteme — npobok. Kpome
TOrO, eCTb NPeAsioXKeHne CBA3aTb BCe PaioHbl ropoaa
TpamBalriHbIMW MapLIpyTamMu.

[eHepanbHbIN NNaH 3aCTPOKN paioHa [laBaHb3WHb,
npepnoxeHHbin SOM 1 oxBaTbiBaoLWmi 40 1,5 MAH KB.
KM., HAMEeYEHO peasn30BbIBaTb B HECKONbKO 3Tarnos,
B pe3ynbTaTe Yero Ha MecTe HblHelHeN MAOTHOWN
XKWNOW 3aCTPONKKN o cnabopasBUToN MHPPACTPYKTY-
por BbipacTeT MHOrOGYHKLIMOHANIbHbIA MUKPOTrOpoa,.

SOM

Skidmore, Owings & Merrill LLP (SOM) - opHa
13 BeAyLMX OpraHvM3auuin B o6NacTu apXuTeKTy-
pbl, FPAaAOCTPOEHNS, AN3allHA UHTEPbEPOB U Pas-
PaboTKN MHXeHepHbIX cucTemM. Ha npoTsxeHun

cBoel 75-neTHe UCTOPUU KOMMAaHWA NpUHUMana
yyacTvie B BOMJIOLEHMMN HEKOTOPBIX Hambornee 3Ha-
UNTENbHbIX aPXUTEKTYPHbIX U FPagoCTPOUTENbHbIX
MHLMATUB KaK MPOLLIOro, Tak U HbIHELWHEro BekKa.
C camoro Hauana SOM 3axBaTwnia nuMAaepcTBO B
pa3paboTke N BHEAPEHUMN Y3KOHAMNPaB/IEHHbIX TEX-
HONOTNI, MWHHOBALWOHHbLIX MOAXOAOB, MHOrMe w©3
KOTOPbIX OKa3anu OwyThMOe K JOJITOBPEMEHHOE
BO3JeNCTBME Ha COOTBETCTBYIOLLYI OTpac/ib 3Ha-
HUIM N OCBOEHMe OKpY»KaloLlen cpeabl. AnutenbHoe
npebbiBaHVe KOMMaHWM Ha MepefoBbiX MO3MLMAX
B 0b6nacTty TexHomnorui AnA NpoOeKTUPOBaHUA ”
CcTpouTenbcTBa oTMevyeHo 6onee yem 1300 Harpa-
JaMU 3a KayecCTBO VCMOSIHEHMA, MIHHOBALMOHHOCTb
NOAXOLOB U BbICOKOIPPEKTMBHOE yMnpaBleHue
npoekTamu. AMEPUKAHCKNI MHCTUTYT apXUTEKTO-
pos (AIA) gBaxabl ygoctonn SOM BbiClWIMX Harpag,
NPUCYXAAEMbBIX APXUTEKTYPHbIM  KOMMAHUAM
(Architecture Firm Award), - B 1962 n 1996 roaax.
KomnaHua nmeet otaeneHus B Yukaro, Hoo-Mopke,
CaH-OpaHyuncko, BawwnHrtoHe, JlToHpoHe, FOHKOHTre,
WaHxae, Bptoccene n [ly6ae.

leHepanbHbI MiaH
3aCTPONKM panoHa

HamMe4yeHO peann3oBbiBaTb

B HECKOJIbKO 3Tanos
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> OkoHuyaHume. Hayano B N2 1. C. 56-62

KnumaTunyeckun
hi-tech «OxTbI»

TekcT EBIEHUIN BOJTIOTOB, reHepanbHbiit aupektop OO0 «BAK-MHXUHUPUHIY;
MABEJ1 BOJIOTOB, Bepywmii nHxernep OO0 «BAK-MHXMHNPUHI», acnnupaHT MICY

OCHOBHbIE BHYTPEHHUE NMOMELLEHNA
BALUHU - OOUCHDIE

YunTblBas MATUMYYEBYIO CXEMY MOSTaKHOW
NNaHNPOBKY, N1 KaXKAOro NMoXapHOro oTceka
(30HbI) NMpepycMOTpeHo NATb (OTAeNbHO AnA
KaXgoro «Jiyya») LEHTPasbHbIX YCTaHOBOK
CMCTEMbl KOHAVLIMIOHMPOBAHWA Ha TeXHUYe-
CKUX 3Ta)Kax C BEPXHVIM U HVXKHVM Pacrono-
KEHMEM MO OTHOLUEHUIO K OOCYKMBaEMbIM
STaxam.

3Ta cxema No3BOJIAET KOHCTPYKTVBHO UCKITHO-
UUTb FOPU3OHTaNbHYIO Pa3BOAKY BO3[AYXOBO-
[OB 1 Ha TEXHNYECKUX, U Ha OOCNYKVBaeMbIX
STaxaX, YMEHbLUNTb CeYeHVe BepTHKabHbIX
LIAXT, KOMMAKTHO Pa3mMecTuTb 060pyaoBaHMe,
YyNpoCT!Tb NPOBEAEHUe MyCKOHaNafouHbIX
paboT, YMEHbWUTb BAVAHME MEepPeMEeHHOro
rPaBUTALIMOHHOIO eCTECTBEHHOrO [aBleHUs,
U3MEHAIOLLETO BHYTPEHHIOW a3poANHAMUKY
3[aHuA.

B KauecTBe 30HasIbHbIX AOBOAYMKOB Mpeay-
CMOTpPEHa YCTaHOBKa aKTVBHbIX OXJTaXAaoLLX
6anok (cooling beams). O6bem pacxoga npu-
TOYHOrO BO3[yXa MOXET ObITb Kak C NOCTOAH-
HbIM, TaK 1 COKPALLEHHbIM — NPU YMEHbLIEHNN
yncreHHocT nepcoHana. CooTBETCTBEHHO
YMEHbLLAETCA Harpy3Ka Ha OXNaXkAeHvie 1 pery-
NpyeTca pacxop XonopgoHocuTensa. Mcxoga s
TpeboBaHVs MO ObecrneyeHVio ONTYMabHbIX
napameTpoB BHYTPEHHEro MUKpoKiumMata (B
TOM YMCne MO KayecTBY BO3[yXa), PacyeTHbIN
pacxof NPUTOYHOTO BO3AyXa NPUHAT B obbeme
TPeXKpaTHOro BO3[yXOOOMeHa, XOnoAusbHble
Harpysku — no 6anaHcy. KomorHaumsa oxnax-
AatoLyx 6anoK c M3mMeHAeMbIM PacXOAOM BO3-
Ayxa v nepuMeTpanbHbIX CUCTEM OXNaXKAeHUA
1 HarpeBa Mo3BosiAeT obecneunTb He TONbKO
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ONTVMAsIbHbIE NMapamMeTpbl BHYTPEHHEro Kiu-
MaTa, HO ¥ MoKasaTeny MakcuMasnbHOW SHep-
roa¢$ppeKTUBHOCTH, XapaKTEPHbIE A1A CUCTEM C
nepemMeHHbIM PAacXOfOM.

MpuHUMNManbHasa cxemMa KOHAMLMOHMPOBaA-
HVIAl TUNOBOro OUCHOrO 3Taka NpeacTaB/eHa
Ha puc. 5.

[InA KOHTPONA BNAXXHOCTU B XONOAHBIN nepu-
ol rofa NpefycMOTPEHO YBMaXXHeHWe npu-
TOYHOrO BO3yXa B MOBEPXHOCTHBIX YBMAXHN-
Tenax. B rennbii neprog roga NpUTOYHbIN BO3-
AyX NPOXOAUT rnyboKoe OxnaxaeHue, a 3aTem
HarpeBaeTcs [0 TpebyeMoll TemnepaTypbl B
Kanopudepax sToporo nogorpesa. Mpy 3Tom
Tennaa Bofda MOCTYMaeT WCKUYUTENbHO OT
NepPBUYHOrO KOHTYPa XONOAWIbHbIX MaLUVH, B
pesynbTaTe Yero obecrneunBaeTca MakcManb-
HbI PEXKMM SKOHOMUM 1 UCKIIOYAEeTCA NoTpeb-
HOCTb B ropsyeli Bofe B TENNblli Neprog, roga.
[na cokpalleHna CyMMapHOW XONOAUIbHON
MOLLHOCT Ha CUCTEMY XONOAO0CHabMXeHNA 3aa-
HVA NpefycMOTPeHa YCTaHOBKa Mcnaputenein
N KOHAEHCATOPOB XOMOAWIbHbBIX MALUMH LieH-
TpasibHbIX KOHAMLMOHEPOB, KOTopble paboTa-
10T Ha yAanaemMom Bo3ayxe.

B ueHTpanbHOM KOHAMLMOHEPE B XONOAHbIN
nepuop ropa Hapy»Hbli MPUTOYHDBIA BO3AYX
nepBOHaYanbHO OYMLLAETCA B BO3AYLUIHOM
npeadunnbTpe 1 GrUNbTPe, HarpeBaeTCA B BbICO-
Ko3pdeKTMBHOM TensoyTunmsaTope pereHe-
paTVBHOrO TUMa, 3aTeM B Kanopurdepax nepso-
ro nogorpesa. [lanee Bo3fyX yBnaxxHAeTcA Ana
3KOHOMUU 3NEKTPUYECKO SHEPTN B NOBEPX-
HOCTHOM yBnaxxHuTene (tuna Munters), Harpe-
BaeTcA B Kanopudepax BTOPOro Moporpesa
[0 TemnepaTypbl MPUTOKa 1 NofaeTca yepes
BEPTUKasIbHbIE LUAXTbl B OX/aXAatoLme 6anku.

B ueHTpanbHOM KOHAMLMOHEpe wumeeT-
CA BbICOKOIQDEKTUBHDIA TennoyTunnsaTop
pereHepaTMBHOIO TuMa C BpaLlaloLWMMCA
poTopoM. YTtobbl ucknounTb 0bMep3aHue,
poTOp BpaLlaeTcA C MepeMeHHOW 4acTOTOW.
MoBEPXHOCTHDIN YBRAXHUTENb C KanneoTae-
NTeNeM MMeeT HaCOCHYI0 YCTaHOBKY A1A 0be-
CreyeHVA perynmpyemoro pacxofa peLmpKy-
NALMOHHOW BOAbI M3 NOAAOHA. DTO COKpaLlaeT
pacxop BOAbl Ha McnapeHvie Npu YBRaXKHEHNN
1 VICKMNIOYaeT ocejlaHue coselt Ha MOBEPXHOCTM
COTOBOW HacaAKM yBNaXHUTENA.

B Tennbi nepuoa roga NPUTOYHBIN BO3AYX
NpoXoAuT ry6oKOe OXNaXKAeHWe C KoHAEeHCa-
el (OCyLLKOA), nepBOHavanbHO obecrneumnsa-
€TCA 3aflaHHaA BNaXKHOCTb BHYTPEHHEro BO3-
Jyxa B ucnapuresne BCTPOEHHOWN XONoAWSIbHOM
MalUMHbI (NepBas CTyrMeHb), 3aTeM BOAAHOrO
BO3AyXxooxnagutena. [lanee ocyliecTBnaeTca
forpes B Kanopudepe BTOporo noporpesa o
TeMrepaTypbl NPUTOKA Ha Nyye npoLiecca (g).

YT06bl UCKMIOUNTD BIIUAHUE MEPEMEHHbIX
nynbcaLuin BHELWHETO faBneHns oT Haberato-
LLlero BEeTPOBOro MOTOKA Ha HaBETPEHHOM U
3aBeTpeHHOM ¢acafjax 3[aHusA, C yUeToM ero
BbICOTHOCTW, 3a60Op MPUTOYHOTO ¥ BbIGPOC
yAanaemoro Bo3flyxa OpraH1n30BaHbl CO CMeX-
HbIX $acajjoB TEXHUYECKOTO 3Taxa C OpuveH-
Tauve 06CyKMBaEMbIX 30H MO TeM e pyM-
6am. PaccTosiHMe Mexy BO3AYX03ab0pHbIM U
BbITAXXHbIM NpoemMamu cocTasnsaeT 6onee 10 m.

dnekTpoABurateNnin BEHTUIATOPOB OCHa-
LeHbl YacTOTHbIMU NpeobpasoBaTenaAMu.
B MPUTOYHBbIX M BBITAXHbBIX BO3[4YXOBOAAX
YCTaHOBMNEHbI M3MepuTeNbHble Anadparmbl
Tna Halton, Flekt ans koHTponsa pacxogos no
OTAENbHbIM YYacTKaM CUCTEMbl KOHAMLIMOHM-

poBaHMA 1 BbIGOPa ONTUMASIBHBIX PEXMMOB.

B eanHoI TeXHONOMMYeCKon cucTeme BbICOT-
HOro 34aHVA AAPO GalHM B NPAMOM 1 nepe-
HOCHOM CMbIC/1e 3aHUMAET LIeHTPaNbHOE MeCTO:
3[1eCb PACroNoMeHbl OCHOBHbIE BepTUKabHble
NMGTOBbIE 1 BEHTUNALUMOHHBIE LLAXTbI, JIeCT-
HUYHblE KNeTKW, Xonmbl 1 BecTubonn. Yepes
AP0 6alHM MPOXOANT OCHOBHOI BOCXOAALLMIA
NMOTOK, onpeensaemblii Npexae BCEro BbICOTON
3[laHMA 1 Pa3HOCTbIO MNOTHOCTEN Hapy»KHO-
ro U BHYTPEHHero Bo3ayxa (Tak Ha3blBaeMbliA
«KaMVHHbIV 3GdeKT»).

Anpo 6alHK CBA3bIBAET NOA3EMHbIE, YCII0B-
HO «TpA3HbIE» 3Ta)kW, HAMpPVMep NAPKOBKY,
30Hbl OOLLECTBEHHOrO MUTAHWS, PECTOPaHbI,
MarasuHbl, PacrofioKeHHble B CTUNO6GATHOM
YacT KOMIEKCa, Yepe3 XOMjibl U BXOAHble
BECTUOIONN C «YMCTBIMU» dTarKaMu OpUCOB U
KOHdepeHL-3anoB.

MomeweHua agpa GawHu OO «Oxta» -
BXO[IHasA 30Ha 0dUCOB — NPeLCTaBNAT OO
BECTUOIONM U XOMbl, Kyfja OCYLEeCTBISEeTCA
perynupyemas (13meHsaemas B KnanaHax VAV)
riofiaya NpUTOYHOro Bo3ayxa. [peaycmoTpeHsbl
cucTeMbl € GOHOBBIM (OrpaHyYeHHbIM Ha 5-6°C)
OXJaX[EeHMEM MPUTOYHOIO BO3AyXa.

B sinpe 6aluHy Kpome NeCTHUYHBIX 1 NndTOo-
BbIX XOJI/IOB Pa3MelLLEeHbl TaKXKe TEXHUYECKIE U
BCMOMOraTe/ibHble MOMELLEHUA 1 CAHUTapHO-
TEXHUYECKNE Y3/ibl.

O6bem ypansemMoro BO34yxa M3 XOJIOB
onpegenseTcs obwym 6anaHcoM Ha STaxe C
YUYETOM KOMIEHCALWWN BbITSXKKU 13 CaHy3J10B.
JononHuTenbHbI 06bem KoMMeHcauuy pea-
N3yeTcA NepeTekaHnem Bo3ayxa 13 odrCHbIX
NMOMELLEHWI 3TaXa vepes Kopuaop. YkasaHHasA
CXEMA WCKIIIOYAET BO3MOXHbI MepeHoC
3arpsA3HEHHOrO BHYTPEHHEro Bo3ayxa U3 sgpa
B 0DUCHI MPU SKCOUNBTPALIMN Ha BEPXHIX dTa-
»Kax GaLlHu.

BeHTUNAUMA TEXHWUUYECKMX U BCMIOMOraTesb-
HbIX MOMELLEHMI — MeXaHUYecKas, BO3yX006-
MeH onpegesieH Nno HOPMUPYeMOW KPaTHOCTY.
CucTemMbl NPeayCcMOTPEHbI Pa3fenbHbIMU Afis
KaXK[oro NoXKapHoro oTceka.

30HAJIbHbIE XONOAWTbHbIE LIEHTPbI.
CUCTEMA XOJIOAOCHABXXEHA BALLHN

MoTpebuTtenamm xonopa BbICOTHOW YacTu
KOMMJeKca ABMAIOTCA LEHTPasbHble KOHAU-
LoHepbl, obcnyxuBalme odrcHble 3Taxu,
KOHdepeHU-3abl 1 PecTopaHbl, NMPUTOYHble
YCTaHOBKM C Mofayeil OxnaXxaeHHOro Bosayxa
B XO/JIbl, @ TakXKe oxnakaatowme 6anku, daH-
KOWMbl NO3TaXKHbIX IT-nomeLLeHnin, NpuemHbIX
30H M HamMoJbHble NeprMeTPasnbHble KOHBEKTO-
pbl CUCTEM OTOMNEHWA U OXNaXIAEHNA.

Bblbop BapviaHTa C AeLeHTpaM30BaHHOMN
CXeMOWN XONofoCHabXeHMst GalHK ¢ npume-
HeHVEeM BOLOOXNaXKAAeMbIX XONOAWbHbIX

McnbiTaTenbHbI NaBuaboH
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MalMH OblNl CAeNaH Ha OCHOBAHWN TEXHUKO-
SKOHOMMYECKOrO CpaBHEHUA BapUAHTOB.
30HanbHble xonoaunbHble LEeHTpbI (Bcero 10)
PacrnonoxeHbl Ha TEXHUYECKMX STaKaX, 4To
00yC/IOBNIEHO HEOOXOAUMOCTBIO YTUNM3ALUN
HM3KOMOTEHLUMANbHOrO Temna OT XON0ANbHbIX
MaLUVH 1 IPYTUX YCTPONCTB, KOTOPbIE MOBbILLA-
0T MoKa3aTenn 3Hepro3pPeKTMBHOCTU MNpo-
€KTa, a TakXe 3HaUYNTENbHO BbICOTON GaLLIHN 1
yOaNeHHOCTbIo NoTpebuTeneii. Bce 3o TpebyeT
CHVXEHVA HayanbHOW TemnepaTtypbl XON0[0-
HOCUTENA, AOMOMHUTENbHOWN YCTAaHOBKM TEMJIO-
OOMEHHVIKOB 1 YBEJIMYEHUA MOLLHOCTM HAco-
COB. TeXHMKO-3KOHOMUYECKUIA pacyeT nogyep-
KHY/1 BaXKHOCTb MaKCMMabHOTO MOBbILLEHNA
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3HepreTNYeCcKrx Nokasarenen NPoeKTa u CHX-
XKEHWA, COOTBETCTBEHHO, 3KCMyaTaLMOHHbIX
3aTpart B 06L1eM CTOMMOCTHOM 6anaHce.

CTpYKTypHasi CXeMa KacKafHOrO XOfofoC-
Hab>KeHWA 6aLLHY MEPBUYHOTO KOHTYPa OXNa-
[IeHVIst XONOAWbHbBIX MalUVH NpefCcTaBneHa Ha
puc. 6. MpuHUMNanbHas CxemMa 30HaNlbHOro
XONOAMBHOIO LIEHTPA NMOoKa3aHa Ha puc. 7.

JononHuTenbHbiMU  akTopamu, onpege-
JMBLLMU BbIBOP CXEMbl XOJTIOAOCHAGKEHUA C
NCMONb30BaHNEM 30HasIbHbIX XONOAWUbHbIX
LIEHTPOB, ABUINCb CIEAYIOLLME:

+ Hapy>KHble KOHJIEHCATOPHble GIOKU 1 Fpa-
OVPHU «He BMUCbIBAOTCA» B M3siLLHble GOpMbI
APXUTEKTYPHO-MNTAHUPOBOYHBIX  PELLEHNI,

MPUHATLIX ANA 6aLLHW 1 NpUeraoLwyx 34aHNN
ctunobara;

+ 100%-Hoe ocTeKkneHve ¢acafoB Bcex 34a-
HWIN KOMMIEKCa OrpaHNUMBAET UCMOMb30BaHNE
rpagvpeH 13-3a Npobnem C BO3MOMHOW KOH-
JeHcauueli Bnaru.

PacnonoxeHve obbekTa B ycTbe pekn OxTa
Mo3BonWIo NPopaboTaTb 1 OLEHUTb BapuaHT
NPUMEHEHNA XONOAWNbHbIX MalUMH C BOAA-
HbIM OXNaXKAEeHMeM KOHLEHCAaTOpOB 3a cyeT
MCMONb30BaHNA OXJaXKAalowero noTeHuua-
na pekn Hesbl. Mpy 3ToM npepycMOTpeHbI
BCe BO3MOXHble O0OOCHOBaHHblE TeXHWYe-
CKVe pelLeHna AJis CHYPKEHUA XONOAWUIbHOM
HarpysKkm C1CTemMbl XONOAOCHAGKEHNA 1, COOT-
BETCTBEHHO, MAaKCVMAJIbHOTO CHUXXEHWA Bpes-
HOrO BO3[ENCTBMA Ha OKpY»Kalollylo cpepy.
Mpun rcnonb3yembix B NPOEKTE peLleHrsX B
XONOAHBIN 1 NEePeXOHbIA Neprofbl roga Bce
Tenso OT XONOAWSIbHBIX MALLMH Peanun3yeTca B
CUCTEMAX OTOMJIEHUA U BEHTUNIAUMK 6e3 copo-
Ca B OKpYy»<aloLLyto cpepy.

YTo6bl peanr3oBaTb NMOCTABNIEHHYIO 3aAauy,
MaKCVIMaribHO MCMoJb30BancA NoTeHUMan yaa-
JIAEMOrO BO3yXa A/1A OXNaXKAEeHUA KOHAEeHCa-
TOPOB BCTPOEHHBIX B LIEHTPasbHble KOHAMLWO-
Hepbl XONOAWTbHbIX MaLLWH, YTO COCTABIIAET OT
30 go 60% cymMmapHOIA NoTpebnsemon MoLL-
HOCTU CUCTEMBI XONOAOCHabXeHWA GaluHW.
[nanasoH B 30% yunTbiBaeT, YTO OCHOBHbIM
noTpebutenem xonopa ABMAOTCA LEHTPab-
Hble KOHAVILMOHEPbI C MYOOKNM OXMNaXKAeHU-
eM 1 UX JONA YBENMUYMBAETCA CO CHIPKEHUEM
TemMnepaTypbl HAPYHOro BO3AyXa Npu coxpa-
HEHWUM KPaTHOCTW BO3yXOOOMEHa 1, COOTBET-
CTBEHHO, 0ObEMOB yanAeMoro Bo3ayxa.

CyLiecTBeHHOe MOBbILIEHNE MOKa3aTenemn
3HeproapdHeKTUBHOCTM CUCTEM NMPY 3HAYNTESb-
HOM CHIPKeHUM haKTUYECKIX 3aTpaT TEMIoBOM
N 3NEKTPUYECKOW SHEPrUM MOJyUYEeHO 3a cYeT
YTAAM3aLUMy HU3KOMOTEHUMANIbHOTO Temnna ot
XONMOAWNBHBIX MaWMWH B TenjIoobMeHHMKax
BTOPOrO MoJorpeBa LieHTPasbHbIX KOHAMLMO-
HEpPOB, a Tak»Ke AnA oTonneHns 6ydepHbixX 30H.

OnTrmanbHas TemnepaTtypa Ox/axzato-
e BoAbl OMpefenseTca PSAOM B3aMMHO
MPOTVBOMONOXKHbBIX GaKTOPOB, a ee TeKyllee
3HaueHMe — OMTVMU3MPYIOLIM anrOPUTMOM.
MoHWKeHWe TemnepaTypbl BOAbI, OXNaXKAaro-
LLieli XONOAWNbHYIO MALLVHY, TPUBOAUT K MOBbI-
weHnto ee 3GPEeKTNBHOCTH, HO TPebyeT yBenu-
YeHuA NoLWAaN TeNNO0OMEHHVKOB B COCTaBe
KOHOULIMOHEPOB 1 OTOMUTENbHbBIX NPUOOPOB.
OpHako 3ddeKTBHaA yTunusauua Tenna ot
XONOAWIbHbBIX MalUVH BO3MOMHA TOMbKO Mput
UX PacrosioXXeHNN HEMOCPEACTBEHHO Y NOTpe-
6uTenen, »KenaTenbHO Ha NIOLAAN TeX XKe Tex-
HUYECKUX STaXKeN.

[nAa peueHTPan30BaHHOIO pasMelleHns
BOJOOX/NaXKAAEMbIX  XONOAWSbHbIX  MalUvH

1CMosb30Banach KackagHaa cxema nepBuUYHO-
ro KOHTYpa, Kak W ANA LEeHTPanM30BaHHOrO,
COCTOALLEro M3 MATU CTYMEHe C YCTaHOBKOM
NPOMEXYTOUHBIX TeMI006MEHHNKOB C MoTe-
pen 1,5-2°C xoNnoAHOM BOAbI Ha Kaxaon cTyne-
HU. B UeHTpanm3oBaHHON cxeme 310 TpebyeT
paboTbl XONOAMBHBIX MaLLUVH B 3aTPaTHOM, C
Hn3kum KIMJ ananasoHe Temnepatyp oxsax-
naeMoln BoAbl He Bbile 4-5°C ans obecne-
YEHUA KOHTPONA BMAXKHOCTU 1 KOHAEeHCaLmm
136bITOYHON BRarv Ha BO3AYXOOXNAAUTENAX
LieHTpasibHbIX KOHAULUMOHEepOB. [nAa npoek-
TUpYeMOi BbICOTHON 6GawHn «OxTa-LeHTP»
LOMONHUTENbHbIE  SNEKTPUYECKME  MOLY-
HOCTM COCTaBAT B 3TOM csiyyae Ao 2-3 MBrT.
[ononHuTenbHaa 3KOHOMMA Ha CTOUMOCTM
obopynoBaHvA [nA  AeLeHTpann3oBaHHOM
CXeMbl AOCTUraeTcA yBeNMyYeHneM Temrepa-
TYpHOro nepenaga B NogaloLem 1 o6paTHOM
Tpy6onposoaax (B otnmume ot 5°C ans eguHo-
o XONoAMNbHOrO LieHTpa). Mpr 3TOM cHUXaeT-
Cs nnowagb TeNNO0OMEHHMKOB U MOLLHOCTb
HacoCOB MPW MPOMOPLIMOHANbHOM COKpalLLe-
HUM pacxofa oxnaxaatoLler Boabl.

30HanbHble XonoAWsbHbIE LIEHTPbI NPUHATI
Ha 6a3e Tpex (ABYX) KOMMNAKTHbIX yHUGULMPO-
BaHHbIX XONOAUIbHBIX MALUMH NA BHYTPEHHEN
YCTaHOBKM C BOAAHBIM OXJIaXKAEHNEM KOHIEH-
catopa. KonmyecTso xonogunbHbIX MaLLnH pac-
CUMTaHO M3 YCNIOBUA COXPaHEHMA He MeHee
2/3 cymmapHOI X0nofonpovn3BOAUTENBHOCTU
NPy BbIXOAE W3 CTPOA OOHOW XONOAWIbHOW
MaLuuHbl. [abapuTsl 1 Bec (Ao 2000 Kr) MawuvH
NO3BONAIOT WUCMONb30BaTbh CTaHAAPTHbINA rpy-
30BOM NMUGT ANA MX TPAHCMOPTUPOBKN Ha TeX-
HYECKMIA 3TaXK B COOPaHHOM BUE.

Cnctema XonofoCHabXeHnA ob6beanHsA-
€T pa3HOXapaKTepPHbIX MO TemnepaTypHbIM
napameTpam u pexumMy paboTtbl noTpebu-
Tenen N NpPrHATa C NepeMeHHbIM PacXofoM
XONIOAOHOCMTENA MPU MOCTOAHHOM €ro pac-
XOAe uyepe3 XONIOAWSIbHbIE MalMHbI  (CM.
puc. 8). KoMNoOHOBKa XONOAUNBbHOrO LieHTPa
M Hanuuve nporpamm YnpaeneHnsl B COCTa-
BE€ BbIfE/IEHHbIX JIOKAJIbHbIX KOHTPOJIEPOB
cucTeMbl  aBTOMaTtM3auum pPaboTbl  Xono-
OWIbHBIX MaLUVH, HacOCOB, PEryVPYIOLMX
N OTCEYHbIX KJlanaHOB MO3BOJIAOT ONTUMU-
3upoBatb paboty obopyaoBaHWA, UMETb
Bbicoknn KM npu pasnuyHon 3arpyske no
xonofy ANA pAja MoMeleHnid ¢ 6onbwmm
ko3ddULmeHTomM obecnedveHHocTm VIP-Knacca
(cepBepHble, TEXHONOMMYECKOE OXNaXKAEHNE 1
np.). MpepncTaBneHHasa cxema Mo3BOMAET AN
60orbLLel YacTy 06Ty KMBaeMbIX MOMELLEHNI
nMeTb KoadduumeHT obecneueHHocTn 1,0,
Jake Npu NPeBbILLEHNN MAPaMETPOB HapyX-
HOro BO3fyxa Haj pacyeTHbIMY 3HAUEHUAMMU,
3a CYeT nepepacnpeneneHus XonoausbHOM
MOLLIHOCTM MeXay NoTpebutensamu.

XonogunbHble MalVHbI 06beguHEHbI MO
NpUHUMNY «BeayLnii-BefOMbI» 1 obecneym-
BalOT PerynmpoBaHmne Xono[4onpon3soamnTesb-
HOCTW B 3aBUCYMOCTM OT Harpysku notpebu-
Tenein. Cctema XonofocHabXeHWA 3aKpbiTas.
XonogoHocutenem B cucTeMe ABAAETCA BOAA
¢ napameTpamu 7-120°C. YTo6bI MCKIOUNTD
06pasoBaHvie KOHAEHCATa, ANA OXJIaXAALLMX
610K CCTEMbI KOHAULIVIOHNPOBaHUA OPUCOB,
KOHBEKTOPOB 0UCHOIN YacTy 1 BydepHbIX 30H
B peXuMe OXNaXKAEHNA UCMOSb3yloT BOAYy C
napameTpamm 14-19°C.

BbiBOAbI

Takum 06pa3oM, B MPOEKTe WHXEHEPHbIX
cuctem BbicoTHOW GawHn OfL «OxTa» pea-
NN30BaHa LEHTPANN30BaHHasA CXeMa BeH-
TUNAUMU U KOHOULMOHUPOBaHWA BO3fyXa B
COYeTaHUN C JeLeHTPannM30BaHHOW CXeMol
XONnofoCHabxeHNA. Kaxpas cxema uvmeeT
CBOW AOCTOVIHCTBA W HEAOCTATKM, 1 ee Bbibop
06ycnoBneH feTasnbHbIM YYeTOM OCOBEHHO-
CTell MpoeKTupyemMoro obbekTa 1 ABNAETCA
pe3ynsTaToM TEXHUKO-IKOHOMMYECKOTO CpaB-
HeHusi BapuaHToB. Hanpumep, paHee pans
VNHXEHEPHbIX CUCTEM OQUCHOrO BbICOTHOMO
MHOrodyHKLMOHaNbHOro Komnnekca «Cutu-
Manac» (yuactkm 2, 3 MMIL «Mocksa-Cntny)
6blS1a MCMNob30BaHa KOMOMHALNA NMO3TaXKHbIX
CUCTEM BEHTUNALMM U KOHAULMOHNPOBAHUA
BO3fyxa (OeueHTpanu3oBaHHaA cxema) npw
LIEHTPaNIbHOM XONOAWUIbHOM LIEHTPE MOLLHO-
CTbto 14 MBT. [poeKT Take BbINO/IHEH KOMMa-
Huen RMJM Scotland Ltd. (BenukobputaHus,
APXUTEKTYPHbIE PeLleHNa U KOHCTPYKTUB)
C yyacTMeM POCCUNCKON KomnaHum «BAK-
VHXUHUPWHr» (MockBa). OnncaHue n o6o-

CHOBaHVEe MPUHATBIX PeLleHnii NpuBedeHo B
KypHane «ABOK» N2 8 3a 2008 rog.

Ona 3paHun co 100%-HbIM OCTEKNEHNEM
dacapa pgaxe npu MCNOAb30BaHWN TOHUPO-
BaHHOrO OCTEKNEHUA cnefyeT OXWAaTb 3Ha-
UNTENbHbIX TEMNOBbLIX Harpy3oK B CBA3U C
NnocTynfeHnem Tenna OT CONIHEYHOWN pafma-
L1n, npAMon n pacceaHHon. OgHako Hanuume
NPOMEXYTOUHbIX OydepHbIX 30H M Aonon-
HUTeNbHaA 3alyTa BHYTPEHHEN HUTKK OCTe-
KneHusa obecrneumBaloT HakomnneHve u ytu-
nmn3aumio Tenna n3 GydpepHbIX 30H B xonop-
HbIl Neprog rofa UK ero yaaneHve 3a cyet
aspauuu, 6e3 npuBneyeHnsa LONONHNUTENbHON
XONOAWNbHOW MOLHOCTK. [epBOHavanbHas
KoHUenuua npegnosnarana 6onee wumpokoe
1Cnosib30BaHMe aspaumm ana ecTeCTBeHHOro
npoBeTpMBaHWA COOCTBEHHO ODUCHBIX MOMe-
WEeHNA, HO BHMMaTENbHOE pPacCMOTpeHue
BO3AYLWHOrO pPeXrMa BbICOTHOTO 3AaHuA C
yyeTom TpeboBaHMA obecneunTb NOBbILLEH-
Hble HOPMaTVBHbIE COMPOTUBEHNA BO3YXO-
NPOHNLIAEMOCTU AJIA BCEX SNIEMEHTOB Orpak-
JaloLMX KOHCTPYKLWIA, BKNIOYAA U BHYTPEH-
Hee OCTeK/IeHMe, UCKYaeT paclumpeHHoe
nprYMeHeHMe aspauyn UMEHHO ANA BbICOT-
HbIX KOMMEKCOB. 3HaunTenbHasa 3KOHOMUA
3NEKTPMYECKON MOLLHOCTY Ha KoMMpeccopax
XONOAWAbHBIX MalMH JOCTUraeTcAa 3a cuyeT
MCMOJb30BaHUA CXeMbl XONOAOCHAGXKEHUA C
30HaNIbHLIMUN XONOAUNbHBIMM LIEHTPaMMU.

Tenno oT XonoAuSbHbIX MALWH YTUAN3N-
pyeTcA B LeHTpasbHbIX KOHAULIMOHepax
1N OTOMUTENbHbIX KOHBEKTopax. B cucteme
nodpacagHoro OTOMAEHUA, COBMELLEHHOTO
C oxNlaxkAeHveMm, peanusyetca yTunvsauma
Tenna C CONMHEYHOW CTOPOHbI (OXNaXkaeHwue)
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Puc. 5

Ha 3aTeHeHHOM dacape (HarpeB) C yueTom pas-
6UBKM Bcero neprmeTpa ¢acaga Ha 10 (5 X 2)
He3aBUCUMbIX 30H.

CrcTembl NPUTOYHO-BbITAXKHOWN BEHTUAALMN
ANA 3a510B 1 0OUCOB MMEIOT NepeMeHHbIN pac-
XOf, B 3aBMCMMOCTYM OT 3amnofiHeHNA (Hannuma
rnoceTuTeneil U nepcoHasna) Npy CoxpaHeHUn
MWHVMManbHOW CaHUTapPHO HOPMbl Ha OAHOro
yeroseka.

Bce NpuTOUHbIE YCTAHOBKM MMEIOT CUCTEMDI
aBTOMAaTMYeCKoro perynmpoBaHua. 3a cyet
TOYHOCTM nopfepkaHua Tpebyemol Temne-
paTypbl U BNaXHOCTU BHYTPEHHero BO3Ayxa
[OCTUraeTCA SKOHOMUA TEMSIOTbI U XONOAQ.

OTonuTenbHble NPUGOPbI CHabXeHbl NHAN-
BMAYanbHbIM TEPMOPEryNATOPOM, NO3BOJAD-
WM NoaAepXKrBaThb B MomelleHuAx Tpebye-
Mylo TEeMMNepaTypy, UTO COKpaLLaeT HeNnpoms-
BOAMTENbHbIE 3aTpaTbl TEMSIOTbI Ha Neperpes
nomeuieHui. MpefycMOTPEHO MOHMXeHne
TemnepaTypbl U BRAXXHOCTU B [EXYPHOM
pexnme. ObopyaoBaHve UMeeT AOCTaTou-
HbIi pe3epB MOLLHOCTU AJIA OMNepaTVBHOMO
BOCCTaHOBJIEHVA BO3[YLUHO-BAaXXHOCTHOTO
pexunma.

OnTMMK3aumA TemnepaTypHO-BIAXKHOCTH-
oro pexnma B 6ydepHON 30He C yuyeTom
VNHOUNBTPALMN NN SKCPUNBLTPaLMY No3BoNAeT
CHUXaTb GaKTUYeCKyto TemnepaTypy BHYTpeH-
Hero Bo3ayxa W, COOTBETCTBEHHO, pacxop Tenna
Ha oTornneHvie 6ypepHON 30HbI ANA UCKIoYe-
HVS1 KOHZEHCaLUuM 1 obMep3aHus.

[na npepoTBpalieHna MNOCTynneHua B
3[laHne XONIOQHOrO BO3fyXa uYepe3 BXOAHble
ABepY NpeAyCcMOTPEHbI YCTaHOBKA BO3AYLLHO-
TEMOBbIX 3aBEC M NMEePEeMEHHbI MONOXMNTESNb-
HbI perynupyembli arcbanaHc As1s XOmoB.

Puc. 6
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Wcrnonb3oBaHa peumpKynauma Bosgyxa ans
KOHpepeHL-3a10B U PeCcTOpaHOB B COYETAHNM
C yTunu3auvei Tenna u Xofoga B CUCTeMax
KOHAVLIMOHMPOBAHWA BO3JyXa U BEHTUIALMY,
B TOM Umncne 1 gns oGUCHbIX MOMELLEHNIA.

KoMnoHoBKa 30HanbHbIX XONOAUIbHBIX LieH-
TPOB NO3BOJIAET MOJIHOCTLIO YTUNM3MPOBATb
TENno OT XONOAWbHbBIX MALLNH B XONOAHBIN U
nepexoaHbI nepuoabl roaa n obecrneynBaeT:

+ HAAEKHOCTb U CTAaBUNBbHOCTL NOAAEPXKAHUA
NnapameTpoB;

* MMBKOCTb PErynnpoBaHna 1 ynpaBneHus;

+ BO3MOXXHOCTb [JOMOSIHATENBbHOIO pe3epBu-
poBaHVA 060pyaOBaHS;

* SKOHOMUYHOCTb NPY NepeMeHHON Harpy3ke
notpebutenen;

+ Pa3HOXapaKTEPHbIV PeXKUM pPaboTbl NoTpe-
6uTtenen;

+ YTUAM3aLmMio U3BbITOYHOrO Tenna nepany-
HOrO KOHTYpa B TemnnoobmeHHMKax BTOpPOro
nogorpesa oQUCHOM YacTU U OTOMUTENbHDBIX
KOHBEKTOPOB B oducax 1 6ydepHbIX 30HaX.

MpuHUMNManbHaa cxema XONOAWUIbHOFO
LieHTpa yunTbiBaeT BO3MOMHOCTb V3MeHeHUA
pacxogoB BOAbl B CUCTEME XONOJOCHAbXe-
HYA, BKMoYadA (Bbikntovan) 6nok XM + Hacoc.
Hannuue 6aiinaca mexpay nopatoLuein n obpar-
HOW rpebeHKkamMn obecrneumBaeT NOCTOAHHDBIN
pacxop Yepes Kaxxayto XONOAWIBbHYI0 MaLLMHY
1, COOTBETCTBEHHO, MMAPaBANYECKYIO YCTONUN-
BOCTb ee paboTbl.

Cuctema aBTOMaTM3auMmn 1 AvcneTyepu-
3aUUM B COYETAHMN C OMTUMU3MPYIOLMNA
anropuTMammn UCKoYaeT paboTy BXOMOCTYIO
XONOAWSIbHBIX MALUMH U HACOCOB NP HeJoCTa-
TOYHOM 3arpy3ke. COOTBETCTBEHHO, pacyeTHble
MaKC/MasibHble YPOBHU LUyMa AOCTUraloTcA
NMpy MUKOBbLIX 3arpyskax, Yto Habniopaetca
WCKIIOYNTENBHO MPU BbICOKMX TemnepaTypax
HapY>KHOro BO3[yXa ABE-TPY HEAENU B roay B
[HEeBHble Yacbl.

PeanvsoBaHHble B MPOEKTe pelleHus Mo
CUCTEMaM OTOTMJIEHUA Y BEHTUIAILUMA BbICOT-
HOTO 3[)aHUA B HACTosLee Bpems MpoxomsAT
anpobaumio B CrneyuanbHOM KCMbITaTeNIbHOM
NMaBUNbOHE HEMoOCPefCTBEHHO Ha CTPOUTESb-
HOW NioLagKe.

B oducHoM yacTn NnaBuIboHa pasgaya npu-
TOYHOrO BO3[yXa BbIMOJIHEHA OXJaXXAalo-
WuUmMn 6ankamm 1 AOMOSIHUTENbHO METOLOM
BbITECHSAIOLEN BEHTUNAUMUM Yepe3 HamoJsib-
Hble peweTku. [ins 6ydepHoi 30HbI Npeay-
CMOTPEHO HECKOJIbKO anbTepPHATUBHbIX Bapu-
aHTOB obecrneyeHUsi MapaMeTpOB BHYTPEH-
Hero Bo3gyxa. [py MogenvpoBaHun Tenno-
BO3YLIHOTO PEeXWUMa BbICOTHOTO 3[aHuA C
CO3[aHNeM U36bITOYHOrO AABNEHUA UCKIIO-
yaeTcA KOHAEHCauWA Brarm Ha BHYTPEHHei
NMOBEPXHOCTU hacafiHOM KOHCTPYKUMU npwu
3KCcOUNbTPaUMM BHYTPEHHEro BO3AyXa Wnu

Puc.7

HOUNBTPaLMK Hapy»KHoro. Kputepuii oueH-
K1 3Hepro3¢pHeKTUBHOCTA Pa3NYHBIX Bapu-
aHTOB — ¢aKTMueckue 3Heprosatpatbl Mpu
MCMONb30BaHUN SNEKTPUYECKMX HAMOJbHbIX
KOHBEKTOPOB (aHanor BoAsHbIX), UHpaKpac-
HbIx oborpeBaTenen, 060pynOBaHNA CUCTEM
BO3/yLUHOIO OTOMNIEHUS.

MpuHATbIE NPUHUMNMANbHbIE PELUeHVs Mo
KOMMOHOBKE VHMXEHEPHbIX CUCTEM BbICOTHOIO
MHOrOGYHKLMOHANbHOIO KOMMNeKca npussa-
Hbl He TONbKO HafleXXHO 06ecrneymnTb onTMarb-
Hble NapameTpbl BHYTPEHHEro MUKPOKNMATa,
HO 1 3HAUMTENIbHO CHU3UTb 3aTpaTbl TENIOBOWA
1 3NEKTPUYECKON SHEPTUN.

B npoekTe WMPOKO MCNONb30BaHO coye-
TaHWe aspaunn 1 MexaHNUYeCcKnx cucTem ans
yaaneHua n3bbITOYHOro Tenna n3 nometue-
HUIA CO 3HAUNTENIbHOI NMOBEPXHOCTbIO OCTe-
KneHus. JHeprosddeKTUBHbIE NHXKEHEPHbIe
CUCTEMbI FAPMOHMW3MPOBaHbI U cbanaHcnpo-

BaHbl B KOMOMHaUmn ¢ 6ydepHbIMY 30HamMu
(nBYXHUTOUHBbIM dacapom, KOL, aTpuymamu,
roe cocpepoTtouyeHa 6onblias yacTb cBe-
TOMNPO3PaYHbIX Orpa)KAeHUin nomeLLeHnin
6awHn 1 ctunobarta). C ogHOM CTOPOHDI,
MUWHVManbHble 3aTpaTbl TEMJIOBOW SHEPruun
WCKOYaloT KoHAeHcaumio u obmep3saHuve
dacagHbIX KOHCTPYKUMWIA, C Apyron — pea-
nusyeTcAa yTunmMsauma Tenna CONHeYHOM
papunaumm, KotTopasa AOMOSIHEHa YyTUImn3aum-
el HU3KOMOTEHLUMANIbHOrO Tensa BeHTUNA-
LIMOHHbIX BbIGPOCOB 1 M36bITOYHOTO Tenna
C 1CNONb30BaHeM BO30OHOBAEMbIX MpPU-
POAHbIX UCTOUYHMKOB 3Heprun (Boga peku
Hesbl).

JocTKeHMe HavBbICIUMX MOKasaTenen no
3HeproadpekTBHOCTM — BO MHOFOM CUMBO-
NNYECKas Lenb 3aKasumka Kak KpynHenwen B
CTpaHe 3HepreTMyeckon KOMMAHWN — SKOHO-
MUTb SHEPruIo B COGCTBEHHOM AJOME.
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TPAAUUUA N COBPEMEHHOCTD:

poAoIKasA Pa3roBop Ha akTyasibHYI0 TEMY raPMOHNYHOrO
NMPUCYTCTBUA COBPEMEHHbBIX BbICOTOK B ropofax ¢ 6oratbiM
WCTOPUYECKUM Hacneguem, cnesyet obpatutbCa K peakum,
HO y6eamTeNbHbLIM NPYMepPam NocseAHX NieT. KoHeuHo,
NCTOPUYECKOE OKPY>KEHNE MOXET 3HaUUTENbHO PasnnyaTbCa, U
MOCTAHOBKa HOBbIX HE60CKPE6OB B ropoACKUX KBapTanax Hbto-Mopka
vy Manbmé — NpYHLUMNManbHO pasHble Bewm. M ecnm wrab-Keaptupa
Kopnopauuu «Xepct» B Hbto-Mopke no npoekty H. Doctepa aobasuna
KOJIOPUTHY!O FpaHb, @ TOYHEE — MHOTO AViarOHabHbIX rPaHel, K obLle-
My OGJIMKY FOPOACKUX KBapTanoB, To 6awwHa CaHTbAro Kanatpasbl
ana Manbmé co3gana HoBbI GOKYC MPUTAKEHNA BU3YasbHbIX U NPO-
CTPaHCTBEHHBIX CBA3EM YaCTU CTApOro LWBEACKOro ropoga. B oborix
Cny4Yasnx BO3MOXHO Xy[OXKeCTBEHHOE MpMpaLLeH/e N COBEPLUEHCTBO-
BaHWe CJIOKUBLUENCA ropoAcKon cpefbl. CTOPOHHUKM MaKCMAIbHOTO
COXPaHeHNA NCTOPUYECKNX NAaHOPaM BCeraa MoryT BO3pasunTb, YTO
Hbto-Mopk 1 He6ocKpebbl — 0COBbIN CyuYail, 1 YaCTUUHOE U3MEHEHIE
CuNy3Ta 3TOro rOpOAaA Y>Ke He MOXKeT MOBAVATb Ha ero NPUHLMNKU-
anbHbIN 06NUK B Lienom. A B ManibMé, Hanprimep, He TaKOe YK LieH-
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HO€, XOTb U He abCONIOTHO COBPEMEHHOE OKPY>KEHUE Y 3HAMEHUTON
«3aKpyurBaloLLencA» GallHu, Tak UTO 1 BMELLATENbCTBA Kak TaKOBOTO
MOYTU YTO HET.

UTo e MOXeT AaTb ropoay HebocKkpeb, Kpome dakTa Hanmuma
HOBOW BEPTUKaNy, KoTopas byaeT no-nHomy GopmMmpoBaTh CUNYST
ropoga? Yto 3HaunT ncropryeckas KOppPeKTHOCTb B 3TOM KOHKPETHOM
cnyyae? Hantv afeKkBaTHbIi IPOCTPaHCTBEHHDBIV OTBET CJIOXKHO, HO
BMOJIHE BO3MOXHO. TeM UHTEPECHEE MOXKET ObITb KOHEUHbIV PE3YTb-
TaT, KOTOPbIN AOMKEH POAUTLCA U3 MHOTOUMNCAEHHBIX OFPaHUYEHIN,
HanaraemblX LIEeHHENLUNM KyNbTYPHbIM OKpYXeHuem. Hy>KHo oLe-
HVBaTb KOHKPETHbIE KayecTBa HOBOFO MPOEKTa — XYAOXKECTBEHHDIE,
SKOHOMUYECKMe, TEXHOIOTMYECKME U T.4., @ He YXKacaTbCA CaMoW BO3-
MOHOCTV MOCTAaHOBKIM 3aMETHOW BEPTMKaM B UCTOPUYECKOM OKpPY-
»eHuu. MNpu rpamoTHOM nogxofde BNOoCNeACTBUN TPYAHO NPeACTaBUTb
ropog Kak Lienoe 6e3 nogo6bHbIx cocTaBnaAoLmx. CBOK TOUKY 3peHusA
Ha TEMY CTPOUTENBbCTBA BbICOTHBIX 34aHNI B FOPOAAX CO C/IOMMBLUEN-
CA NCTOPUYECKOW apXUTEKTYPHON Cpeaor MPeACTaBnAlT BegyLume
CMELVANCTbl U TOM-MEHeXKEePbl aPXMTEKTYPHbIX 610pO.

BHezpeHMne HOBbIX 06EKTOB B
CyLLEeCTBYIOLLYIO 3aCTPONKY Tpe-
6yeT 0c060Ii OCMOTPUTENBHOCTH,
a MocTaHoBKa 6allHM nobnr3ocTu
OT UCTOPUYECKUX 3[aHNI — [ENO

B BOVIHE OTBETCTBEHHOE. Kak npa-
BWJI0, Mbl CTPEMVMCS BKJIIOUYUTb

B 06LWMIA FeHepanbHbIiA MAaH yxKe
MMEIOLLYIOCA Ha yyacTKe 3aCTPONKY,
YTO yAanochb, HanpumMep, B ciyyae
C CUAHENCKON Kunon bawHen
Lumiere, cocepcTBytoLeli C NCTO-
pUYeCKUMY 34aHNAMUN PaTyLWmn 1
cobopa. [1se 6allHy NOJHANNCH
Haj NATUITaXKHbIM NOJMNYMOM 13
necyaHvKa, BHyTpy KOTOPOro pas-
MeLleHbl MarasuHbl 1 0duChbl. ITO
obecneunno yaayHoe coyeTaHne
o06beKTa C CyLecTBYyiOLLe Fopoa-
CcKow cpepoi. Bo3gencTeue BbICOT-
HOCTM Ha 06N apXUTEKTYPHBbI
KOHTEKCT HuBenupyeTcs bnarogaps
TOMY, YTO C YBENNYEHNEM BbICOTbI
3[aHNA CTaHOBATCA NpPO3payHee.

B npouecce npoekTupoBaHua
wrab-kBapTUpbl Hong Kong and
Shanghai Banking Corporation mbl
nocTapanucb NepeocMbiC/INTb CyLL-
HOCTb OpuCcHON ballHW, aHanu3npya
ee BO3/eICTBYE Ha OKPY»KeHue u
CTUANCTUKY rOPOAa, A/l KOTOPOro
OHa npepHa3HayeHa. [lomumo cTpa-
TErniA, HanpaBEeHHbIX Ha co3fjaHne
rnbKoro, CBO60AHOr0 OT KOJIOHH
NPOCTPAHCTBA, Mbl CTPEMUINCH
OpraH130BaTh OOLECTBEHHYIO 30HY
y OCHOBaHWs, KOTOpas BKJIlOYana
6bl N HUXHWE YPOBHU 38aHuA. To,
KaK1Mm 06pa3oM BbICOTHOE 3fjaHne
«NPU3EMNAETCAY, — BaXKHENLINIA
MOMEHT UHTErpaunn obbekTa B
ropoACKyio TKaHb. Beab MMeHHO
3TO onpepenfeT BO3MOXXHOCTb pac-
LWIMpPeHNA 06LLeAO0CTYNHOMO NPo-
CTPaHCTBa C TOProBbIMY TOYKaMK,
Kade 1 apyrumm o6LecTBEHHbIMY
mecTamu. Taknm o6pa3om BbICOTHas
3acTpolika BO3BpaLLaeT ropoay
3aHNMaeMbI e10 y4acToK.

BbicoTHas 3acTpolnka B MCTopu-
YeCcKkoM LieHTpe ropoAa onpasiaH-
Ha C TOYKM 3pEeHNA rOPOACKOro
X035INCTBAa. Pewalowmm 3gecb
ABNAETCA COOTHECEHWNE SHEPromno-
TpebieHna 1 NIOTHOCTY 3aCTPON-
Kn. B ropogax ¢ HanmeHbLen
NJIOTHOCTbIO 3aCTPOVKY, KOTOpble
pa3pacTaloTcs BLMPb JOBOJILHO
6ecnopafgoYHO, pacxog sHeprun
Ha AyLly HacesnieHWA HeJonyCcTMO
BenuK. [loaTomMy He nCKoYeHo,
YTO TaKadA rpafgocTpouTesibHas
Mogenb 6yaeT BbiOpoLIeHa Ha

CBaJIKy NCTOPUM yXKe B TEKYLIEM
fecAatunetnn. Hanpotus, B ropogax
C BbICOKOV MIOTHOCTbIO 3aCTPOKMN
p,aHHbII7I noka3sartesb CyuecTBeHHO
HuXe. [o3ToMy, A yBEepeH, 13-3a

BCe BO3pacTalollel akTyasbHOCTN
BOMPOCOB YCTONYMBOrO pa3Bu-

TUA rOPOJOB, MTOMHOXEHHOTIO Ha
YCKOpEHHYI0 yp6aHu3aLmio, 3a
BbICOTHbIMU 3[0aHNAMUN KaK BUAOM
APXUTEKTYPHbIX 06BEKTOB 6OMbLIOE
OyayLee.

Camblii HarnAAHbIV NpUMep Hebo-
ckpeba, yaauHo BNMCaHHOMO B UCTO-
PUYECKUN TOPOACKON KOHTEKCT,

- Hearst Tower Ha MaHx3aTTeHe.
MopepHunCcTCKan BbICOTKA, MOYTH
napALan Hag OpUrMHaabHbIM
noAnyMoM B CTuUe ap-AeKo, CTana
BOMJIOLEHMEM KOHLIEMLUN Bblpac-

Hearst Tower, Hbto-Mopk

Talowwei N3 OCHOBaHWA 6aLlHu,
KOTOpas BrepBble NpuLLa B FofnoBYy
Yunoamy PeHpgonboy XEpcTy ele B
1929 ropy. HbiHewWHWI BUA 3aaHNA —
nnof YacTuyHow JopaboTKm nepBo-
HayaJIbHOro 3aMblCJ1a, MO3TOMY OHO
BCELIeSI0 COPa3MEPHO rOPOACKOMY
KOHTEKCTY, @ TakXXe MOJIHOCTbIO
OTBeYaeT UCTOPUYECKOMY AYXY
«bonbLworo s6noka» (0f4HO U3 Npo-
38U Hblo-Mopka, camoe n3secT-
Hoe). W

Foster+Partners
B KOHTeKCTe ropoackou cpenpbl

JI3BII HENbCOH,
[MaBHbII KOHCTPYKTOP
Foster+Partners
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PaBHOBecue cpepfpbl

BbICOTHBIM CTPOEHMAM B apXuTeK-
TYPHOI cpefe yaenanocb ocoboe
BH/IMaHMe C He3arnamATHbIX BPEMEH.
Bo3BopuBLLVecA Kak BOMIOLLEHUA
[lyXOBHOrO Bennuna nnm Goptu-
dUKaLMOHHbIEe 1 HabnopaTeNbHble
COOpPY»KEHWS, PaHHWE BbICOTKM
CTanu NpeBpaLLaTbCA B CUMBOJTb
roCyAapCcTBEHHOW MOLLY NpM6an3u-
TenbHo ¢ XlIl Beka. Cnopbl 0 BANAHUN
NoAo6HbIX 06BLEKTOB Ha MCTopUye-
CKOE apXMTEKTYPHOE OKpPYXKeHUe

He yTMXaloT C TeX Mop, KakK elle B
[PEBHYX UMMEPUAX 3TV HebbiBasnble
«BEPTUKasbHble aHOMaNVU» OKasbl-
BaJI HemManoe BO3AeliCTBME Ha npe-
CJIOBYTOE MECTEYKOBOE CO3HAHME,
YTO BbIHY>KAaN0 NpaBuUTenemn npu-
6eraTb K pas/fIMyHbIM OrpaHNYeHUAM
BbICOTHOCTY. [MaBHOW B 3TMX Cnopax
6blla TEMa HapPOUNTON Yy KEPORHO-
CTV He6OCKPEOOB MO OTHOLLEHWIO K

VNCKOHHOW apXWUTEKTYPHOMN TPagnuumm.

C camoro Hayana HapoxpatoLLeecs
06LLecTBO OyAyLLEro 1 peTporpagbl,
HOCTanbrnyeckyie B3opbl KOTOPbIX
6b11M 06paLLEHbI MPENMYLIECTBEHHO
B MPOLUIOE, OTCTavBanu Arame-
TPanbHO MPOTVBOMONOXKHbIE TOUKN
3peHuA. Bce 3T npoTtmBonocTase-
HUWA BEPTUKANIbHOTO — FOPU30HTaSb-
HOMY, F[POMAJHOTO — MUHATIOPHOMY,
060c0611eHHOr0 — 06LLeOCTYNHOMY
NPVBENV K MHTYUTUBHOM OTPULa-

TeNbHOW PeakLmmn Ha BO3MOXHOCTb
COCYLLEeCTBOBaHMA BbICOTOK U UCTO-
PUYECKOro OKpyKeHNA.

Tem He MeHee B 3TUX CNOpaXx, Kak
NpPaBuo, ONyCKaNCh CYLECTBEH-
Hble JOCTOMHCTBA BbICOTOK B MJlaHe
OGHOB/NEHMsA TOPOAOB B MUPOBOM
MacwTabe. Begb uem pasHoobpas-
Hee Ha3HayeHWe 1 CoBepLUEHHee
NMPOCTPaHCTBEHHOE YCTPONCTBO
3[aHuA, TeM YCTONUMBEE €ro 3KO-
HoMMYecKoe nosioxeHue. To ectb y
COBpEeMeHHOro busHeca nosBuIacL
anbTepHaTMBa, NO3BONAOLAA CAe-
NaTb HaWNyuLLKIA BBIGOP, KOTOPbIN
oTBeyasn 6bl ero 3anpocam, He Npo-
TBOMOCTaBJIAA €ro CIOXKMBLUEMYCA
obuecTBy. BsaumopeincTeue nctopu-
YecKoro ycrexa v 6yayLmx BO3MOX-
HOCTe NPYBOAUT OAHOBPEMEHHO K
HeV3MeHHOI KOMMepPYeCKOo 3anH-
TepPeCcoBaHHOCTY 3aCTPOVLLMKOB U
6epexHOMY OTHOLLEHUIO K NCTOPUN
1 KynbType. B utore nonyyaetca
[EeNCTBEHHbIN XO3ANCTBEHHbIN
MeXaHW3M, Bbipa<aroLuii camy cyTb
OKpY»aloLLero ropofa, KoTopbii
OTparkaeT MHOrOBEKOBbIe HaZleX bl
FOPOACKNX COOBLLEeCTB.

OpHako Npy NPoeKTUPOBaHUN
BbICOTHbIX COOPYEHUI criegyeT yuu-
TbIBaTb, YTO B UCTOPUYECKON YacTu
ropofa npueneKaTesbHble MecTa B
OCHOBHOM paccesHbl MO Pa3INYHbIM
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PAVAH [IX. MYNTTEHUKC,
uneH AMepurKaHCKoiA
akafieMun apxuTeKTypbl,
aupekTop NBBJ

KBapTanam, 1 B KaX4OM 3[aHUW, CKO-
pee BCero, MeeTcA CBOW COH6CTBEH-
HbI1 HA6OP MENKMX NPEANPUATAN,
KOTOPbI€ BHOCAT BK/ag B KY/IbTypHOe
60raTcTBO M pa3Hoobpa3vie oKpecT-
HocTen. Hago nv roBopuTb, UTO
BUAUMble 13[aNieKa BbICOTKM NpeBpa-
LIAIOTCA B LIEHTPbI NPUTSKEHWA TOFO
W UHOTO palioHa, MO3TOMY Hepes-
KO MOTJIOLLAIOT BCe 3TV MeNIKMe 3aBe-
[EeHVA N CTaHOBATCA €ANHCTBEHHBIM
KOHEUHBIM MYHKTOM MapLIPYyTOB fiBU-
XKEHUA NIOACKUX MOTOKOB, HapyLUas
TeM CaMblM LieJIOCTHOCTb FOPOACKON
TKaHw. [N npefoTBpaLLeHns Nopo6-
HbIX Pa3pPbIBOB »enaTesbHbl:

* NpuUBA3KA K MecmHocmu. PaHblue
NPV NPOEKTPOBaHUN HebocKpeboB
yrnop Aenancs Ha BblpasnTesb-

HOCTb BHeLUHero B1paa, 6e3 oco-

60ro BHUMaHUA K BHYTPEHHVM
B3aMMOCBA3AM obuUTaTenein 3gaHus.
HepocTaTouHOCTb X KOHTAKTOB C
OKPY>EHVEM MOXET CTaTb MPUYMHON
BO3HMKHOBEHUA MOYTUN OCA3aEMOMN
nperpagbl Mexay BHyTPeHHeln

1 BHewwHen cpegon. OTciopa —
OTUYXKAEHUE, HEXeNaHue XuTenen
«BbIXOAUTb Ha pa3BefKy», YTOObI
NPOHNKHYTbCA aTMOCHEePON YINYHON
cyeTbl. Ecin e pa3mecTutb ObiIToBY1O
1 TOProByio MHOPACTPYKTYpPbl Mo
nepumeTpy HebocKpeba, NomyunT-

CS1 UCTMOJTHEHHOE KU3HW eANHCTBO
BEPTUKAJIbHOIO 1 FOPU3OHTaSIbHOTO
MPOCTPAHCTBa;

+ 00CMuKeHUe pasHoB8ecusi cpeobl.
Yrny6neHHble pa3paboTky B obnactu
Aemorpadum, a Takxke ncuxorpadum
(Haykn 06 0bpa3se >K13HU 1 MUPOBO3-
3peHNK) B NPUBA3KE K TON NN NHOWA
MECTHOCTV AaIOT CO3faTensAM npo-
€KTa NOHUMaHMNe BO3MOXXHOW XO3A1-
CTBEHHOW KOHbIOHKTYPbl, BaXKHOW
AN1A fanbHeNLLEero CyLwecTBOBaHNA
HebocKpeba. T BCECTOPOHHME
nccnefoBaHUA NpefonpeaensoT
0COBEHHOCTM PacrosoKeHNA 06b-
€KTOB MHOPACTPYKTYpPbl PasfiIMyHOro
Ha3HayeHWA 1 MacluTaba, 4Tobbl
06ecneynTb SKOHOMMYECKOE PaBHO-
BeCle, OXBaTblBatoLLee KaK npo-
CTPaHCTBO BHYTPU 060NIOUKY 3[aHWA,
TaK 11 60see WNPOKIMIN FOPOACKON
KOHTEKCT;

*+ OCMbIC/IeHUE UHGPACmpyKmypebl.
Mo cyuiectBy, B He6ocKpebe KOMMaK-
THO pa3MelLLEeH He OAVH roPOACKON
KBapTas, YTO MHOTOKPaTHO yBenniu-
BaEeT MJIOTHOCTb 3aceNeHNs OTAENbHO
B3ATOrO yyacTKa. B 10 e Bpems He
BCera NPoUCXOANT Copa3mepHoe
HapalLVBaH1e MOLLHOCTEl COOTBET-

CTBylOLLEl MHOPACTPYKTYPbI (BOPOXK-
HOW CUCTEMBI, UHXKEHEPHbIX CeTel,
KOMMYHanbHbIX Cy»6), 0cOHeHHO
KOrAia peyb MAET O paioHax UCTO-
puyeckon 3acTponku. ObecneyeHne
YeTKOW OpraHM3aLuy NeLexoaHoro
1 TPAHCMOPTHOIO COOBLLEeHMS,
JOCTYMHOCTb KaK AJfl MOCTOAHHO
NPOXMBAIOLLYMX U PabOTaAIOLLX B 34a-
HWW, TaK 1 ANs NoceTuTenen — 3agada
NnepBOCTENEHHOW BaXKHOCTU B fiene
06beAVHEHUA FOPOACKOro cooblue-
CTBa ¢ Hebockpebom. To e camoe
OTHOCWTCA U K BCKPbITUIO pe3epBOB
3Hepro3¢pPeKTMBHOCTA 1 ynyulle-
HIISl SKONTOTMYECKON 06CTaHOBKU B
oKpyre.

NepBble NprMepbl ornpaBaaHHOro
YBENMYEHNA BbICOTbl 3AaHNIA MOXXHO
oTblcKaTb B IguHbypre XVII Beka,
POCT BbICOTHOW 3aCTPOWKMN B KOTO-
POM 6bis1 BbI3BaH HEXBATKOMN 3€MJIU.
A He TaK AaBHO «COBET MO BbICOT-
HbIM 3[aHUAM 1 FOPOLCKON cpefe»
(CTBUH) koHcTaTmpoBan, uto 2008
roA CTan nepesioMHbIM B npoLecce
BCEMVPHON ypbaHuzauuu. Mo aaH-
Hbim OOH, nonoBuHa yenoBeyecTsa
y>Ke cTasia ropoxaHamu, a K 2050-my
STOT NoKasaTesnb BblpacTeT Ao 70%.
Tak e, Kak Korga-To B 3auHbypre,
pocT ropofoB byaeT 1 fasnblie oka-
3blBaTb HEMOCPEACTBEHHOE BAVAHNE
Ha MJIOTHOCTb HaCeNEHNs, BO3MOXXHO-
CTV UHPPACTPYKTYPBbI, @ TaKKe Jesno-
Bble B3aMMOCBA3Y, KOTopble 6yayT
HaxoAMTbCA B MPAMONA 3aBUCMOCTU
C KOJIMYECTBOM U BbICOTOW MNOCTPOEH-
HbIX He60CKPe6OB.

B pesynbraTte nepep EBponoii B
MOJIHbIN POCT BCTAET Hepa3peLLmn-
Masi, Ha NepBbIl B3rnAg, Npobnema.
Knaccryecku BbiBepeHHas 3Hame-
HUTasA rpafoCTpoUTENbHaA MOLENb,
N3BECTHaA BEJIMKOJIENMEM LIEHTPOB
C POMaHTUYECKN-NPUXOTIINBOIA
APXUTEKTYPOIA 1 BEKaMM Bblpaba-
TbIBaBLLUAACA AJ1A YOBNETBOPEHNA
NpodeccMoHanbHbIX 1 ObITOBbIX
NoTPeBbHOCTEN FOPOACKUX XKUTENEN,
Tenepb NoANeXnT 6e3ycnoBHOMY
nepecmoTpy C Tem, YTobbl COOT-
BETCTBOBATb 3aMpOCaMm yxe AHsA
cerofHaAwWwHero. Bot v nomun: To nn
3acTpauBaTb HOBbIMU 3JaHVAMU
NCTOPUYECKNI LIEHTP, TO JIN 3aHOBO
co3faBaTh fle/10Bble PafoHbl, Takme
kak Canary Wharf, La Defense nnu
MockBa-Cutw. MNepBbii noaxoa npea-
nonaraet BHeipeHWe BbICOTHbIX 34a-
HUI B CNOXMBLLNACA KOHTEKCT, Npn
BTOPOM — MpeAnoYTeHNe OTAAETCA
HaKOMJEHNIO HEKOEN KKPUTNYECKON

Maccbl», GOPMMPOBaHME KOTOPOI
MOXET 3aHATb MHOTE FOAbl, €C/IN He
pecATunetys. M3-3a KpynHomaciutab-
HOCTU TaKOro pofia MPOEKTOB MO
0601M cLeHapUAM HEOBXOANMO, B
YacTHOCTW, pa3paboTaTb Takyto cTpa-
TErnio KanuTanoBIOXEHNIN, KOTOpas
0becrneunT KOHKYPEHTOCMOCOOHOCTb
3[j@aHUA He Ha JeCcATKY, @ Ha COTHM
net Bnepeg. Hebockpebbl JOMKHbI
rapaHTUPOBaTb SKONOrMYHOCTb U
YCTOYMBOE Pa3BUTUNE YeSTOBEYECKOM
cpefpbl 06uTaHKA. VX ycTpoiicTBo
[OMKHO BbITb 4OCTATOYHO MMOKNM
L7151 OGHOB/IEHVA UMK flaX<e CHoCa B
nanekom bygyuwem. Ecnv Bcem 3Tum
npeHebpeyb, OXXMaaHNA O6LLEeCTBEH-
HOCTV OKaXyTcsl 06MaHyTbIMU, @
LIeHTp ropofia CTaHeT apeindoBaTtb C
MecTa Ha MecTo, MPOCTO cfieAys 3a
No34HEeNLWNM NPUMEPOM YAauYHOW
3aCTPOWAKK, YTO UCKIIOYAET NMOCTOSAH-
CTBO MECTOMONOXKEHWSA U YCTONYUM-
BOCTb FOPOACKOro AApa.

BesycnoBHo, B cunyste ropoaa
6allHA BbIMMAAWT BNeyaTnaioLe,
0f}HaKO MOAJIHHBIN YCreX BbICOT-
HOro NPOEKTa onpeaenseTcs Bce-
TaKy 6AVPKaLLMM OKPY>KEHUEM
HebocKpeba, ero nepeceyeHriem c
YeroBeyeCcKrM o6LLECTBOM, KOTOPO-
My OH cnyuT. Ecnin cnocobcTBoBaTh
Pa3BUTUIO COOTBETCTBYIOLLIX DYHK-
LM Ha HUXKHKX YPOBHSAX, TO 1 camast
3anpeperbHas BbicoTa bygeT Bocnpu-
HMMaTbCA 06LIECTBEHHOCTbIO Gonee
U MeHee 6n1arocknoHHo. Ecnn
3[aHuvio npuAaaTb Gopmy, MUHUMW3M-
PYIOLLYIO 3aTEHEHVIE NMPY COXPAHEHUN
Hawsyylier BUAMMOCTY KIoUeBbIX
APXUTEKTYPHbIX apTedakToB, TO
HEBOJIbHO NOABUTCA OLLYLLEHE, YTO
OHO 3[1eCb CTOANO BCETAQ, a MeLlexo-
Ibl MOJyyaT NPeKpPacHbI OPUEHTUP.
MpyMeHeHMe NOAXOAALLMX MaTepua-
JIOB B COYETaHUV C HEOLHOPOAHO-
CTbIO 1 CKBO3HBIM XapakTepom daca-
[I0B CBOAUT Ha HeT 3/10BeLLi 0bpa3
TJTyXO CTeHBbI, Ka3anocb 6bl, Npu-
CyLWin BepTUKabHOMY 06bemy. 3T
NOAXOAbI, KOTOPble CTaBAT BO [1aBy
YIna MHTePEeChl YeNOBEKa, BbITEKAOT
13 OCMbICJIEHWA FOPLKOFO OMbITa
Heyfay, KOrAa BHUMaHWe yaenanacb
NCKIIOUMTENBbHO hopMe 3[aHNA Kak
TaKOBOrO.

M3 MHOXecTBa NCTOPUYECKMX
ropofoB, B KOTOPbIX €CTb HE6O-
cKpe6bl, noxanyin, JIoHAoH Han-
6071ee yfauyHo BOMOLWAET NPUHLMN
«BCe Ans 6ara yenoBeka, MoJb3y-
ACb BbIrOJaMU COCYLLECTBOBaHMWA
YNbTPacoOBPEMEHHOIO BbICOTHOFO 1

TPaAULIMOHHOIO FOPOACKOro KOH-
TeKCTa y»>Ke HeCKONbKO aecATune-
TUIA. 3Ta KyNbTypHas cTonnua cTana
MOJIMFTOHOM CO3[aHNA U HOBbIX
ropofCKMX LleHTPOB, 1 6alleH, BNu-
CaHHBbIX B CYLIECTBYIOLLYIO TKaHb
ropopa. Mpumep JloHaoHa paet
MOHATb, YTO y»Ke Nopa cocpeaoTo-
YNTbCA Ha YCTONYMBOM SKONOTMYe-
CKOM Pa3BUTUN OOLYECTBEHHDBIX 1
3KOHOMUYECKMNX CBA3EW B €UHON
cpefie, yaensas BHUMaHue coxpa-
HeHuo pa3Hoobpasus, cnocob-
CTBYIOLLErO MUPHOMY W YCMEeLHOMY
pasBuTMIO rOPOAOB. B 3TOM pycrie n
cnepyeT CTPEMUTBCA K rapMOHMNY-
HOMY B3aMMOMPOHNKHOBEHWIO 3ne-
MEeHTOB ropofcKoii cdhepbl, coye-
TalwemMy 6epexxHoe OTHOLIeHME K
NPOLUIOMY, OCO3HaHWE HaCcTOALLEero
1 FOTOBHOCTb MPUHATDH BbI3OBbI
6yayLuero, Tak YTobbl COBpeMeHHOoe
BbICOTHOE 3iaHue CTasio obpasLiom
[ONTOCPOYHOrO CUCTEMHOTO peLle-
HUA MHOTMX Npobnem ypbaHusauum
B HalLleM HenpepbiBHO MeHALLeM-
cA mupe. B
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Richard Meier & Partners Architects

HebocKkpeb B NCTOprUYECKOM KOHTEKCTE

YKenaHue ynyuwmnTb okpy»aioLlyio
06CTaHOBKY — 06Liee Ans Bcex
coobujecTs. MIHoraa fgonyckaeTca
OCTOPOXKHOE BMEeLLaTeIbCTBO, MHO-
rAa Jlyylle oCTaBUTb BCe Kak eCTb.
HekoTopble coobuiecTBa cTpeMATCA
K NofIHOMacLWTabHbIM Npeo6-
pa3oBaHuAM. [POEKTNPOBLINKN
BbICOTHbIX 3[1aHWIA [OMKHbI 3HATb U
couvanbHbIi, 1 GU3NYECKNIN KOH-
TEKCT, B KOTOPOM Haxo[ATCA OObEKT
1 coobLLecTBO, 1 eNCTBOBATb COOT-
BETCTBEHHO. [1nA ycnexa npoekTta
Heo6X04MMO 3HaTb, Kak 3haHune
COOTHOCUTCA C FOPOACKNM MNen3a-
KeM 1 MOTPeBHOCTAMN HaceneHus.

BbICOTHble 3aaHMA OKa3biBaOT
KonoccanbHoe BIUsHUE Ha UCTO-
PUYECKYI0 apXUTEKTYPHYIO cpegy.
MoHATb CTPYKTYpY ropopaa, ero
reoMeTputo, KN1mar, ceer, nHdpa-
CTPYKTYPY, UCTOPUYECKOE pa3BUTHE
1 3aKOHbI, KOTOPble OXPAHSAIOT NPO-
Lwioe 1 onpepensioT byayLiee, — Bax-
Hble MPVHLMMbI B MPOEKTUPOBOYHOM
[EeATEeNIbHOCTM. YCNeLUHbI NPOoeKT
CBA3bIBAET MHAVBUA HE TONIbKO C
NPOCTPAHCTBEHHbIM OMbITOM B paM-
KaX [JaHHOTr O NMPOEKTa, HO 1 C ropo-
[10M B Liefiom. B3mbITb B Hebeca - 3To
Hallia 061as LUenb, YTOObl MOXHO
6bI710 NOAHATLCA HABEPX U OMNALETb
OKPeCTHOCT/ AN BCTaTb Nooganb 1
NOAHATH N1a3a K Heby.

Oco3HaHve NpoLunoro, Hepas-
PbIBHO CBSI3aHHOE C HOBbIMY TEX-
HOJIOTMAMN BO3BEAEHMNA BbICOTHbIX
3[aHUN, yCTONYNBLIMU CUCTEMAMU,
BEPTUKANIbHbIMY MEPEMELLEHUAMN,
Hapy>KHOI 06NNLIOBKON 1 0bLe-
CTBEHHbIM TPAHCMOPTOM, CTAaHET
BOXHOBEHMEM 1 NyTEBOJHOV 3Be3-
[0 B HALWNX CTPEMIIEHUAX.

MONADNOCK BUILDING,
YUKATO, LUTAT WJUIMHOWC
Y Kaxporo roposa n ob6bekTa cBoA
ncropus. Npn NpoeKkTMpoBaHnmn
BbICOTHbIX 34aHNI Ba>KHO OTNAHY Tb-
€A Ha3aj 1 06paTUTLCA K MCTOKaM
y>Ke NOCTPOEHHbIX COOPYXXEHWIA,
YTO6bI MPEABOCXUTUTD MOTEHLN-
anbHble BO3MOXHOCTW, CKPbITble
B byaywem. Monadnock Building,
OTKPbITbIN B 1893 roay, pa3aBuHyn
rPaHULIbl BO3MOXHOTO.

MNoxap, yHnuTOXMBLIMI Ynkaro
B 1871-m, NONOXW Ha4ano cTpoun-
TeNbCTBY HEG6OCKPeboB. Y Ynkaro
6bIN0 YHUKaNbHOE NpenmyLLe-
CTBO: B IHAYCTPUanbHbIN BEK TaM
HauMHanu C HynA, B TO BPEMA Kak
B IpYr1MXx ropofax HoBble 3aHunA
NPOEKTNPOBANNCh B KOHTEKCTE

MHOFOBEKOBOI MCTOPUM Pa3BUTHA
apxutekTypbl. Monadnock Building,
co3faHHbIN [13Hnenom bépHxemom,
3aHMMan uenblil KBapTan v B TO
BpPeMsA MOAHAN TEXHONOTMNIO BO3-
BEJEHUA BbICOTHbIX 3AaHNI Ha
npenenbHyto BbICOTY. 3TO nocnes-
Hee 3aHue 3MOXY UMeET Hecylne
CTeHbl, B OCHOBaHWM gocTuramoLie
1,82 M B lWWMpUHY. MarasuHbl pos-
HWYHOW TOProBIV OXKUBAAIOT Kak
YNuLy, TaK U BHYTPEHHIOIO rasiepeto,
TAHYLUYIOCA BLOJIb BCErO 3AaHNA.
Mpoxoaa MMMO, Nelexop oLyLiaet
3HAYMMOCTb 3TOTO COOPYKEHNS.
Hap ocHoBaHveM HaunHaeTca
Hapy»HaA KUpMN1YHaa Knagka, poB-
Has 1 aKKypaTHas — elo 06n11LoBa-
Hbl 16 3Ta)ke BNIOTb A0 KapHU3a,
Ha KOTOPOM OTCYTCTBYIOT KaKue-
6o feKopaTUBHbIe YKpaLleHN s,
BHYyTpW 3gaH1e HanonHeHo cBeTOM
6naropapsA BHYTPEHHVM BOPUKaM,
OCBELLAIOTCA JIErKOBECHbIE NecT-
HMLbI U3 CTasIbHbIX KOHCTPYKLNNA,
KOTOpble CMBOJIM3UPYIOT rPAARY-
LWue nepemeHbl B TEXHOMOMMMN BO3-
BEAEHUA BbICOTHbIX 3AaHNIN 1 CTpe-
MUTENbHBIN POCT BEPTMKANIbHOTO
cTpouTenbcTBa B XX ctonetumu.

Ha momeHT noctpoiku Monadnock
6bI1 pafuKabHbIM MO MCMosb3ye-
MbIM TexXHosorvsam. MpeaBecTHrK
eLe 6o51ee MacLUTaBbHbIX 1 CBET/IbIX
3aaHU Yukaro, Taknx Kak Sears
Tower n John Hancock Building,
KOTOPbIe BXOAAT B pa3paAg, cCaMbIx
BbICOKMX 3aaHWI Mypa, Monadnock
Building ocTaeTca 3Haumo YacTbio
FOPOACKON CTPYKTYpPbl 1 ABAAETCA
WCTOYHVIKOM BAOXHOBEHUA 11 Braro-
rOBENHOro TpeneTa Kak Asisi KaXzaoro
MPOXOXEro B OTAENBbHOCTM, Tak U ANlA
ropoAa B Lie/Iom.

MARKET VAN NESS,
CAH-OPAHLUCKO, LUTAT
KANTMOOPHUA

CaH-OpaHLMCKO — 3TO COBPEMEH-
HbIVi ropog ¢ 6oraTon ncTopuei.
Kak n B Yumkaro, Tonukom ans
pa3BuTUA cTpouTenbcTea B CaH-
DpaHLMCKO CTaNo CTUXMINHOE
6encTBue — 6onbLIasA YacTb ropoaa
6bina pa3pyLueHa BO BpeMs 3eM-
netpaceHna 1906 roga. [lo camoro
3anmBa CaH-OpaHLUCKO 3aechb
CTanu BO3BOANTLCA Malo3TaKHble
KOHCTPYKLUK, 32 UCKNIOUYEHVEM
60s1€€e BbICOKUX 3[1aHNIN B KOM-
MEPYECKOM LieHTpE ropofa. B
HacToAWMIN MOMEHT NaaHupyeTca
M3MEHUTb CUJTY3T ropoja 3a cyeT
AKKYMYNALMMW BbICOTHbIX 34aHUNA.

H. CKOT [1)OHCOH, unen
AmepuKaHcKoi akagemum
APXUTEKTYpbI, MNaALINii
napTHep 1 JeiCTBYIOLNiA
NCNONHUTENBHBIA AUPEKTOP
APXUTEKTYPHOI MacTepCKoit
RICHARD MEIER & PARTNERS
ARCHITECTS

[lna 3T0ro HepgaBHO GbIN N3MEHeH
3aKOH O 30HMPOBAHNK, YTOObI CTU-
MYyJIMPOBaTb 1 KOHTPONMPOBaTb
BepTUKanbHOe rpagoCcTponTenb-
CTBO B paMKax MCTOPUYECKOro
KOHTeKCTa.

MpoeKT 34-3TaXHOro Xunoro
Aoma Ha yrny MapKkeT-cTpuT u
ynuubl BaH Hecc apxuTekTypHom
Mactepckon «Puyapg Mewep n
napTHepbl» FAPMOHNYHO BNNCaH
B KOMMEPUECKYIO U KYJIbTYPHYIO
cpepy OLHOW U3 CaMblX OXKWBNEH-
HbIx ynui, CaH-OpaHuncko. Bgonb
MapKeT-cTpUT NAET NNHWA NoA3eM-
HOFO METPO, Haf 3eMsieil — fierkoe
METPO, a aBTOOYCHble MapLIPyTbl
COEAVHAIOT YLy C Ntoboi ToUKon
ropoja, a3pornopTom 1 6nmsnexa-
Wrmn parioHamu. CornacHo npwm-
HATOMY NnaHy ans MapkeT-cTpuT u
panoHa OKTaBua, CTPOUTENbCTBO
BbICOTHbIX 34aHNI ABIAETCA YaCTbio
06L1ero reHmnnaHa no HacbIWeHNIo
NCTOPUYECKOrO KOHTEKCTa BEPTU-
KasibHbIM KOMMOHeHTOM. [ln3aiiH
HebocKkpeba AomKeH ObITb Knaccu-

YeCKMM 1 BHEBPEMEHHbIM, He CBfl-
3aHHbIM C onpefeneHHbIM CTUNeM
1 neprogom. M3-3a ceicMmyeckmnx
ocobeHHocTen B CaH-DpaHumCcKo
cobniopalTcA CTpoXKanlune B Mype
CTpouTeNbHble HOPMbI, KOTOpPbIe
OKa3blBaloT 3HaUMTENbHOE BAUAHMNE
Ha apXuUTeKTypHble popmbl. na
TOrO YTOObI MPOEKT MOYUWS Of0-
6peHue ropopa, TpebytoTca nccne-
[l0BaHNA NO NHCONALWM, a3POAN-
HaMVIKe 1 [JaXe apXeosioruu, Ytobbl
YAOCTOBEPUTLCA B OTCYTCTBUU MOA
3emeil 0OCTaHKOB Kakoro-Hubyab
cypHa.

TwaTeNbHOE 30HMPOBaHNE — KpU-
TUYECKU paKTop, onpeaensatoLwnin
ycnex BbICOTHOTO CTPOUTENbCTBA B
LeHTpe ropoga. CaH-®paHumncKo —
APKUIA MPUMeEp ropofa, B KOTOPOM
NPOEeKTMPOBaHNe HaXoANTCA B
BeEHUN MyHULMNaNbHbIX BAacTen.
OHV NpuBJIEKalOT SKCMEepPTOB B
061acTV apXUTEKTYPHOTO Mpo-
eKTMPOBaHA, FOPOACKOro 3emne-
NoNb30BaHNA Y IKOHOMUYECKOTO
pa3BuUTUA, YTOObI CO34aTb MPOEKT,

KOTOPbIV NoaaepnBan 6bl SKOHO-
MUYECKUIN POCT, OJHOBPEMEHHO
YUYUTbIBAA FOPOACKON KOHTEKCT.
3faHre pacnonoXKeHo HaNnpPoTUB
Mys3blKanbHOW KOHCepBaTOpUn
CaH-OpaHUNCKO — LWEeCTUITaXKHON
NCTOPUYECKOW NOCTPONKN. YacTbio
0o6beKTa ABNAETCA NewwexonHas
annes, coegunHawwana Mapket-
cTpuT ¢ OaK-CTPUT 1 KOHCEPBATO-
puen. Annes oTaensAet 6alliHio oT
60nee HM3KOro 34aHus, TeM CamMbIM
YyumnTbIBaA 0CO6EHHOCTM CTUNo6aTa,
onpegenaemble 30HMPOBaAHNEM, U
npuneraoLen ropofCcKon cpeapl.
Mpu pa3paboTke gaHHOro 06b-
eKTa HeobxoanMo 6bino co3aaTb
OPUEHTUP, KOTOPbIV CUMBONIN3MPO-
Bas 6bl NnepeceyeHne MapKeT-cTpuT
n ynunubl Ban Hecc, crnagntb pas-
NNYMA B MacliTabax MexXay oKpy-
»KaoLWMM ropofCKMM Ner3axem
1 BbICOTHbIM 3[JaHVEM, KaK Npea-
NMcaHo NnaHoM no MapKeT-cTput n
parnioHy OKTaBMa, U, HaKoHeL, nepe-
CMOTpPETb 1 3aHOBO OLIEHUTb FOPOA-
CKOW OMbIT 1 OLLYLEHUA Nelexoaa

B 3TOWN KPUTNYECKOW TOUKeE.

BawHa Market Van Ness — 310
KOMMac, KOTOPbI UrpaeT posib
Maska gns 3anuea CaH-OpaHumcko
1 ABNAETCA BOPOTaMU ANA Kylb-
TYPHOTO 1 O6LECTBEHHOTO LieHTpa
ropopa Ha ceBepe.

FEHEPAJIbHbIA MJIAH
WUCT-PUBEP, HblO-MOPK

Mpwv NpoeKTpoBaHUN 06bEKTa

Ha nnowaau B 3,2 ra Ha UcT-Pusep
8 Hblo-Mopke, K tory oT raBHoOro
odurca OOH, oT apxuTeKTOpoB
macTtepckoin Richard Meier &
Partners Architects Tpe6oBanocb
Co6M0CTN BanaHc Mexay SKOHO-
MUYECKUMU U O6LLECTBEHHbIMU
Lensmu npoekta. PaboTa Benacb
COBMECTHO C KoMnaHuel SOM, n
3agaun 6binn pacnpeaeneHbl cne-
Jylowym obpa3om: nepBas oTBeva-
na 3a Xunble 6aliHy, a BTopas — 3a
oducHyto. B ropofe c pasHOBbI-
COTHbIMY 3JaHUAMU PA3IMUHON
NCTOPUYECKON 1 KyNbTYPHOW 3Ha-
YMMOCTUN MECTHblEe 06LLEeCTBEHHbIE
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Richard Meier & Partners Architects

Lillium Tower, BapwaBa

opraHu3auuy NMEIoT peLuaoLiee
BAUAHME Kak Ha Tane NpoeKTnpo-
BaHWA, TaK 1 B MpoLecce Npuemku.
[InAa MecTHbIX XXuTenen npuopuTteT-
HbIMV OKa3asincb OTKPbITas NapKoB-
Ka, Hannuve Noabe3fHbIX NyTen K
NPUBpPEXHON YacTu ropoaa, Herpe-
PbIBHOCTb FOPOACKOW CETU.

M3-3a Tonorpadun ctponnnowag-
KU BXO[ Ha OOBEKT OCyLLeCTBAAETCA
Ha yPOBHEe NepBOro 3Taa BAOb
MepBoi aBeHto Ha MaHX3TTeHe.
Bbino HangeHo KOHCTPYKTOpCKoe
pelleHe, COracHO KOTOPOMY
LeHTpanbHas nioLwaaKka orpaHu-
YeHa XUIbIMU GaLLHAMY C K0XKHOW
CTOPOHbI 1 OGUCHBIM 3AaHNEM C
ceBepa. YTo6bl ycunuTb oLlylleHne
cBO6OAbI M YUYecTb YenoBeUYecKumin
daKTop B KOHTEKCTe balleH, 75%
nnolaan o6bekTa oTBEAEHO NOA
OTKPbITOE NPOCTPAHCTBO — Yyaec-
HblIli 06LLECTBEHHBIV MapK C 3e/1eHbl-
MW Haca<aeHnAMY, NaBoyKamm ana
nocetTuTenen n Katkom. Mnowaaka
CnycKaeTca K Bofie, MO3TOMy Mnpo-
MEHaA, BbIXOAALMIA Ha PEKY, MOAHAT
Han NopvesgHon anneen. B uokonb-
HOM 3TaXke PacMoNOXEHbI TOProBble
1 pa3BreKaTenbHble NOMELLEHNA.

MocKonbKy Henoganeky HaxoauT-
ca wta6 OOH, BbicoTa 1 Macca 3Toro
3aHUA Cbirpany 3HauYMTENIbHYIO
ponb. MNpy NPOeKTUPOBaHNM HEO6-
XOLMMO 6bIN0 HaNTN paBHOBECKE
MeX Ay OTKPbITbIM MPOCTPaHCTBOM
1 KONMYECTBOM STaXKkel, YTobbl yao-
BNETBOPUTb U MOTPEOHOCTH ropo-
»aH B OTKPbITON CTOAHKE, 1 SKOHO-

Munyeckme Tpe6OBaHl/Iﬂ Bnagenbua,
YTO 6bIIO COBCEM HENETKO.

LILLIUM TOWER, BAPLUABA,
MOJIbLLIA

[opoackas cTpykTypa Bapluasbl

— BeCbMa VHTEPECHbIN cnyyvai.
BonblwmHCcTBO NcTOpryecKux
COOpPYXeHI ObINN pa3pyLLEeHbl BO
Bpema BTopoii MMPOBOI BOMHbI

1 3aHOBO OTCTPOEHbI B MOC/e-
BOEHHOe BpeMms. 3a npeaenamu
NCTOPMYECKOTO LIEHTPA BbIpOCIn
palnioHbl, co3aBLUNE NAPafoKC:
HOBOE KaXXeTcA CTapbiM, a CTapoe
— HOBbIM. PalioHbl, MOCTPOEHHble
nocne 1950-ro, AENCTBUTENIBHO
HY>K[aloTCA B pecTaBpaLum, a UCTo-
puyeckue BbIrnAZAT HETPOHYTbIMU.
B ncTopuryecknx pamoHax *K1U3Hb
KUMWT Ha ynnLax, a B HOBbIX 3a
nocnegHuve 50 net 6bina co3aaHa
CNOXHadA Noj3emMHas cuctema
reLexoaHbIX Y TOProBbIX CETEN.

Lillium Tower pacnonoxeHa
pAAom ¢ [IBOpLIOM KySibTypbl 1
HayKu — 42-3Ta>kHoW baluHen,
noctpoeHHon B 1957 ropy B Heo-
Knaccuyeckom ctune. [lo HegaBHUX
nop 3TO 34aHKe CYUTANIOCh CaMbIM
BbICOKMM B lNonblue 1 AOMUHUPO-
BaJl0 Ha BapLUAaBCKOM FOPU30HTE.
CoBpemMeHHble 3[aHus JOMOJTHUIN
KapTWHY, COOTBETCTBYSA KOloCcanb-
HbIM MacwwTabam, 3agaHHbIM 3TUM
nctopuyeckum Hebockpebom. B
BapluaBe HOBble BbICOTHbIE 3aHUA
B LIeHTpe ropoaa 3anonHsaT n
YCUMNMBAIOT CYLLECTBYIOLWMIA NCTO-
PUYECKNN KOHTEKCT, CO3AaHHbIN
OAHVIM 3KCTPAOPAMHAPHBIM 1 aMbu-
LIO3HbIM NPOEKTOM, 3aBEPLUEHHbBIM
6onee nonyBeka Ha3ag.

Lillium Tower genut KBapTan c
6aluHei otena Marriott n HaxoguTcs
HanpPOTMB LIEHTPasIbHOro BoK3ana.
MpoeKkT macTtepckoi Richard Meier &
Partners Architects 6bin pa3paboTaH,
YTO6bI CO3AaTb aTMOCHEPY BENNKO-
JIenunsA B 3TOM paioHe BapLuasbl,
[106aBVIB HOBYIO X1y10 6aLLHIO
BblCOTOM B 121 3Tax. bawwHa 6bina
CMPOEKTNPOBaHa C yYeToM NoTped-
HOCTel HaceneHuaA: NoABMIachb
3e/1eHas nowaaKa, MarasuHbl 1
neLiexofHble nepexogbl 6binv nepe-
HeCceHbl C MO3eMHOr0 Ha Ha3eMHbIN
ypOoBeHb. YacTblo NpoeKTa cTana
HOBas XeNne3HOAOPOXKHaA CTaHUMA
MUPOBOTO Kiacca Ans noesnos
Knacca 9200 SM vn peBATM3BE3A0U-
HbI OTEJIb — Ba’KHOE U CUMBOMNY-
Hoe MecTo, rae cobuparTcsa Kak
MECTHbIE XWUTENU, Tak U TYPUCTbI.
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XoTA OCHOBHaA Lieb MPOoeKTa — BO3-
Be/IEHV e CaMOro BbICOKOTO 3AaHNA B
EBpone, apyromn, He MeHee Ba>KHO
3afjayeii 6bIno co3aaHne HOBO-

ro GpyHKLMOHaNbHOro 06beKTa B
ropofcKon cpefe — C nelexoaHbl-
MV AOPOXKKaMU 1 cepueii MapKoB.,
KoTopble NpuBeayT XuUTenen panoHa
KaK K LieHTpasibHOMY BOK3aJy, Tak

1 K Maflo3TaxKHbIM >KWU/bIM JOMaM B
6num3nexallmx paioHax.

ROTHSCHILD TOWER, TEJ1b-
ABUB, U3PAUJIb

B otnnume ot BaplaBbl, KOTO-
pan 6bl1a OCHOBaHa B Havane
XIV Beka, Tenb-ABMB — OTHOCHU-
TEeJIbHO MOJIOZOW rOPOA, OH 6biN
noctpoeH B 1904 rogy BAosb
no6epexba CpeanseMHoOro Mops.
McTopryecknin apxuteKTypHbIii
KOHTeKCT Tenb-ABMBa COCTOUT U3
Mano3TakHbIX 3HAHWU B CcTUNe
bauhaus, Bo3BegeHHbIx B 1930-€

East River, Hbto-Vlopk

rofibl ¥ CO3A4aBLUNX NPELEAEeHT Ans
COBpPEMEHHOro An3aiiHa B 6eniom
uBeTe. Tenb-ABUB, M3BECTHbIN Kak
Benbin ropoga, B 2003 rogy nonyumn
CTaTyC MUPOBOTO KY/bTYPHOro
Hacnegwmsa, oxpaHaemoro KOHECKO,
13-3a 60NbLIOro CKOMEHNA 3aa-
HWUIA B MOJEPHUCTCKOM CTUIIE.
BynbBap PoTwmnbga — oxnBneHHas
neluexofHas 30Ha C 3eJIeHbIMU
yyacTKaMu Nno LeHTPY, Mexay
ynvuamu, TEHUCTBIMU annieamMm n
MHOeCTBOM MarasuHoB, pecTo-
paHoB, OPUCOB U XKUJIbIX LOMOB
- NPOXOAUT Yyepes LeHTp benoro
ropopa. YnuuHble Kade 1 skcnpecc-
NaBUIbOHbI, UTPOBbIE NJIOLAAKN
1 NIAaBOYKM B MapKax HUKorga He
nycTyioT. JIlo6o MPOeKT ANs faH-
HOFO KOHTEKCTa JOJIKEH YUUTbIBATb
0COBEHHOCTY FOPOACKON XKU3HU,
KOTOpas ObeT K/YOM B TeHU Jepe-
BbEB M MPUrNYLIEHHOM CBeTe.
MpoekT macTepckon Richard
Meier & Partners Architects gns
Tenb-ABMBa — 3TO NPOCTOE, UKOHU-
yeckoe 39-3TaXHoe MHOTOdYHK-
LMOHaNbHOE 34aHue, BK/oyalolee
Xunble, TOprosble 1 opuUCHbIE
nnowanm, KoTopoe pacrnosoxe-
HO Ha yrny 6ynbBapa PoTwunbga
1 AnneH6U-CcTpUT — OAVH 13
CaMbIX 3HAMEHUTbIX ajPeCOB B
Tenb-ABuBe. OCHOBHbIe GpaKTOPBbI,
YUMTbIBABLUMECA MPU NPOEKTU-
poBaHMKM GallHK, — 3TO KAYeCcTBO
CBeTa B MfaHe, BUA Ha Mope n
COOTHOLLEHWE C CYLeCTBYOLeN
CTPYKTypoW bynbBapa PoTwunbpaa.

MpoeKTMPOBLYNKI HaMEPEHbI BMU-
caTb HOBOE 3HaKOBOE COOPYXKeHMne
B cepaue Tenb-ABKBa, Aenas akLeHT
Ha 6nmM3nexallmx COopyeHunax
Benoro ropoga B ctune bauhaus, a
TaK>Ke NPeasioXnTb COBPEMEHHOE
BblpaXX€HUe 1 BOMJIOLWEHNE NCKOH-
HbIX XapPaKTEPUCTMK ITUX NCTOPU-
YecKUXx LWeAeBpoB.

ApxuTeKkTypa 6aluHu npocTa u
rpaLmosHa, B HE NCMOMb30BaHbI
nerkue n Npo3payHble maTepuanbl.
BHelwHW 3KpaH nrpaeT ponb TeHe-
BOrO COOPY>KEHUA, 3aLuLLasn BHY-
TPeHHee NPOCTPaHCTBO OT CUJIbHbIX
NPAMBbIX Nyyeii 61IMKHEBOCTOUYHOTO
COMNHUA 1 B TO Xe BpemA obecneyu-
Bas NosHbin 0630p CpearzeMHoro
MOPA U FOPOACKNX Nen3axken
Tenb-ABuBa. OcHOBaHMe GaLHW,
OTKPbITOE U MPO3PayYHOE, BMECTUT
roctenpurMHoe ¢orie 1 Toproeble
nomeuyeHuns. OTKpbITaa naowanb
nepep 6aliHeii 6yaeT MakcUMasbHO
nNpubNvKeHa K Jopore — fepeBbs,
nocaeHHble No Kpaio bynbBapa
PoTwnnbpaa, otaenAar obuiecTseH-
HOe MeCTO OT MPoe3xel YacTu.
Jlerkue v Bo3pyLiHble CTEKNAHHbIE
HaBecbl BAosb dpacafja LlOKONIbHOro
3Ta)<a 1 6onbluve npoembl B paca-
[le BTOPOro 3Taxka, FAe pacnosno-
»KaTca baccenH 1 cna, ewe 6onblie
OXMBAT 3TOT paloH Tenb-ABMBa.
OnHammnyHasa KoM6UHaLMA HOBOMN
6aLuHy 11 OGHOBNIEHHOW BHYTPEH-
Hel ranepeu 6yget cnocobcTBoBaTh
pa3suTuio Tenb-ABrBa B AyXxe eBpo-
nenckux ctonuy. M

anpenb/man Bblcﬂ]mg 67




|acnekTbl

[1pO3paYHbIN
cumBOJ1 JIOHOOHaA

PaboTa 3HameHUTOro PeHuo MNbAHO ana JIoHAOHa — APKKIA SKCnepu-

MEHT B »KaHpe BbICOTHOTO CTPOUTENLCTBA B CTOPUYECKOM rOpofe.

Ero npoekT The Shard - oguH 13 Hanbonee cMenbix BapraHTOB BMe-

LaTeNbCTBa B UCTOPUYECKM CIIOXKMBLLYHOCA Cpegy. PEHLIO MbSHO

Matepuanbl npegoctaBneHbl Renzo Piano Building Workshop, Sellar Properties,
BARON PHILLIPS, (Baron Philiips Assosiates), MATTHEW NEYLAN (London Communications)
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KOHLUENUua

BawHa Shard (306 m) 6yaeT 3HauMTeNbHO MpPeBbI-
WaTb TPaAMLNOHHbIE BbICOTHbIE OPUEHTUPbI LiEPK-
Bel 1 KOMOKOMeH Gnuxaiero okpyxeHud. [axe
«Orypeu» — 30 St Mary Axe HopmaHa ®ocTepa u gpy-
rme 3HameHuTble GalHU YCTYNAT HOBOMY TBOPEHUIO
PeHuo MMbaHo. BennuectBeHHbI cobop CB. lMaBna,
PacnoNioXeHHbIN NPaKTUYeCKN HaNnpoTUB, Ha ApYyromn
cTopoHe Tem3bl, TOXKe B HEKOTOPOM pOfie OKaXXeTcs B
NOJAYMHEHHOM MOJIOKEHUW MO OTHOLLEHMNIO K HOBOMY
He6ockpeby. Tonbko peuka otaenser HawHio Shard
n ot keBapTana CuWTU — OAHOrO W3 IMNaBHbIX MUPO-
BbIX QMHAHCOBbIX LieHTpoB. Hebockpeb Haxogutcs
B HerocpefcTBeHHOW 6M30CTU OT UCTOPUYECKOrO
ueHTpa ctonuubl CoeguHeHHoro KoponescTsa, 1 fo
BCEX FNaBHbIX AOCTOMpUMeYaTesibHOCTen ropoga ot
Hero nNpakTnyeckn pykowm nogatb. BectmuHcTepckmi
ABopel ¥ 3paHue bputaHcKoro naprnameHTa € ero
bur-beHom pacnonokeHbl Bcero B 3,2 KM K 3anagy ot
Shard. JToHgoHcKuiA Tayap ToXKe pAJOM, HO UyTb BOC-
TOUHee — 3a PeyKoln, Ha MPOTMBOMONOXKHOM Gepery,
NPYMePHO Ha TakoM e PacCTOAHWW, TOMbKO 3anag-
Hee, n cobop CB. MNaBna.

O3HayvaeT N 3To, YTO JIOHLOHLbI BO IN1aBe C M3POM,
AKTVBHO MOAAEPKMBAIOLWMUM HOBBIN MPOEKT, CoOBep-
waioT 6onbluyo ownbKy, paspylias McTopuyeckoe
N KynbTypHOe Hacnegue csoen ctonuubl? MHorue
NpU3HaloT, YTo He6OCKPeH — OAMH U3 CaMbIX YAAUHbIX
COBPEMEHHbIX MPOEKTOB W MpPU3BaH CTaTb HOBbIM
cumBonom JloHgoHa. Puyapa Pogxepc HasbiBan 3Ty
paboTy cBOero Konnery ogHou 13 Benmyanumnx ygad
COBPEMEHHOrO BbICOTHOrO CTPOUTENbCTBA B UCTO-
pryeckon cpepe. MacTepcTBO MOCTaHOBKM HOBOFO
o6beKTa BbI3bIBAET Y HEro BOCXKLIEHWE: 3AeChb U afek-
BaTHbI BU3yasibHbI/i OTBET OKPY>KEHUIO, M OTCYTCTBUE
NOXXHOW CKPOMHOCTU B pOPMUPOBAHMM APKOTo 06pa-
3a Hebockpeba, BUPTYO3HOCTb M NErkocTb 3aBeplue-
HUA KOHCTPYKLUN.

ApPXUTEKTYPHBIN 3ambicen nonyuun 6e3ycnoBHoe
ofobpeHme 1 Mo UToram LWMPOKOFo 06LECTBEHHOTO
obcyxaeHuna. He obownocb, KoHeuYHO, 6e3 NpoTnBO-
LeNncTBuA, rmaBHbIM 06Pa3oM CO CTOPOHbI OpraHu3a-
unn — «AHrmncKoro Hacneguax» (English Heritage) n
YnpasneHua kKoponesckumu napkamu (Royal Parks
Agency). OnHaKo Kak 6bl OHU HY NPOTUBWANCD, PeLLa-
oWy poNb Cbirpana BcemepHaa Nopaepka 3ToW
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Heb6ockpeb HaxoanTcs

B HEMoCpefCTBEHHOM
611130CTN OT MCTOPUYECKOTO
LeHTpa

PacnonoxeHue Hanbonee
BaXKHbIX UCTOPUUECKUNX
06BEKTOB

WHMLMATMBbI CO CTOPOHbI OPraHOB CaMoynpaBfieHnA
Caytyopka (Borough of Southwark Council), noga-
BnAioLero 60nbWNHCTBA FOPOXKaH, NPOXMBaOLWUX B
HernocpefCcTBeHHOW 6AM30CTM OT MecTa CTpouTenb-
CTBa, a TakXe NUYHO M3pa JIOHAOHA 1 Pa3NMYHbIX
YMOJIHOMOYEHHbIX BEJOMCTB U YUPEXKAEHUIA.
Komnnekc, B KoTopblil BXoguT Hebockpeb Shard,
BMJIOTHYIO NPUNEraeT K »>kene3HOA0POXXHOMY BOK3any
London Bridge Station B paioHe CayTyopK Ha I0)KHOM
6epery Tem3bl. iIMeHHO 651M30CTb TPAHCMOPTHOW pas-
BA3KM W onpepenseT cTpaternyeckoe nosoxeHue
BbICOTHOro Komnnekca. ExxegHeBHO okono 400 TbiC.
MaccaXxvpoB, NPOXKUBAKOLWKMX B NPUropoaax, AenaT
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3[ecb NepecagKy € 3NeKTPUUYKM Ha METPO UK aBTo-
6ychbl, UuTO6bI fOOPaTLCA O MecTa paboTbl.

B ncxopHoMm 3apgaHuy Ha NPOEKTMpPOBaHMeE CTaBu-
nacb Uenb Bo3BecTu B JIOHAOHe 3[aHue, Y KOToporo
cxoannocb 6bl MHOXecTBO fopor. Co3gatb He npo-
CTO elle OAMH apXUTEKTYPHbIA CMMBON CTOMWLbI, a
COOpY>KeHUe, KOTOPOe IOHAOHLbI BOCAPUHMMAaNN 6bl
KaK HeoTbemnemMyio 4acTb ropofCKON cpefbl, MECTO,
Kyda MOXHO flerko Ao6paTbca U XOpPOLIO NPOBeCTn
BpemA. imeHHo nosTomy Shard 3agymaH Kak MHoro-
LienieBO KOMMNEKC, OTKPbITHIN ANA BCEX XKenaloLux,
a He TONbKO ANA BRafenbleB U apeHJaTopoB nome-
weHnn. He MeHbLLee 3HaueHVe NpuAaBanoch U Tomy,
yTobbl 3JaHMe CTano y3HaBaeMbiM BO BCEM MUpe,
nopgo6bHo diideneson 6awHe, Empire State Building
n CrvaHencKkoMy orfepHoMy TeaTpy, Y FapMOHUYHO
BNUCANOChb B CJIOXMUBLUUACA CUy3T ropoga. Ytobbl
pewuntb 31 3agauun, PeHuo MbAHO co3pan 3paHue,
KOTOpOe CNOBHO MapuT Haf NINHNEN FOPU30HTa, Befb
6narofapsA MPO3PayHOCTU OCTEKSIEHUS CONTHEYHBIiA
cBeT 6yeT NPOHU3bIBaTb ero 6yKBasbHO HACKBO3b.

[naBHOM [BMXyLled cunol, cnocobcTBOBaBLUEN
BOMJIOLWEHNIO MpOeKTa, CTafna Maea BO3POXKAEHWA
TepputTopum, 4O KOTOPOW y BnacTen JIoHAOHa Bce He
goxoaunu pyku. Mostomy KoHuenuua npepctaBnder
coboil mpumep KpynHomaclTabHOro rpafocTpou-
TENbHOTO MAaHWPOBaHKA, NOJOOGHOro KoTopomy
JloHpoH He 3Han ¢ BpemeH Kpuctodepa PeHa, aBTopa
cobopa CB. MNaBna, Mo cyTn, BOCCO3AaBLUErO FOPOA
nocne Benunkoro noxapa 1666 roga. KpynHble nacca-
XKMPCKME NOTOKMN COMbIOTCA B €AUHOE 06LLecTBEHHOE
NPOCTPaHCTBO, OTBevalollee BbICOYANLLIMM MeEXAY-
HapOoAHbIM CTaHAAPTaM, YTO, HECOMHEHHO, NMpuHeceT
KOMMEeKCy BCeMMpHoe NpusHaHue. Shard — 310 obpa-

3el TOro, KaK 13Bnieyb 13 MruHUMyma nowagm (0,4 ra
rOpOACKOIA 3eMIM) HaNGONbLUYIO MOJb3Y.

3HaunT, Oeno He B TOM, YTO HeNlb3s BO3BOAWTH
HebocKpebbl B MICTOPUYECKON YacTN FOPOAa, a B TOM,
YTO MPOEKTUPOBATb W CTPOWUTb HaAo AEWCTBUTENb-
HO APKUE COOPYXEHUA BbICOKOrO KayecTBa, Torga
NpoTMBOpPEYMs C UCToprein ByayT KOMMNEHCMPOBaHbI
HOBbIMW JOCTOVMHCTBAMW BbICOTHOrO 3aaHusA. Kpome
TOro, B MOAOGHOW CMTyaumm Kakaoe TeXHUYeckoe U
WHXEHEpPHOe pelleHre AOMKHO 6biTb 06YCI0BNEHO
He TOJSIbKO YaCTHbIMW MHTepecaMun BRafenbLes, HO U
NpoayMaHHOCTbIO BCEN CUCTEMbl B3aMMOAEWNCTBUA
HebocKkpeba C OKpY>KeHMEM Ha CaMblX Pa3HbIX YPOB-
HAX: CBA3W C O6LeCTBEHHbIM TPAHCMOPTOM, MNOAb-
e3fbl, 06CNyXKMBaHWe 34aHUA 1 T.4. TaKne MOMEHTbI,
KaK He3aMeTHbI 1 yAo6HbI BbIBO3 Mycopa Wn Noj-
BO3 MPOAYKTOB WM MOIOWMX CPEACTB, MOTYT MoKa-
3aTbCA HECYLECTBEHHBIMY, HO X HEMPOAYMaHHOCTb
MOXET MOBJieYb Cepbe3Hble Npobnembl — MPOOKM
nepes Bbe3gamy Ha TEPPUTOPUIO BOKPYr 3AaHMA.
Kpome Toro, BaxHo obecneuntb yfo6CTBO OpraHu-
3aUMM NPOCTPAHCTBEHHBIX CBA3EM C OKPYXKalowymu
KBapTasamMm — 1 Afa NeLexoAos, U Afa aBTOTpaH-
cnopTa U T.4. A Befib UMEHHO 06was 3¢pPpeKTNBHOCTb

ApxumeKmypH®bIU 3ambicen
nony4un 6e3ycnoeHoe
o00o6peHue u no umozam
wupokKoz20 obujecmeeHHo020
ob¢cyx0eHus

HOBbIX 34aHNIA OKa3blBaeTCA pelatoLen npu Boibope
MHBECTOpaMu 1 AeBesionepamm TOro Ui MHOro npo-
ekTa. Mopnepxky mapa JloHgoHa Shard nonyunn B
nepByto ouepefib Kak pa3 3a 0cobyio 3aBEpPLUIEHHOCTb
N JIOTMYHOCTb MPOCTPAHCTBEHHBIX M TPAHCMOPTHbIX
CBA3El C TOPOAOM, 1 TOJIbKO MNOTOM — COGCTBEHHO 3a
ob6pasHoe pelueHue.

CTPOUKA

CrpounTenbHble paboTbl yxe BepyTca. Ho npexpe
yem UX HayaTb, MPULLIOCb CHECTU 26-3TaxkHoe (100 m)
3paHune Southwark Towers, B nnaHe npepacTaBnaBsllee
co6oI TPeXy4YeBOI CONHLEBOPOT, 1976 rofa NoCcTpo-
Kn. HecmoTpA Ha To uTo cTapasA 6alHA Bbirnagena
[LOBOJIbHO COBPEMEHHO, a Y6paHCTBO MHTEPbEpPOB
OTNINYANOCh POCKOLbIO, €e MPULNOCh JEMOHTUPO-
BaTb M3-3a TOrO, YTO TPAHCNOPTHAaA cUCTeMa 3[aHNA
He cnpasaAnach C NacCaKMPONOTOKOM.

[lna Toro yTo6bI CTPOIKa pa3BepHynacb B MOSHOM
06beme, 6bIIM YCTPOEHbI HOBbIE MOABE3AHbIE MYTH,
Morpy304yHo-pasrpy3oyHas niowagka u astobycHas
CcTaHuuA. Kpome TOro, nepennaHMpoBKe Noagsepriach
XeniesHoLopOXKHanA pa3BA3ka Bok3ana London Bridge
Station, a TakXe Obin OTOABWHYT OT rpaHuL, CTpomn-
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nnowagkn Hasec Hag nyTamu. Mpyn 3TOM BOK3an He
npekpaLan paboTy HU Ha MUHYTY.

Mepepn Hauanom cBalHbIx PaboT 6bIn cpesaH NATU-
MEeTPOBbIN BEPXHWNIA C/ION FPYHTa NO BCeW NNoLagKe,
BblBe3€Hbl OOMOMKU CHECEHHbIX CTpoeHuid. Kpome
TOro, NPOBeNM AeMOHTaX CTapoii nog3emHoln nHbdpa-
CTPYKTYpPbl 1 YKpenneHne NCTOPUYECKN LIeHHbIX CBOJ-
yaTblX KOHCTPYKUUI Bok3ana London Bridge Station.

CgaliHble paboTbl 6611V 3aBepLLEHbI B OKTAOpe 2009
ropga, Nocne yero BbIMOSIHEHO NepeKpbiTUe HyneBoro
YPOBHSA, MONOXKMBLLEE Ha4yano nepBoMy 3Tany 3emna-
HbIX paboT, BeAYLMXCA NO NPUHLUMUMY «CBEPXY BHU3».
Moka wnu 3emnaHble paboTbl, Ha CTpOMMNNOWaAKe
NOCTOAHHO HaXOAWINCb apxeonorun. Kak TONbKo ry-
6UHa LeHTpanbHOWM TpaHLWen KOoTnoBaHa AoCTUrna
8 M, 6blS10 3a510KEHO NepeKpbITE BTOPOro NoA3eMHO-
ro aTaxa, ctaBlee nnatdopmor ana GpopmmpoBaHua
LeHTpanbHOro agpa.

3anuBka 6eTOHHOro sapa 6allHW, HavaswaAcA B
AaHBape 2010 roga, nponssogunacb B Temne B cpef-
HeMm 2 M B AieHb. TaknM 06pa3om, ypoBHa 21-ro 3Taxa
JocTurnn B mapTte. Tem BpemeHeMm 6bin ycTpoeH 1-i1
NoA3eMHbIN 3Ta)K, a NoJ OCHOBaHMEM 2-rO HauvaTbl
3emisiHble paboTbl Ha TPETbEM MOA3EMHOM YPOBHE.
K 3ToMy MOMEHTY co cTponnnowanki 6bifo BbiBe-
3eHO Npunban3nTenbHO 60 ThiC. KYOOMETPOB FpyHTa.
OfHOBPEMEHHO BHELHWE CTajlbHble KOHCTPYKUUU C
XKene3obeTOHHbIMU NEPEKPLITUAMU NOAHANNCL A0
9-ro 3Taxa.

Cenyac 3Tan cTpouTenbCTBa NO METOAY «CBEpXY
BHU3» 6N30K K 3aBepLueHnto. COBCeM HeflaBHO 3aKOH-
UMM MOHONMTHbIE PabOTbI Ha NepeKpbITUK 3-ro Nog-
3eMHOro 3Taxka: BCero 3a 34 yaca B nepeKkpbiTre 6bi10
3anuTo 5700 KybomeTpoB 6eToHa.

B 6nuxaiiwee BpemsA HeOOGXOAUMO BbIMOJIHUTD
VNHXXEHEPHble CUCTEMbI N 3NEKTPUYECKYIO Pa3BOAKY
noABasibHbIX 3Ta)eln, B TOM YMC/le CTOAKW, a TaKxe
MOHTa)X NMdTOBOro xo3sAnCTBa. 3atem OypeT npo-
BeleH MOHTa)xK KOMMO3MTHOrO CTaNbHOroO Kapkaca Ao
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40-ro 3Taxa ¥ yCTaHOBNEHbl CTEKNAHHble dacafHble
KOHCTPYyKLUUW.

Hap 40-m ypoBHem 6yayT pacrnonaratbca eule 32
3TaXka KOHCTPYKLMI U3 HaNPAXEeHHO-apMUPOBaHHOMO
6eToHa C MOCNEeAyOWUM HanpsXeHWeM apmatypsbl,
a Takxe 15 ypoBHen M3 CTann W CTeKna, yBeH4YaH-
Hble wnunem. Bcnen 3a 06nMLOBKON MO BCel BbiCOTe
6allHN YCTAHOBAT CaHTEXHUUYecKoe obopypoBaHue,
MallVHHblE OTAEeNeHWA, a TakXe OCHACTAT KapKac
3haHnA apyrumm HeobxoauMmbiMu snemeHTamu. Ha
BCEM MPOTAXEHUN CTPOUTENbCTBA OOBEKT 06CHY-
JKMNBaeT »Kene3HOAOPOXKHAA BETKa, C MOMOLLbIO KOTO-
pon Tak)e NpOM3BOAWUTCA 3aMeHa HaBeca BOK3ana
London Bridge Station u MoHTax obuiero ¢ 6awHemn
Shard BecTn6tons.

Bo3BefeHne Nogo6HOro COOpPyKeHNA HEBO3MOXHO
6e3 NpMMeHEHUs COBPeMEeHHbIX MeToaoB. Tak, 6bi1o
MCMNOJIb30BaHO YCKOPEHHOEe XMMU4Yeckoe paspylue-

Mo3TaxHbIN nnaH

HWe CBAHOro PoCTBEPKa cTaporo 3aaHus Southwark
Towers nnowagbto 20x20 M 1 rny6uHon 3 M. Tomy
npegLwecTBOBaNN HenpocTble MeperoBopbl C opra-
Hamy BHYTPEHHWX [esi, NMOXapHOW OxpaHbl 1 3apa-
BOOXPaHeHVs, B KOTOPbIX TakXe MPUHANN yyacTue
npeacTaBmTeNn o6LeCcTBEHHOCTU.

Ypanocb CokpaTuTb OO MUHMMYMa U «LWYyMOBOE
obopmneHre», HeM3IMEHHO COMYTCTBYylOLLEe CTPOU-
TenbHbIM paboTtam. lMpepnonaranocb, YTo WYM Ha
cToNb MacwTabHoM o6beKTe byaeT NpoaomKaTbCa He
MeHee Tpex mecAules no 10 yacos B AieHb. B pe3ynbTa-
Te 3TOT Nepuog yAanocb COKPaTUTb [0 NATU Hefenb, B
TeUeHMe KOTOPbIX eXXeAHEBHO MPOV3BOAUSIOCH BCEro
NNWb MO TPWU OTAENbHbIX MHTEHCMBHbBIX «LIYMOBbIX
BblOpoca».

Bnepsble 6bina ucnonb3oBaHa aBTOMaTU3MPOBaH-
HanA ycTaHOBKa, obecneyrBaoLLlan BbICOKY TOUHOCTb
npy MOrpyeHWN KOJIOHHbI B Teno cBawu. bnaropapsa
3TOMY CTasio BO3MOXHbIM MPUMEHUTb METOA BefleHNA
CTpOMTENbHBIX PaboT «CBEpXY BHW3» NpU Jonycke
Bcero 10 mm ana 20-MeTPOBbIX KONOHH.

KombrHVpoBaHHblE MeToAbl BeAEHUA CTPOUTESb-
HbIX paboT «CBEpPXY BHM3 / CHX3Y BBEPX» PE3KO COKpa-
TUAN KONNYECTBO AOMOSMHUTENbHBIX CBA3EN N TOYeEK
KpenneHusa, Hem3BbexHbIX MNPy NPUMEHEHUN Knaccu-
YyecKol MPaKTUKN «CBepXy BHU3». Ewle ogHMm pgocTo-
MHCTBOM MpoLecca Bo3BefeHns obbekTa cTana BO3-
MOXHOCTb BECTM OTKPbITYIO BbIEMKY FPYHTa, a TakxKe
HavyaTb GOopMUpPOBaHNE GETOHHOIO AAPa PaHblUE, YeM
npyv Knaccyeckom MeTofe CTPOUTENbCTBa «CHU3Y
BBEPX».

BnepBble Ha BpuTaHCKUX ocTpoBax Obina 3agen-
cTBOBaHa nu¢ToBas TexHonorma Kone Jump, koTopas
flenaet BO3MOXHbIM MOABbEM MaTepuanos 1 obopy-
[OBaHUA elle [0 3aBepLIeHWA MOHTa)ka WaxT. 7O
[ano 3HaunTeNibHble MPerMyLLecTBa B MaTepuasnbHO-
TEXHMYEeCKOM obecneyeHnn, yuntbiBas HebGONbLUOW
pa3mep CTponnnowagkm n HeobXxogMMoCTb B Bep-
TWKaNbHOM TpaHCMoOpTe, CMOCOGHOM obecneunTb
BbICOKYIO MPOV3BOANTENBbHOCTb. [pn faHHOM MeToAe
BeAeHVA paboT ygaeTcAa ob6xoautbes Bcero 45 mecTa-
MU ONA CTOAHKN CTPOUTENbHOW TEXHUKN.

HaKnoHHbIN BepTUKanbHbI NOAbEMHUK ANA YyCTa-
HOBKM 065MUOBKM dacajia CKOHCTPYMPOBaH Creuu-
anbHoO AnA npoekta Shard, utobbl NCKNIOUYNTD 3aBU-
CMMOCTb MPOU3BOACTBa PAaboT OT HalleHHbIX KpaHOB
N [OCTaBNATb CTEKJIAHHbIE 3NIEMEHTbI U Apyrue mate-
pvianbl HeNOCPEeACTBEHHO Ha 3Taxu. [1na cokpalyeHna
NOTPEOGHOCTU B KOHAVMLMUOHVMPOBAHUUN MPUMEHSETCA
WHTeNNeKTyanbHasa CMCTeMa 3aTeHeHUA.

Byayun HeoTbemnemon 4acTblo KpPYMHOro TpaHC-
NMopTHOro Yy3na, 6GawHa B Haubonbliein cTeneHu
MCnonb3yeT BHYTPEHHee NPOCTPAHCTBO MO NPUHLMUMY
«BEPTUKaNbHOro ropoaan.

M ewe opgHa BakHaA petanb: 3a 500 TbiC. yacos
CTpouTeNbHbIX PaboT (C Hauyana AemMoHTa)xa NpexHen
3aCTPONKM M BMIOTb O anpens HbIHeWHero roga)
NPUMEHEHNEe BCEX 3TUX HOBLLECTB He MPUBENO HU K
OfHOMY HeCcuYaCTHOMY CJjlyyalo, nognexawemy peru-
CTpauun. B
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|[nHPopMauMOHHBIE TEXHONOTUN

UHpopmannoHHas

moaenb 3aaHus (BIM)

"pOEKTMpOBaHMe CTPOUTENIbHDIX KOHCTPYKI.II/II7| MHOT03TaMHbIX 3JaHUI

YenoBeyecTBO NOCTOAHHO CTPEMUTCA MOCTUIHYTb MaKCUMYM CBOMX BO3MOXHOCTEN. B cTponTenbcTee
3TO BbIPAXKAETCA, HaNPUMeEp, B BO3BEAEHWM BbICOTHbIX 3AaHNN. 30eCb K y»e 0603HauUeHHOMY CTPEeMSIEHNIO
Npr1baBNATCA NPAKTUYHOCTb U GYHKLNOHANIBHOCTb, SKOHOMUYHOCTb 1 KOMQOPT.

Tekct MAKCUM BY3WHOB, nHxeHep-koHcTpykTop no CAMP
B cTpoutenbctae 3A0 «CopTUHXMHMPUHT MeHemKMmeHT»

Puc. 1. MpoekT
3[]aHNA: apXUTEKTypa

— KOHCTPYKUMWN — pacyeThbl
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(BM3yanusauua
B Revit Structure)

MPOBJIEMbI N 3AAAYN

MpoeKTUpoBaHMe BbICOTHBIX 30aHNI — 3TO CIOXKHBbIN
N OTBETCTBEHHbIA MPOLECC, N Ha KaXAoM o6bekTe
peLaloTca HoBble NPO6GIeMbl 1 3agauqu.

O603Ha4YVIM OCHOBHbBIE 13 HUX.

Mpexpae Bcero a1o Gosblume CTPoUTENbHbIE 0GBEMDI.
Kak cnepctauie — 60nbluoii 06bem 3agay Ha BCex STanax
NPOEKTUPOBaHUA: Pa3pPaboOTKa KOHCTPYKTUBHOM CXEMbl
1 ee aHanu3, NpoBefeHNe PacUeToB U OLEHKN pesysb-
TaTOB, KOHCTPYVPOBaHMNE 3/IEMEHTOB MO AaHHLIM pPac-
yeToB, pa3paboTKa NPOEKTHOM AOKYMeHTaLUN.

Ocob6eHHO BaXKHa MPopPaboTKa HeCKONMbKUX Bapwi-
aHTOB MpoeKTa. Heobxogumo Takxe TwaTenbHbIM
06pa3oM yunTbiBaTb NPOEKTUPOBAHNE BCEX CMEXHbIX
pa3genoB. TexHONMOrMA «Mo MecTy» KpaliHe HeakTy-
asfibHa B MHOMOSTa’XHOM CTPOUTENbCTBE U MPUBOAUT K
6OMbLUVM JOMOMHUTENbHBIM 3aTpaTam. [JonyCcTum, 4to
napa TEXHOMOMMUYECKNX OTBEPCTUI OKa3annicb HeKop-
PEeKTHO pacnonoxeHbl. Kaszanock 6bl, 3T0 Nerko ucnpa-
BUTb MO MECTY... Ha OOHOM 3Taxe... A eC/in dTaxen

Bblcn].!!h'/ﬁ anpenb/man

10, 20, 30...? VI CKOMbKO TaKWX KOMIM3UA BO3HUKaeT
— U3BECTHO NtoboMy MHXKeHepy-cTpouTenio! K aTomy
CTOUT [JO6ABUTb MACCy U3MEHEHWIA, peann3alms KoTo-
PbIX 3a4acTylo 3aHMaeT 6onblue BPeMeHW U CUJT, YeM
BbINOMHEHME HAaYaSIbHOrO NPOEKTHOrO peLleHuns.

EcTecTBEHHO, BCe 3TN NPO6GIEMbI TOXKATCA Ha Mieyn
VHXeHepa. M 3gecb Ha nomoLLb emy NPUXOAAT CUcCTe-
Mbl @aBTOMaTM3UPOBaHHOro npoekTupoBaHua (CAIMP).
N yem cnoxHee 3afaun, TeM Bbile TpeboBaHMA K
CATIP. OHa CTaHOBUTCA He MPOCTO UHCTPYMEHTOM, a
NMOMOLLHWNKOM, YYnTenem 1 fake, B HeKOTOPOM CMbIC-
ne, gpyrom. Takoro gpyra y»e yaanocb Ucnbitatb Ha
gene. im ctana uHtennekTyanbHaa cuctema nHobop-
MaLVOHHOWN mofenu 3paHus (BIM), obecneunBaemas
cnegyloWUMN MPOrpaMMHbIMU MPOAYKTaMK KOMMa-
Hum Autodesk:

- Autodesk Revit - eguHas cpefia npoekTNpPOBaHKA
BCEX COCTaBAAMWMX 3[4aHMA. ITO UHTENNeKTyasnb-
Haa CATIP, peanusyiowasa TexHonoruio BIM, koTopas
No3BONAET OCYWEeCTBAATb MPOEKTUPOBaHMe pasfe-
JIOB — apXUTEKTYPHOrO, KOHCTPYKTOPCKOTO U UHXe-
HepHbIX KOMMYyHUKaunii. COOTBETCTBEHHO, 3TO MpPO-
AyKTbl Revit Architecture, Revit Structure n Revit MEP;

- Robot Structural Analysis — pacueTHO-NPOEKTHbIN
KOMMJIEKC ONA aHanmM3a 1 MpPOoeKTUPOBaHWUA CTPOU-
TeNbHbIX KOHCTPYKUMN. NpegocTaBnaa cneynanncty
LWNPOKMEe GYHKLIMOHASIbHBIE U PaCYETHbIE BO3MOXHO-
CTW, OH BKJIIOYAET B cebs Moaynu pacyeTta no Hopmam
N KOHCTPYMPOBAHUIO CTPOMWTENbHbIX 3/1EMEHTOB, a
TaKkXe umeeT cepTndmKaT cooTBeTcTBuMA [0ccTaHAapTa
Poccun.

OBBbEKT NPOEKTUPOBAHUA

MpoekTt npegoctasneH komnaHuen OO0 «CnyTHUK».
OcCHOBHOe HanpaBfieHne [eATeNbHOCTM KOMMaHun
— 3TO MPOEKTUPOBaHUE KOHCTPYKUUA OGUCHBIX 1
XKWUIbIX 30aHNIA, X aHanu3 1 pacyeTbl. OOGbeKT NPoekK-
TUpoBaHuA — 20-3TaXKHOoe 3JaHuKe AenoBOoro LeHTpa.

34aHMe COCTOUT U3 MOA3EMHON U Hapg3em-
HOM uvacTel. Hecyuwume KOHCTPYyKUUM — >Kenes3o-
GETOHHbIN KapKac C AAPOM eCTKOCTU U BepTu-
KanbHbiMK cBs3aMu. OcHoBaHve - ¢yHAaAMeHTHas
nnuta. fopn3oHTanbHOe pAaBneHwe rpyHTa npu-
HUMAIOT Ha ceb6a MOHONUTHbIE MOAMOPHbIE CTEHbI.
BepTuKanbHbI KapKac npepctaBfiieH KOMOHHaMW

Pa3NNYHbIX CEYEHUN KPYrnoro u NpsMOYrosbHOro
Tuna. foprn3oHTaNbHbLIN Kapkac — 6anoyHas cuctema,
Ha KOTOPYK OMNUPAIOTCA Xesle306eTOHHble MAUTHI
nepeKkpbITUA. Mo BCen BbiCOTE 34aHNA PACMONOXKeHbl
packocbl 1 Anadpparmbl XKecTKOCTW. BHyTpu agpa
MKeCTKOCTM pasMeLleHbl WaxTbl AfA KOMMYHMKaLMNA
N NIeCTHUYHbIE KNETKMU.

YCNOBUA CTPOUTENIbCTBA
N 3KCNNYATALUN

B palioHe pacnonoxeHua ob6beKkTa HeobXxoaAnmo
6bINIO yunTbIBaTh CEiCMUYECKMe BO3[eNCTBUA Npu
3KCMnyaTaumm 1 BO3BeAeHWM 30aHNA.

HoBaa TtexHonorms wuHdopmMauMoHHON Moge-
NV NPOEKTUPOBAHUS 3A4aHMA Oblna BblbpaHa U3-3a
60nbLWKX 06bEMOB PYTUHHON PaboThl, a TaKxe AnA
nosbiweHNA 3OGEKTUBHOCTU U CHUXKEHUA BIMAHUS
Ha mpouecc yenoBeyeckoro ¢daktopa. PeweHna ot
KomnaHuy Autodesk cTanum HOBbIM MHCTPYMEHTOM
B PYKax NPOEKTMPOBLINKOB, OTOABMHYB Ha BTOPOW
nnaH pacnpocTPaHeHHyI0 paHee Cxemy pasfenbHo-
ro NPOEKTUPOBaHUA, NPU KOTOPOW YepTeXU HUKaK
He CBA3aHbl C pacyeTHON MOoAesbio, @ pa3Hble YacTu
npoekTta — Mmexay coboll. BbiHyXeHHOe 1Ccnosnb30o-
BaHVe OOXOAHbIX MyTeli oOMeHa AaHHbIMU MeXxAy
WHXKEeHepamu CUSIbHO 3aTpyAHANo paboTy no ctapomn
CXeme NPOeKTMPOBaHWA, a FOBOPUTb O TOYHOW Npo-
BepKe Ha KOMM3um 1 nepeceyeHmns BoobLue He npu-
XOAUNOoCh.

NOCNEAOBATEJIbHOCTb PABOTbI
HAZ MPOEKTOM MO HOBOW TEXHOJIOTMU

O6beKT NpPoeKTUPOBaHUA MMeJSl BHYLIMTENbHbIE
06bembl, NO3TOMY pa3paboTKe TEXHONOrMU BbIMOJ-
HeHMA npoekTa 6bifo yaeneHo ocoboe BHMMaHMe.
Bce npoekTpoBaHue pelmnnn BecT Ha NPOAYKTax
opHoro paspabotumka (Autodesk). 3To nossonuno
pewnTb He TONbKO NPOEKTHble 3aayun, HO U OpraHu-
3aLMOHHble BOMPOChl. TexHonorna 6blaa NocTpoeHa
cnepyownm obpasom. MNockonbKy onpegensaowmmm
B [aHHbIX ycnoBuaAx 6biim TpeboBaHMA K HeCyLwum
KOHCTPYKUMAM, X MPOEKTUpOBaHMe CTano Mpuo-
PUTETHLIM MO OTHOLWIEHWUIO K OCTasIbHbIM pa3jenam
VNHXKEHEPUN 1N apXUTeKTypbl. K TOMy »Ke 3CKu3 npo-
eKTa KOHCTPYKLMI yxKe Obln B HANMUYMM Y KOMNaHUN.
MosToMy NnepBbIM eSIOM MOCTPOMN NONHYIO MOAENb
HecyLl X KOHCTPYKLUMI B nporpamme Revit Structure.
OpHoBpemeHHO Npu nocTpoeHun 3D-mopenu B Revit
Structure cTpounacb M Mopefb aHanUTMyeckaa —
6yayLlan pacueTHaa cxema.

DNanee B Revit 6b111 co3faHbl pa3nnyHble BapuaHTbl
MOJEeNMn — 3TOT NPOLIECC MOXXHO Ha3BaTb «Pe3NHOBbIM
mopfenmpoBaHuem». bnarogapa [BYCTOPOHHEN CBA3M
¢ Robot Structural Analysis BapraHTbl KOHCTPYKLMK
6b1IM OTNpaBIieHbl Ha pacyeT. [locne oLeHKN pesynb-
TaToOB BbIOpanu oAvH M3 BapMaHTOB, M BCO MoAenb
KOHCTPYKUMNA NPeAoCTaBUNN APYrMM WHXeHepaMm.
OcTanbHble YacTVM MpoOeKTa Aajiblie MOTyT BbIMos-
HATbCA B TOW Xe cpefe Revit — B nporpammax Revit
Architecture n Revit MEP.

MNOCTPOEHUE MOAEJNIN KOHCTPYKLUIA
B REVIT STRUCTURE

B paHHOM npoekTe 6bina MCNonb3oBaHa TeXHO-
Norna COBMECTHOI paboTbl (puc. 2) npu nomoLm
pabounx HabopoB (4acTen). 3gaHue pasgenunn Ha
[Be yacTh - nof3emHylo 1 HagsemHyto (puc. 3, 4).
MNpoeKTMpoBaHNEM Ka)X[OM U3 HUX 3aHUMANCA COOT-
BETCTBYIOLUNIA UHXKEHep — Nosib30BaTeslb NPOrpammbl.
Ob6e YacT 06befMHANUCE B OAHOM daline XpaHunm-
wa. Mimea perynapHylo CUHXpoOHU3auuio C dainom
XPaHWWLLA, KaXAabli UHXeHep nosyyan obHoBIeH-
Hyl0 Mogenb Bcero 3aaHus. Npu 3Tom pa3pabaTbiBae-
MasA APYrMM MHXXeHepPOM YacTb NpoeKTa bbina Hego-
CTyMNHa ANA peaakTUpoBaHuA.

[na paspelleHnsa pedakTMPOBaHUA U JPYrMX 06LUX
KomaHg B Revit Structure cywecTByeT ygobHasa cucrte-
Ma obmeHa 3anpocamy B peasibHOM BpemeHW. DTO
nomoraeT NpoeKTUPOBLYMKaM 6bICTPO KOOPAUHNPO-
BaTb COBMeCTHble aeicTBuA. Main XpaHWnuWa KoH-
TponMpoBan rnaBHbIN UHXeHep. NHCTpymeHTapun
Revit no3sonun cosgatb Bce HeOOXOAMMbIE KOHCTPYK-
TUBHble 3f1eMeHTbl. Bbbinn cosgaHbl yHaaMeHTbl 1

Puc. 2. Mogenb

CTPOUTENbHBIX KOHCTPYKLMIA

Puc. 3, 4. CoBmecTHas
paboTa Hag NpoeKToM
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Puc. 5. MponssonbHbIn
3D-paspes 3gaHua

Puc. 6. AHanuTuyeckom

mogenblo B Revit Structure

76

anpropm HafieneHsbl Bce
HecyLLve 3neMeHTbI

CTeHbl (NOA3eMHble BHeLHWE U BHYTPeHHMWe, Aapa u
anadparmKecTkocTu), BepTUKabHble U TOPU3OHTaNb-
Hble Hecylume KapKacbl, MANTbl NnepekpbiTnii. Kpome
TOro, 6bIIM pasmelleHbl ABEPHbIE NMPOEeMbl Y TEXHO-
Nornyeckme oTBepCTUA, NPeayCcMoTPEHbI IMPTOBbIE U
KOMMYHMKaLNOHHble WaxTbl. BaXKHO OTMeTUTb TO, UTO
B CMJTy UHTENNEKTYaNnbHOCTU CPeAbl KaXAabli SneMeHT
B Revit o6napaet cBoel «nprponoi». Tak, Ansa KaXkaoi
6anku 6bin onpefeneH ee TUN — rnaBHasA, BTopocTe-
neHHas unu 6anka 1-ro, 2-ro ypoBHA... AHaNIOrTMYHO
Ha3Hayanncb HeobxoaMMble NMapamMeTpbl APYruX KOH-
CTPYKTMBHbIX 3/1IEMEHTOB.

370 No3BONAUNO 06EeCNeUnTb CBA3b MeXAy dleMeH-
TaMu BHYTPU KOHCTPYKUMK. B Revit Takxe peannsosaH
MOLLHbIV annapaT napameTpusauun. bnarogapa stum
COCTaBNALIWMM NoOble M3MEHEHUA OLHUX SeMeH-
TOB BbI3bIBalOT MHTeNeKTyanbHOe (CornacHo cTpou-

Bblcn].!!h'/ﬁ anpenb/man

TeNbHbIM YCNoBMAM) noBefAeHue apyrux. Cuctema
Revit nocToAHHO OTCNEXKMBaeT feACTBUA NHXKeHepa U
BblAAeT MHTENNIEKTYaNbHble AManoroBble coobLWeHMs.
3TN CoObBLEHNA CUCTEMBbI 3HAUUTENbHO YMPOLLAT
npouecc NPOeKTUPOBAHWUA, NMOMOralT NPOEKTUPOB-
LMKY KOHTPONIMPOBaTb CBOW JEACTBUA U NPUHMMATb
npasuibHble pelleHna. Taknm 06pa3om, npoLecc cos-
JaHWA MOJENN 3aHAM MO BPEeMEHU BCEro HEeCKOJSIbKO
pabouunx gHen (puc. 5).

PasHoo6pa3me MeToAOB MOCTPOEHUA mMoAenu u
KOHCTpynpoBaHusA B Revit AaeT BO3MOXHOCTb NHXe-
Hepy onpepenaTb Hanbonee s3¢pdeKTNBHbIE CNOCOODI
paboTbl. Tak, ans ynobcTBa paboTbl C MHOTO3TaXHbIM
KapKacoM MPUMEHANCA UHCTPYMeHT «[pynnbl». 3T0
No3BONNIO BMECTO PaboTbl OTAENbHO Haf KaXAbiM
3Ta)KOM COo3JaTb Mofesfib TONbKO OAHOrO, a OCTalb-
Hble, aHaNOrMyHble 3Ta)KM W3MEHANUCb aBTOMAaTU-
YyecKkun.

[nAa pa3paboTky npoekTa NPUHUMANUCL pelleHuns
no pa3HbIM BapnaHTaM KOHCTpyKLUmi. OCHOBHOe pas-
nnune 6bINo B BbICOTE 3Taxkel. MIMEHHO 3TOT napa-
MeTp CTan OAHVMM U3 pellaloWmx Npu pacyete Ha
cericMmyecKme Bo3fencTena. B Kaxkgom 13 BapraHToB
LIar BbICOTbl PaBHbIX 3TaXkel OTAMYanca, U cooTBeT-
CTBEHHO MeHsANacb obLas BbiCOTa 34aHNA.

Co3paHne BApWMaHTOB KOHCTPYKUMMW HarnsgHo
nokasasno, YTo Takoe annapaT napameTpusaumm u
WHTennekTa mogenu. Nocne pa3paboTKM OCHOBHOIA
MoZenu Apyrvie BapuaHTbl ObIMM co3[aHbl 3a CYMTa-
Hble MUHYTbl. VIHXXeHep OaHWM AeNCTBUEM MeHsN
BbICOTY JIMLUb OHOTO YPOBHA — U CPa3y MEHANNCH
BCE CBfi3aHHble C HVM PaBEHCTBOM YPOBHU APYrux
sTaxel. MNpy 3TOM aBTOMaTUYECK BbITATMBANOCh BCe
3[aHNe, BCe KOHCTPYKTUBHbIE 3NIEMEHTbI: U3MEHANCS
KapKac, CTEHbI, MEPEKPBITUSA, AaXKe NECTHULbI Ha BCEX
3TaXkax nepecTpauBanncb ¢ Nog6OPOM BbICOTbI CTY-
neHen. OQHOBPEMEHHO aBTOMaTWYECKN M3MEHSACch
BCA pacyeTHas CXeMa, anpuopu CBA3aHHasA C efUHON
mMogzenblo. /I rmaBHoe — aBTOMATUYECKU MEHSNUCH
BCE UEpPTEXM C NPUBSA3KaMM, OTMETKaMU, pa3Mepamu,
o0603HaveHusamMY, cneundmrkauyusamu. NMpuuem Bce 31O
— Mo OAHOM KoMaHze!

AHANTUTUYECKAA MOJAEJb - PACHETHAA
CXEMA

B nepByl ouepegb CTOUT OTMETUTb yaoGCTBO B
pabote c aHanuTMyeckol cxemol B Revit Structure
(puc. 6, 7). Cepbe3Hoe npenMmyLlLecTBO 3JecCb faet
AvHamnyecknin 3D-eua. Mopenb MOXHO Bpalatb ”
npubnmnxatb, OPUEHTNPOBATb B COOTBETCTBUN C Yyep-
TEXXHbIM BMAOM U MFHOBEHHO GParMeHTMPOBATb HYX-
Hble YyacTn. Bce 3TO MOXHO OCyLLeCTBNATL OAHON One-
paunen — «aBMMKEHNEM MbIlN». BO3MOXHOCTM Xe no
HaCcTpolKe BUAOB paboyero NpoCcTpaHCTBA U Moaenu
6e3rpaHnYHbl 11 MO3BONAIOT CO3AaTb KX ANA J06Oro
OTOOpPaAXKEHMSA — OT KapKacHOro A0 aHa/IMTUYECKOro,
OT BMAa C YYeTOM MpPO3PayHOCT JO OTOOpaKeHus
ceyeHui B NMoObIX LIBETOBbIX raMMaXx. Taknx pasfiuHbIX
BMOB, OTPaXKaloLMNX eAVHYI0 MOAESb, MOXXHO CO3AaTb
CKOMbKO yrogHo. Bce Bubl B npoekTe (nnaHbl, pacagbl,

pa3pesbl, CeUeHUA 1 T.4.), ECTECTBEHHO, HaMNPAMYIO CBA-
3aHbl Mexay coboii. OHM 6yaTo BUCAT B peasibHOM Bpe-
MeHu B mogenu. U nioboe nsmeHeHre Ha ogHOM BUAe
BCTYMaeT B CUJTY Ha MOZENW, @ 3HAUNT 1 Ha BCeX BMAaX.
3710 no3sonseT Haubonee peanbHO aHanM3MpPOBaTb
NPOEKTHble PELUEHUA U TPATUTb 3HAUNTESIbHO MeHbLLe
BPEMEHU Ha BHECEHME KOPPEKTMPOBOK BO BCEX BMAAX.

MNpwn co3gaHnn rnaBHOro BapuaHTa mogenn B Revit
Structure 6blIM onpefeneHbl Harpy3KM Ha KOHCTPYK-
LM 1 NX COYeTaHnA.

Bo3smoxHocTn Revit no3sonunm cosgatb pacnpege-
NEHHble Harpy3KM — Kak paBHOMEpPHbIE, TaK U HepaB-
HOMepPHbIe, BPYUHYIO WU aBTOMaTMUYECKN HazHauuTb
X KOHTYp, CAenatb BblGOp OpUeHTaLUu Harpysok
OTHOCUTENbHO FNo6GanbHONM MK NOKaNIbHON CUCTEMBI
KoopAauHart. Kpome Toro, B Revit 6b1a1 Ha3HauyeHbl rpa-
HWYHbIe YC/IOBUA 3/1EMEHTOB, onpefeneHbl CTeneHn
cBO6OAbI B X CONPAXKEHMUSAX, @ TaKXKe 0nopbl C KO3d-
duumeHTOM ynpyroctu rpyHTa. Takum ob6pasom, Revit
Structure ABMACA KOHCTpyupylowen cpeponn (npe-
NpoLeccopom) AnsA pacyeTHoro Komnnekca Autodesk
Robot Structural Analysis.

B Revit Kaxpabll 3NeMeHT KOHCTPYKUUW HapeneH
cBoUMM GU3NYECKMMM CBOWCTBaMKM, a maTtepuanbl —
dusnyecKUMmM Xxapaktepuctukamm. ECtb BO3MOXHOCTI
Nno CO3[AaHMI0 CreuranbHbIX 3IEMEHTOB pPacyeTHOWN
CXeMbl, TaKMX KaK XeCTKMEe CBA3MN N XKeCTKMe BCTaBKM.

B cuny HeoTtpenMmMocTM NPOCTPaHCTBEHHO-
ro 3D-npepctaBneHna OT aHaNUTUYECKOW MOAenu
niobble n3meHeHnsA 3D-reomeTpmm BNeKyT U3MeHEHUA

aHaNNTUYEeCKoN cxembl. IHTENNEKTYanbHOCTb MNO3BO-
NSET pacyeTHON MOLENN HYXXHbIM 06pa3om «noacTpa-
MBaTbCsA» Noj GaKTUUECKYld B peXxume peanbHOoro
BpemeHn. CyLlecTBYOT BO3MOXXHOCTM OLEHKM KOH-
CTPYKUMM Ha aHaNUTUYeCKNE OTKIOHEHWS, KONN3uu,
rpaHUYHble YCNOBUA ANA 3NeMeHToB. Tak, nmetoTcA
VNHCTPYMEHTbl aBTOMaTUYECKOro BbipaBHMBAHMWSA aHa-
NINTUKK, €e PYYHOW NPUBA3KN U Ha3HAYEHUS OrpaHu-
ymBatoWwmnx GaKToOpoB.

B Revit Structure npepocTaBneHbl 6onblne BO3-
MOXXHOCTW MO HacTpolKe Nogpo6bHOCTM aHanMTnYe-
CKOI MOAenu, KoTopasa MOXeT CTPOUTbCA TOYHO MO
reomMeTpun KOHTYpoB. Tak, Hanpumep, aHanmuTuKa
NAUTbl NEpPeKpbITUA CTPOUTCA C yuyeTOM KOHTypa
BCEX OTBEpPCTUN W MPOemMoB. VMIHCTpPyMeHTbl Kop-
PEeKTUPOBKM aHaNUTUYECKON MOAENN MO3BONAT

Puc. 7. AHanutnuecknin Bug

Mmopenn 3gaHuna
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Puc. 8. MoarotoBkKa K
pacyetam B Robot
Structural Analysis

Puc. 9. PacuetHas cxema B
Robot Structural Analysis,
nony4yeHHas u3s Revit
Structure

TaKXXe BPYYHYIO pefakTMpOBaTb pacyeTHYl0 cxemy
N NOCTPOUTb ee COrnacHoO 3amblCNy UHXeHepa. [ina
KaX[Aoro Hecylero snemeHTa MoryT GbiTb Ha3Haue-
Hbl MapameTpbl ero paboTbl B Cxeme, a ANA maTepua-
OB Ha3HayvalTcA HeobxoaMMble CBOWCTBA U KO-
durymenTsl (puc. 8).

lm6kocTb Revit Structure no3sonAeT co3aaBaTb Co6-
CTBEHHble cneuuanbHble 3f1eMeHTbl 1 UCMOoNb30BaTb
nX B fanbHenWwmx pacyetax. Hanpumep, 6b1n cosga-
Hbl XeCTKMe YYacTKN NAUT NepekpbITUiA B conpsaxe-
HUWN C KoNoHHaMK. OHM caMun BblpaBHMBANNCb OTHO-
CUTENbHO CEYEHUSA KOMTOHHBI.

CylecTBEHHO pacWMpPUTb BO3MOXHOCTU YAANOCh
nocpeacTBOM MporpaMMnpoBaHuA ana cpegbl Revit
Ha nnatpopme Microsoft .NET.

AHAJIN3 U PACYETbI KOHCTPYKLUIA

[na pacuyeta 3paHVA KCMOMNb30BaICA NPOTPaMMHbIN
komnnekc Robot Structural Analysis (puc. 9). 9To ocHOB-
Hoe pelueHne Autodesk no pacuety cTponTenbHbIX
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KOHCTPYKUMA N MPEeeMHUK PacyeTHOro KOMMeK-
ca Robot Millenium. BaxHaa ocob6eHHOCcTb Robot
Structural Analysis — ABYCTOPOHHAA CBA3b C MpPO-
rpamMmmHbIM npoaykTom Revit Structure. Takaa nHTe-
rpauua No3BonnIa KOPPEKTHO NnepeaaTb BCO pacyeT-
Hyl0 cxemy u3 Revit Structure, a UMEHHO: XeCTKOCT-
Hble XapaKTePUCTUKN CeYEeHWIn 1 COOTBETCTBYIOLME
dusnyeckne cBOMCTBa MaTEpPUanoB, Harpy3ku nU UX
CcoueTaHuA, rpaHUYHble YCJIOBMA W OMOPbl 3N1EMEeH-
TOB, CneLumnanbHble 31eMeHTbl 1 BHYTPEHHWE YCUnua.
N oTnpaBnAaTb AaHHble M3 pacyeTHOro KoMMekca
ob6paTHo B Revit Structure: BHyTpeHHMe ycunusa, usme-
HeHMA pacyeTHON cxeMbl, GaKTUUYECKN CKOHCTPYMPO-
BaHHble CeYeHNA N apMrpoBaHMe.

B Robot Structural Analysis 6binn npoBefeHbl
HeobXxoAMMble pacyeTbl, BKJIlOYaA pacyeT Ha cenc-
MUYyeckme BO3AENCTBMA MO POCCUNCKUM HOPMaM.
Y1o6bl MpoaHanM3npoBaTb celicmMuyeckne Bo3paen-
cTBMA, ObIN NpOBefieH crneunanbHbIi pacyeT Ha OCHO-
BaHMM GaKTMUECKNX AaHHbIX reosiornyeckoro obcne-
posaHuA. ina atoro B Robot Structural Analysis
€CTb HEOOXOAVMbIE MHCTPYMEHTbI 1 pa3HoobpasHble
TUMbI PacyeToB.

PacueTbl npoBOAUNNCH AN1A Pa3HbIX BAPUAHTOB KOH-
CTPYKUMU. HanoMHUM, YTO 3TN BapuaHTbl yxe 6binn
nogroToBneHbl B Revit Structure. Takum obpaszom,
YAANOCh UCKIIOUNTDL M3 PaboTbl CTafWIO «MOAHATUAY
pacyeTHON CXeMbl KaXAbli pa3 B pacyeTHOM KOM-
nnekce. IMeHHO 3Ta CcTaAnA OTHMMaeT MHOro Bpe-
MeHU NMpu pacyeTe 34aHNA. A NPY HaNNYNM HECKONb-
KX BapMaHTOB NMPOEKTHbIX PELEHN 3TO 0COOEHHO
BakHo. B Robot Structural Analysis 6binn onpege-
JleHbl OOMOMNHUTENbHbIE CreluanbHble Harpysku u
BO3AENCTBMA Ha KOHCTPYKLMIO, KaK CTaTUyeckue,
Tak U guHammnyeckune. SbdeKTUBHO UCNONb3oBancA
WHCTPYMEHT aBTOMaTM4YeCKOro pacyeTa u npuioxe-
HMA FOPU30OHTaNbHOrO AaBneHnA rpyHTa. bnarogaps
MHOMOUYVCIEHHBIM aJITOPUTMaM Pa3BbUBKM KOHEYHbIX
pacyeTHbIX 3NIeMeHTOB reHepauma NX CeTKM 3aHana
MeHbllee BpemsA. YacTo MCNONb30BanUCh KOHLEH-
TpaTopbl (CryleHmns) CeTKm, co3flaBaemMble Kak BpYyY-
HYl0, TaK M aBTOMaTU3MpPOBaHHO. [purogunacb n
NnpoBepKa Ha KaueCTBO CETKM, a TaKXKe BO3MOXXHOCTHU
MECTHOW Pa3buBKM U CryLleHus.

Ha ctagum oueHKM AaHHbIX 06beM pe3ynbTaToB
pacueta ucuncnsancsa rurabantamu. OTo 6bIa Kak
rpadunyeckas uHpopmauusi B Buae anop, KapT, 13o-
JINHWIA, pa3pe3oB, rpaduKoB, Tak M TEKCTOBble AaH-
Hble: TabnuLbl, NOACHUTENbHbIE 3aMMCKKM, pPacyeTbl C
bopmynamm 1 COOTBETCTBYIOLLMMU MYyHKTAMM HOPM.
Ha nx ocHoBaHWu 6bli CO3haH OTYET O NpPOBEfEH-
HbIX pacueTax. [na storo B Robot Structural Analysis
MUMeIOTCA MHCTPYMEHTBI MO aBTOMaTUyeckomy cbopy,
copTupoBKe 1 GpunbTpauun pesynstaTtos (puc. 10).

CpepncTBa Nporpammbl TakxKe OTBEYAIOT TEXHONIOTK
MHPOPMALMOHHOM MOAENN 3h4aHWA, a KaxkAablin ane-
MEHT obnafaeT CBOMM NpeacTaBieHNEM U CBONCTBA-
MU, XapaKTepusyowmnmy ero paboTy B KOHCTPYKLUN.
Taknum 06pa3om, yxe A0 pacyeToB MOXKHO onpepfe-
NINTb HOPMATUBHbIE XapPaKTEPUCTUKU 3JIeMEHTOB.

Hanpumep, fna cTanbHbIX 371eMEHTOB Ha3HAYMTb pac-
yeTHble AAVHbI WU UX aBTOMATMUeCcKoe ObHapyKe-
HVe, a ANs XKene3o6eTOHHbIX 371eMeHTOB ONpeaeNnTb
napamMmeTpbl apMUPOBAHMS.

Ha ceropgHawHun geHb B Robot Structural Analysis
NoAAepKMBAETCA JOCTaTOYHO MHOTO Pa3/inyHbIX OTe-
YyeCTBEHHbIX HOPM, 1 KoMmnaHuA Autodesk npoponxa-
eT paboTy No peanu3aunm HegoCTaLWMX HOPM.

bnarogapa BO3MOXXHOCTAM rpadmyeckoro, nHpop-
MaLMOHHOTO U aHUMAaLUWOHHOTO MNpeAcTaBfieHun
pe3ynbTaToB, UX CYLIeCTBEHHO NPOLLE OLEHUTD, MPK-
HATb HEOOXOAMMbIE PELLEHUNA U BHECTW COOTBETCTBY-
owme KoppekTupoBKku. MYHKLMOHANbHOCTb U BO3-
MOXHOCTW PACcyeToB, a TakXKe yaobcTBO pacyeTHOro
KOMIM/IeKca Nno3BosiAT BbICOKO OLEeHNUTb 3ddeKTuB-
HOCTb, CMEKTP 1 FYOUNHY ero NprMeHeHus.

3AKNKOYEHUE

C nomouwbto Revit Structure n Robot Structural
Analysis yfanocb pelmnTb OCHOBHblE 3afjauun MPOEK-
TUPOBAHUA CTPOUTENIbHBIX KOHCTPYKLUWIA BbICOTHOIO
34aHuA.

Ha paHHOM npoekTte mbl y6eaunucb B 3ddekTus-
HOCTW PaboTbl MO HOBOW TEXHONOMMW MPOEKTUPOBA-
HuA. Tenepsb, Koraa NMeeTcA efuHan Mofenb 34aHus,
COKpallaeTcs NbBMHasA [ONSA PYTUHHOW paboTbl, a
NHXeHep bornblue BpemeHW yhenseT pa3paboTke u
NMPVIHATUIO PELUEHUI, OLEHKE BapMaHTOB M aHanusy
pe3ynbTaToB. Ponb yenoseueckoro dakTopa CHMXa-

€TCA, a KauecTBO U KONNYECTBO MPUHMMAEMbIX MPO-
EKTHbIX peLleHNii Bo3pacTaer.

TexHonorna MHGOPMALMOHHON MoAeNn 34aHus
ABNAETCA OCHOBHOW NepefoBON TEXHONOMMeN CTPOW-
TEIbHOrO MPOEKTUPOBAHUA Ha CETrOAHAWHUIA AeHb.
Bo MHoOru1x cTpaHax y»e Begetca paboTa no cTaHaap-
TU3aLUMM AaHHOW TEXHONOUN. YUTO X, MUP HE CTOMT Ha
MecCTe, 1 B 5TOM OH Mpas.

Puc. 10. OueHka
pe3ynbTaToB pacyeTa
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M3puu MoCKBbI

TekcT BTAZAVMMP TPABYLL, a-p TexH. Hayk, 3A0 «HMN»; AJIEKCEN LLAXBOPOCTOB,
KaHg. TexH. Hayk, 3A0 «KypopTtnpoekt»; AMUTPUI 3EJIEHOB, 000 «MHdopcnpoekT»

Bnagumup Tpasyw,
[-p TeXH. HayK

BTOPbI CTaTbM — Pa3pabOTUMKN KOH-
CTPYKTVBHOrO pasfena MnpoekKTa,
nostoMy wuHboOpmauua o 3JaHUU
[AeTCA C TOUYKU 3PEHUs MHXeHepa-
KOHCTpyKTOpa. B To e Bpems Mbl
nocTapanucb He 3abblTb OCHOBHbIE BEXW MPOEKTUPO-
BaHVA U CTPOWTENbCTBA 3faHuA. B 3TomM Homepe Mmbl
pacckaxem 06 WUCTOPWU Pa3BUTWSA MPOEKTA, OMyLIeM
CTpouTENbHbIE KOHCTPYKLMM, @ TaKXKe NPrBeeM HeKo-
TOpble AeTany pacyeTa HeCyLmMX KOHCTPYKLUMIA 30aHNs.

NCTOPUA PA3BUTUA NPOEKTA

NcxogHbIM NyHKTOM ANnAa CTpouTeNnbCcTBa 3AaHuvA
ABnAeTcAa ykas mapa Mockebl ot 08.02.2002 N° 9-YM
«O co3pgaHnM Komnekca agMMHUCTPATUBHbBIX 34aHWI
npasutenbctBa MockBbl 1 MOCKOBCKON TrOpoacKon
AyMbl B MOCKOBCKOM MeXAyHapOLHOM [e/I0BOM LieH-
Tpe “MockBa-CnTin”». Bckope nocne Bbixoaa Ykasa 6bin
06BbABNEH OTKPbITHIN MeXAYHapPOAHbIA KOHKYPC Ha
apXUTEKTYPHO-TPaJoCTPOnTeNIbHOE pelleHne, nobe-
antenem kotoporo ctano 3A0 «KypoptnpoekTt». 3a

Anekcen LLlaxsopocToB, OmnTpun 3eneHos
KaHJ. TEXH. HayK
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BpPEeMA CBOEro CyLecTBOBaHUA MPOEKT 34aHnNA npeTep-
nes HeKOTOpble M3MEHEHMsA, NpUYeM nepsoe (BTopas
peaakuma NpoeKTa) Obifo 3HAUNTESNIbHBIM.

MepBas pepgakuua npoekta (cm. puc. 1) 6bina BbinyLue-
Ha B 2005 rogy. Hag3emHana yacTb 34aHVA UMena BbICOTY
71 3Tax (BepXHAA oTMeTKa 3aaHnA — 308,4 M) 1 BKloYana
B Ce6A UeTblpe BbICOTHbIX 6/10Ka Mo 60 STaXKel B KaXKAoM,
06beaUHEHHDBIX 11-3TaXKHOW BEHYAIOLLEN YacTblo 1 «pa3-
BA3aHHbIMUY Yepes Kaxble BOCEMb STaxKei Cemblo ABYX-
STaXHbIMM Apycamy TeXHUYeCcKnx 3Taxel. MoasemHas
YacTb 34aHUA rabaputamm 117x94,9 m coctosana us 5 sta-
el O6Lwan nnowaab 3aaHns coctasnana 479 600 m2.

OCHOBHble HecylMe KOHCTPYKUMM 34aHNA — JeTbipe
CTanexene306eToOHHbIX AAPA C TOMNLWMHON CTEHKM 1,2 M 1
pa3mepamm 15,6x15,6 M O HApPY>KHOMY KOHTYpY, o6 bean-
HEHHbIX MOLHbIMM depmamy B YPOBHAX TEXHUYECKUX
3Taxel. O6pa3oBaHHaA TakM 00Pa30oM MNPOCTPAHCTBEH-
HasA pama obecneuriBana o6LLyI0 YCTONUYMBOCTb 34aHNA 1
BOCNpUATME BCEX OENCTBYIOWMNX HA HEr0 BEPTMKAbHbIX
1 FOPU3OHTaNbHbIX Harpy3ok. B rabaputax TexHUYeCKnx
STaxeln OblIN NpeayCcMOTPeHbl KOHCONMM-KPOHLUTENHDI
BbICOTOM 7,8 M 1 BbIIeTOM OKO/o 8,7 M, Ha KOTopble
onvpanucb dacagHble depmbl nponetom 14,4 m. K 3tum
¢dacagHbiM pepmam, a TakKe K raBHbIM Gepmam TeXHU-
YeCKuMx Ta)ken NoABELLMBAINC Ha CTalbHbIX NOABECKaX
6anoyHble KNETKN NEPEKPLITUI STAXKEN 3aaHMS.

B pamkax npoxokaeHua rocakcrneptusbl 16 peka-
6pa 2005 roga NPoeKT Obln PacCMOTPEH Ha 3acefaHnn
Hay4YHO-TexHM4YecKkoro coseta MockomapxutekTypbl. o
pe3ynbratam 3acefaHna HTC pekomeH[oBaHO BHeCTU
B MPOEKT KOPPEKTUPOBKM, B YaCTHOCTM OTKa3aTbCcA OT
NMOABECOK, K KOTOPbIM BbliN «MOABELLEHbI» MEMX3TaXK-
Hble nepekpbiTUA. [laHHOe pelleHne 6bi1o NPU3HAHO
HeHaAeXHbIM C TOUKM 3peHnsa obecrneyeHns yCToNUmnBo-
CTW 34aHVA K NporpeccupyioLemy obpyLIeHuio.

OcHoBaHWeM ans pa3paboTku BTOpol peaakuuv
npoekTa (cm. puc. 2) 3gaHna Ha yyactke N2 15 ctanu
3amMeyvaHunA, YTOUYHEHUA, KOPPEKTUPOBKM, MONyYeH-
Hble MPU HEOJHOKPATHOM PACCMOTPEHUMN MpOoeKTa.
B komnnekce sbigenuan 50%-Hyi0 NHBECTULMOHHYIO
YyacTb (NepBOHaYaNbHO MNAHMPOBANOCb CTPOUTH
MONHOCTbIO 3a cyeT BrogxKeTa Mocksbl). B pesynbtate
NPW COXPAaHEHUWN BHELLHErO apXUTEKTYPHOro obnu-
Ka 3[4aHMA MPOU3OWNM 3HAYUTENbHbIE U3MEHEHUA
ero 06 beMHO-MNNaHMPOBOYHOIO peLleHus. YBennyeHa
obwas nnowagb 3aaHna ¢ 479 600 go 630 500 m?
(n3-3a gjob6aBNEHHON MHBECTULIMOHHOW YacTK) 3a cyeT
YMeHbLUEHNA aTPUYMOB W CO3[aHMA LEeHTPasbHOro
AQpa, B KOTOPOM Obifiv pa3melLeHbl TMTOBbIE LWAXTbI,
NeCTHMLbl, KOMMYHUMKaLMOHHbIe KaHasbl. [peTepnenu
3HaunTeNbHblE N3MEHEHNSA BXOAHbIE 1 BECTUOIOMNbHbIE
rpynnol. [nAa pasgeneHnsa nNoTokoB Nogen, Hanpas-
NAOWNXCA B MNPaBUTENbCTBEHHYID W WUHBECTULM-
OHHYIO YacTW 3AaHuA, OOMONHUTEAbHO MOABUANCH
6-11 noA3eMHbI U 72-11 Haa3eMHbIN 3Taxn. OTmeTKa
Bepxa 3aaHuA 308,4 m ocTanacb 6e3 M3MeHeHus.
3HaumTenbHO (c 52 900 go 150 000 m?) yBenuuunca
cocefHUI 1- yuacTOK KOMMNeKca, K KOTopomy 6bin
3anNpoeKTUPOBaH Haf3eMHbI Nepexoq BblCOTON B
11 3Ta)ken, rge pa3amecTuny 3anbl 3acegaHuin.

MpeTepnesluee KapauHanbHble U3MEHEHUA apXu-
TEKTYpHOEe pelleHVe 3haHWA noTpeboBano 3Hauu-
TeNbHON KOPPEKTUPOBKMN €ro HeCYLYMUX KOHCTPYKLNIA.
B pesynbrate cTtpoeHue 6bino paspabotaHo B non-
HOCTbIO Xene3o6eToOHHOM Kapkace. YeTbipe 6aluHy,
coefJHEHHbIE B YPOBHAX TEXHUYECKMX 3Taxen MOLL-
HbIMY pepmamu, Npeobpa3oBanmnch B efnMHOe 3aaHne
C OQHUM LeHTPasbHbIM AAPOM U YeTbIPbMA «Yyron-
KOBbIMW» AAPaMM Ha MecTe LieHTpanbHbIX Aaep 6biB-
wux GaweH. MoHONWTHbIe »Kene3o6eToHHble CTeHbI
1N KONOHHbI 3AaHNA NMeNN U3MEHAIoLWMNEeCA No BblCO-
Te ceyeHua. B noasemHon, Hanbonee Harpy>KeHHoM
YacTu TOJMWMHA CTEH LIeHTPaNbHOro Agpa CoCTaB-
nana ot 500 go 800 MM, TONWMHA CTEH KYrONKOBbIX»
apnep coctaBnAna 600 Mm. KONOHHbI umenn cevyeHus
2000x2000, 2250x1500, 1750x1500, 1500x1500 mm.
B cTeHax M KONMOHHax HWXKHUX 3Ta)el 3gaHuA 6bin
npeaycMoTpeH 6eToH knacca B90 no npoyHocTw.

B pamkax npoxoxaeHuA rocakcnepTusbl 6 anpend
2007 rofa npoeKT 6bln CHOBa PacCMOTPEH Ha 3aceiaHnm
Hay4HO-TeXHNYecKoro coBeta MockomapxuteKkTypbl. [1o
pa3geny «CrpoutenbHble KOHCTPYKLUN» NPUHLMNNANIb-
HbIX 3aMEYaHNI Ha 3TOT Pa3 He BO3HVKIIO, MPOEKT Obi
PEeKOMEeHOBaH K yTBepXKAeHNIO.

TpeTba pegakuyma npoekrta (CM. puc. 3) BbICOTHO-
ro 3gaHma mapun MockBbl Ha ydactke N 15 MMJL,
«MockBa-Cutu» BbinonHanacb B 2007 rogy Ana nosbi-
WEHUA VMHBECTULMOHHOW MPUBNEKATENbHOCTN 06b-
eKkTa. KoppeKkTnpoBKa Kacanacb B OCHOBHOM 3[aHuA
Ha ydyactke N° 1, roe gnsa pasmelleHns 6Gonbliero
KONMMYeCTBa MalLIUMHO-MecT obLlas nyowaab yBenmun-
nacb ¢ 150 000 go 170 000 Mm% B npoeKTe 34aHUsA Ha
yyactke N2 15 6b1IM COXpaHeHbl BCe MPUHLMMMaNbHble
NIaHNPOBOYHbIE N MHXEHEPHble peLueHns, BHELWHne
rabapuTbl 1 KOHCTPYKTMBHas cxema, peleHuna daca-
[10B. YBenvyeHue nonesHom nnowaamn 3gaHna npomso-
LU0 32 CYET M3MEeHeHUs PpacagHON cucTeMbl (OTKa3 OT
cucTembl «ABOWHON dacag» C MeXBUTPa)KHbIM NpPo-
cTpaHcTBOM 500 MM), ONTUMM3aLMW BHYTPEHHNX rpa-
HUL, aTPUYMOB.

B KOHCTpyKTMBHOM pa3gene npoekTa 6GanouHble
«KEeCCOHHble» NepekpbITUA B HAA3EMHOWN YacT 34aHNA,
3aMpoeKTUPOBaHHble paHee, ObiNM 3aMeHeHbl Ha 6e3-
6anouHble nepekpbITUA C KanuTenamu. bbino ckoppek-
TUPOBAHO PaCMONOXKEHNE CTEH XECTKOCTU B YPOBHAX
TeXHUYeCKMX 3Taxel ana bonee ygobHOro pasmeLleHms

30aHue peuieHo 8 MOHOJIUMHOM
)Ke/le306emoHHOM KapKace.
lopusoHmaneHble Haz2py3Ku,

a make 3Ha4UMesbHyI0 4acmb
8epMUKa/IbHbIX 80CNPUHUMAlOM
UeHMpasnbHoe U Yyemoipe
«y20JIKO8bIX» A0PA XecmkKocmu

anpens/man  BbIGOTHBIE
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Puc. 1.

KOHCTPYKTUBHAA CXEMA 30AHUNA HA YYACTKE
Ne 15 MMAL, «<sMOCKBA-CUTU»

(1-9 PEQAKLINA NPOEKTA)

1 — 6ypoHabusHble cean @1500 1 900 Mm

2 - CTeHa B rpyHTe

3 - rnaBHble pepmbl TEXITaXa

4 — KpOHLUTEHbI AN1A NOABECKU STaxen

5 - pacagHble pepmbl

6 — cTanexene3obeToHHble AAPa XKeCTKOCTU

7 — BTOpOCTeneHHble GepMbl, NepeKpbiBatoLme aTpuymbl
8 — ¢BA3M No noacam pepm

9 - paxBepkoBble Gpepmbl

82 Bblcn].!!h'/ﬁ anpenb/man

WHXeHepHbIX KOMMYHWMKaumii. B 2008 rogy
3-A pefakuma npoekTa bbina yTBEPKAEHA
3KCNepTU30M.

OnuncaHne KOHCTPYKTUBHO cxembl
1 HecyuX KOHCTPYKLUIA 34aHNA
MpoeKT CcTpouTeNbHbIX KOHCTPYKLMIA
BbICOTHOIO 3faHuWA m3pun MocCKBbI Ha
yyactke N2 15 MMAL, «<Mocksa-Crtii» 6bin
pa3spabotaH 3A0 «KypopTnpoeKT». [poekT
CBaHOrO OCHOBAHWA U Orpa)<AeHUa KoT-
noeaHa paspabotan HAMOCM um. H. M.
[epceBaHoOBa.

KoHcTpyKumnnm orpaxkpeHnsa
KoTnoBaHa
Mny6rHa KoTnoBaHa (pa3HuLa Mexxay yep-
HbIMU OTMETKaMW MOBEPXHOCTVN U OTMET-
KO fHa KOT/IoBaHa) Haxoawnacb B npefe-
nax 25-27 m. B KauectBe orpaxkgatoLien
KOHCTPYKLMM KOTNOBaHa 6bina npuHATa
MOHONNTHAA «CTEHA B FPyHTE» TOSLLMHOWN
800 MM. YCTOMUMBOCTb «CTEHbI B FPyHTE»
C CeBepHOI 1 BOCTOYHOWM YacTu KOTNOBaHa obecneun-
Baslacb NATbIO APYCaMK FPYHTOBbIX aHKEPOB HecyLlen
cnocobHocTbio 60, 80 1 120 T. C 3anagHo CTOPOHDI, Fae
3/jaHune rpaHnumnT € yyactkom N2 14, «cTeHa B rpyHTe» He
BbINOMHAMACD.

C yeTBEpTON, KOXKHOWM, CTOPOHDI, rAe Yy4yacToK pac-
nonoxeH B 9,5 M oT ueHTpanbHoro agpa MMALU
«MockBa-Cutu», rnybuHa KOTioBaHa yMeHbLUanacb Ao
17 M. YCTONUMBOCTb «CTEHbI B FPYHTE» C 3TOWN CTOPOHDI
obecneumBanacb yCTaHOBKOW ABYX fAPYCOB aHKepPOB
Hecylern cnocobHOCTbio 60 T, 6ypeHne KOoTopbIX Mpo-
N3BOANNOCH Yepes CYLUECTBYIOLYIO «CTEHY B FpyHTe»
LieHTpanbHoro agpa. lN1o nepyMeTpy «CTeHbl B FpyHTE»
ycTpavBanacb 06B8A304HanA 6anka Bbicotorn 800 Mm.

KoHcTpyKuMnmn cBalilHOro 0CHOBaHUA
M MJINTHOTO POoCTBepKa

B cooTBeTCTBUM C KOHCTPYKTUBHOW CXEMOW 3AaHUA
N TPYHTOBbIMM YCNOBMAMU Oblla MPUHATa CBaliHO-
NANTHaA KOHCTPyKuMA dyHAameHTa. bbiim 3anpo-
€KTVpOBaHbl GypoHabuvBHble cBav Avametpom 1500
MM gnnHor 20 m n gnametpom 900 mm gnuHonm 17
M, 06beAVHEHHbIe MANTHLIM POCTBEPKOM TOMLWMHOW 4
M. KoHUbl cBall 3arnybnanvcb B Cioli TPeLMHOBATbIX
N3BECTHAKOB. PacueTHasn Harpyska Ha CBato AvameTpoM
1500 MM 6bin1a NpuHsATa 3100 T, Ha cBato ArameTpom 900
MM — 950 T. B cBasx nprmeHsancs 6eToH knacca B40 no
NPOYHOCTU, MapKK MO BoJoHenpoHuLaemoctn W8.

OcCHOBHaA 4YacTb BePTMKaJIbHbIX Harpy3oK BOCMpK-
H/Manacb LeHTpanbHbIM AAPOM, ABYMA JIECTHUYHO-
nGTOBLIMU 6NIOKaMM 1 YETbIPbMA TPYMNaMu «yros-
KOBbIX» CTeH »eCTKOCTW. [InA BblpaBHMBaHUA OCaiOK
(1 KaK cneficTBUE — YMEHbLUEHNA N3rMOaoLLNX MOMEH-
TOB B NNWUTe pOCTBEpKa) Noj Haubonee HarpyxeH-
HbIMM CTEHaMU M KOJIOHHaMU YCTpauBasiMCb KyCTbl
6ypoHabumBHbIX cBall gvameTpom 1500 MM C warom
3000%x3000 mm. B mecTax, rae Harpysku mMeHblue, Lwar

CBall CTaHOBWICA perke, NPUMEHANNCL CBan
anameTtpom 900 mm.

MAUTHBIN pOCTBEPK TONLUMHOM 4 M CIYKNUT
AnA nepepayv 1 pacnpeeneHna Harpyskm ¢
HecyLlmx KOHCTPYKLUUIA 3[aHNA Ha CBanHoe
OCHOBaHMe. [MUTHBINA pocTBepK Obin 3anpo-
eKTUpOBaH 13 6eToHa Knacca B50 no npoyHo-
CTW, MapKM1 NO BOAOHeNpoHuLaemoctn W8.

KoHcTpyKumnn Kapkaca spaHnsa

3paHue peLleHo B MOHONIMTHOM Xene3obe-
TOHHOM Kapkace. [opy130HTanbHble HarpysKu,
a TaKXe 3HauuTesIbHYI0 4acTb BepTMKasb-
HbIX BOCMPWHMUMAIOT LIEHTPANbHOE 1 YeTbipe
«YrONKOBbIX» AfApa eCcTKoCTu. LleHTpanb-
HOe AApPO MeCTKOCTM KMeeT pasmepbl
44,8x29,2 M. TonwmHa Hapy>KHbIX CTEH LieH-
TpanbHOro Afpa BapbKpoBanach C ysenmye-
Huem BbicoTbl OT 800 go 400 mMm, TonWMHa
«YrOnKOBbIX» CTeH Afep M3meHanacb ot 600
MM Ha HWXKHUX 3Taxax o 400 Ha BepXHUX.
CeyeHunA KONMOHH MEHANNCb B 3aBUCUMOCTM
OT MEeCTOHAXOXAEHUA B MiaHe 1 No BbiCOTe
3aaHUA. MakcumasbHble rabaputbl Hambonee
Harpy»<eHHbIX KOSIOHH B HVKHEN YacTu 34a-
HMA — 2000x2000, 2250x1500 mm. B cTeHax
N KONOHHAX 3faHmA 0o 13-ro aTaka BKIO-
unTenbHO Obl NpeaycMoTpeH 6eToH Knacca
B90 no nmpouyHocTn, € 14-ro no 43-n 31axun
6bl1 NpuMeHeH 6eToH Knacca B8O, ¢ 44-ro
no 72-4 aTaxm — 6eToH Knacca B60. Cnepyet
OTMETUTb, UTO BrepBble B CTPOUTENbHOMN
npakTuke Poccum B Takom 6onbluom obbeme
B BEPTUKaIbHbIX KOHCTPYKUMAX BbICOTHOIO
34aHUA OblN NPYMEHEH CTONb BbICOKUIA Knacc
6eToHa no npoyHocTy — BOO.

B 3paHum 3anpoeKkTnpoBaHbl npeumy-
LiecTBeHHO 6e36anoyHble MNepekpbITUA C
KanutenAmn. Ha TexHuuyecknx sTaxax AnA
NnepekpbITUA nponeTa Hag aTpuymamun Mo
dacafly npedycMOTpeHbl  HanKu-CTeHKMU.
BonbluepasmepHble dpacaHble CMCTEMBI, OCO-
6eHHO B 30HE aTpuyMoB, MOTpPeboBanun pas-
pPaboTKN 6OJbLLENPONETHBIX (AXBEPKOBbIX
KOHCTPYKLWIA, peLleHHbIX NPeNMyLLIECTBEHHO
B BUZe dpepm.

Pacxop matepunanos
Ha HecywMe KOHCTPYKLUM 30aHnA

K HacToswemMy MOMEHTY 3aKOHYeHbI
paboTbl MO BO3BEAEHMIO HYNEBOrO LUMKMA 3[aHuA.
Ha BO3BefieHMe KOHCTPYKUWIA HYneBoro umkna 6oi1o
nspacxoposaHo 105 000 m® 6etoHa 1 22 000 T apmaTy-
pbl, B TOM uncne:

+ Ha BO3BelEeHMe KOHCTPYKLUMIN «CTeHbl B FPyHTe» —
6700 m* 6eToHa Knacca B25 1 1100 T apmatypbi;

+ Ha n3rotoBsneHve 6ypoHabuBHbIX cBan — 20 600 m?
6eToHa Knacca B40 1 4800 T apmaTypbl;

+ Ha BO3BefEHWE MNIUTHOro pocTBepka — 45 000 m3
6eToHa Knacca B50 1 9000 T apmaTypbl;

Puc. 2.

KOHCTPYKTUBHAA CXEMA 34AHNA HA YYACTKE
Ne 15 MMAL «MOCKBA-CUTWU» (2-A PEAAKLIUA MPOEKTA)
1 - 6ypoHabuBHble cBan @1500 1 900 Mm

2 - CTeHa B rpyHTe

3 - Xene306eTOHHbIE AAPA KECTKOCTA

4 - ene3o6eToHHble PpacagHble 6anku

5 — daxBepKoBble pepMbl

6 — HaA3eMHbI nepexof mexgy 1-m 1 15-M yyacTkom
7 — noA3eMHbI nepexod Mmexay LieHTpanbHbIM A4POM
1 15-m yyactkom

8 - 3aaHue 14-ro yyacTtka

anpenb/man

BbICOTHAIE
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Puc. 3.

KOHCTpYKT1BHaA cxema
3QaHuUA Ha yyactke N2 15
MMIL «MockBa-Cutn»
(3-A pegakuus npoekra)

Puc. 4.

Cxema NpunoXxeHusa
Harpy3oK Ha 3aaHue

s« BbIGOTHBIE

+ Ha BO3BefieHMe 6-3TAaXXHOTO Xene306eTOHHOro Kap-
Kaca noA3emHoN YacTu 3gaHna — 9500 m® 6eToHa Knacca
B90, 22 800 m* 6eToHa Knacca B60, 250 m® 6eToHa Knacca
B40 n 7300 T apmaTypbl.

Bcero e ana ctponTenbcTBa 3aaHna notpebyetca
386 000 m® 6eToHa 1 93 000 T apmaTypbl.

Pacuet Hecyuwunx
KOHCTPYKLUMIA 3gaHNA

B xopme npoekTMpoBaHMA 34aHUA Gbln BbINOMAHEH
6onblo 06bem pacyeToB, HEOOXOAUMBIX ANA U3Y-
yeHUsi PaboTbl 1 HanpAXeHHO-AeGOPMUPOBAHHOIO
COCTOAHMNA HECYLLNX KOHCTPYKLUWMI (CM. prc. 4-6). B npo-

anpenb/man

Liecce paboTbl pacyeTHas MOAENb 3AaHVsA MHOTOKpaT-
HO KOPPEKTMpOBanacb WAU MONHOCTblO cobupanach
3aHOBO (M13-32 aPXMTEKTYPHbIX U3MEHEHWIA, MONyYeHNA
HOBbIX MICXOAHbIX AaHHDBIX, HeobxoaUMoCT 6onee Tou-
HoW paeTanu3aumm 1 T.n). lMocnefHAA pacyeTHaa Moaesb
30aHuA, BbIMNOIHEHHAA Ha pacyeTHOM Komnnekce JIMPA
9.4 PRO, HacumTbiBaeT 295 TbiC. KOHEYHbIX 3/IEMEHTOB.

B pacueTHOI Mofeny NAUTHbIA POCTBEPK OblNn 3afaH
NNacTUHYaTbIMK 3IEMEHTAMU Ha <BUHKJIEPOBCKOM»
YNpYyrom oCHoBaHuK ¢ Ko3dduumeHTom noctenm 1500
T/M3, a CBaun — BEPTVKabHbIMU GEPMEHHBIMU SIEMEHTa-
MU C INHENHBIMMW XECTKOCTAMM, paBHbiMK 115 000 T/m 1
45 000 1/m gna cean anametpom 1500 1 900 mm cooTBeT-
CTBEHHO. MKene306eToHHbIE CTEHbI 1 MWTbI NEPEKpPbI-
TV 3afaHbl 060NOYEUHBIMM KOHEYHBIMI SlIEMEHTaMK,
KOMOHHbI 1 6aNKmn B COCTaBe NepeKpbITUI — CTEePXKHEBbI-
MU. Bce BTOpoCTeneHHble KOHCTPYKLMW — IeCTHUYHbIE
MapLuu, MAWTbI NaHAYCOB, SCKanaTopbl, daxBepKoBble
KOHCTPYKLUMM OrpaXKAeHWA aTpuyma — YYTeHbl B pac-
YeTHOWN Cxeme COOTBETCTBYIOWMMN Harpyskamu. Lllar
pa3buBKM CXeMbl Ha KOHEYHbIe 3fIeMeHTbI Obil MPUHAT
paBHbIM 1 M AN1A KOHCTPYKLMIA MOA3EMHON YacTu 1 2,5 m
ONA KOHCTPYKUNIA HAA3eMHOMN YacTu. Pacuet mexxaTax-
HbIX NePeKPbITUN NPOBOANCA Ha OTAENbHbIX MOAENAX
C MEJIKOI CETKON KOHEYHbIX SMIEMEHTOB (war pa3buBKu
0,5 m), no3BonABLIEN 6onee TOUHO onpeaensaTb YyCUnA.
YT106bl HaliTVM NMPOrMG MAUT NEePEeKPbITUIA, BbIMOMHANCA
pacueT ¢ yueTom Gr3nYecKor HeNMHENHOCTN.

Mpn 3ajaHuK XKecTKOCTel Xene3obeToHHbIX 3ne-
MEHTOB KOHCTPYKLUIA paccunTbiBanca NpuBedeHHbIN
mMopaynb fedopmauuii, yumTbiBalowWwmin Knacc 6eToHa,
NPOLIEHT apMUPOBaHUA, ANUTENbHOCTb HarpyXeHnsa un
yCIoBMA 3KCnnyaTauum (ycnoBua Kcniyataumm Heo6-
XOOUMO YUMTbIBaTb MPU HasHauyeHun KoddouumeHTa
nonsyyectu). YumTbiBaa pasHylo AJIUTENIbHOCTb BO3-
AeNCTBUIA, BAMAIOWMX, B CBOIO O4epefb, Ha peonoru-
yeckue cBOWCTBa 6eToHa (Mon3yyecTb), AS1A NOyyYeHUn
YCUIMIA 1 NepeMelLeHNiA B HeCyLnx snemeHTax oT
CTaTNYeCKoN (COOCTBEHHBIN BEC, BPEMEHHAsA Harpyska
Ha NepeKpbITVSA) 1 BETPOBOMW Harpy3okK bl BbINMOMHEH
pacyeT ABYyX CXeM C Pa3HbIMU »KECTKOCTAMU OZHUX U
TeX e 3/IeMeHTOB.

PacueT BbICOTHbIX 34aHUA Ha BETPOBYIO Harpysky
YacTo NPYBOAUT K HEOOXOAMMOCTY YBENUYEHNA ceve-
HUA HECYLWNX 3N1eMEHTOB KOHCTPYKLWIA, MOBbIWEHNA
obLLelt }KeCTKOCTU 34aHKA 3a CYET ayTpurepos U T.n.

OcobeHHO YacTo TaKasi NOTPeBHOCTb BO3HUKAET npwu
pacuete no |l rpynne npefenbHbIX COCTOAHWMA — Ha
onpeaeneHne ropuaoHTanbHOro CMeLLEeHWA BepXa 34a-
HUA UW Ha onpefieneHre YCKopeHus KonebaHuii nepe-
KPbITUIA BEPXHUX 3Taxkel. B Hawem cnyyae pacyeTt Ha
BETPOBYIO Harpy3Ky He 6Gbl1 onpeaensowymM — 3gaHme
CUJIbHO Pa3BUTO B MiaHe (OTHOLIEHWE BbICOTbI K OCHO-
BaHWIO 3 : 1), UMEIOTCA CUMMETPUYHO PaCrONOXKeHHbIe
MOLLHble Afpa KeCcTKoCTU. [NepemeLLieHNA Bepxa 3aaHuns
OT BETPOBOW Harpy3ku coctasunun 1/2500 ero BbICOTbI,
yTo B 3,5 pasa MeHbLUe NpeaesibHO AOMYCTUMOro 3Ha-
yeHus f = 1/715 cornacHo n. 6.27 MICH 4.19-2005.
YcKopeHue KonebGaHUn MepekpbITUiA NATU BEPXHMX
3Taxel Npu AeNCcTBUN BETPOBOW Harpy3Kn COCTaBUIIo
0,014 M/c? 4TO 3HAUUTENbHO HWXKe NpefenbHO AoMy-
CTVUMO BennumHbI d , = 0,08 m/c2. Takum 06pa3zom, Kom-
$OPTHOCTL NPe6LIBAHMA Ha BEPXHMX 3Ta)kax 3[4aHUs
obecrneyeHa. B pamkax NpoBepKy yCTONUMBOCTUN HECY-
WMX KOHCTPYKUMI 3A4aHWA Ha deicTBuMe nmporpeccu-
pytoLero obpylueHnsa 6bin paccMOTpeH pAd Hanbonee
OMAaCHbIX CXeM JIOKaJIbHbIX PaspyLlUeHuid, B TOM yucne
paspyllueHune YrnoBbIX KOMOHH, 0bpylueHne yyacTka
nepekpbITUA Nowaabo 80 M?, yaaneHue yyacTka agpa
XecTkocTn. PacueT npomnssogunca c yyetom dusuve-
CKOW HeNMHEMHOCTWU. AHannM3 KOHEeYHO-3N1eMeHTHOMN
MoZenu nokasasn, YTo apMUPOBAHUA NAUTbI NepeKpbl-
TUA TWUMOBOrO 3Ta)ka, MPUHATOrO Ha OCHOBe pacyeTa
Ha 3KCMnyaTauMOHHYI0 HarpysKky, HefoCTaTouHO AnsA
BOCMPUATMA Harpy30K, BO3HMKAIOLWMUX NPY aBapUnHbIX
Bo3aencTeuax. COOTBETCTBEHHO ObIfIo CKOPPEKTMPO-
BaHO apMMPOBaHe TUMNOBOrO 3Taxa AnsA obecneyeHns
3aLWMTbl 34aHNA OT aBapUNHbIX BO3AENCTBUNA.

MpoBepeHHble pacyeTbl NOKasany, YTo 3AaHNe CoOoT-
BETCTBYET AENCTBYIOLLIM HOPMaM B YacTy TpeboBaHwmi
no HecyLel cnocobHOCTW, MPOCTPAHCTBEHHOW YCTOW-
YMBOCTW, KECTKOCTU, YCTONUMBOCTM Ha AeicTBrE Npo-
rpeccrpyioLLero oopyLIeHus.

B xope paboTbl Haf NPOEKTOM aBTOPbI CTOMKHYUCH C
pAagoM npobrem, 06bI4HO He BO3HUKAMOLLWX MPW NPoekK-
TVPOBaHUM 3[AHWIA HebOMbLLION STaxHOCTW. Cepbe3Hoi
npo6neMoN CTano OTCYTCTBUE B POCCUIACKIX HOPMaXx Tpe-
60BaHUI MO MPOEKTUPOBAHUIO KOHCTPYKLMIA 13 6ETOHOB
Knaccos B70-B90 v Bbiwe. K npumepy, B EBpokoge-2 (eBpo-
nencKre HOPMbI MO MPOEKTVPOBAHIIIO EeNe300ETOHHbIX
KOHCTPYKLMIA) NpUBEAEHbI MPOYHOCTHbIE 1 AedopmaTyia-
Hble XapaKTEPUCTUKN GETOHOB KMAcCOB MO MPOYHOCTM
no B105 BK/OUUTENBHO, @ TakKe MeToAbl pacyeTa KOH-
CTPYKUMIA U3 HKX. BbicOKOMpPOUHble GETOHBbI OTINYAOTCA
Mo CBOMM CBOWCTBaM OT 0bbluHbIX (Knacca B25, B30), oHn
6oree XpynKuie, s HYX OrNacHee TPELLVHbI U KOHLIEHTpa-
TOPbI HAMPSAXXEHWUIA. 3TN OCOBEHHOCTY [OMKHbBI YUUTBIBATb-
ca B Ko3dpdrLmeHTax ycnoBuid paboTbl, TpeboBaHUAX MO
KOHCTpYyMpoBaHuto. Mano nccrnefoBaHbl BOMPOCh! NOM3y-
YECTU 1 YCafiKn BbICOKOMPOUHbIX GETOHOB 1 KOHCTPYKLMIA
13 HUX. Heobxogumble ana pacyeta maTtepuianbl B3ATbl 13
WHCTpyKUMM MO pacyeTy 1 NPOeKTUPOBAHMIO KOHCTPYK-
L1 13 BbICOKOMPOUHbIX 6eTOHOB KlaccoB B60-B90, Bbiny-
LeHHo JlabopaTopuiei Xumnuecknx gobaBoK 1 Moandu-
LmpoBaHHbIX 6eToHoB HAWMKE 1 HAUCD B 2008 rogy.

O cTpounTenbCTBE HYNEBOTO LKA BbICOTHOTO 3faHNsA
Mapun MockBbl Ha yyacTke N2 15 MMIL, «<Mocksa-Crntn»
N HeKOTOpbIX AeTansAx paboyero nNpoekta ero CTpou-
TeSIbHbIX KOHCTPYKLWI YATanTe BO BTOPOW YacTN CTaTby
B CNlefytoLieM HoMepe XypHana.

Pnc. 5.
Ycunua B cTeHax Agep
KeCTKoCTU

Puc. 6.

Mporu6el, n3rnbatowme
MOMEHTbI 1 NONepeyHble
cunbl B 6ankax TMNoOBOro
JTaxa
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BHelllHee
apMupoBaHue
U3 yrnepogHoro
BOJIOKHA

/icnonb3oBaHue BHeLWHero apM1UpoBaHna 13 YrnepoaHOro BONOKHa
ANS NOBbILWEHNA XECTKOCTY 1 CENCMOCTOMKOCTM »KeNne306eTOHHbIX
KapKacoB BbICOTHbIX 34aHNI

anbHewwee pa3BUTNE CTPOUTENbHOMN

oTpacnu B Poccnm HEBO3MOXHO 6e3

LUIMPOKOrO MPUMEHEHMA HOBeMWux

MaTepuranoB U TeXHUYeCKUX paspa-

60TOK. O HUM 13 HUX MOXKHO Ha3BaTb
MCMNONb30BaHNe BHELIHEro apMMpPOBaHUA U3 CUHTETU-
YeCKoro BOJIOKHA AJ151 MOBbILEHWA XEeCTKOCTU U CeNnc-
MOCTOMNKOCTU »ene300eTOHHbIX KapKacoB BbICOTHbIX
3gaHun. OgHako Npouecc BHeApPEeHNA HemeTanimye-
cKoM apmatypbl ana 6eToHa nponcxoant B Poccum ¢
60NbLIMM OMO3AaHNEM.

Hanbonblee pacnpocTpaHeHne B TEXHUYECKOW
chepe monyunno yrnepofHoe BOJIOKHO M MO Mpu-
YrHe M3YUYeHHOCTW CBOWCTB, U BCIeACTBUE OOCTYM-
HocTu. OCHOBHasA chepa NPUMEHEHUSA SNEMEHTOB
BHELWHero apMMpoBaHWA W3 YriepoAHOro BOJIOK-
Ha - YyCu/eHue >Xene306eTOHHbIX KOHCTPYKLUIA.

TpadVUMOHHO 3NeMeHTbl BHELWHEro apMupoBaHUsA
13 YrnepogHOro BOMOKHA YCTaHaB/MBAOTCA HA KOH-
CTPYKLMOHHBIN 6€TOH, NOCKONbKY Ans 3bdeKkTnBHO-
ro MCMosib30BaHUA CTOfb BbICOKUX MeXaHUYeCcKux
CBOWNCTB YrNepoAHOro BOJIOKHa Kak, Hamnpumep,
cnctembl MBrace npoussogctea BASF Construction
Chemicals (cm. Tabnuuy), npuknelika ocywiecTsnseT-
CA K Matepuranam C MPOYHOCTbIO Ha pacTAKeHne He
MeHee 1,5 MlMa.

MprvMeHeHVe yrnepofHoi apmaTtypbl B BuAe Xon-
CTOB W CTepPXXHeW ONA MOBbIWEHNA XeCTKOCTU Kap-
KacoB BbICOTHbIX 3[JaHWI MyTeM LOMNOSIHUTENbHOMO
apPMMPOBAHUA CTEH M3 Nerknx 6eToHOB, 3anonHaAi-
LMX KapKac, MOXeT ObiTb BbIMOMHEHO B CiefyoLwmnx
KOHCTPYKTMBHbIX BapuaHTax:

— MyTeM YCTaHOBKU KpecToobpa3sHbIX apMaTypHbIX
3nemeHTOB B Buge xonctos MBrace Fib no guaroHa-

TABJINLA
HavmeHoBaHue napameTpa 3HaueHue napameTpa MpumeyaHre
Tekcr ANIEKCAH/P MOYAIOB MpoyHOCTb Ha pacTaxeHue, Mla 2600-4900 HopmaTtusHoe 3HaueHne
MpoyHoCTb Ha pacTaxeHue, Mla 2520-3456 PacuyeTHoe 3HauyeHne
Mogynb ynpyroctu, MMNa 230 000 - 640 000
OTHoCKTeNnbHOE YANIMHEHME NpY pa3pbliBe 1,5-2,0%
C yyeTom obecneyeHns COBMeCTHON paboTbl
PacueTHoe oTHOCHTENbHOE YASIHEHWE NPKW pa3pbiBe 1,0% -
C 6ETOHOM PaCTAHYTOW 30HbI
OcyLuecTBieHNe KOHCTPYKTUBHBIX MEPOMPUATUIA,
MpouHocTb Ha cxaTne, MlMa 8050 obecneuymnBaloLLX COBMECTHYIO paboTy npu
KpaTKOBPEMEHHOM AeCTBMUN Harpy3Ku
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NAM NPOEMOB KapKaca, 3amosIHEHHbIX 6Griokamu ©3
nerkoro 6eTtoHa (puc. 1 (a, 6));

- nNyTemM apMUPOBaHUA YrNepPOAHbIMU CTEPXKHAMMU
MBrace Bar ropy3oHTanbHbIX LUBOB CTEH U3 G/IOKOB.

OTnpaBHbIM MYHKTOM HOBOrO HanpaBneHua spdek-
TUBHOTO UCMONb30BaHUA YrenIacTMKOBOW apmMaTy-
pbl B KapKacax BbICOTHbIX 3[laHWI CTas HOBble JKC-
neprvIMeHTaNbHble UCCNIefoBaHNA PaboTbl 31eMeHToB
BHELIHEro apMMpPOBaHWA U3 YrNepoOAHbIX XONCTOB
MBrace Fib, KoTopblMW ycunuamn snemeHTbl U3 Ave-
uctoro 6eToHa. DTW UCCNEAOBaHUSA MPOBOAATCA B
HacToslLee Bpems B labopaTopun CeNCMOCTOMKOCTA
LUHWWNCK nog pykosoactesom A.B. [paHoBckoro.

B KauecTBe cuCTeMbl ONA YCWNEHWA KOHCTPYKLUUIA
6bina BblOpaHa cuctema MBrace HEMELKOro KOHLepHa
BASF, cocTosan 13 KOMMO3UTHbIX MaTepranoB: XONCTOB
MBrace Fib, namenei MBrace Lam v apmatypbl MBrace Bar,
a TaKkXKe KNeeBOW CUCTeMbl Ha OCHOBE [ABYXKOMIMOHEHT-
HbIX SMOKCMAHbIX COCTABOB: FPYHTOBKMY, LLMNATIEBKY, Knea
ANA namenen 1 apmatypbl 1 Knes s XonCToB.

MNpenBapuTenbHble pe3ynbTaTbl 3KCMNEPUMEHTOB
yKa3blBalOT Ha CyLIeCTBEHHOE MOBbIWEHNE MPOYHO-

Bblcn].!!h'/ﬁ anpenb/man

CTV dparMeHTOB CTeH U3 AYencToro 6eToHa, apmu-
POBaHHOrO 3/1eMeHTaMN BHELIHEro apMMpoOBaHuA 13
yrnepognHoro xoncta MBrace Fib.

Ha puc. 2 npeacTtaBneHa pacyeTHasa mogenb anadpar-
Mbl C iUaroHanbHbIM AOMONHUTENbHBIM aPMUPOBaHNEM,
B OCHOBE KOTOPOW NEXMNT CXeMa CTePXKHEBOW annpoKcu-
Mauwuu, npeanoxeHHasa A.P. PxanuuuHbim [3].

PaccmoTpum anAa npocToTbl KBapapaTHbIN NPOCTEHOK,
BbIMOJHEHHbIN 13 NIErKOro 6eTOHa, B YCNIOBUAX MIOCKOTO
HanNpPsA»XeHHOro COCTOAHUA 1 CMofenMpyem ero paboTty
CTEP>KHEBOW CTPYKTYPOI C XapaKTepUCTAKamu:

— ANA NPOAOJIbHbIX U MOMEPeYHbIX CTePXKHEN Ann-
HOW g XeCTKOCTb paBHa EF,

— A1A fUaroHasbHbIX, B HaLLeM C/Ty4ae BbIMOHEHHbIX
13 YrNeBONOKHA, ANIMHOI ay2 eCTKOCTb paBHa EF,

B wuctouHuke [3] n3 ypaBHeHW COBMECTHOCTM
Aedopmaunii onpepenalnTca ynpyrne nocTOAHHble
NPOCTEHKa Yyepes yrnpyrme XxapakTepucTUKM 3aMmeHsAI0-
LMX CTEPKHEW 1 NPUBOAATCA Crefylolye pesynbraTbl
C YUETOM COOTHOLLEHNA KecTKocTen n = EF./ E F.:

E=EF /ax (2+2n)/(J2 + n) - mopynb gedpopmanmii
YCUNEHHOrO YrNEeBOIOKHOM MPOCTEHKa,

G=EF/ax n/v2 - Mogynb cABMra yCUneHHoro npo-
CTeHKa.

OueBUAHO, UTO BAPbUPYS COOTHOLIEHUEM KeCT-
KOCTEN I, T.e. CEUeHNeM ANaroHasbHOW yriennacTu-
KOBOW apmaTtypbl, MOXHO CYLIECTBEHHO BAUATb Ha
MECTKOCTHbIE CBOCTBA NMPOCTEHKA.

B cnyvyae aHKepoBKM AuaroHanbHOW yrnennactu-
KOBOW apMaTypbl Ha KOJIOHHAX KapKaca ee porb eLle
6onblue Bo3pacTaeT B CBA3M CO CMOCOOBHOCTbIO COXpa-
HATb YNpYyrue cBOMNCTBa Npu 60nblUnX AepopmaLmsx.

Taknm 06pa3om, NOBbILLEHUE XECTKOCTH KapKacoB
nyTemMm MpPYMEHEHMs HOBOrO MEepPCneKTUBHOro BuAa
apmaTtypbl — YINEenIacTUKOBbIX XONCTOB CUCTEMbI
MBrace obecneuuBaeT:

+ yMeHblUueHVe aedopmaunii 3gaHns oT AencTeuA
ropu30oHTasbHbIX HAarpy3oK 6r1arofaps BOBIEYEHUIO B
paboTy KapKaca MPOCTEHKOB U3 JIErKOGETOHHbIX 6510~
KoB. lMofBMIaCb BO3MOXHOCTb B LUIMPOKMX Npeaenax
B/INATb Ha XXECTKOCTHblE XapaKTEPUCTUKNY, Bapbupys
NPOLIEHT apMUPOBaHNA YINenaacTMKOBOW apmaTypbl
1 NpU 3TOM He yBeNnunBas BeC 34aHus;

+ YCTAHOBKA ANAroHanbHbIX apMaTypPHbIX 21EMEHTOB

u3 yrnesonokHa MBrace Fib sBnsaetca sddektus-
HbIM KOHCTPYKTMBHbIM MepornpuATuem, npeaoTspa-
LaoLwmmM nporpeccupytoliee obpyLIeHne, MOCKONbKY
NnoBbllaeT CTereHb CTaTUYeCcKon Heonpenennmo-
CTV 3faHnA 6narofapsA BBeLEHUIO MHOTOUYMCIIEHHbIX
[OMONHNTENbHbIX CBA3EW;

* MOBbILLIEHME CENCMOCTONKOCTU 3aHUNA Yepes nsme-
HeHue nepuofa cOOCTBEHHbIX KonebaHnin OCHOBHOTO
TOHa, CBA3@HHOTO C M3rMOHON KeCTKOCTbIO U COOCTBEH-
HbIM BECOM M3BECTHOW 3aBUCMMOCTbIO [1]:

T=@¢-H,-V(p/(g+3B),

roe H - BbicoTa 3aaHua, p — Bec 1 N.m. 34aHnA no
BbICOTE, g — YCKOPEeHMe Cunbl TaXecTun, 2B - cymma
xecTkocTen agnadparm, ¢ — 1,78 npu HeyyeTe nopat-
NIMBOCTN OCHOBAHWA.

JINTEPATYPA:
1. Jpo30os, 1.0. MpoeKTrpoBaHMe 1 pacieT MHOTO3TaXHbIX MPaXKAAHCKMX 3AaHNIA 1 1X

2. Makapudyes, B.B. PacueT KOHCTPYKLMIA 13 AYencTbix 6eToHoB / B.B. Makapuues,
H.W. NleBuH. M. : CU, 1961.
3. PxaHuyplH, A.P. CtponTenbHasa mexaHuKa / A.P. PxxaHuubiH. M. : BLL, 1982.

anemenToB / MN.0. Apo3gos, M./. opgoHos, J1J1. MaHbwH, PIM. CapyxaHaH. M. : CH, 1986.
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DaHTazum
B CTeKNe
U MeTanne

COBpEMGHHbII?I Meranosimc HeEBO3MOXKHO NPeaCTaBUTb 6€3 BbICOTHbIX

3naHue,

NS KOTOPOro
npoBoOANANCH
ncnbiTaHuA

3AaHWIA. / NpUUmH TOMY MHOXeCTBO — 3TO 1 3CTeTMKA 60NbLIOTO
ropoga, 1 aepuuuT 3emMeNibHbIX y4acTKOB MOA 3aCTPOMKY, 1 1X
BbICOKasA LieHa, 1 XenaHne pa3smecTuTb B OHOM MeCTe pasfinyHble
B3aMMOZENCTBYIOLME KOMMEPYECKMe CTPYKTYPbl OO OrPOMHbIe
Koprnopauumu, AnAa KOTOPbIX Takne COOPYXKeHUA ABNAIOTCA, Kpome
BCEro MPOYEro, YacTbio NMUAXA.

Marepuanbl npegoctasneHbl OO0 «Anioteppa CK»

20
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narofapA MOCTOAHHO Pa3BUBAIOLLMM-
CA 1 BbIXOAALMM Ha HOBbIN YPOBEHb
TEXHOMOMMAM CTWIb COBPEMEHHbIX
He60CKPebOB HMUEM He orpaHuyeH
— 3TO noneT GaHTa3Mn apxXMTEKTOpa,
BOMJIOLLEHHDbIN B cTeKne 1 meTanne. OgHako Takme coo-
PY>KeHNA [OSMKHblI He TONbKO MPOU3BOAUTL Brevatie-
HVe CBOVM HeObbIUYHbIM AM3aiHOM N BbICOTHOCTbIO, HO
N COOTBETCTBOBaTb COBPEMEHHbIM HOpMam K Tpebo-
BaHMAM, K HAM npeabAsaaeMbiM. U 3aecb 3acTponLmK
CTankuBaeTCA C PAJOM TPYAHOCTEN.

K npumepy, nnowaaun npo3payHbix Yacten ¢pacaaos,
NPaKTUYeCKN MOMHOCTbIO OMOACHIBAIOLNX COBPEMEH-
Hble HebocKpebbl, ABNAIOTCA HEOTHEMIEMON YacTblo
JKCTepbepa 34aHNA 1 CO3[al0T BO3MOXKHOCTb ANA NPOo-
HVKHOBEHWA COJIHEYHbIX JIyYel, TeM CaMbiM 3KOHO-
MSA 3/IeKTPOHEPIMI0 HA MCKYCCTBEHHOM OCBELLEHUU.
OpHako npu 3TOM Mbl CTankmBaemca ¢ npobnemon
oborpeBa 3aaHNA, TaK Kak TenornoTepu Yepes cBeTo-
Npo3payHylo YacTb Gpacapa B HECKONbKO pa3 npeBbl-
LIAIOT COOTBETCTBYIOLLME MOTEPU Yepes HENPO3PayHble
KOHCTpyKUMK. Hanpumep, cornacHo TpeboaHmam CHull
23-02-2003 «TennoBaA 3awmta 3gaHu» n MICH 4.19-
05 «MHOrodyHKUMOHabHblE BbICOTHbIE 3[aHUA N KOM-
NneKcbi» NpuBefjeHHOe COMPOTYBIIEHNE Tennonepeaaye
cTeHbl JOMmKHO AnA Mocksbl 6biTb 6onee 3,12 m%C/BT.
[obuTbCA Takmx pe3ynbTaToB OT CTEKNIOMNaKeTa B HaCTOA-
Liee Bpemsa NPOCTO HEBO3MOXHO, HO MUHVMM3MPOBaTb
3TV NOTEPWN W YyuYnUTbIBaTb MX BMOMHE peanbHo. Kpome
TOro, TPYAHOCTM Bbi3blBAeT OTCYTCTBME B HOPMATUBHbIX
[JOKYMeHTaX CTaHapTOB Ha dacafiHyto cucTemy B LIEeSIOM.
B HacTosLLee BpemMA MOXXHO paccmMaTpmBaTh NnLLb Tpebo-
BaHWA [JOKYMEHTOB, MMEIOLLMX OTHOLLEHME K GpacafHbiM
KOHCTPYKLMAM.

Kak e pewaTb Bce 3T Npobnembl? BOT Kak KOMMeH-
TUPYIOT CAOXUBLUYIOCA cuTyaumio cneuynanuctel OO0
«AntoTeppa CK», 3aH1MatoLwmeca coBpemMeHHbIMy pacag-
HbIMK TexHonornAmn: «Ha faHHbI MOMEHT, Npu OTCyT-
CTBMW HOPMATMBHOWM 6asbl N HECOOTBETCTBMM HALLMX
CTaHAAPTOB Y YC/IOBUIN €BPONENCKNM, aMepUKaHCKUM,
KUTaNCKMM U T.[., TONIbKO NCMbITaHWA MOryT obecneunTb
YBEPEHHOCTb 3aKa3uMKka B KauecTBe W BbICOKUX TEXHU-
YeCKUX XapaKTepucTukax ¢acafHON KOHCTPYKUMM...
3a4acTylo XapaKTepUCTUKK NPOU3BOAUTENeN CTeKkna 1
APYrviX CONyTCTBYIOLWMX MaTeprasnioB He COOTBETCTBYIOT
3asABNEHHbIM NGO NPUHATBI MO CTaHAAPTaM CTpaH Npo-
n3BoaMTenen AaHHbIX TOBapoOB. B ¢BA3M € 3TUM Teope-
TUYeCKMe pacyeTbl CUSIbHO Pa3HATbCA C pesynbratamu
WCNbITaHWIA, YTO Ha MpaKTMKe MOXET NPMBECTU K Mnna-
YeBHbIM nocneacTmAm. Ha Tepputopumn PO yxe Bo3Be-
[EHO HECKOJIbKO OOBEKTOB BbICOTHOIO CTPOWTENBCTBA,
KOoTopble Mocse BBOAA B SKCMyaTaLmio Nokasanu cebs
He C Nnyuyllel CTOPOHbI: Ha BHYTPEHHEN MOBEPXHOCTU
06pa30BbIBaNCA KOHAEHCAT, KOHCTPYKLMW NPOTEKanu 1
NPV HU3KKX TeMnepaTypax npomep3anu...

YyacTByss B TeHAepe Ha CTPOWUTENbCTBO BbICOTHOrO
0bUCHO-TOCTUHNYHOTO Komrnekca B MockBe, Mbl Npo-
BEJIN PACUETbI U UCTIbITaHVs Hamboee BaXHbIX, Ha Hall
B3rNAA, NapameTpoB Ana GacafHbIX KOHCTPYKLUMIA, TaKnX
Kak BO3[yXO-, BOAOMPOHMLAEMOCTb, COMPOTUBMIEHNE

MoHTax pacafHOW KOHCTPYKLMM
B KnumaTunyeckon kamepe HUACO PAACH

CTeHa ons UCnbiTaHWIA Ha BOJO-,
BO34yXOMPOHNLIAEMOCTb

1 COMpPOTMBIIEHVE BETPOBO Harpyske

BETPOBOW Harpy3Ke 1 TeNoTEXHNYECKME XapaKTepucTu-
KN Hawen cuctembl. [lanee Mbl CONOCTaBUAN MOMyYeH-
Hble TeOpeTNYeCKmne faHHble C pesynbraTamy UCTIbITaHUI,
nposegeHHbIX B HANCD PAACH. BbluncneHHble 3HaueHns
Nno COMPOTUBMIEHNIO BETPOBOW Harpy3ke COMOCTaBUMbI
C pesynbTaTaMn UCNbITaHWIA Ha CTeHAe, NO3BONAoLLEM
VIMUTUPOBATb AaBfieHne BO3ayxa ¢ nepenagamn +3500
Ma (puc. 2). YTo xe KacaeTcA TeNNOTEXHNYECKNX XapaKTe-
PUCTUK, TO TYT pacyeTbl, NPOBEAEHHbIE NO eBPONeNcKum
ctangaptam (DIN V 4108-4: 2002-02 n EN 13947: 2007),
nokasanu CBOK HeCOCTOATENIbHOCTb B HALUMX CYPOBbIX
KIMMaTnyecknx ycnosusx. B cucteme mbl ucnonb3osa-
N ABYXKaMepPHbI CTEKNOMAKeT C aproHOBbIM 3arnoJiHe-
Hem 06enx Kamep, BHYTPEHHUM HU3KOIMMUCCYOHHBIM
N Hapy>KHbIM COJSTHLE3ALUTHBIM 3Heprocbeperaowym
NoKpbITMeM. W ecniv BbluMcneHHoe NprBeAEHHOE COMNpo-
TUBNEHVE TENoNepeaaYe NPo3payHo YacTn ANA Halen
cncTembl 66510 paBHO 1,18 M%°C/BT, TO B KTMMaTUYECKO
Kamepe (puc. 3) Mbl nonyunnm 0,87 m>°C/BT. B Henpospau-
HO »Ke 30He Halllei MOAYSIbHOM CUCTEMbI 3a CHET CreLm-
aNbHbIX PELUEHNIA, MPUAYMaHHbIX BHYTPU Hallel KoMna-
HUW, 6bin MonyyeH pesynbtat 547 m%°C/BT, KOTOpbIl C
NNXBOW NePEeKPbIBAET 3HAUYEHUA, OTOBOPEHHbIE B HOPMa-
TUBHbIX JOKyMeHTax. Mbl Monyumnm BbiCOKME pe3ybTaTthbl
Nno BCeM NapaMeTpam UCMbITbIBAEMOW CUCTEMbI, KOTOPbIE
YOOBNETBOPANM TPeOOBaHMAM 3aKa3umKa, HO pa3HMLA B
Teopun 1 NpaKTUKe Nokasana, YTo HeoOGXoaMOo NpoBe-
JeHvie npeaBapUTeNbHbIX UCTIbITaHWiA, UToObl Briocnes-
CTBUW He MpULLNOCh pa3brpaTb dacaj 1 nepeaenbiBaTb
€ro 3a CBOW CYET 1 TeM CaMbIM HECTM YObITKU 1 CPbIBaTb
CPOKU cAauu 06beKTa.

Kakue e BbIBOAbl MOXET cienaTb s cebs 3acTpoii-
WMWK U3 BCEro CKasaHHOro Bbiwe? Bo-nepsbix, npu
BblOOpE TOro WM VMHOFO CUCTEMHOTO pPEeLUeHUs As
BbICOTHOIO 3[j@HWNA [MaBHYIO POSb AOMKHA UrpaTb He

YepTexu UcrbiTaHHbIX 06pasLoB

TOMbKO 1 HEe CTOJIbKO SKOHOMMYECKas COCTaBNAIoLLas,
CKOMbKO TeXHUYeCKne MnokasaTenu npeacTaBfieHHON
KOHCTPYKLMW. Bo-BTOpbIX, HEOOXOAMMO afeKkBaTHO
OLieHVBaTb, CMOXET N KOMMaHWA, KOTOPOW Bbl NepeAa-
eTe noapAAd Ha BefeHve gpacagHbix paboT, cnpaBUTbLCA
C MoCTaBneHHON 3ajayelt, obnagjaeT M OHa AOCTaTou-
HbIM OMbITOM W KBanM$UUMPOBaHHbIMI CrelnanmncTa-
MW B 3TOW 0bnacTu. U B-TpeTbux, Bce NepeyncieHHble
dakTopbl He BygyT MMeTb 0COBOro 3HauyeHWs, eciu
3asABNIEHHble 3TOM KOMMaHMWelN XapakTepuUCTUKM He
6ynyT NoATBEPXAEHbI UCMbITAHUAMMN CUCTEMBI, MPOBE-
[AEHHbIMU B COOTBETCTBUM C HOPMaMM 1 CTaHAApPTaMK,

AenCTByIoWMMN Ha Tepputopumn PO.
Bnarogapum 3a nomollb B NOAroToBKe CTaTb
rNaBHOro KOHCTPYKTOpa OTAeNa CneunpoeKToB
000 «Antoteppa CK» A.B. Kypywesa n kKaHguaara
TeXHNYEeCKNX HayK, 3aB. ceKTopom «Orpa)kaaowme
KOHCTPYKLMW BbICOTHbIX U YHUKaNbHbIX 34aHNI»
HUNCO PAACH A.A. BepxoBckoro.

anpenb/man BM[:““!ME

Wcnbitanne mogyneinn OO0 «Antoteppa CK»
B K/IMMaTUYeCKoii Kamepe

[Ovarpamma pacnpegenequs

Temneparyp
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TepmoaKkTUBHbIE
CTpoUTeNbHbIE
KOHCTPYKLUIA

Co3gaHuio 1 Noaaep*aHnio ONTUMANbHOW XIUON Cpeabl CEeroaHaA
yaensetca 6onbluoe BHUMaHWe. [InA 3TOro yymTbIBaOTCA KNMMart U
naHawadpT MeCTHOCTY, OPUEHTALMA 1 pa3MeLLeHne AoMa, MaTepua-
Nbl CTEH 1 NEPEKPLITUI, CUCTEMbI BOAOCHAOKEHNS N KOHAULMOHMPO-
BaHWA BO3JyXa, UCTOYHUKM SHeprun. OQHUM 13 BaXKHbIX KOMMOHEH-
TOB MO CO3AaHNI0 KOMPOPTHBIX YCNOBUIA NPebbiBaHKA B MOMELLEHUN
cuMTaloTCA 060rpeB 1 oxnaxaeHne 0PUCHBIX 1 KIMbIX MPOCTPAHCTB.
O TOM, KaK AOCTUYb MAKCUMASIbHOrO KOMPOPTa NPV MUHUMANBbHbIX
3aTparax SHepruu, pacckasbiBaeT MeHeaxep no cuctemam Uponor
ANA BofoCHabXeHNA n otonneHna Anekcen baxykos.

Tekct TATbAHA YLLKOBA, ¢poTto Komnanum Uponor
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Kakylo npoayKkuuio npeanaraet poccuinckum
norpe6butenam komnaHua Uponor?

Uponor - 3To MWpoOBOI nuaep B NPOM3BOACTBE
NONVMEPHbIX 1 METaNNoMNoOANMEPHbIX TPybonpoBoa-
HbIX CUCTEM, KOTOpPbIE LUIMPOKO NPUMEHSAIOTCA B CTPO-
nTenbcTBe. MIX MOXXHO MCNONb30BaTb ANA NPOKAALKN
KaK BHELLHWX, TaK U BHYTPEHHNX NHXEHEPHbIX KOMMY-
HUKaLunin. B OoCHOBHOM Mbl Npefnaraem pelleHna gna
BOAOCHAOXeHNA, OTONNEHUsA, OXNaXKAEHNA N OUNCT-
HbIX coopyeHuin. Cenyac Mbl aKTUBHO MpoOABMraem
Ha POCCUIACKMI PbIHOK MHHOBALIMOHHYIO CUCTEMY Tep-
MOAKTUBHbIX CTPOUTENIbHbIX KOHCTPyKuuin Uponor
TABS, KoTOpaa npefHa3HayYeHa ANA OXaXKAeHNA BO3-
ayxa B nomeleHun. Mbl cumtaem 3TO HampasieHue
nepcneKkTMBHbIM, Befb, NO pacyeTaM HawWx eBpoO-

NencKnx CneymnanmcToB, PbIHOK KOHAULNOHMPOBAHNA
BO3yxa U3-3a rnobanbHoro notenneHus byger pactu
Temnamu nopagka 5% B rog.

Pacckaknte o Ha3HaYe€HUN N KOHCTPYKLMOHHbIX
0CO06EHHOCTAX TEPMOAKTUBHbBIX CTPONTEJIbHbIX
KOHCTPYKLUUA.

Mo cytu, 3Ta cuctema BbICTYNaeT anbTepHaTUBOMN
TPaAULMOHHOMY BO3AYLIHOMY KOHAMLNOHMPOBAHMIO
NnoMeLLeHNIA, KOTOPoe NMeeT PAJ XOPOLLIO N3BECTHbIX
HeAOoCTaTKOB. DTO BbICOKAaA CKOPOCTb ABMMEHNA BO3-
Ayxa B MOMeLleHUW, MPUYEeM XONOLHOro, YTO MOXeT
HEraTMBHO CKa3aTbCA Ha 3[40pPOBbe YeNioBeKa; BO3-
MO>KHble LYMbl, BO3HMKaOLWMEe NPY ABUKEHUWN BO3-
AyXa Nno BEHTUAALMOHHbIM Kopobam 1 nnapoHam. C
MeANLUMHCKON TOUYKMN 3peHNA Hanuyre nbinv B BO3ay-
Xe, ero nepecyLBaHne, pacnpocTpaHeHne BpefHbIX
MUKPOOOB BefEeT K YBENMYEHUIO PUCKa BO3HUKHO-
BEHVA pecnupaTopHbix 3aboneBaHuit. K HepgocTat-
KaM MOXHO OTHeCTU U To, YTo Kopoba BO3AYLIHOMO
KOHAULMOHNPOBAHMWA NOPTAT MHTEPbEP MOMELLEHUN,
HaKarnaMBaloT Mblfb, @ BEHTUNIATOPbI TPEOYIOT Nepro-
[MNYECKoro obcNyXnBaHus.

Cuctema Uponor TABS npegHasHaueHa gna oxnax-
JeHuA BO3dyxa B MOMELLEeHUAX MyTeM NyuYynucToro
TENoo6MeHa MeXAay OXNakAAeMOMN MOBEPXHOCTbIO
CTPOUTENBbHOWM KOHCTPYKLMK (Hanpumep, nepekpbl-
TMA) N BO3JYyXOM nomelleHndA. To ecTb xonofgHoe
nepeKkpbITUe 3abnpaeT 13 Bo3gyxa Temnio B JHEBHOE
BpeMA, a CaMO MepeKpbIThe OXNlaXKAaeTcA HOUblo.
Takol cnocob ele Ha3biBalOT MOBEPXHOCTHBIM OXMarK-
JeHvem. Ero cyTb 3aknoyaeTca B TOM, YTO B Momelle-
HUW NOBEPXHOCTb NEPEKPBITUS UMeET bosiee HU3KYI0
TemnepaTypy, YeM BO3[yX, CO3[AETCA Tak Ha3blBae-
MbIli TemnepaTypPHbIA Hanop (pasHuua Mexay Temne-
paTypoi Bo3gyxa U MOBEPXHOCTW NepeKkpbiTUA unm
cTeHbl). B pe3ynbtate TemnepaTypHOro Hanopa u3
BO3/lyXa NnomeLleHns 3abmpaeTcsa Tenno.

OxnaxkpeHve e caMoro nepeKkpbITMA focTuraeTca
nyTem UMPKYnsuumM Bofbl Mo Tpy6aM, pasmelleHHbIM
B BUJE 3MeeBMKA B XeNle306eTOHHOM MepeKpbITUn
unn cteHe. CoBCTBEHHO rOBOPs, Boda W ABnAETCA
XONIOAOHOCUTENEM, 3a6UpaloLL MM TEMNsOo 13 NepPeKpbI-
TUS, @ NEPEKPbITUE BLICTYMNAET B POSM aKKyMynsaTopa
xonofa. TakoB MpuHUUN paboTbl Hawen cucTembl
Uponor TABS.

Kak perynupyetca npouecc nonyyeHus xonoga?
Mpu NPOEKTPOBaHUN CUCTEMbI MPON3BOANTCA Cre-
LManbHbIA pacyeT HeobXoAVMMOW CTemneHu OXJaK-
[leHNA NepeKkpbITMA AN KOMPOPTHOro NpebbiBaHMA
yesioBeka B nomelyeHmmn. OnpepensieTca Xonoaunsb-
Has MOLLHOCTb NePEKPbITUSA 1 TO, HACKOJIbKO OHa Y0~
BNETBOPAET NOTPEOHOCTU KOHKPETHOrO MOMELLEHUS
C onpefeneHHbIM KONMYeCcTBOM Jofern U obopyao-
BaHuA. O6A3aTeNbHO YUMTbIBAeTCA U PErvoH pac-
NoJIOXXeHns 3aaHuA. B 3aBUcMMoOCTM OT Heobxoau-
MOrO KONMYEeCTBa akKKyMynMpyemoro xonoga B nepe-
KpbITUW onpedenseTca BpemMs LUPKYNAUUM B HeMm
xonogoHocuTena (Boabl) 1 ero napameTpbl (CKOPOCTb,

TemnepaTypa). OTO JeflaeTcAa Ha 3Tane MpoeKTUpo-
BaHMA U KOHTPONMpPYeTCA aBTOMATUKOW B Mpouec-
ce skcnnyaTtauyun. CywecTByeT MakCMMyM, KOTOPbIA
MOKeT HaKOMUTb NepeKkpbiThe. OfgHaKo ecnm pacyeTsl
MOKa3blBaloT, UTO HAKOMUTESIbHBI MaKCUMyM nepe-
KpbITUA He MOKpbIBaeT noTpebHoCTell nMomelleHns
B X0JSiofle, TO MOXHO AOMONIHUTENbHO MCNONb30BaTb
TPaAULMOHHYO CMCTeMy oxnaxaeHus. B atom cnyvae
JOMONHMTENbHAA crcTema yxe byaeT MeHee MOLLHOM,
yem npwu oTcyTCTBMM cucTembl TABS, a cnegoBaTenb-
HO, 60nee 3KOHOMUYHOW.

YT10o6bl YCTPaHMTb OMACHOCTb BblNafeHNA KOHAEH-
cata (Touka poCbl), Ha OXJIaKAEHHON MOBEPXHOCTU
npuMmeHsaeTcA crneumanbHasa aBToMaTKa AnA ynpas-
NeHnA TemnepaTypoi BOAbI B 3MeEBUKe C KOHTpose-
pamun 1 gatumkamu. [laTumkm yctaHaBAUBaoTCA NM6o
Ha camoin Tpyb6e, nnbo Ha oxNaxAaaemMol NoBepx-
HoCcTU. U ecnn paTumku dukcmpyioT npubnmxeHve

Hatunkun perynmposaHua

MoHTaX HanosIbHOro
oxXNnaXKaeHuA

KomnaHusa Uponor — mexayHapoaHbIi KOHLEePH No Npovn3BOACTBY
NOIMMEPHDIX TPY6 ANA PasNnNYHbIX HYXKA CTPOUTENBCTBA, BHYTPEHHUX 1
BHELLHWX UHXKEHEPHbIX CUCTEM: OTOMIEHUA, OXNTAaXKAEHNIS, BOJOCHAGXKEHNA.
Uponor npeanaraeT TakxKe cMctemMbl 419 CO3AaHNA KNMMaTa B MOMELLEHUAX.
Komnanusa Uponor umeet 6onee 4500 cOTPYAHVKOB, MPON3BOACTBEHHbBIE
nnowaau B 11 1 npogaxm npoaykumm B 100 ctpaHax mnpa. OHa npegnaraet
VNHHOBALIMOHHbBIE NPOAYKTbI U TLATENIbHO NPOPaboTaHHble peLLeHus.
Poccuiickomy notpebuTenio KoMNaHua npegnaraet BHyTPEHHUE U
Hapy»Hble CMCTEMbI [19 BOJOCHAGXEH WA, OTOMNIEHNS, OXNaXAeHUA 1
OUMNCTHbIX COOpPY»KeHMn. Uponor cerogHa — MMPOBOW infep B NPON3BOACTBE
NOIMMEPHbIX TPY6, Kak MPOCTO MNACTUKOBBIX, Tak U METaNIONOIMMEPHBbIX.

anpenb/man Bb“:ﬂ“!kjvﬁ
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[eHb

Houb Cnocobbl oxnaxpeHus
pyHTOBaA [eotepmanbHas
Boja 3Heprn
HouHown XonoguneHas
BO3[yX ycTaHoBKa
(4mnnep)

KoHuenuua cnctembl TABS

94

[etann moHTaxa

TABS ot Uponor — 3¢p$eKTUBHbI Cnocob oxnaxaeHus
OPUCHBIX 1 06LLECTBEHHBIX 3MaHUI C OXNaXaaloLen
cnocobHoCTbIo A0 80 BT/m2.

« Yno6cTBO 415 nonb3oBaTenien, Bbiroaa ans
COBCTBEHHMKOB

» [lonroBe4yHoOCTb

+ DHeproadPeKTNBHOCTb

+ 3HAUMTENbHOE CHIPKEHME IKCMyaTaLMOHHBIX 3aTpaTt
« HV3Kuni ypoBeHb Wyma 1 ABKEHNA BO3ayXa

+ ABCONIOTHanA apxmTeKTypHas ceoboga

+ YHMBEPCaNbHOCTb UCMONIb30BAHUA: U AN1A
OXNaXKAEHWS, 1 ANA OTONNeHns

+ BO3MOXXHOCTb UCNONb30BaHWA NCTOYHNKOB
BO306HOBNAEMON SHeprum

TemnepaTypbl MOBEPXHOCTM K TOUYKE POCbl, TO KOH-
Tponnep Mo 3TOMY CWUrHany AaeT KOoMaHAy 3anop-
HOMY KnanaHy nepeKkpbiTb nogayy XonogoHocuTens
B 3meeBUK cuctembl TABS. HyxHO yuyecTb u TO, uto
Mbl MpeAsiaraeM HakanavMeaTb XONof B MepeKpbITUn
HOUYbIO, TaK Kak B 3TOT Mepuof TemnepaTtypa Hapy-
HOro BO34yXa ropasfo Huxe, yem gHem. B pesynb-
Tate KM xonogunbHOW MalUHbl CEPbE3HO MOBbI-
waetcA. [103TOMy HOUbIO MOXXHO OXNafuTb XKeneso-
6GEeTOHHbIE MEPEKPbLITAA A0 HYXHOW TemnepaTtypbl,
a OQHeM OTKJIIUUTb UUPKYNAUMIO XONOAOHOCUTENSA.
B pesynbrate B TeyeHue OHA cuCTEMA NEPEKPbITUN
OTAaeT X004 1 HakannueaeT Tenno. bnarogapa mac-
CUBHOCTU KeNle306eTOHHbIE MepPeKPbITUA HaKanu-
BAlOT OOJNbLIOE KOMUYECTBO XONOAa, U TEeM CaMbiM
MOBbILAT 3Hepro3¢pdeKTMBHOCTbL 3daHnA. Ho 3To
He O3HauyaeT 3anpeTa Ha LUUPKYNnAUM XONOJOHOCH-
TenA gHem. MpoCcTo C TOUYKMN 3peHnA SKOHOMMNYECKON
3bPeKTVBHOCTU JIOrMYHee MPOeKTNPOBaTb ee Tak,
yToObl OHa HaKamavBana Xonof TofbKo Houbto. Ho
€C/IM pacyeTbl MOKa3bIBaloT, YTO ANA AAHHOro nome-
LeHMA HaKananBaemMowm MOLIHOCTM HeJoCTaTOYHO 1
HY>eH AOMONHUTENbHbIA XON04, MOXHO 3Ty CMCTeMy
OCTaBUTb paboTaTb 1 AHEM, MPOAOKasA TeM CaMblM
npouecc oxnaxaeHus.

KakoBbl mapameTpbl  TeXHUUYECKNe XapaKkTepm-
CTUKU AOCTYNHbIX TeMNepaTypPHbIX peXnmos?
OcHoBHas 3agaya cuctembl TABS - y6paTb U3 nome-
LeHMA n36bITKKM Tenna. TennounsobiTKM onpeaensaTcs
TPaANUMOHHBIM cnocobom - cornacHo CHullam n
FOCTam. Micxoas 13 Toro, uTo € 1 KB. M NepeKkpbITuA
MaKCUMaNbHO MOXHO cHATb o 80 BT xonopa, co

Bblcn].!!h'/ﬁ anpenb/man

cteHbl — 50 BT, c nona - 40 BT, MmoXHO paccumTatbh
pJoctatouHo nu 6yget cuctembl TABS ana gaHHoro
nomeweHma. Ecnm mowHocTb He npeBbiwaeTt 80 BT
c 1 kKB. M, TOo cuctema TABS gocTtaTouyHa gnsa oxnax-
AeHus nomeweHna. Ecnn npeBblwaet, TO0 Tpeby-
eTcA AOMONHUTENbHbIA UCTOYHWK XONI0Aa, Hanpu-
Mep cucTeMa BO3JYLWHOro KOHAWLUWOHWPOBAHUA.
B poccuitickom 3akoHopaTenbCTBe eCTb HOPMaTUB-
Hbll MOKa3aTenb OMNTMMaNbHOWN TemMnepaTypbl AnA
neTHero u 3MMHero BpemeHu. lNo3Tomy pacueThbl
NpoBOAATCA TakKMM 06pa3om, UTo6bl 3TOT HOpPMaTUB
6bin obecneyeH. Kpome Toro, cuctema TABS moxeT
paboTaTb Kak AnA OoxnaxpeHud, Tak U Ana nopo-
rpesa. [pocTo BoAa, CTaHOBACH TEMIOHOCUTENEM,
nofgorpesaetca Ao Heobxogumon Temnepatypbl. B
3Tom cniyyae cuctema TABS 6yaeT BbicTynaTb Kak
aKKyMynaTop Tenna.

KakoBbl KOHKypeHTHble NnpenmyLiecTBa Bawuen
pa3paboTKu 1 B Uem ee Hoy-xay?

Xouy OTMeTWTb, YTO MepBaA CUCTEMA OXNaxAeH-
HbIX MepekpbiTUn nosasunacb euwe B 1930-e rogpl B
lepmaHnn. Torga B nepeKkpbITA 3aKNaablBannch 3mee-
BMKW U3 CTaNbHbIX TPy6. VX OCHOBHOWN HepocTaTok
— OFPOMHOE KONMMYeCTBO CBapHbIX LUBOB, KOTOPbIE CO
BPeMeHeM MOIN AaBaTb NPOTEYKY, MO3TOMY cUcTeMa
He npuKunacb. BepHynucob K Hel B 50-x rogax npoLuno-
ro Beka, Korga nosaBmMIacb BO3MOXHOCTb AienaTb 3mee-
BUKW 13 MONUMEPHbIX TPYO. B 0TAnUme OT KOHKYpPeHTOB
Uponor npegnaraeT He TONbKO camy TEXHOMOIIO, HO 1
CepBUC NO NPOEKTUPOBaHNIO U LWed-MOHTaxy. Mpuuem
Uponor cam 3aHMMaeTca NpoeKTMpPOBaHMEM AaHHON
CUCTEMbI, TaK KaK CYLLECTBYIOT HEKOTOPble TOHKOCTMU,
WHHOBALIMOHHble pa3paboTKy, AOCTYMHbIE TONBKO Cre-
umanuctam KomnaHun. EcTb ewe HeCcKonbko BbICOKO-
TEXHONOMMYHbIX SN1IEMEHTOB, MO3BONAIOWMNX YNPOCTUTb
MOHTaX [aHHbIX CUCTEM, KOTopble 6bliv Hamu pas-
paboTaHbl 1 3amnaTeHToBaHbl. LLled-MoHTax cuctembl
ocyLecTBAAeT Takxe komnaHua Uponor.

Hackonbko cucrembl TABS saKoHOMUYHee Tpaan-
LIOHHOr0 KOHAULNOHNPOBaHNA?

Mo sKkcnnyaTayMOHHbIM 3aTpaTaM SKOHOMUA MOXeT
cocTaBuTb A0 50% B CpaBHEHUWN C BO3AYLUHbIM KOH-
AVLMOHUPOBaHMEM. 10 MHBECTULMOHHBIM — cUCTEMA
TABS moxeT patb 3koHomuio o 30% (pacuet ana
CeMU3TaXKHOTo 3aaHuA nnowaabio 12 700 KB. M).

DKOHOMMA [OCTUraeTcA 3a CYeT pasHuubl Tenso-
eMKOCTV BOAbl U BO3fyxa. [AnAa cpaBHeHUs: 4TOObI
nepeHecTN TO Xe KONNYeCTBO X0NoAa, KOTopoe nepe-
HocuT 1 N BoAbl, Bam notpebyeTca 3,5 KybomeTpa
BO3[yXa, TakK Kak TEMN0EMKOCTb BOAbl FOpa3fo Bblille,
yem y BO3gyxa. JTO O3HauaeT, yTo AnA nepeHoca
XONOAWNBbHON SHEPrun BOAON MOXHO MCNONb30BaTb
TPyObl ropasfo MeHbLUEro AMameTpa, Yem AvameTp
BO3[yXOBOAOB Npu BO3AYLHOM nepeHoce. OTciofa nx
MEHbLLas CTOUMOCTb, YEM Y BO3JyXOBOAOB 6OMbLIErO
AvameTtpa. MeHblle MOLWHOCTb, @ 3HAYUT LieHa Haco-
COB 1 3aTpaTbl Ha NEKTPO3HEPIUI0 MO CPAaBHEHWUIO C
BO34YLWHbIMU BeHTUnATopamu. [Mpeanaraembiii Hamm

peXM HaKannmBaHMA Xosioga no3BonAaeT SKOHOMUTb
JHepruio n3-3a ee 60siee HU3KOWM CTOMMOCT B HOYHbIE
Yyacbl. Kpome TOro, 3a CHeT OTCYTCTBUA 60NbLINX BEH-
TUNALNOHHDbIX KOpO6OB CHMXaeTCA BbICOTa 3TaXa, a
cfiefoBaTesibHO, 1 BbICOTa 34aHUA.

Kakue cywecTByIOT orpaHN4YeHus Npu 3KCnyara-
LU TePMOAKTUBHbBIX CTPOUTESIbHbIX KOHCTPYK-
yun?

B cBA3M C TeMm, UTO «3MeEeBUK» MPU MOHTaXe
3aMOHO/NYMBAETCA B »Kene3006eTOHHble nepekpbl-
TWA, HYXXHO MMEeTb B BUAY PAL OrpaHWYeHuin ans
JaHHOW cucTembl. [OCKOMbKY MOBEPXHOCTb Xene-
3006TOHHOrO MepPeKkpbITUSA ABAsSeTCA pabouen, To
He JoMyCKaeTCsA NPUMEHeHNe NoLBECHOrO NOTOJKa.
DTO CBA3aHO C TeM, YTO NOABECHOM NOTOJNOK 3aKpPbl-
BaeT pabouylo MOBEPXHOCTb, UYTO Pe3KO YyXyAlla-
eT Tennoo6MeH MeXay MepeKkpbiTUEM 1 BO3JYXOM
nometleHun, B pesynbrate yero Kl npaktnyecku
npubnmxaeTtca K Hynio. To ecTb obA3aTeneH npamon
KOHTaKT MeXAy BO3JYyXOM U MOBEPXHOCTbIO nepe-
KPbITWA UKW CTEHBbI.

CnepyeTt oTmeTUTb, uto cmctema Uponor TABS He
3aMeHsAeT o6lWeoOMEeHHYI0 1 aBapuUiHYO BEHTUNA-
uuio (obecneueHre KpaTHOCTY BO3ayxoobmeHa, MAK

BpPeAHblX BelecTB, NblneyaaneHne, NPoTUBOAbIM-
HaA 3awmTa 1 T.N.). M3-3a OTCYTCTBMA NOABECHOrO
NoTO/NKa BO3HMKAET HEOOXOAMMOCTb CKPbITOM Mpo-
KNagky BeHTUAAUMOHHBIX Kopob6oB. B atom cny-
Yae MOXHO MPeasoKnTb pasfinyHble pelleHns Mo
pa3BoaKe BEHTUNALMOHHbBIX KOMMYHVKaLUWiA B nony,
B KOPWAOPE, TAe He HyXHa cucTema OXNa)KAeHus.
TaM MOXHO 3aKpbiTb NOABEAEHHbIE KOMMYHMKaLnUn
NOABECHbIM MOTONIKOM, MOCTAaBMB B MOMELLEHNMN CO
CTOPOHbI KOpUAopa BEHTPELLETKN ansa obecneyeHuns
BO3Ayx006meHa.

Bo n3bexxaHvie noBpexaeHunin Tpy6 orpaHmnyeHa rny-
61HA OTBEPCTUIA, KOTOPbIE MOXXHO CBEP/IUTL B MOTOJIKE.

CywiecTBYIOT N1l OrpaHUYEHUA B CMONIb30BaHUMN
dacagHbIX cucTem Npy NPUMEeHeHNN CUCTeMbI
TABS?

OrpaHuyeHnin MO WCMNOJSIb30BAHUIO HAPYXKHbIX
dacagHbix cuctem HeT. EAnHCTBEHHOE, NPU HexBaTKe
MOLLHOCTEN Ha OxNakaeHune 3gaHna cuctemon TABS
npyY NPOEKTUPOBAHNN HY>KHO Y4YeCTb BO3MOXHOCTb
YMeHbLUeHNA TenIonoCcTynieHni, Hanpumep nyTem
YCTaHOBKM Ha OKHaX »anio3u, 3akpblBalowWmx nome-
LLeHNe OT CONTHEYHbIX Niyyein. MoXXHO npeagycmoTpeTb
1 Apyrue pelleHus — UCNonb3oBaTb CTeKNa C NOHU-
MEeHHbIM YPOBHEM NpOMycka COMIHEYHOW paamaumu,
npeaycMoTpeTb UHYHO 3alUTY NOMELLEHNA OT HeXxe-
naTenbHbIX TeNNoNoCTyNIEeHNA.

Ana Kaknx 3gaHunii npegHasHavyeHbl Nofo6HbIe
cncrtembi?

Takune cuctembl Mbl MO3MLIMOHMPYEM ANA HOBbIX 3Aa-
HWIN 06LLeCTBEHHOro Ha3HauyeHus. B nepByio ouepepb
3T0 OPUCHbBIE LLEHTPbI, TEATPb, LUKOSIbI, 34aHNA a3pornop-
ToB. O6A3aTe/IbHO HOBbIE, MOTOMY YTO 3MEEBUK 3aMOHO-
nuumnBaeTca B GETOHHOE MepeKpbITUe, COOTBETCTBEH-
HO, ANIA PEKOHCTPYKLMWN Takoe pelleHne He MOAXOAMT.
[nA pekoHCTpypyeMbix MOMELLEHNIA Mbl Mpeasiaraem
oxJflaxJaemMble NaHenu Ana nogBeCcHoro NoToska.

Kak 3To COOTHOCUTCA C «3eNIeHbIM CTPOUTENbCTBOM»?

OueHb xopouwlo. pexpae Bcero 310 cyllecTBEHHas
SKOHOMMA dHEpPrum, 4to Heobxoammo, uytobbl nobas
cuctema Oblfla MPU3HaHA 3KONMOrMYECKM YUCTOW.
[na oxnaxxgeHna MOXHO WCMONb30BaTb Pa3fiNyHble
WCTOYHUKK, B TOM YncCile reoTepmanbHble. Monyyatb
XONoA MOXHO M3 3emnu unm BoAbl. Bo3aMoxHOCTb
MCMONb30BaHNA B HOUYHOE BPEeMs, KOrfa CHMXaeTcA
CTOVMIMOCTb SHEPruK, TaKkKe AenaeT 3Ty cuctemy 6onee
SKOHOMMWYHON.

YKnagka 3meeBuKa
HaMosIbHOro OXNaXXaeHusn

anpenb/man Bb“:ﬂ“!kjt
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(BeTonpo3payHbie Kpbilin
TATNIPOO® TN CK-60500

CornacHo CyLLECTBYIOLLMM Ha CErOAHALLHIIA eHb HOPMATUBHBIM AOKYMEH-
TaM MOXHO BbIAENUTb TPU CUCTEMbI ECTECTBEHHOIO OCBELLIEHNSA MoMeLLie-
HWIA: GOKOBOE, BEPXHEE 1 KOMOVHMPOBaHHOE (BOKOBOE + BepXHEE).

B pse cnydyaeB 60KOBOE OCBELLEHME HE CIOCOOHO B IOCTATOUHON CTe-
MeHN peLnTb NPobieMy eCTECTBEHHOTO OCBELLEHA 3AaHNSA. ITO 00Y-
C/NOBJIEHO C/ILLKOM NJIOTHOW 3aCTPONKOM OTAENbHbIX PalioHOB ropofa,
KOra CTeHbl COCEAHVIX [IOMOB MPEMATCTBYIOT AOCTYMY ECTECTBEHHOTO
CBeTa B NoMeLLeHVA. PelunTb faHHyo Npobnemy MOXHO Mpu NOMOLLW
CBETOMPO3PaYHON KPOBAM N 3€HUTHbIX GOHAPEVA.

Martepuanbl npegoctaBneHbl 3A0 «TATIPO®»

96 BblchM anpenb/man

CBeTonpo3payHyio Kpbily 4acTO Ha3blBalOT BEH-
LOM apXMTeKTypHOW KoHuenuuu 3aaHua. OHa He
TOMbKO M3AaneKka NpuBneKaeT BHUMaHNe, HO 1 CO3-
faeT NpoHU3aHHble CBeTOM, KOMGOPTHbIe U Npw-
BrieKaTesibHble nomelyeHua. MNpu 3Tom cBeTonpo-
nycKawowme NoKpbiTUA, NPU BCEN KaXKyLlenca BO3-
OYWHOCTW, FapaHTUpPYOT rMApPo-, Napo-, Tenao- un
3BYKOM30NALMIO.

MpeanbHbiM MaTepuanom AnA W3roToBieHUs
KapKkaca noflo6HbIX KOHCTPYKLUWIA, NPUTOAHBIM ANA
CO3AaHMA NPOCTPAHCTBEHHbIX ¢OPM, MO npaBy
cyutaeTca antomuHuin. OT NpPoyMx MaTepuanos,
Ncnosib3yemblx ANA U3rOTOBMIEHUA MepenneTos

160

200

i

CeyeHuie CTONKM NepPBOro ypoBHA
C OTTOKOW YCOB 1 CMITOLIHBIM

CeyeHue BEHTUNALMOHHOIO
fll0Ka C 3anofiHeHnem 53 mm

ynnotHuTenem

OCTEeKNeHMA, ero oTamMyaeT NOBbIWEeHHAA CTONKOCTb
K BO3[eNCTBNAM OKpPY»Kalolen cpefbl, OTCyTCTBME
KopobsieHna, BbICOKOE COOTHOLWEHUE MPOYHOCT-
HbIX CBOWCTB W Beca, 3Konoruyeckas 6esonac-
HOCTb.

YunTbiBas NoTpebHOCTM MeHALWErocsa pbiHKa n
noxenaHusa notpebuteneit, komnauus «TATIMPOO»
paspaboTtana o6HoBReHHY ceputo TINCK-60500.

Cepusa TINCK-60500 BonnoTtmna B cebe Bce npe-
mmylecTtsa npeabigywen cepum TMCK-60 n npu-
obpena pononHWTenbHble, Mo3BonAwlWMe pea-
NN30BaTb CaMble CMenble MPOEKTHble pelleHunsA.
Bbnarogaps MHOroQyHKUMOHaNbHOCTU UCMOJb3ye-
MbIX Npodunein MOXXHO KOHCTPYMpOBaTb Camble
pa3HoobpasHble No pa3mepy, bopme u BbiNONHAE-
MbIM QYHKUMAM CBeTONpO3payHble KpblllKW, Kak,
Hanpumep, OAHOCKAaTHble W ABYCKaTHble KpPbIlWK,
Kynona, apkagbl, apoyHble CBOAbl, NMPaMUAbl U
Ba/lbMOBble KPOBW.

KoHcTpyKumnmn cBeTtonpo3payHbix Kpbiw TMCK-
60500 MOTyT 6bITb CAaMOHECYLWNMN NN Ha KapKace.
WnpuHa nuueBoi nosepxHocTu npodunen — 60
MM. MOMEHT nHepLuun cToeK — oT 7,94 po 1137,8 cm?,
purenen - ot 7,6 po 82,16 cm*. 3anonHeHne - cTe-
KnonakeTbl TONWMUHON 24 nnn 32 Mm.

B KOHCTpyKumax obecneumBaeTcs ABYXYpPOBHe-
BbIl OTBOJ, BNary, Yto Mo3BosAeT NPUMEHATb X B
NOMeLLEHNAX C NOBbILWEHHONW BNAaXXHOCTbIO (6accei-
Hbl, 3MMHMe cafbl U T.M.).

B Kpblwwn nerko BCTpanmBaeTCA BEHTUAALMOHHbIN
niok TMCK-60, KoTopbI NCNONb3yeTcA ANA BEHTUNA-
1M 1 gbiIMOyJaneHuns.

B cBA3M c Tem uTO B NocnegHee Bpemsa BCe valle
BO3HUKaeT MHTepecC K CTPYKTYPHbIM KPbIWHbIM

160

200

CeyeHue purens, NPUMeHAEMOro
Ha N3nome CTONKMN

i

36

73

CeueHue CTOKM NePBOro ypoBHA
C apanTepom (anbTepHaTUBa rmbKe ycoB)

cuctemam, ana cepun TMNCK-60500 paspaboTaHbl
BapuWaHTbl WCMOMHEHNA N OCBOEHbl KOMMJIEeKTYIo-
Wwme AnA CTPYKTYPHOro WCMNONHEHUsA CBEeTOMNpo3-
payHbIX KpOBenb.

PacwmnpeHHaa HomeHKNaTypanpodunennossonsa-
eT onTMManbHO nNofobpaTb TeXHUYECKNe pelleHns
ONA KaXXAoro KOHKpeTHOro npoekTa. NpumeHeHHble
B HOBOW Cepun CUCTEMHblE peLleHUs, Takme Kak
CTPYKTYPHOE UCMOJIHEHUNE, YCUNIEHHble 3aKnaaHble,
KOpHeBON npodunb, anbTepHaTVBa rM6KM YCOB,
rapaHTVPOBAHHbBIN OTBOJA Bfarv, He TONbKO MOBbI-
WalT noTpebuTenbckme KauecTBa NOKPbLITUIA, HO 1
MMeT HeocCnopumble NpenmyLlecTBa nepen oTe-
YeCTBEHHbIMM aHanoramu.

PasBuTune TexHonorum B obnactn ctpontenbCcTBa
0o6LleCcTBEHHbIX 3[aHUI, a Takxe nx npodeccuo-
HanbHOEe WCMNoNb30BaHMe NO3BOSIAET CO3jaBaTb
NPOEeKTbl OCTEKNEHNA, B KOTOPbIX BHELUHEEe N BHY-
TpeHHee MPOCTPAHCTBO 3JaHUA CMblKaloTcA, a
OKpyalowWwnn naHawadt CTaHOBUTCA d/1EMEHTOM
MHTepbepa. [locTuKeHre Taknx MPOCTPaHCTBEHHbIX
OTHOLWEHWI U ABNAETCA Lenblo COo3f[aHUA CBeTO-
Npo3payHbIX Kpbil, BU3yasbHaa NEerkocTb KOTO-
pbiX MO3BONAET MM BMUCHIBAaTbCA B apXUTEKTyp-
Hbll 0BNUK 3[aHNA, NOCTPOEHHOrO NPAKTUYECKN B
nobom ctune.

CeyeHue purens, NPUMeEHAEMOro
Ha NPAMOM y4yacTKke

OpFaHI/I3aLWIF| BepLWUH
Kynonos, nnpammg

3A0 «TATIPO®».

423802, Pecny6nuka TaTtapctaH, Ha6epexHbie YenHbl,

np-T Mycbl xxanuns, p. 78.

Ten.: (8552) 77-82-04, 77-82-05, 77-84-01.

www.tatprof.ru
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MeTtann unu 6eton?
Kto xoro?

OnbIT Bo3BejeHUA BbICOTHbIX 3faHNI C UCNONb30BaHUEM
MeTanoKapKaca Ha Tepputopumn PO Ha npumepe BbICOTHOrO
Komnnekca «EBpasusa»

BbicoTHbIN KOMNneKc «EBpasunsA» B OTANUME OT CBOUX KNACCUYECKUX
Xene300eTOHHbIX «COBpaTbeB» 06NafaeT PAAOM KOHCTPYKTUBHbIX
CBOJCTB, KOTOPble AenatoT ero 6onee NpuBneKaTeNbHbIM AN NOTEH-
LManbHbIX MHBECTOPOB M apPEHAATOPOB, YTO ABMAETCA CTUMY/IOM K
MCNONb30BaHIO JaHHOrO OMbITa Ha APYriX 0ObeKTax Kak B MoCKBe,
TaK 1 no Bce Poccum. C gpyron CTOPOHbI, UMEIOTCA HEKOTOPbIE CIOX-
HOCTW, 3aTPYAHAIOLLME MOBCEMECTHOE UCMONb30BaHNE METaNINOKOH-
CTPYKLMI B KUTULLHOM 1 KOMMEPUYECKOM CTpoUTENbCTBe. B cTaTbe
CAienaHa nonbiTka BbIABUATb OTINYNTENbHbBIE OCOOEHHOCTI BbICOTHBIX
3AaHUI C NCNONb30BaHVEM METaNIMYECKOro KapKaca v AaTb Onu-
CaHVie OCHOBHbIX HECYLLMX KOHCTPYKLWIA C Lienblo copMmMpoBaTh y
ynTaTensa NPeACTaBneHne O JaHHOM TUME KOHCTPYKTUBHOM CXEMbI.

Tekct ANIEKCAHZP BOPUCOB, rnasHbin cneumnannct-koHCTpyKkTop 3A0 «fopnpoekT»

28

AnekcaHpgp bopucos

CHOBHble omJiu4uUMesnbHbie Yyepmbl
[laHHOro O6beKTa B CpPaBHEHUU C
npumeHsembiMy B MOCKBE KOHCTPYK-
TUBHBIMI CXEMAMW — HanMuune crane-
XKenesob6eToOHHOro sAApa, ayTpurep-

HbiXx depm ans GpopmrpoBaHuA GYHKLMOHANbHOMO

N apxXMTeKTypHoOro obnvka 3haHuvs, MCrnosb3oBaHve

KOMMO3UTHBIX NEPEKPBITUN, @ TaKXKe KOHCTPYKTUBHbIE

0COBEHHOCTN METANNNMYECKOrO KapKaca 1 pag apyrux

napameTpoB. Mcnonb3oBaHMe MeTasIoOKOHCTPYKLNIA
yrpoLaeT NPOKIaAKy OCHOBHBIX 1 JOMOMHUTENbHbIX

KOMMYHMKaLWiA, CHUXKaeT obLwmin BeC 3qaHnA, No3Bo-

NAeT UMeTb CBOOOLHOE BHYTPEHHee MPOCTPaHCTBO

0dUCHOro MOMeLLeHNsi, He OTATOLEHHOE MOLHbI-

MU KONOHHaMMK, ¢ 6onbluei peanunsyemoit nioLwagblo

Bblcnr!!h'/ﬁ anpenb/man

TUNOBOrO 3Ta)ka 3a CYET HebOoNbWNX MOnepeyHbIX
pa3mMepoB HeCYLMX BEPTUKaANbHbIX 31EMEHTOB.

Cranexene3zo6eToHHoe AAPO. LleHTpanbHoe sapo
XKeCTKOCTU npepcTaBnAeT coboli KOHCTPYKUMo U3
06ETOHNPOBAHHBIX METANININYECKUX KOJNIOHH Kopobya-
TOrO Y 1ByTaBPOBOro Npoduns, CoefuHEHHbIX MeXAY
060 MOHONIUTHBIMW CTEHaMM.

B oTnnume oT «Knaccuuyeckoro» »ene3obeToHHOro
A0pa MeCcTKOCTW, 30eCb MOHONUTHbIE CTeHbl ClyaT
B OCHOBHOM pana obecneuyeHus obLiei ycTonumeo-
CTW 3[aHUA N NepepacnpegeneHna ropnsoHTanbHbIX
ycunuia. OCHOBHYIO BepTMKanbHYK Harpysky, Kak
CKMMaloLLyto, Tak U pacTArMBaloLLyto, NPUHMMAIOT Ha
ceba MeTannnyeckmne KOMOHHbI. 3a CYeT 3TOro J4OoCTU-
raeTcA SKOHOMUs 6eTOHA U, KaK CNefCcTBME, BbIUTPbILL
OT 3HaUNTENIbHOrO COKPaLLeHNA Harpy3ok Ha dyHaa-
MeHT. CoKpalleHme TOALWMNHbI MOHOMINTHBIX CTEH AApPa
BABOE NO CPaBHEHUIO C AHANTOTMYHBIMW 34aHUAMN TON
e BbICOTbl U3 Xene3obeToHa yBenuumBaeT nones-
Hble nnowaaun. CnegyeT OTMETUTD, UTO TONLMHA CTEH
Afpa XKeCTKOCTN BapbUpyeTCA No BbICOTe B Npefenax
300-500 MM npu OCHOBHOM Knacce 6eToHa B45 (mo
+3-ro 3Taxka B60) u BbicoTe 3aaHuA B 320 M. [Ina aHa-
JIOTMYHOTO 3JaHKA U3 XKene3ob6eToHa TOoMWMHa CTeH
Aanpa HaxopmTca B npegenax 400-1300 mm npu 6onee
BbICOKOM KJlacce 6eToHa.

AyTpurepHbie ¢pepmMbl B YpOBHE TeXHUYECKUX
3Taxen. [pumeHeHne ayTpurepHoix ¢epm nomu-
MO obecrneyeHus NPOCTPAHCTBEHHOM »KECTKOCTU U
YCTOMUYMBOCTU 3AaHNA MO3BONUIIO co3faTh 6onee rn6-
Kne 06beMHO-NMaHNPOBOYHbIE peLleHna 1 4obuTbca
6onee BblpasnTenbHON NNacTUKn dpacapos.

PacctaHOBKa mepuMeTpanbHbIX KOMOHH B MOA3em-
HOW YaCTX 1 Ha NEPBOM STaKe BbIMOSIHEHA C YBENINYEH-
HbIM LWarom (MO CPaBHEHMIO C TUNOBbLIMU OGUCHBIMM
STaXamu 1 anapTameHTamu), YTo MaKCMManbHO YAo-
BieTBOPAET NX GYHKLMOHANbHOMY Ha3HaueHuto. YacTb
KOJIOHH BblLUe +2-TO 3TaXka BbICTaB/IEHA KOHCOMbHO Ha
ayTpurepHbix pepmax. IT0 NO3BONUIO HAWTH 30M10TYIO
cepefviHy Mexay yBenmyeHnem npoaaBaembix nioLya-
el N ONTUManbHbIM peLleHnemM BXOLHOWM rpynmnbl 3a
CyeT nepenagoB 06BbEMOB 34aHUA.

KomnosntHoe nepekpbitne. OTnnuutenbHom
0COBEHHOCTbIO XKeNe306eTOHHOrO NePeKPLITUA ABNSA-
eTCsA ero COoBMecTHas paboTa C MeTanmyeckumm
6ankamy NOCPeACcTBOM MPUBaPKN K BEpXHEe Mnoske
CTafg-60nTOB C WArom, onpepesieHHbIM MO pacyeTy.
JlononHnTeNbHO Ha 3aBofe MeTanon3aennin Bbinos-
HAETCA 06paTHbIN NPornb Kaxkaoi 6anku, 3afaHHbI
NPOEKTOM, YTO NO3BOMAET NOCJIE MPUrPY3KN XKeneso-
GETOHHBIM MEPEKPbLITMEM U MONE3HBIMU HArpy3kammu
BbIBECTM Mporunbbl B 6asike Ha BeNIMUMHbI, 6nu3Kme
K 0. [laHHble KOHCTPYKTUBHbIE pelleHUsA NOo3BONAIT
npu cyuiecTeytowem nponete B 12,5 M 3agaTb BblCO-
Ty MeTannuuecknx 6anok B npegenax 450-500 mm.
MponeTbl B aHaNOrMYHbIX »ene3006eTOHHbIX 3[aHNAX
He npeBbIWwatoT 7-8 M.

KOHCTPYKTMBHbIE 0COGEHHOCTM MeTannuye-
ckoro Kapkaca. OcHoBornonaraiowasas 0Co6eHHOCTb
MeTaNNMYEeCKOro KapKaca — yHMBepCanbHOCTb UCMOSIb-

30BaHUA BHYTPEHHErO NPOCTPAHCTBA KaK OAHOrO, Tak
N HECKOJIbKUX STaXKen, UTo ABNAETCA HEMANOBaXKHbIM
NpeuMyLLeCcTBOM NpefnaraeMbiX Ha pbiHKe Momelle-
HWI ONA apeHabl.

OnbIT 3KChyaTauum BbICOTHBIX KOMMEPUYECKUX
34aHUN 3a py6exxom MOKa3blBaeT, UYTO KPYyMHble
KOMMaHWM 3aHMMAIOT Cpasy HECKOJSIbKO CMEeXHbIX
3Taxel U, Kak NpaBuio, npefnoynTaloT ycTpau-
BaTb AnA cobCTBEHHOWN 6e30nacHOCTU 1 ygobcTea
nepeaBuXeHNA BHYTPUOOUCHbIE NeCTHUL b, NndThI,
OpraHnN30BbIBaTb «BTOPOW CBET» — ABYX3TaXKHOE
NPOCTPAHCTBO, UTO TpebyeT 6OMbLINX NPOEMOB U
cnoco6cTByeT Mepefaye AOMOSHUTENbHBIX Harpy-
30K Ha nepekpbiTre.

YacTo nmpuxogutca CTankmBaTbCA C Heobxoanmo-
CTblO YCTPOWCTBA BHYTPUM OGUCHOrO MNOMeLLeHNA
bYHKUMOHaNbHbIX TPOCTPAHCTB, GaKkTMyecKasn Harpys-
Ka B KOTOPbIX BO MHOrO pa3 MpeBblllaeT NPOeKTHY0
(apxvBbl, 060pyAOBaHME U T.4.).

CTanbHble KOHCTPYKLMMN MO3BOAAIOT NPOU3BECTM KaK
OEMOHTaX MepeKpbITUIA, YCUNEHUE KOJIOHH, neprmMe-
TpasbHbIX 6anoK, Tak 1 BOCCTaHOBJIEHNE X MPOEKT-
HbIX XapaKTepucTuK B 6yayLiem npu Heo6XoANMOCTH.
HemanoBa)kHO, UTO ycuneHue CTanbHbIX KOHCTPYK-
LUiA NepekpbITUA AN BOCNPUATUA SOMOSTHUTENbHBIX
Harpy3oK He npefcTaBnAeT KOHCTPYKTUBHOW 1 JIOrn-
Yyeckom TPYyJHOCTU.

B 3maHMK ¢ XKene3o6eTOHHbIM KapKacoM BblMoHe-
HUe NoAOGHbIX MAaHUNYAALMIA C HECYLUMMMN KOHCTPYK-
LUAMU COMPAMEHO CO 3HAYUTENIbHbIMU TPYAHOCTSA-
MW MO YCWIEHUIO Y NepPeonmpaHunio KOHCTPYKLUIA.
BoccTaHOBWTb KOHCTPYKLMY B NepBOHaYaibHOM Buge
BOOOLUe He NpefCcTaBNAETCA BO3MOXHbIM.

Yno6cTBO NPOKNagKu NHXKEHEPHbIX KOMMYHM-
Kauui. Metannmueckne 6anku npuv COOTBETCTBYIO-
LeM yCUIeHMM MOTYT MCMNONb30BaTbCA ANA NPOMnycKa
NHXeHepPHbIX ceTell CKBO3b CBOW CTEHKU, UTO NO3BO-
nAeT yBennunTb pabouyto BbICOTY 3Taxa.

B >kene306eTOHHOM KapKace MpONOXWUTb B MOHO-
NUTHbIX 6ankax KOMMYHMKaLMW HEBO3MOXKHO.
MpuxoanTca 3aHMKaTb pPabouyio BbICOTY 3Taxa, Mpo-
nyckas KOMMYHMKauMM MOA MOHOMUTHbIMK Ganka-
MW, UTO CHWXKaeT MpuBMieKaTeNbHOCTb apeHayeMblX
rnomelLleHunn.

He6onbwomn Bec 3pgaHnA. CokpalleHne Tonwm-
Hbl CTEH AApa W MNepeKkpbITUA, Pa3MepoB KOJIOHH,
yBennyeHre MpoNieTOB MNepekpbiTUiA nossondeT
nonyuntb 6onee «nerkoe» 3gaHue. B cpaBHeHUn ¢
Xene3obeToHHbIMK aHanoramu obLuii Bec 3haHus
33 CYeT 3TUX MeponpuATUA yYMeHbluaeTca 6onee
yem B 1,5 pasa.

DTO CNoco6CTBYeT 3HauMTeNbHOMY COKpaLLeHUIo
pacxofoB Ha Bo3BefeHve pyHAameHTa. MNprmeHeHne
METaNIMYEeCKOro Kapkaca MOXeT OKa3aTbCsA eAuH-
CTBEHHbBIM BAapVaHTOM NMPU CTPOUTENIbCTBE BbICOTHO-
ro 34aHNA Ha NNOLWAAKe CO CIIOXKHBIMU NHXEHEPHO-
reosiorMyeckuMn yCnoBUAMU, CBA3AHHBIMK C HeJo-
CTaTOYHOW Hecylel CNoCOBHOCTbIO TPYHTOB.

CBoGoaHOE BHYTPEHHEEe NPOCTPaAHCTBO. [poneT
MeXAY BepTUKaNbHbIMU HECYLMMU KOHCTPYKLMA-

MW MOXeT pgocTturatb 15 M, 4TO Kak MUHUMYM B 1,5
pa3a 6onblue, YeM y aHanoOrMyHbIX 3[aHWUN C Xene-
306€TOHHbIM KapKacom. JTO 3HAUMTENIbHO MOBbILIA-
€T WHBECTULMOHHYIO NPUBNEKaTeNbHOCTb OGUCHBIX
romelleHni, NOCKONbKY He TpebyeT Au3aiHepcKom
n3obpeTaTeNbHOCTH, YTOObI BM3yasbHO YMEHbLIUTb
pa3mepbl KOSIOHH ceyeHnem 2X2 M, pacnosioXeHHble
yepes Kaxable 8-9 M 1 COeflHEHHble O6GBA30YHOW
nepumeTpanbHoli 6ankon nop MOTONIKOM KaXKAoro
3Taxa B ene3o6eToHHOM 3faHuun. OTKpbITOe MNpo-
CTPAHCTBO MeXAYy LEHTPaNbHbIM >Kene300eTOHHbIM
AOPOM U HAPYXHbIM KOHTYpom dacaga MonHOCTbIo
LOCTYMHO AN UCMONb30BaHMA apeHJaTopamu.
Bbiurpbiw B peanusyemon nnowagu TMNOBOro
3TaXa 3a cyeT HeGoONbLWINX MonepeyHbIX pasme-
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POB OCHOBHbIX HeCYLWNX BePTUKaNbHbIX dN1IeMeH-
TOB. Pa3HuLa B MonepeyHoM ceYeHnn HecyLmnx CTeH
LileHTpanbHOro sgpa C MeTanMyecknm u xenesobe-
TOHHbIM KapKacaMun aHanorMyHom 3TaKHOCTU JOCTU-
raet COOTHOLWeHNA B 2-2,5 pa3a Ha 2/3 BblcOoTbI. Bbiwe
3TO COOTHOWeHMe crnaxusaetca go 1,2-1,3 pas. B
cpefHeM Mpu nnowaayu TUMOBOro 3Taxa 3AaHuA
2500 m? BbIMIPbILL HA OAWH 3TaXk COCTAaBUT OKOJ0 50 M?,
Ha 34aHune — OVH JONONTHUTENbHbIN 3Tax.

CpaBHeHre No nnowaasam, 3aHATbIM MOA KOJIOHHbI,
MeXay 34aHNAMU C MeTaNINYECKUM 1 XKene3obeToH-
HbIM KapKacoMm, flaeT COOTHoLWeHwue B 4—6 pa3 B NOJb-
3y MeTanna. B nepecuete Ha 3paHue 3To elle oAvH
[OMONHUTENbHbIN 3Tax.

BmecTe ¢ HeocnopumbIMK MperMyLecTBaMU Npu-
MEHEHVA MeTaNIMYecKoro Kapkaca AN BbICOTHbIX
3[aHNA HeobXoAMMO OTMETUTb HeKoTopble [OMoi-
HUTesbHble TPYAHOCTW, BO3HMKAKOLWME NPy NPOEKTU-
poBaHUM 1 cTpouTenbcTBe B Poccumn B cpaBHeHMM C
«KJAaCCUYECKUM XKeNle306eTOHHbIM KapKacoM.

Mpexpe Bcero cnegyet OTMETUTL y8esuYyeHue cpo-
KO8 NpoeKmupoe8dHus, 4TO CBfA3aHO C Heobxoau-
MOCTbIO BbINONHUTbL MOJTHYIO YBA3KY apXUTEKTYPHbIX,
WHMXeHePHbIX N KOHCTPYKTUBHbIX peLleHniA No 38aHuio
[0 3aKa3a MeTanna. [ina xenes3ob6eToHHOro Kapkaca
nocnefgHve n3MeHeHva B pabouylo [OKyMeHTauuio
TeopeTnYeckn MOXKHO BHECTW B ileHb Hayana onany-
60UHbIX paboT. Kpome TOro, 310 npodos/mKumenbHbil
nodzomoeume’ibHbIli Nnepuod U Op2aHU3ayuUoHHbIe
C/I0OXKHOCMU, CBAA3aHHble C 3aKa3oM MeTanna, M3ro-
TOB/IEHWEM W MEpPeBO3KOM ero K MecTy MOHTaxa,
4TO MoA CUNy AaNeKko He BCeM NoApAAHbIM OpraHu-
3aumam. K atomy cnefiyetT fo6aBUTb COXKHOCTU MO
YBA3Ke 1 COBMELLEHWNIO Pa3fIMYHbIX TEXHONIOTNYECKIMX
NpoLeccoB Ha CTpownoLwagKke, ogHOBPeMeHHOe BO3-
BEAieHVe METaNINYECKOTO KapKaca 1 6eToHMpoBaHne
CTEH AApa, BO3BeAEHWE BHELLHErO NeprumeTpa, 6eTo-
HUPOBaHVe NepeKpPbITUIA.

Tpebyemca ozHe3zawjuma 0na ecex memasauye-
CKUX KOHCMPYKYUU, Tak Kak He3allMLWeHHbIN MeTann
He BbIAEPXKWT Aaxe MoJlyyacoBOro OrHEeBOro BO3-
pencteua. CornacHo TpeboBaHNAM K CTPOUTENbHbIM
KOHCTPYKLMAM BbICOTHbIX 3f4aHui B Poccumn Hecyume
KOHCTPYKLWMW AOMKHBI MPOTUBOCTOATb BO3AENCTBUIO
OrHA 4 yaca.

Bo3BefieHMe BbICOTHbIX 3AaHWI TpebyeT Hanuvus
onpedeneHHoli cneyucuyHoli HOMeHKamypol
memannou3sdenuli. 3TO B NepByto ouepefb NMCTOBON
NPOKaT NOBbILIEHHOV TONLWMHbBI Y LUINPOKAA HOMEHKNa-
Typa $acoHHOro npokKata, rmaBHbIM 06pa3om AByTaB-
POBOro KOJIOHHOTO NMPOoGUIIA C TONCTbIMU CTEHKAMU 1
nonkamu. Mpn 3ToM NpoKaT JoNXKeH obnagaTb NOBbI-
WEeHHbIMM NpeaenaMy TeKyyecT 1 yaoBNeTBOPATb
TpeboBaHMAM no cBapke. OTeyeCTBEHHON MeTannyp-
rmen BbiMyCK AaHHOW NPOAYKLUN He OCBOEH, ee NMpu-
JeTcA 3aKynaTb 3a rpaHuuen n cepTndrunposars.

B CBA3M C «JI€rKOCTbIO» 3[4aHUA BO3HUKAET HEO6-
XOOMMOCTb B 6onee mujamenvHoli e20 npoeepke
Ha Oelicmeue nynbcayuli eemposoli Hazpy3Ku ons
Kom¢opmHoz20 npe6bieaHua niodeli HA 8epxHUX

amaxxax. YcnoBusa, nNpyu KOTopbix obecrneuymBaeTtcs
nofobHaa AMHamMuyeckas KOMQOPTHOCTb, MOryT
BKJIIOYaTb B CebA OrpaHMUYeHns Ha YPOBEHb ycKope-
HWIA KonebaHUn NepekpbiTin 3aaHna. Ecnn Tpebosa-
HUe He BbINOJIHAETCA, He06X0AMMO AOMONIHUTENBHO
yCTaHOBUTL Aemndupylolme ycTponcTea (racutenm
KonebaHuii) B BEpXHeW YacTu 3haHus.

CnepyeT OTMETUTb, YTO [AaHHbIA TUM 3[aHUA ABNS-
€TCs OAHVIM U3 CaMbiX PacnpOCTPaHEeHHbIX BApUaHTOB
«HbIO-MOPKCKOro» TUna Hebockpeba. HecnyualiHo,
3HaA BCe «MOChI» N KMUHYCbI» 3TOW KOHCTPYKTBHOM
CXeMbl, amepuKaHCKne npoeKkTHble komnanum SHCA
n TTG npepnoXxunu 3akasymky BapuvaHT NPOEKTHOro
pelueHns 30aHUA B MeTanIMYeckoM Kapkace.

B N2 6.07, 1.08 1 2.08 xypHana «BbICOTHble 3gaHNA»
pacckasbliBanocb O TPYAHOCTAX MPOEKTUPOBaHUS,
0COBEHHOCTAX YCTPOWCTBA CBAWHOIO Mons, ruapou-
30M1AU4MKN, apMUPOBaHNA 1 GeToHWpoBaHMA yHaa-
MEHTHOW MAUTbI BICOTHOrO Komnekca «EBpasus» Ha
yuyactke N2 12 MMIL «MockBa-Cutny. [laHHas cTaTbA
3HAaKOMUT UnTaTensi C 0COBEHHOCTAMYN NPOEKTNPOBa-
HUA N CTPOUTENbCTBA BbICOTHBIX 3[1aHMI, BbIMOHEH-
HbIX C MCMOMb30BaHNEM MEeTaSINYeCKOro Kapkaca Ha
npumepe 6awHn «EBpasus».

KpaTkaa XxapakTepucTuka KOHCTPYKTUBHOM
cuctembl. 3JaHue npepcTaBnseT cobo pamHo-
CBA3EBYI CUCTEMY, BKJIOYAIOLYIO CTafbHOW KapkKac,
CcTanexxene3obeToHHOe AAPO »KECTKOCTW, pacnoso-
MeHHoe B LIeHTPe, 11 TaK Ha3blBaeMylo «neprumMeTpasb-
HYI0 TPyOy» MO KOHTYpPY, COCTOALLYI W3 KOJOHH,
COeAMHEHHbIX CTanbHbIMK H6ankaMu-nepemblukamun B
YPOBHe Ka)[oro 31aka.

OCHOBHbIMU BepTUKaNbHbIMWA HECYLW MMM KOH-
CTPYKUMAMY 3[aHUA ABNAITCA CTanexene3obeToH-
HOe AAPO U CTajbHble KONOHHbI, PAaCMOSIOXKEHHbIE MO
nepumeTpy. CtanbHble KOMIOHHbI COeiUHEHDBI C AAPOM
MeCTKOCTW FOPW3OHTaNIbHBIMU «pagunanbHbiMu» 6an-
KaMu, MO KOTOPbIM BbINOIHEHbl MOHONIUTHbBIE »Kefle30-
6eTOHHble NepeKpbITUA.

Ina obecneyeHnsa paBHOMepHON nepepaun (Nepe-
pacnpepeneHuns) BepTUKaNbHbIX, BOCIPUATAA Fopu-
30HTalNbHbIX (AENCTBMA BETPA), CENCMMYECKMX U ApY-
rMX Harpy3oK Mexay 3Taxamu +2 1 +3, a Takxe +46 n
+47 ycTpanBatotca depmbl (@QyTpurepsbl), KOTopble CBA-
3bIBAlOT AAPO KECTKOCTU C NeprMeTpasibHbIMN KOH-
CTpyKuMAMY, obecrneunBas Nx COBMeCTHYI0 paboTy.

B 3gaHMM npumMeHeHa cxema C YacTUYHOW CMeHOoW
Lara KOMOHH Mo BblicoTe. Takoe pelleHre UCnonb3y-
eTcA B MHOroQyHKLMOHANbHbIX KOMMIeKcax, Koraa
HWXHAA 1 BEPXHAA YacTU BbICOTHOMO 3[aHVA UMeIoT
pa3Hoe Ha3HauyeHue. HVXHAA 4YacTb MOXeT ObITb
MCrnosnb3oBaHa B KauyecTBe aBTOCTOAHKW, ANA TOp-
roBblX, PEeKpeaLVoHHbIX UM MomeLlleHnin obLero-
POACKOro HasHauyeHus, TpebyloWwmnx yBenYeHHOro
nponeTa HecylWwmx KOHCTPYKUMIA. BepxHAa yacTb He
NPeAbABNAET XeCTKUX TPebOoBaHWA K Lary KOJMIOHH
no BHelHeMy nepumMeTpy 3aaHuA. HaobopoT, 60nb-
WOW War KOMIOHH npepnonaraeT AOMONHUTENbHbIE
peLueHVA No yAepK1BaHMio orpaxgaowwmnx ¢acagHbix
KOHCTPYKLWIA, MO3TOMY OH MOXKET OblTb YMEHbLUEH.

NMeHHO Takoe apXMTEeKTYPHO-KOHCTPYKTMBHOE
pelieHve nprMmeHeHo B 6aliHe «EBpasmsa». C oTMETKU
Bepxa GyHOAMEHTHOW MAWTbI OO OTMETKU +8,4 no
nepumeTpy 34aHunA YCTaHOBMIEHO 26 KOJIOHH CeyeHu-
em B nnaHe ot 600 go 750 mm. LLlar KonoHH cocTaBnsaet
B cpegHem 10-11 m. B ypoBHe +3-ro, +5-ro staken
KOMOHHbI MO BHELHEMY KOHTYpY CBA3aHbl Hepas-
pe3Hoi 3aMKHyTOW dpepmoii BbicoToln ~4,5 1 6,5 m.
Ha npomexyTouHble y3nbl 3To depmbl B ypOBHe
+5-ro 3Ta)a yCTaHOBMEeHbl AOMONHNTENbHbIE KOJIOH-
Hbl, YTO YBENMYUIIO UX KONNYECTBO A0 56, a paccTos-
HMe MeXAy HMMW YMEeHbLUeHO B cpefHem Ao 3,3 m.
KOHCTPYKTUBHON OCOOEHHOCTbIO 3[aHWUA ABAAETCA
KOHCOJbHbIV BbICTYN C CEBEPO-BOCTOYHOW CTOPOHDI,
KOTOpbIA 06pa3oBaH KoMOMHauuel BepTUKanbHOM
1 HaKNOHHON depM. Mo BEPXHUM 1 HUXKHUM NOsicam
OHU 06beAvHEeHbl JOMOAHUTENBHLIMU CTEPXKHAMU U
06pa3yloT NPOCTpaHCTBeHHY depMy. M3 HaknoH-
HoW depmbl GepyT CBOE Hauyano YeTblpe KONIOHHbI,
KOTOpble CTAaHOBATCA BePTUKaIbHbIMU TONIbKO Ha 6-M
JTaxe.

Mex3TaxHble KOMMO3UTHble MnepekpbliTA npea-
CTaBnAT co60l XKene3obeToHHY NAMTY NprBeaeH-
HoW TonwmHomn 150 MM, ycTpanBaemyto no npodunu-
pOBaHHOMY OLMHKOBaHHOMY Hactuny H75 n pabo-
TaloLWyl0 COBMECTHO C MeTannuuyeckumu 6Gankamu
nepeKkpbITUA.

DyHpaMeHTOM ANA  34aHUA  CAYXKUT  MAUTHBIN
pOCTBEpPK C NepemMeHHON TonwmHon 2,5-3,0 M, ycTpa-
mBaemblii Ha 6ypoHabuBHbIX cBasax Anametrpom 1500
MM 1 OINHOW B CpefHem 25 m.

OCHOBHbIE KOHCTPYKLU U, YYACTBYIOLWLUNE
B PABOTE 3JAHUA

dyHpameHTHble aHKepa. lepepn 3anuBkon ¢yH-
LAMeHTHOW NAUTbI ANA KpenneHnsa 6a3 KOMoHH 6binn
ycTaHoBfeHbl dyHAaMeHTHble aHKepHble 60nTbl
M80 n M42 n3 ctanu 09I2C B XKeCTKUX KOHAYKTO-
pax. KomnnekTbl aHKepHbiXx 6ONTOB MU3roTaBinBa-
nucb B cootBeTcTBUM ¢ TOCT 24379.1-80, 0-80. bonTbl
M80 n3rotaBnMBanucb C aHKEPHON NATON Ha KOHLE,
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3D-mopenb
ayTpurepHbix dbepm

60NTbl MeHbLUero AvamMeTpa C M3OTHyTbIM nog 90°
KOHUOM. AHKepoBKa 6onToB M80 B dyHAAMEHTHYIO
nauTy coctaBuna 6Gonee 2 m. B cBsA3n ¢ 6onbwmm
KO/IMYecTBOM GONTOB M PACCTAaHOBKOMN WX Apyr OT
Zpyra Ha paccTosHUsX, 6NN3KUX K NpeaenbHbIM, Obinn
MCMoNb30BaHbl 6ONTbI Pa3HON AfMHbI, YTOObI pasHe-
CTW aHKEpPHbIe NATbI NO BbICOTE. KOHCTPYKLMA XKeCTKO-
ro KOHZYKTOpPA BbINOMHANACh N3 YTONIKOB M MAACTUH,
o6s3aTenbHbIM ycnoBmemM 6biflo He JOoNyCTUTb Npu-
BapKMN aHKePOB K KOHCTPYKLMW KOHAYKTOpa.

Kpome 3Toro, B KOHCTPYKLUIO GYyHAAMEHTHON MANTDI
nepej ee 3anMBKON HEOOXOAVMO 3aNIOXKUTb BbIMYCKN
apmaTtypbl Nof UeHTpanbHOe AAPO 3[aHUA U aHKe-
pyoLme ycTponcTBa NoJ MOHTaXHble KpaHbl, @ Takxe
npefycMoTpeTb 3akfafHble AeTanu And MoJiHuesa-
WMNTbI.

Basbl KONOHH BbINOMHANWCL W3 MeTaIM4yecKunx
cnAboB nepemeHHon TonwmHbl oT 150 go 400 mm
13 CMOKOWHOWN YrnepoancTon ctanu ¢ ¢ppesepoBaH-
HOW BepXHel NOBEPXHOCTbIO N HOPMATUBHBIM Npege-
nom Tekyuyectn ot 325 po 220 Mla cooTBeTCTBEH-
Ho. [MocTaBKM OCyLLeCTBAANNCHL 3aBOAOM JIMCTOBOrO
npokata Dillinger Huette GTS komnaHun ARCELOR
International. CnegyeT oTMeTUTb, UYTO POCCUNCKNN
FOCT 19903-74* «[MpoKaT NMCTOBOWN ropAYeKkaTaHbln»
pacnpocTpaHAeTCA Ha NNacTMHbI TonwuHom ot 0,4 fo
160 mm. OH He faeT NOSIHOro NpeacTaBneHnsa 06 nme-
IOLNXCA HAa MUPOBOM PbIHKE MaTepuanax, B YacTHO-
CTU NIMCTOBOM MpOKaTe ToNWmnHon 6onee 160 Mm, uto
Cy»aeT BO3MOXHOCTW AnA Bblbopa MaTepuana npwu
NPOeKTUPOBaHNW BHYTPU CTPaHbl 1 TpebyeT oTaesb-
HOW cepTUdMKaLMUN KaXKJoro CTPOUTENbHOIO 3/1eMeH-
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Ta, NnpousBefeHHoro c otctynneHmem ot NOCTa.

CBapka 6a3bl ¢ KosIoHHOM C5 3TaXka Npon3BoAuIach
Ha 3aBofe-nU3roToBuTENe MeTa/UIOKOHCTPYKUNA W
nocrtasfAnacb B roroBom suge. CymmapHbiin BeC Tako-
ro 3/1eMeHTa COCTaBWA OKONO 32 TOHH. BbiBepKa nosno-
XeHna npovsBoamnnacb perynmpoBoyYHbiMn dyHAaa-
MEHTHbIMW aHKepamu, JONOMHUTESIbHO YCTaHOBEH-
HbIMW B NPUBAPEHHbIE MO TopLam 6a3bl KOSIOHHbI Ma-
CTVHbI, M NOAKNAA0UYHbIMY NACTUHAMW NMEepPEeMEHHOMN
TONWMHBI. MOHTaXHbIN 3a30p Mexay dyHAaMeHTHOW
nnuTon n 6ason coctasnsan 50-75 mm. MNocne BbIBEPKU
B NPOEKTHOEe MOofoXeHre 3a30p Mexay GpyHaameHT-
HOWM NANTON 1 6a30i KOMOHHbI Yepes cneyuanbHble
oTBepCTMA 6bln 3anonHeH pactBopom SikaGrout-318,
NPOYHOCTb Ha CKaTne KoToporo coctasnsaeT 80 Mlla.
Bnocnenctenn 6a3bl KOMOHH COBMECTHO C aHKEpamMu
ObINN 06ETOHMPOBaHbI C Lenblo 06ecneyeHnsa aHTu-
KOPPO3NNHOWN N OTHEBOW 3aLUUTbI.

Appo KecTKoCTUM NpefcTaBnaeT cobon cTanexene-
300eTOHHYI0 KOHCTPYKLMIO U3 MeTanINnUYeCKnX KONOHH,
YCTaHOBJIEHHbIX Ha MepeceyeHnmn Xene3ob6eTOHHbIX
CTEeH, KOTopble BbINOMHAT ponb Anadpparm. CTeHbl
nepemeHHoOn TonwuHbl ot 500 go 300 Mm A0 ypOBHA
+5-ro aTaxka BbINOAHAITCA U3 6eToHa Knaccom B60,
Bbllle — Knaccom B45. ApmnpoBaHue nponsBoamnoch
OTAENbHbIMU BePTUKANIbHbIMA U TOPU3OHTaNbHbIMIN
cTepxHAMKN @12-32 knacca A500C. 3aWwmTHbIN cnon
6eToHa Obln Ha3HaueH Ucxoaa U3 TpeboBaHWI Mo
CTEMEHN OrHEeCTOMKOCTU U [OMOMHUTENIbHO apMu-
poBanca cBapHom ceTkon ¢ Avenkonm 100x100 mm.
CoBmecTHas paboTa MeTajyInYeckux SNeMEHTOB WU
GETOHHbIX CTEH 06eCneynmBaeTCs KpernyieHMeM apma-

TYPHbIX KapKacoB CTEH K KOJIOHHaM, a Takxe npu-
BapeHHbIMU K HUM cTag-6ontamu @19 mMm, C warom,
onpepaeneHHbIM Mo pacyeTy. KonoHHbI Aagpa cBs3aHbl
Mexay cobol ocTaBnAemMbIMy B 6ETOHE MOHTaXKHbIMI
ropu3oHTasbHbIMK pacnopkKamu-6ankamm 13 AByTaB-
poBoro npodwnsa, obecneumBaWUMI YCTONUNBOCTb
YCTAaHOB/EHHbIX KOMOHH [0 6eTOHMPOBAHMA CTeH
aapa. Ha pacnopkax-6ankax ycTaHOBMIEHbl 3aKnafHble
JeTanu Ans nocsedyowero KpenneHus pagnanbHbIX
6anoK nepeKkpbITMA U CTaa-60nTbl Ans cUenneHnsa c
6eTOHOM CTeH.

BeToHMpOBaHMe KONIOHH U CTEH AApa OCYyLeCTBA-
NOCb TpeMsA 3axBaTKaMu C YCTPOWCTBOM BepTuKalb-
HbIX TEXHOJNIOTMYECKMX LUBOB BAOMb TpaHUL meTan-
NNYECKMX KONMOHH. Mpun BO3BeAeHUN BepTMKanbHbIX
KOHCTPYKLMIA NCMOMb30BaNNCh CaMOYMNIOTHAOLWMeCs
6EeTOHHblE CMecH, COOTBETCTBYIOLWME MapKe Mo MoA-
BVXXHOCTM 15 € pacnnbiBOM CTaHAAPTHOrO KOHYyca A0
60-70 cm.

Pacnany6ouyHaa MPOYHOCTb AN KOMOHH W CTeH
coctaBuna He meHee 70% oT npoeKTHOW. lNpun cooT-
BETCTBYIOLLEM YXOAe 33 KOHCTPYKLMAMMU pacnany6bka
ocyuwecTsnAnacb yepes 16-20 yacos nocse 3aanBKNU.
Mocne paHHeln pacnany6Kn NMOBEPXHOCTb KOHCTPYK-
Luii B Te4eHUe He 6onee yem nonyyaca NoKpbiBanacb
naeHKoobpasyWmnmM mMaTepranom 1 MONUITUAEHO-
BOW MNEHKOW ANA MnpefoTBpalleHWA yCafKku U pas-
BUTUA BepTMKanbHbIX TpewwmH. KoHTponb KauyecTBa
Ha cTpounnolwaaKke BKMYan B ceba: BXOAHON KOH-
Tponb 6eTOHHON cMecn (ee MOABUMKHOCTb, OLeHKa
HepaccnavBaeMocTn, TemnepaTtypa, CTaHAapTHble
06pasLbl-Ky6bl AnA onpeneneHnsa NPOYHOCTH); KOH-
TPOSb 3a BblAepKMBaHNeM 6eToHa (KauecTBo NyeHKo-
obpasyloLlero NOKpbITAA, M3MepeHne TemnepaTtypbl
yepes nepuofbl BpeMeHM, YCTaHOBJIEHHble perna-
MEHTOM); NMPMEMOYUHbBI KOHTPOJIb MPOYHOCTY 6eToHa
paspyuwatowmnmm metofamm (06pasubl-Kyobl B cemu-
28-AHEBHOM BO3pacTe) 1 BblbypuBaHMEM KepHOB Ha
BCIO rNyOVHY CTeHbl (KpUTMYECKUI cnyyaid), oueH-
Ka NPOYHOCTN HepaspyLialowyMm meToaammn (Metoq,
OTpbIBa CO CKanblBaHMEM, METOA YMNpPYyroro OTCKOKa,
MeTOJ, YAAapPHOro nMnynbca).

Mocne Habopa npouyHoCTM 6eToHa npoBoAMnachb
nosTanHaA AepeKToCKoNMA CTeH Aapa COTPYAHMNKaMM
000 «HUMXB CrpomguarHoCcTMKa» ANnA BblABNEHMA
nedeKToB M3roToBNIEHUA B BUAE LIBOB GETOHMPOBa-
HUA HU3KOro KauyecTBa, TPELVH, pakoBUH. M36exaTb
nedekToB He ypanocb. OCHOBHble BbIIBIEHHbIE
AedeKTbl: NPOTEUKUN BOAbI CKBO3b TPELMHbI B »Kene-
306eTOHHbIX 060MMax MeTa/NINYeCKMX KOJIOHH Mo
KOHTaKTy MOBEPXHOCTEW; HaKNIOHHblE paboumne WBbI;
Yy4YacTKM pabouux LBOB HU3KOTO KauyecTBa, CKBO3HbIE
TPELLMHbI, PAaKOBVHbI C OGHaXKEHNEM apMaTypbl.

Ha ocHoBe o6cnefoBaHuA pa3pabaTbiBanca perna-
MEHT MO BOCCTAHOBJMIEHNIO KOHCTPYKLMIA AO NPOEKT-
HbIX MapameTpoB. PEMOHT CTPOUTENbHLIX LWBOB 1
CKBO3HbIX TPELMH OCYLLECTBNANCA UHbELMPOBAHNEM
PEMOHTHBIX COCTAaBOB Ha OCHOBE HNU3KOCBSA3HbIX NOMU-
MepOB. PakoBMHbI C OGHa)KeHMem apmaTypbl 3afe-
NbIBaNUCh CrefyowWwmm obpasom: yaanancsa cnabbiii

6eTOH, NMOBEPXHOCTb MpoAyBanach, NPOMbIBanach u
obpabaTbiBanacb creunanbHbiM COCTAaBOM (Hanpu-
mep, SIKA MonoTop-610 u gp.), ynyywawowmm cue-
nieHne CTaporo M HOBOro 6GeTOHa, 3aTemM Y4yacToK
6eToHUpoBancA 6GETOHOM TMOBLILEHHOW MOABUX-
HOCTU C fo6aBKamu, ynyywawowmumy CUersieHme Ha
KOHTaKTe MoBepxHOCTel. Menkme pakoBUHbI U Tpe-
LWHbI PEMOHTUPOBANINCL 3aTUPKOWN CreLmanbHbIMM
PEMOHTHBIMU CMECAMMU.

MnuTbl NepeKpbITUIA BbINONHEHbI CTane6eToH-
HbIMU MO MeTaNIMYeCKUM MNPOKaTHbIM Gankam Mo
coptameHTy ASTM A6/A6-98 un3 ctann S-355, aHa-
noruyHon C-345. PapgmanbHble 6anku nepekpbIThi,
pacnonoXeHHble MeXAY AAPOM MEeCTKOCTU U KOJIOH-
Hamy 06CTPONKK, BbINN 3anNpPOeKTUPOBaHbI CO CTPO-
MUTenbHbIM nogbeMoMm BenuuuHon 1/200 nponerta.
BbinonHeHne cTpouUTeNnbHOrO Nofgbema Ha 3aBofe-
M3roTOBUTENe OKa3anocb 3aTpyfnHUTenbHo. Mostomy
40 Habopa NpOYHOCTU K BKIOUYEeHNA GeToHa nepe-

Adpo xxecmkocmu npedcmaensiem co6oli
cmarnex<esnie306emoHHYI0 KOHCMPYKYUIo

U3 Memanau4yecKux KoOJI0HH, yCMAaHOoB8J1eHHbIX
Ha nepeceYyeHUU »Kesie306emoOHHbIX CMeH,
Komopbie 8bIN0JIHAIOM poJib ouagppazm

KpbiTA B paboTy nop Kaxpytlo 6anky 6binm ycTa-
HOBJIEHbl MOHTaXXHble MOAKOCHI, BOCMpPUHUMAOLME
CcOOCTBEHHDBIN BeC 6eToHa. DTO MO3BONUSIO CHU3WUTb
abcontoTHble MPOrmbbl, KOTOPbIE B MPOTUBHOM Cllyyae
OKaszanuncb 6bl 6onblue HOPMATUBHbBIX 3HAYEHUI NP
nponetax 12-13 m.

MprMbikaHWe pagmnanbHbix 6anokK K AApPY *KeCTKOCTU
1 obCTpoliKe — WapHUPHOe, ocylecTBnaeTca Gpuk-
LIMOHHbIM coeaiHeHnem Ha 6ontax M24. Mo cTanbHbIM
6ankam yknapgpbieaetca npodHactun H75-0.9 no NOCT
24095-94, KOTOpPbIA CNYXUT HeCbeMHOW onany6koi
AN Xene3ob6eToHHON NANTHI.

Mnuta apMumpyeTca oTaeNbHbIMU CTEPXKHAMM Knacca
A500C @ 12 B rodpax U BepxHel 30He. 3alUUTHbIN
cnoii 6eToHa No BepxHel ceTke cocTtaBnAet 30 MM OT
BepPXHel rpaHu NInTbI A0 LeHTPa CTEPXKHSA, MO HUXKHEN
ceTKe — OT HUXKHeN NonKkn rodpbl 4O LEeHTpa CTEPXKHA
— 65 MM 4nA TUMOBOro NepeKpbITUA. 3aLlUTHbIA CNOW
NPUHAT C YY4eTOM MPOTMBONOXKapHbIX TpeboBaHWi
[NA OrHeCTOMKOCTM KOHCTPYKLUUM B 2 yaca. TonwuHa
6ETOHHOW NAUTbI OT HUXKHEN NONKM NPodUNNPOBaH-
HOro NncTa Jo Bepxa MauTbl coctasnAeT 190 mm, B
HeKkoTopbIX ciy4yaax — 270 mm. CoBmecTHaa paboTa
CTanbHbIX 6anoK n >kenesob6eTOHHON YacTuW MAUTHI
nepekpbiTUA obecneunBaeTca ctag-6ontamu aname-
Tpom 19 Mm n gnuHon 150 mm, npnBapuBaembiMu ¢
onpeaesnieHHbIM LIarom Ha BepXHuii nosc 6ankm nocne
yKnagKku npopHactuna.

[inA aHKepOBKM apmaTypbl NANT NepeKkpbITUl B fna-
dparmbl KecTKocTu (Npy MOHTa)ke apMaTypbl Aua-
dparm B ypoBHe nepeKkpbITUY) yCTaHaBAMBaNUCb
BbIMYCKM apMaTypbl B MAWUTbI NEPEKPbITUI 1 OTrMba-
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NNCb BHYTPb CTEHbI, 4TO6bI 06eCcneunTb BO3MOXHOCTb
6eToHMpOoBaHUA Anadparm B CKonb3dllen onany6ke.
MNMocne Habopa NMpoOYHOCTM GETOH 3aWMUTHOro cJoA
yAanancs, otrnbobl pasrnbanmcb 1 CTbIKOBaNUCh BHAx-
necT c apmaTypon nauT nepekpbiTui. MNpu Bo3Bege-
HUW NePeKPbITUN 1 6ANOK NCMONb30BaNnCL 6EeTOHHbIE
cMecu, COOTBETCTBYOLME MapKe Mo NoaBuxHocTy M5
C 0CafKoW CTaHJAPTHOro KOHyca 22-26 CM.
MeTtannunuyeckne KONOHHbI BbINOSHANNCL KOPOO-
YyaToro M [ABYTaBPOBOro ceyeHus. KOnoHHbI Kopob-
yatoro npodunsa BbIMONHANNCL U3 IMCTOBOrO Npo-
Kata TonwmHonm ot 75 go 230 MM C HOPMAaTMBHbIM
npegenom tekyyectn 325-315 Mrla, cBapeHHOro «B
KOPOBOUKY» 13 YeTblpex NonocC NPOACAbHbIMY 3aBOA-
CKUMW WBaMu C HenosHbIM npoBapom. CoeanHeHne
KOJIOHH OCYLLeCTBNANOCH No ¢ppe3epoBaHHbIM TOpLaM
C pa3fenkon KPOMOK BEPXHErO CTbIKyeMOro 3feMeH-
Ta CBapHbIMU CTbIKOBbIMM LLIBAMK C HEMOJMTHbIM NPOBa-
pOM Mo nepumeTpy ceyeHus. BpemeHHoe KpenneHue
KOJIOHH nepef CBapKoW OCYLLeCTBAANOCh crelunarnb-
HbIMWM MOHTaXHbIMK NeTNAMU Ha GonToBOM coeau-
HEHUWN C YeTblpex CTOPOH KOJIOHH, KOTOpble MOTOM
OEMOHTMPOBaNMCb. MOHTaXHble 371eMeHTbl KONOHH
(«oTnpaBOYHbIE MapKW») BbIMOHANNCL pa3Mepami B

BepmukaneHbie ceAa3u, coeduHAOWUe
onosceiealowyio hepmy c A0pom xxecmkKocmu,
umerom 08a o4epmaxus: nopmasnbHoie

U Hucxoosawjue om A0pa »xecmKocmu K nepumempy

npepenax rabapmToB TPaHCMNOPTHbIX CPEACTB U rpy30-
NOABEMHOCTU MOHTaXHbIX KPaHOB. MOHTaXXHbI CTbIK
pacnonoxeH Ha pacctoAaHun 1200 mm OT Bepxa nepe-
KpbITnA. OTprLaTenbHbIM MOMEHTOM B KOHCTPYKLUN
KOpo6uaTbIX KOMOHH CnefyeT cuMtaTb OTCYTCTBUE
MOHTa)HbIX OTBEPCTWUIA ANA yAaneHusa atmocohep-
HOW Bnaru U3 BHYTPeHHNX nonocTen. Kak cnepcrteme,
Heo6xoAVNMbl [OMNOSIHUTENbHbIE MEPbl MO YKPbITUIO
BEPXHNX TOPLIOB KONOHH.

KonoHHbl BHeLWHero KOHTypa YCTaHOBAEHbl MO
nepumeTpy 3[4aHNA 1 XKeCTKO CBA3aHbl Mexay cobon
06BA304YHOI 6aNKoW B ypOBHE KaXKAoro nepekpbITUA.
LLlar 3TMX KONOHH BO BCEX MOABANbHbLIX U NEPBOM
Hag3eMHOM 3Taxke NpuHAT 9-10 M. Bblwe ycTpoe-
Ha onoAcbiBalowan Gpepma, KOTopasa yMeHbLUaeT Lar
KOJIOHH 0 3,3 M. O6BA30YHble 6anKkn BbIMOSHEHDI
n3 asyTaBpoB W30x99 n3 ctanm C HOPMAaTMBHbLIM
npefgenom Tekyyectn 355 MlMa. MecTkuin y3en Kpe-
nneHna 6anok K KOMOHHaM OpraHW3oBaH Ha [ABYX
rOpPV30HTaNbHbIX HAaKNafKaX, MPYBapPeHHbIX K KOMOH-
He Ha 3aBOAe METa/INIOKOHCTPYKLMIA, N BEPTUKaNbHOM
dnaxke, obecneumBalollemMm coefMHeHWe Mo CTeHKe
6anku. CoefMHeHME TOPU3OHTANbHbIX HaKMajoK C
nonkamu o6BA30YHON Ganku BbIMOJSIHEHO Ha GonTax
M30 knacca npoyHocTtu 10,9, a BepTUKaNbHOro Gpnax-
Ka CO CTeHKoW — Ha 6onTtax M24 Toi »ke NPOYHOCTN.

Cnepyet otmeTutb, UYTO B Poccumn npowmssogumas
HOMEHKNaTypa KOMOHHbIX [BYTaBPOBbIX CTajlbHbIX
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npodunen He no3BonAeT OCYWeCTBAATbL CTPou-
TeNbCTBO BbICOTHbIX 3AaHuin. CornacHo CTO ACYM
20-93 pnAa KonoHH pasmepom 400x400 MM Mbl UMeem
HOMEHKNaTypy u3 nATM HammeHoBaHun 40K1-40K5
nnowagbio ceyeHma 187-371 cm?, U3 KOTOpbIX Kak
MUHUMYM Tpy npoduna n3 nNATW Bbl He HanpgeTe Ha
MeTannobasax cTpaHbl. OHU CYLECTBYIOT BUPTYasnbHO
B CTaHAapTe NpeanpuATUA AN BbIMYCKaTCA MasbiMn
napTvaMn 4yepes 6onblune MPOMEXYTKU BpemeHwU,
4TO, MO CYTW, PABHOCWUIIbHO TOMY, 4TO KX HeT. 1o TOCT
26020-83 cuTyaumsa cxoxas, Te e nATb npodunei
40K1-40K5. K Tomy e nnowagb ceyeHns Takosa, YTo
6e3 cBapHOro NpodunA HEBO3MOXHO NONYUYNTb HEO6-
XOAMMYI0 NAoLWaAb ceveHus.

AmepukaHcknn Hopmatme ASTM A6/A6M-98 ana
KOJIOHH TOro e ceueHWs AaeT Habop AByTaBpoB U3
6onee yem 37 HameHoBaHU, oT W14x22 no W14x808
C pacyeTHbIMM naowagamn ceyenmn ot 115 go 1528
cM? BKOUMTENbHO. Halo oTMeTUTb, YTO GONbLLMH-
CTBO HaMMeEHOBAHWIA U3 3TOrO CMKCKa MMeeTCA B NPo-
faxe Ha MmupoBoM pbiHKe. CeyeHne W14x808 — 310
ABYTaBp C TOALWMHON Nonkm 130 mm, cTeHKn 100 Mm ¢
HOPMaTMBHbIM Npefaenom Tekyyectun 355 Mla.

AnbTepHaTMBOW eMy B POCCUMINCKNX YCIIOBUAX ABNA-
eTCA CBapHOW ABYTaBP 13 IMCTOBOro npokaTa. OgHako
HaJlo yumMTbIBaTb, YTO NpU TonwmHe ctanu C345 6onee
80 mm cornacHo OCT 27772-88* HOpMaTUBHBIN npe-
[en TeKyyecTn He MoXeT 6bITb 6onblue 265 MIMa, uto
Ha 30% HW)Ke 3anagHoro aHanora.

AyTpurepHbie ¢pepmMbl pacnonoxeHbl Ha 3-M 1 Ha
49-m 3Taxax. OHM cOCTOAT 13 onoAcbiBalowweln Gepmbl
N BepTUKanbHbIX cBAzer. QyHKUMA onoAcbiBatoLein
bepmbl Ha 3-M 3Taxe 3aknioyaeTca B TOM, 4TOObI
YMEHbLUMTb LWar KOMOHH ¢ 9,9 (B NOA3EMHbIX 1 TepPBOM
Hafi3eMHOM 3Taxe) Ao 3,3 M. Kpome 3Toro, onoscol-
BawoLan depma co3faeT JOMNOMHUTENIbHYIO XeCTKOCTb
KOHCTPYKLMAM O6CTPOIKM, UTO MO3BONAET BKIIOUYNTD
ee B paboTy Npu BOCNPUATAM BETPOBOW Harpy3Ku.

BepTukanbHble cBA3W, KOTOPble COEANHAIOT ONOACHI-
BawoLylo depMy C AAPOM XKeCTKOCTW, Mepepacrnpe-
AenAloT rOpU3OHTANbHYIO Harpysky mexay Aapom
MKECTKOCTU 1 KOHCTPYKLMAMU 0OCTPOMKN.

OnoscbiBaowana depma npefctaBnaeT cobow pac-
KOCHYIO CMCTEMY C XeCTKUMMW y3flamyn 1 LUMPUHON
AYENKWN, PaBHON LLAry BEPXHNX KONOHH 3,3 M. HUXHun
NOAC HAaXOAMTCA Ha Pa3HblX BbICOTaX OTHOCUTESIbHO
1-ro ataxa. BepxHui noAac ¢bepmbl NPAMOSIMHENHBIA
N COBMajaeT C YpOBHEM MepeKpbiTUA +5-ro 3Taka.
DacoHKN MMeIT ToNWMHY A0 150 MM 1 M3roTOBJEHbI
13 NIMCTOBOrO NpokaTa. BHyTpu KoNIOHH KopobuyaToro
npoouna ycTaHOBNEHbI FOPU30HTaNbHble Anadparmbl
KECTKOCTM B MeCTax KpenaeHuA ropu3OHTaNIbHbIX
Haknagok depm.

BepTukanbHble CBA3W, COEAMHAOLWME OMNOACHIBAIO-
wyto depmy C AAPOM KeCTKOCTW, UMEIOT fiBa oyepTa-
HWA: NOpTabHble U HUCXOZALLME OT AfPA KECTKOCTU
K MepuMeTpy (€ AUHUNYHbBIN PacKoC).

Packocbl cBA3el BbINMOMHEHbI 13 [ABYTaBPOBbLIX MPO-
dunen. Hekotopble packocbl yCcuneHbl MiacTUHamu,
BCTaBNEHHbIMY MeXAY MOSIKaMu W NPUKPEnIeHHbI-

MM K HUM CBapHbIM LIBOM C MOJHbIM NpoBapom. Bce
MOHTa)KHble COeIHEHNA SN1IEMEHTOB OMOACbIBaloLLen
depmbl 1 BepTUKabHbIX CBA3EN BbIMNOSHEHbI GPUK-
LIMOHHbBIMU, HA BbICOKOMPOYHbIX 60oNTax Knacca npoy-
HocTu 10,9 @ 30 MM, B OCHOBHOM Ha OJHOCTOPOHHMX
HaKnagKax.

AyTpurep +49-ro sTaxka HeCKONbKO OTINMYaeTCa OT
pacnonoxeHHoro Ha 3-m. OnodAcbiBalowasa depma
ayTpurepa TakXe BbIMOJSIHEHA MO PACKOCHOW Cxeme
C WNPUHON AYENKM, paBHOWM Lary KosoHH. Baonb
oCK, TAe OHa ABNAETCA YacTbio KPOBMW, War KONOHH
- 9,9 m, BOONb OCTaNbHbIX ocen war 3,3 M. Packocbl
N noAca 3anpoeKTUPOBaHbl M3 LWNPOKOMOMOYHbIX
[ByTaBpoOB. BepTuKanbHble CBA3WM ayTpurepa npepg-
CTaBNAOT CUCTEMY NEPEKPECTHBIX PpepMm, CBA3aHHbIX
C BepPTMKaNbHbIMW 3fIeMeHTaMM AApa KeCTKOCTU —
6ETOHHBIMW CTEHAMU 1 METANITTUYECKUMU KOTOHHAMM.
B Aappe XeCcTKOCTM B MNOCKOCTM TakXe pacnosioXeHbl
packocbl. [poCTpaHCTBO MeXAy HUMWU 3anoJIHEHO
6ETOHOM, UTO MOBbILLAET }KECTKOCTb KOHCTPYKLMM.

HapyXHble cTeHbl 3[aHuNA 3anNpPOeKTUPOBaHbI
HaBECHbIMW 13 LieNbHbIX CBETOMPO3PaYHbIX G/IOKOB,
MMEILWMX BbICOTY TUMOBOro 3Taxka. KpenneHue cre-
HOBbIX G/TOKOB OCYLIEeCTBAAETCA K 3aKNagHbIM feTa-
NAM, YCTaHOBJIEHHbIM Ha KOHCOJIbHbIX CBECAX XKefe30-
6ETOHHBIX MINT NEePEeKPbITUIA.

MocnepoBaTenbHOCTb MOHTaXa. MoHTax No6oro
COOPYXEHNA — CIIOXKHbIA Npouecc C TOYKW 3peHus
opraHusaumMm 1 nocnefoBaTeNlbHOCT MPON3BOACTBA
paboT. MOHTaX BbICOTHOrO 3[aHUs, K TOMY e BbINoJ-
HEHHOrO0 Ha OCHOBE CTasiexene306eTOHHOro Kapka-
ca, cnoxeH BABoWMHe. CaMbIM 3HaYMMbIM NMapameTpPom
BO3Be[IEHUAI BbICOTHbIX OOBLEKTOB MOC/e CTOUMOCTN
ABNAETCA CPOK cTpounTenbcTBa. OCOBEHHO 3TO aKTy-
anbHO B Pa3BUTbIX CTPaHaX, rae TPyh MOHTaXKHUKOB
BbICOKO OMM/IaUMBAETCA M LileHa KOHTPaKTa CTpOoro onpe-
[eneHa 3apaHee, a NpuObITb HE TakK BbICOKA, YTOObI
NOKPbITb BCAKOrO pofa HenpeaBuAeHHble CUTyauumn.
Kommepueckas noruka Henokonebuma: uem fonblue
BefeTCA CTPOUTENbCTBO, TeM MeHblue 3apabaTbiBaeT
nogpagumK. OnbIT CTpoUTEeNbCTBA NMOJOOHbIX 34aHUN
NOKa3blBaeT, YTo NP NpaBUIbHON OpraHM3auumn paboT
BO3Be/ieHne TUMOBOro 3Taxa MOXXHO BECTU CO CPefHeNn
CKOPOCTbIO TpU-yeTbipe AHA. YTobbl JOOUTLCA Takomn
CKOPOCTM, HeO6X0ANMO MMETb: 06YUeHHbI nepcoHan,
CaMOMOAbEMHYIO 06beMHO-NnepecTaBHylO onanyo6ky
ONA MOHTa)ka CTeH LeHTpanbHOro Aaapa, UHAMBUAY-
aNnbHO CKOHCTPYMPOBAHHYIO ANA [aHHOro 3JaHuA
3apaHee; OCTaTOUHOE KONMYECTBO NOAbEMHbIX MeXa-
HU3MOB (KpaHbl, MaHUNYNATOPbI ANA nofayn 6eToHa);
6eToHOHacocChl, nofgatolme 6eToH Ha BbicoTy Ao 300
M; NoAbeMHUVKYM, obecneyrBatLme CBOEBPEMEHHbIN
JOCTYyn paboumx B 30HY CTPOUTENbCTBA; JOCTAaTOUHbI
3anac cTponimaTepunanos 1 N3[ennin Ha CTPOUTENBHON
naowagKke; NoonepaunoHHbIi KOHTPONb KauyecTsa,
rapaHTMpPYyOWNIN CBOEBPEMEHHOE YCTPaHeHne TeKy-
LMX HEAOCTATKOB, N YETKO HanakeHHbIN rpaduk npo-
n3BoACTBa paboT, obecneunsaoLwmii OfHOBPEMEHHOE
BbIMONIHEHNE HECKONTbKNX NapasiefibHbIX CTPOUTENb-
HbIX MPOLLECCOB C Pa3pblBOM B HECKO/bKO 3Taxen.

Bo3Bpawaacb kK 6alwHe «EBpa3uaA», Heobxogumo
OTMETUTb, UTO BCE NEPEeUNCIEHHbIE Bbllle KOMMOHEH-
Tbl YCMeLwHoro 1 6bIcTporo Bo3seaeHua 6binm obecne-
YeHbl. BbinonHeHKe CTPOUTENbHO-MOHTaXHbIX PaboT
NPOV3BOANNOCH CleaytoWwm obpa3om. B nepsyio oye-
peAb ycTaHaBNMBaANCh MeTanIMyeckue KONOoHHbI Agpa
C onepexeHnem 6eTOHNPOBaHNA Ha YeTbipe-NATb 3Ta-
Xen. [1nAa packpenoBKM KOMOHH [0 YCTPOWCTBA CTeH
MCNonb30oBanNCb MOHTa)KHble 6anky B ypoBHe nepe-
KPbITWA KaXXA0ro 3Taxa, KoTopble BNOoCnefCTBMN 3aMO-
HONMMYMBANNCb B CTeHbl. 3aTeM BbINOAHANUCL apMu-
poBaHVe CTeH Aapa 1 NOAroToBKa onany6ku, KoTopas
Kpenunacb Ha HuXenexalMe KOHCTPYKLUWMW CTeH C
NMOMOLLbIO aHKePOB, 3afieNaHHbIX B 6eToH. Takum obpa-
30M, JOCTMranoch BbINOMHEHME YeTbIpex TUNoB pabor,
KOTOpble BeNnCb NapanienbHO U O4HOBPEMEHHO: MOH-
TaXK MeTaNNINYeCKNX KOHCTPYKLWUA, apMMpOBaHue ©
6eTOHMPOBaHME CTEH, BblAepXKMNBaHNE N pacnanybka c
pa3pbiBOM B HECKOMbKO Ta)el.

Bcnep 3a «ywepwmm BBEpPX AQPOM» NOATArMBaNcA
BHeLWHWI nepumeTp. MocnenosatenbHOCTL paboT Gbina
TOW Ke, MapannesnibHO C OTCTaBaHWEM Ha [Ba-TPW dTaxka
BEMCb cnepytoLme paboTbl: yCTaHOBKa KOMOHH, coefjn-
HeHune ux 6ankamu, yKnagka npodHacTiia, apMnpoBa-
HYie NepeKpbITHA, 6ETOHMPOBAHME Y BbiAEPKMBaHNE.

Mpwv Takol opraHn3auumn paboT 3aHne MOXKET «Mof-
pacTaTb» CO CpefiHeln CKOPOCTbo TPU-YeTblpe AHA Ha
3Tax.

MNepecTtaBHas onanybka
LleHTpanbHoro Aapa

anpenb/man BM[:““!ME
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llapkoBoOYHbIE
«MATHALWKW»

B meranonucax l-I[.')e3BbIl-IaI7IHO adKTyaJlbHa npo6nervla HEeXBaTKN MeCT
AanAa CTOAHKN aBTOMobunen. MNnoTHas 3aCTpOIZKa, TPYyAHOCTK C nap-
KOBKOW 1 XpaHeHnem aBTOMOOUNbHOIO TpaHCNOpPTa AnA xutenemn
6onbLuoro ropofa 06yCJ'IaBJ'II/IBaIOT HEO6XOJJ,I/IMOCTb ONThMaJibHOIo
ncnosib3oBaHUA CBO60,ELHbIX NPOCTPAHCTB. PelweHunto 3Ton BaxHOM
I'IpO6J1€MbI NMOMOraloT HOBEWLLME TEXHONOTUN.

Matepuanbl npepocTaBneHbl KomnaHuen BEST WAY USA
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MepurKaHckasa komnaHua BEST WAY

USA npepnaraeT coOBpeMeHHble Tex-

HoMornyM pelleHns npobsnem B nap-

KOBOYHOM 6U3Hece — HOBY aBTO-

maTuyeckyto cuctemy BOOMERANG.
Cnctema Boomerang no3sonsaeTt cBeCTU K MUHUMYMY
yyacTve YenioBeKa B NpoLecce NapKoBKM aBTomobua
N MaKCUManbHO 3alUTMTb €ro OT BaHAANIM3Ma 1 yroHa.
OHa yeM-TO HanmoOMMHaeT AETCKYI0 UTPYy «MATHALLKUY,
TOMNbKO «MrpaloT» B Hee YenoBek 1 poboTbl. ITa cxema
MapKOBKN XOPOLIO MOAXOAUT M ANA YCTPOMCTBa B
BbICOTHbIX 3AaHWAX U KOMMeKcax, rae npu 6onbluoi
NoTPe6HOCTY B NAaPKOBOYHbBIX MECTax BO3MOXHOCTb
UX pasmelleHna orpaHuyeHa. MNosHoOCTbiO aBTOMa-
TU3UPOBaHHaA CUCTeMa MO3BOSIAET AOOWUTbCA pAAa
CYLLEeCTBEHHbIX MPEeNMyLLIeCTB NO CPaBHEHMIO C aHa-
JIOTUYHBIMWU METOAAMUN MAaPKOBKM, NPeACTaBNEHHbIMI
Ha MUPOBOM PbIHKe.

OAHO M3 BaXHbIX MPEeUMyLLEecTB AaHHOW CUCTEMbl —
3KoHOMMA. Boomerang yBennumBaeT KONMYECTBO NapKo-
BOUYHbIX MeCT Ha 66%, B OTIMYMe OT CTaHAAPTHOro Bapu-
aHTa pasMelleHnsa aBTomobuneir. Kpome Toro, skoHoMus
[JOCTUraeTCa 3a CYET COKPaLLEeHUA 3aTpaT Ha BEHTUIALN-
OHHYIO CMCTEMY, @ TaKXe CHUKeHUA 6a30BOro BpemMeHU
OXMAaHVA ANA noslyyeHns aBTomobuna ao 1-3 MyHyT, B
3aBMCUMOCTI OT KONNYECTBa eAMHOBPEMEHHbIX 3anpo-
coB. CoKpallalTcsa 1 3aTpaThl Ha Bbin/aTy 3apaboTHON
nnatbl 06cnyKMBaroLLemy nepcoHany, Tak Kak ynpasre-
HVeM npoLecca 3aHNMaeTCA OAUH onepaTop.

He meHee BakHbIM GaKTOpPOM ABNAETCA SHEpProc-
6epexeHne. MNpu gaHHON crcTemMe MapKOBKM OTCYT-
CTBYeT HEeOOGXOAUMOCTb MOCTOAHHOIO APKOro ocCBe-
WeHun, paboTaeT TONbKO TEXHUYECKOe, YTO BeaeT K
YMeHbLUEHWI0 SHepronoTpebneHnsa 1, Kak cneictaue,
K 4ONOSTHUTESIbHOWN SKOHOMUN, CHUXKEHUIO CTOMMOCTM
BRafieHnaA 1 3KCnnyaTaumm obbekTa.

Ewe ofuH BaXHbIi MOMEHT — 6e30MacHOCTb XpaHe-
HUA, TPAHCMOPTHOE CPELACTBO MAKCMASbHO 3aLLMLLEHO
33 CYeT OrpaHNYeHHOro JOCTYMa K MapKoBKe. ITo aena-
€T NPaKTUYeCKn HEeBO3MOXKHbIM HECAHKLVOHUPOBaH-
Hbl B3/IOM U NPOHUKHOBEHWE B aBTOMOGWb. CIIOXKHO
NpeacTaBUTb U HaMageHvie Ha BNagenbLeB MalMH, TaK
KaK A BblOauy aBTOTPAHCMOPTHOrO CPEeACTBa UCMOSb-
3yI0TCA PasfnyHble CNOCoObl MAEHTUGUKALMMN IMYHOCTH
(cMc, KapTouka, JOMOGOH, CKaHep OTmeyaTka nanbua,
ceTyaTKu rasa). Kpome Toro, Kaxablil ypoBeHb NapKoB-
K MIMeeT MEXaHNYECKYI0 N CEHCOPHYIO 3aLLuTY.

K LOCTOVMHCTBaM CMCTEMbI OTHOCWTCA U €e SKONO-
MMYHOCTb. [pn Takom mMeToge NMapKOoBKW OTCYTCTBYIOT
BpefHble BbIGPOCh! B aTMOChepy, MOCKOMbKY OHa OCy-
LLeCTBAAETCA NPY 3aryLWEHHOM BUraTesie aBToMo6u-
nA. B CBA3N C 3TVM CHUXAETCA BEPOATHOCTb BOCMNa-
MeHEHNA MaLUWH, UCKIOYAEeTCA CTONIKHOBEHNE MEXAY
HMMMK, a TaK»e 06eCrneynBaeTca YNCTOTa MOMELLEHNA.

Komnnekc MoxeT 6bITb NOCTPOeH Ha 6ase yixe cylue-
CTBYIOLLEro NAPKMHIa, Kak NPUCTPOIKA K 3AaHUI0 UK

BEST WAY USA - ctabunbHas
amMepuKaHCKana KomnaHus, paboTatoLuas
B cpepe BbICOKNX TEXHONOTUIA,
IKCKITIO3MBHbIN NPefCTaBUTENb 1 NapTHep
npoaykuunn Bomerang Systems s Poccumn
n cTpaHax CHI. B 6nuxaiwee Bpems
KOMMaHUA OTKPOET NpefCTaBUTeNbCTBA B
QOuHnasaun n Hopserun.
Bomerang Systems — mvupoBoi nuaep B 06nactvi Npon3BOACTBa aTTPAKLMOHOB
N CUCTEM aBTOMATM3MPOBAHHbIX CKNAfoB M XpaHunuLy (storage base). OanH n3
NoCceAHMX NPOEKTOB KOMMAaHNM — YHMKaNbHasA cuctema poboTm3mpoBaHHOM
NapKoBKM aBToMobunen. «Mbl paccmaTprBaemM pbiIHOK Poccum Kak ofuH 13
Hanbornee nepcnekTMBHbIX», — OTMeYaeT fgupekTop no Poccum EBreHnii Jingwmu,.
«Ha cerofHALWHMI ileHb KOMMaHKA roToBa paccMaTprBaTb pPasfiMyHble BapuaHTbl
COTPYAHMYECTBA 1 Pa3BUTUA NpoeKTa B Poccun. Mbl xaem npepyioxkeHnn
OT afMVHUCTPALNIA FOPOAOB, 3aCTPONLMKOB, MHBECTOPOB, YNPaBAAIOLLNX
KOMMaHUI N BCEX, KTO MOXeET OblTb 3aMHTEpeCcoBaH B peann3auuy npoekTa, —
OoTMeyaeT 3amecTuTeNb AnpeKkTopa KomnaHum Anbbept KaHadees. — Hageemcs,
YTO camble nepefoBble TexHonoruy byayT BoctTpeboBaHbl B Poccun u He
TOJIbKO AOKaXYT CBOIO 3PPEKTUBHOCTb 1 SKOHOMUYECKYIO ONPaBAaHHOCTb, HO
1 BOWAYT B Hallly NOBCEAHEBHYIO XM3Hb, flenan cepBuCbl 6onee AOCTYNHbIMU U
OPUEHTVPOBaHHbIMM Ha 3aMpPOChl KNNEHTOB.

HOBOe coopyXeHue. lNpn Ncnonb3oBaHNN CUCTEMbI
Boomerang napkoska mMoxeT 6biTb NOA3eMHON, Hafj-
3eMHOM N KOMOVHWPOBAHHOW W pacnonaraTbcA B
TOProBO-OQUCHBIX, KWJIbIX, FTOCTUHUYHbBIX 3[4aHUAX
nnn asponoprax.

Bce KomnnekTyiowme nNponsBoaAaTCcA Ha TeppuTto-
pun CoepmHeHHbIx LUTaTtoB AMepuku. lapaHTuinHoe 1
CepBUCHOe 06CNyKUBaHME OCYLLECTBNAETCA Ha Tep-
puTopun Poccun.

KomnaHua Bomerang Systems 3anateHToBana csoe
n3obpeteHne - BMR-1000™, koTopoe B oTAnume OT
npeabIayLMX CUCTEM He UCMOMb3yeT CTajlbHble pambl
N penbcbl, a ABUKEHUE MPOUCXOAUT MO MIIOCKOMY
6eTOHHOMY Mosly. 3TO NO3BONAET PacWUPUTb Ana-
Na3oH BO3MOXHOCTEW, KOTOpPble peLlalT MHOXKeCTBO
npo6nem. B otanure oT TUNUYHbBIX aBTOMATUUYECKUX
cuctem, BMR-1000™ no3sonseTt yBennunTb Konnye-
CTBO MepecTaHOBOK B y3KoM npoxoge. Cuctema nerko

anpenb/man BHBMM
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lpy3onogbeMHoCTb poboTa
cocTaBnset go 3000 kr

NoAgHMMaeT TPaHCMOPTHOE Cpea-
CTBO U NepeBO3UT ero B Nio6oMm
HanpaBfieHWU, Nerko NoBopayn-
BaeT aBTOMOOMAb Ha 360° Ha
nobom ypoBHe. MalunHy nerko
U3bATb C MAPKOBKM AnA obcny-
XnBaHuA. Kpome Toro, 6esonac-
HbI 4OCTYN K aBTOMO6GWNAM fns
cepBuca obecneunBaioT 1 TBep-
Ible NepeKkpbITUA MeXay 3Taxa-
MU. KaKabll ropu3OHTaNbHbIN
YypOBeHb OCHaleH pobo-
TaMu, KoTopble MOryT
OBUraTbCA nog napkye-

MbIMW  TPAHCMOPTHbI-
Mun cpefcteamu. LleHTpanbHaa
NVHWA BCeraa OTKPbITa ANA nepemetle-
HMA 1 UMeeT 6e30nacHylo 30HYy Kak Ana
nepemelLaemMoro TPaHCMNOPTHOro cpepf-

CTBa, TaK 1 ANA 06CYyKMBaIoOLLEro NepcoHana.
YyacTue BnafenbLa aBToMobunA B mpouecce nap-
KOBKW 3aK/l04aeTCA B TOM, YTOObI 3arHaTb aBTOMOOUIb
B T NapKMHra, 3arnyLwmnTb ero u nonyuntb MUAH-kog.
B nndte aBTOMOOUND CKaHMpPYyeTCA, cMcTeMa onpeaens-
eT ero napameTpbl (BbICOTY, AJIMHY, LUINPUHY, BEC, HANW-
ume B HEM JIIOAEeN 1 B3pbIBYaTbIX BellecTs). [locne sToro
[laHHble NOCTYNaloT B [NaBHbIN KOMMNblOTEp onepaTopy,
cMcTeMa HaxoauT cBobopHoe Nbo 3aKpenneHHoe 3a
3TUM aBTOMOGWIEM MECTO 1 MOAAET KOMaHAy poboTam.

anpenb/man

JIndT nogHUMaeTcs Ha Hy>KHbIiA
3TaX, rae aBTOMoOWUNb OXuaa-
eT cnegyowmin poboT, KoTopbI
3ae3)aeT Nnoj Hero, HaxoguT
CEeHCopaMu Koneca W, MOAHSB
Ha BbICOTY 5 CM OT nona, OTBO3-
UT Ha MecTo, ofnpegeneHHoe
cuctemon. py3onogbemMHOCTb
po6oTa coctaBnseT go 3000 Kr.
Mpw pocTe Harpysku Ha cuctemy
K paboTe MoAKMoYaloTCA CBO-
6opHble pPobOTbl, UTO CHUXKAeT
Harpysky Ha OCHOBHblE MOTOKMU
BbINONHEHMA 3agaHun. Cnctema
fob6asnaet pob6oToB B Nto6oN
MOMEHT, YToObl yBENMUMTL Npo-

N3BOAUTENBHOCTL M CKOPOCTb
LOCTaBKM aBTOMOGUNEN UX BnagesibLam.

Mopaya aBTOMOGUNA OCYLECTBAAETCA HECKONb-
Kummn cnocobamm. MoxHo HabpaTtb MWH-kop Heno-
CPeACTBEHHO Yy NUGTOBOW LWaxTbl, U TOorga npuget-
CA HEeMHOro nopoXKAaTb, MOKa aBTOMOOWUNbL GypeT
poctasneH. OfHako ecTb U ApYyroi BapnaHT: HAXOAACh
LOMa, B oduce MM TOProBOM LIEHTPE, Bbl MOXeTe
nocnatb ornepaTtopy cMc ¢ ykasaHnuem [M/H-kopa un
BpeMeHeM nogauv aBTomobuna. B sTom cnyuyae Bbl
nonyymTe B OTBET CMC, rae 6yayT yKkasaHbl Homep
nndTa 1 Bpemsa nogaum aBTomobuna. OctaeTcs Tonb-
KO MNOJOWTH K HY>KHOW TMPTOBON LLaxXTe — TaM Bac yxe
6yaeT oxugaTb Balla MalluHa.

Bcem npoueccom napkoBKM yNpaBnseT OAuH one-
paTop, KOTOPbIi MOXeT 06CNyXUBaTb HECKOSbKO
napkuHros. Mcxopa M3 3Toro, HeT HEOOGXOAUMOCTU
B MHOrOUYMCNIEHHOM O06CyXuBalowemM nepcoHane

(NAapKOBLYMKM Ha 3Ta)aX, OXPaHHUKU, YyOOPLIUKW).
WcknioyaloTcs 1 3aTpaTbl Ha €XerofHblii KOCMeTu-
YeCKMN BHYTPEHHUN PEMOHT MapKWHra, HaHeceHue
pa3meTKy Ansi aBTOMOOMIIEN Ha STaxax.

Cnctema no3BonsfeT pasmellatb aBTOMOOUIM Ha
KaXXOOM 3Ta)ke He B OAVH WNN ABa psfa CO MHOXe-
CTBOM pa3be3foB M MOAbe3dHbIX MyTel, a B TpU U
6onee, oCcTaBnsAsA OAHO MYCTOE MECTO U OAWH TEXHO-
NOrMYECKNN KOPUAOP ANA OBVXEHUA U TPaHCMopTU-
POBKM MaLVH po6oTamun. ABTOMOOWIN pa3meLLaoTcs
Nno MPVHUMNY Wrpbl «MATHAWKW», T.e. NPU Hanuuum
opHOro cBob6oAHOro MecTa cucTemMa MOXeT Mo Tpe-
60BaHMIO NoAaTb CaMblil 3aCTaB/IEHHbIN aBTOMOOWIb
3a Bpems oT 1 go 3 MuHyT. Yem 6onblue poboTOB,
TEM MeHblle Bpems nogauv aBTomobunsa. Poboty He
HY>KHO MeCTO A1l Pa3BOPOTa M MAaHEBPOB, OH Ha MecTe
MOKeT NoBopaunBaTbcA Ha 360°, UTo NO3BONAET YNIOT-

HUTb CETKY pa3meLleHusi aBTomobuneii. [loBpexaeHne
MalUVH U CTONIKHOBEHME POOOTOB MCKITIOUYEHO, TaK Kak
B MON MOHTUPYETCA CETKA, MO KOTOPOW NnepeaBuraeTca
po6oT. B criyyae nonomku poboTta OH NIErKo M3BJEKa-
eTCA ANIA rapaHTUHOIO U CEPBUCHOTO OOCITYKMBaHUS,
He HapyLasa pabounii npouecc.

Ha cywecTBylowWwmx NnapKmnHrax pasmep ogHoro nap-
KOBOYHOro mecTa coctaBnseTt 11 KB. M (2,5x5 m). C yue-
TOM Bbe3[0B U Bbl€30B, NaHAYCOB, AOPOXKEK Ha OHY
MaluHy npuxoautcs 35 kB. M. Cuctema nossonseT
COKpaTnTb 3Ty Undpy A0 14 KB. M Ha OAHO MAPKOBOY-
HOe MeCTO C yYeTOM Bbe3/0B 1 Bbl€340B, MaHAYCOB U
LOPOXKeEK.

Mpw >kenaHnm ccTemMy MOXHO CHabAWTb Ha Bbe3ae
aBTOMATUYECKMU MOVIKaMK/ MUY TEMIOBbIMU MyLIKa-
MU, 1 Torda MOsIBUTCA BO3MOXHOCTb NPefoCTaBsATh
JOMOMHUTENbHbIE YCNYT L.

Yem 6onblue po6oTOB, TEM

MeHbLUE Bpemsi nogayu
aBTOMOGUNSA
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CTaHAAPTDI

He oTka3bIBaACb OT MO3TUYHOTO NpeaCTaBneHrA [eTe 06 apXnTEKTYpe Kak

0 3aCTbIBLUEN B KaMHE My3blKe, COBPEMEHHOE MPafOCTPONTENBCTBO MOXKHO

B 6OMbLUEN CTENEHN ONPEeSENUTb Kak MaTepUani3aLmio HaPOXKAAOLMXCA
TeHAEHUMIN B 06LIECTBE 1 HaLLMX HaAeXA Ha byayLuee. PacTyluee sKonornyeckoe
CO3HaHVie AVKTYET HeOOXOAMMOCTb NEPECMOTPA AENCTBYIOLLMX HOPM B CTPOW-
TENbCTBE U TEXHNYECKOM 0BeCneyeHmnmn 30aHNI 1 COOPYKEHUI, UX 3aMeHbI Ha
TaK Ha3blBaeMble «3e/eHble» CTaHAAPTbI. [1A cepTUPUKaLMM NO TaKUM SKONOru-
YecKuM CTaHaapTam, Kak LEED vnn BREEAM, nocTpoiikv 0653aTenbHO AOMKHbI
ObITb OCHALLEHbI SHEPrO3PPEKTUBHBIM U SKONOMUYHBIM KNMMATAYECKM 0B0pY-
[0BaHMEM, MO3BONSIOLLYIM SKOHOMUTb PECYPCbI, OFPaHNYUTL BbIOPOCHI BPEAHbIX
BeLLecTB B aTMocdepy 1 obecneunts KoMPopT noTpedbuTento.

Tekct ENNEHA BYPEHWHA, doTto AHI Carrier
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amMeTMBLUMECA TeHAEeHLUN —
HeunsbexHoe coKpalleHue
3anaca HeBO306OHOBNAEMbIX
pecypcoB 1 BO3MOXHble
KnMmaTuyeckne nsmeHeHua
— 00YyC/IOBMM HOBbI NOAXOA K peLueHuto
npob6nem B CTPOWTENbHOW OTPacan C No3u-
Linin OXpaHbl OKpyatoLlen cpeabl. B nepsyto
ouepefb, Nocse He$pTAHOro KpM3nca B Haya-
ne 1970-x ropgoB 6bina NMocTaBneHa 3agava
NoBblLEeHUA 3HeprodhGEKTUBHOCTM 34aHUN,
a B JaNbHENLEM — OFpaHnYeHna Bbibpocos
NMapHMKOBBIX Fa30B 1 COXPaHEHMWA 030HOBOIO
cnoa. B nocnegHne aga pgecatnnetna coop-
MUPOBANOCh 3KOornyeckoe obLecTBeHHoe
LBVXKeHWe, a B pAfe CTpaH Co3faHbl opra-
HU3auuKW, nNpopBurallme 3KoNornyeckne
TEXHONOTMKN B CTpouTenbcTBe. PesynbtaTtom
X JeATeNnbHOCTU CTana pa3paboTka Tak
Ha3bIBaeMbIX «3eJieHblX» CTaHAAPTOB, Npes-
CTaBnALKMX COOON CUCTEMbI SKONOTNYECKMX
KpUTepUEB OLIEHKM NPOEKTOB.

MepBblii, Hanbonee cTporvini n oO6LWIMP-
HbIi cTaHpapT BREEAM (Building Research
Establishment Environmental Assessment
Method) 6bin npepnoxeH 6pUTaHCKUM KcCe-
foBatenbckum ueHTpom BRE (The Building
Research Establishment) B 1990 rogy. Ha gaH-
HbIi MOMEHT B MUpe MO Hemy cepTuduun-
poBaHo 6onee 200 Tbic. 3gaHKi 1 6onee 800
TbIC. 3aPErMCTPUPOBAHO Af1A NOJyYeHua cep-
TndwKata. bonee no3gHwin ctaHaapt LEED (The
Leadership in Energy & Environmental Design)
pa3paboTaH AMEPUKAHCKM COBETOM MO 3esie-
HbIM 3faHuAM (US GBC - U.S. Green Building
Council) B 1998 rogy. OH opvieHTMpOBaH Ha
PbIHOK HeABVXXMMOCTM M 3aKOHOAATENbCTBO
CoepgvHeHHbIx LlTaToB, HO npuMeHseTca BO
MHOrux ctpaHax mupa. CraHpapt BREEAM
TaKXe MOC/YXXUT OCHOBOW ANsi pa3paboTku
HauMoHasbHbIX CcTaHZapToB KaHagbl, Kopew,
Asctpanuu, [oHKoHra 1 HngepnaHaos.

Jliobo u3 CylwecTBYOWNX «3eNIeHbIX»
CTaHAapTOB MpeAnonaraeT KOMMIEKCHbIN
nofXoA K 3KOJIOrMyeckol OueHKe Mpoek-
Ta. Takoll Moaxol KacaeTcs 3HepronoTpe-
6neHnn, BbIGPOCOB B OKpY»KaloLlyto cpeay,
MCMOMb30BaHNA 3JKOJIOTUYECKU UYUCTbIX
MaTepuanos, Tennousonsauuu, opraHusa-
LN NPOCTPAHCTBA BOKPYr 34aHUs, yTUIm-
3alum 0TX040B U Npouy. ToNbKo YyAOBNETBO-
puTenbHOe pelleHre BCeX MOCTaBMIEHHbIX
3afjay B COBOKYMHOCTM MOXeT obecneuntb
NPOEeKTy «3eneHbli» cepTudukat. B 3aBu-
CMMOCTU OT KonnyectBa 6annos, nony-
YeHHbIX BO BCEX KaTeropusx, ceptudumkart
LEED moxeT 6biTb MNaTUHOBbIM, 30/10TbIM,
cepebpsaHbIM 1K 0b6blYHbIM. Mo cTaHAapTy
BREEAM MOXHO NONyu4nTb «BblaloWninca
PENTUHI».

B obnacTtu aHepronoTpebneHns pekomeH-
ayloTcsa:

— SKOHOMWSA 3NEKTPO3HEPIMN 3a CUET yCTa-
HOBKW 3HeprospdeKTrBHOro obopynoBaHus;

— MaKCMMaribHOe WCMoNb30BaHMe BO306-
HOBJ/IAAEMbIX PECYPCOB, TaKMX Kak 3Heprus
COMHLA 1 BETPa;

— 3aM€Ha 3EKTPO3HEPTMN Ha anbTepHaTHB-
Hbl€ CTOYHMKN (HanpyMep, NPUPOAHBIiA ras);

- pekynepaums 3Hepruu.

CNELUNOUKA CTAHOAPTA
ANA BbICOTHOINO CTPOUTEJIbCTBA

Mo MHeHWIO Begylero sKcrnepTa B obna-
CTW BbICOTHOIO CTPOMUTENbCTBA DHTOHMU
Byga, ncnonHutenbHoro gupektopa CoseTa
Mo BbICOTHbIM 3aHNAM 1 FTOPOACKON cpefe
(CTBUH), BblCOTHble 3paHUA, yBenuuuBas
NNOTHOCTb 3acesieHNsA ropoAcKon TeppuTo-
pun, CNocobCTBYIOT YMEHbLUEHUIO Ob6Lyero-
POLCKOro NoTpebneHnsa SHEPruK, CHXKAaloT
Harpy3sKy Ha OKpyXatwlLlyl cpegy (3a cuet

oxna)<aeHne 30aHNA N aKKyMynALMA XONoAa.
Ona ceptndumkauum obbekta no «3ene-
HbIM» CTaHAapTaMm, 3Konornyeckon 6eso-
NacHOCTM W Co3faHuA B HeM KOMGOPTHOMN
cpepbl obuTaHMA yenoBeka Heobxoaumo
TBOpPYECKOE COTPYAHUYECTBO apXUTEKTO-
POB 1 NHXeHepoB. Haunyuwmx pe3ynbtaTtos
[OCTMraloT B TOM Clyyae, eCnu Bce y4acTHU-
KW npouecca NpoekTupoBaHua — npodec-
CMOHasnbl B 0651aCT OXpaHbl OKpYy»KaloLlen
cpepbl, 300POBbA 1 6€30MacHOCTY.
KomnaHua Carrier — npovssogntenb Knu-
MaTUYeCKNX CUCTEM C BblCOYanLIen Mex-
JAyHapopaHoW penyTauueln B obnactn 3Ko-
noruvyeckon 6esonacHoct. OHa sABnNAeTCA
KPYMHENIIMM MUPOBbLIM MPOW3BOAUTENEM
CMCTEM KOHAMLMOHUPOBAHWA, BEHTUNALNN,
oborpeBa U LEHTPANbHOTO XONOLOCHAb-
XeHus, nuaepom B o6nacTM MCNoNb30Ba-
HUS 3Heprocbeperalmx TEXHONOTMIN 1
HOBENLWNX NPON3BOACTBEHHbIX MPOLECCOB.
OfviH N3 OCHOBHbIX MPUHLMMNOB KOMNaHUK

OpHocTyneHyYaTbi abcopbLMoHHBbIN yninnep 16JL
1 16JLR c napoBbIM 11 BOAAHBIM HarpeBom

60ree KOPOTKMX TPAHCMOPTHbIX MapLIPYTOB
N UHOPACTPYKTYPHbIX ceTen). Ho Tonbko B
TOM Cfnyyae, Korga camv OHV OTBeYaloT KO-
NIOrnyecknm TpeboBaHnAM.

DHEpProemMKoCTb BbICOTHbIX 3[4aHUA MOXKeT
6bITb CHVMXEHa 3a CYeT nyywero JocTyna K
CBETY U BO3[YXY, BOBMOXHOCTW MCMONb30Ba-
HVA SHeprumn CofHUA 1 BETPa, a MaBHoe — B
pe3ynbTaTe YCTaHOBKM 3HeproaddekTMBHOro
WHXXeHePHOro, B MepByl0 ouepeab KMmaTu-
yeckoro, o6opygosaHusa. Kpome Toro, o6blu-
HO BMecCTe C BbICOTON CTPOEHUA Bo3pacTaeT
3HAYMMOCTb YNPABNAIOLLEN CMCTEMbI 3AaHUA,
KoopavHupyowen paboty obopyaoBaHus.
DHepro3aTtpaTbl MOryT OblTb CHUXXEHbI 3a
cyeT MX OMTUMANILHOTO pacnpefeneHnsa Bo
BpemMeHu. B yacTHOCTW, ANA pa3rpy3Kkum sHep-
roceTu ropofa v NoBbllIEHUA SKOHOMUYHO-
CTV NPOEKTa MOTYT UCMOJIb30BATbCA HOUHOE

— CTpemJieHVe COXPaHWUTb OKpPY»KaloLlyio
cpeny Aana Gyaywmx MOKONEHWI, NO3TOMY
o6opyaoBaHMe KOMMNaHWM OTANYaAETCA BbICO-
Ko 3Hepros$pPeKTUBHOCTLIO, @ UCMONb3ye-
Mble XONIOAW/bHbIE areHTbl He OKa3blBaloT
BO3/€MCTBUA HA O30HOBbLIN CNION.

KomnaHuna Carrier anaetca nogpasgene-
HMem rnobanbHON TEXHONOTMYECKON Kop-
nopauun United Technologies Corporation
(UTCQ), koTopas pa3pabaTbiBaeT 1 NPOM3BO-
OWT BbICOKOTEXHONOrMYHoe obopyaoBaHue
ONA a3pPOKOCMUYECKON 1 CTPOUTENIbHOM
WNHOYCTPUM U UMEEeT KONOCCaNbHbIA OnMbIT
Cco3[laHnA 3Konormyeckn 6esonacHbiX Npo-
OYKTOB 1 TEXHONOMMIA.

[na 34aHMN 1 COOPYXEHWN, noanexaLmnx
ceptuduKauuy no craHgapty LEED, a Takxe
[NA MPOEKTOB, KOTOPbIE AOIKHbI OblTb MaKCU-
ManbHO NPUOGNMXKEHBI K SKONOTMYECKUM CTaH-

fapTam, komnaHua Carrier npepnaraeT Hau-
6onee 3HeproapPpeKTNBHOE B OTpaCin Ku-
maTunueckoe obopyaoBaHue cepuii Evergreen
n AquaForce, a Tak»ke abcOpOLMOHHbIE yCTa-
HOBKWY, paboTaloLLye 3a CYET anbTePHATUBHBIX
WCTOYHUKOB SHEPruv, yTUIN3Npyemon sHep-
MM 1 He ucronb3ywlune GpPeoH B KauecTse
XrapareHTa.

BblcOKko3ddEKTUBHBIV Unnnep c repmeTuny-
HbIM LIEHTPOGEXHbIM Komnpeccopom 19XR
Evergreen o6nagaeT xonofonpov3BoanTeb-
HocTblo oT 1 go 10 MBT 1 nyywmmn nokasa-
TenAMnU 3HeproadpPeKTUBHOCT B OTpPaCiU.
Mpn 3TOM HauanbHbI YPOBEHb MPOW3BO-
OVTENbHOCTM COXPAHAETCA B TEUEHUE BCErO
cpoka 3kcryatauun. Micnonb3oBaHue npu-
BOJA MepemMeHHON 4acToTbl BMECTO Mpu-
BOJA MOCTOSIHHOrO BpPALEHMs MO3BONIWIIO
3HAUMTENIbHO YBENUUUTb 3bGEKTUBHOCTD
YCTaHOBKM MPW HEMOJIHOW MPOW3BOAUTENb-
HOCTU W HW3KOW TemnepaTtype KOHLEHCa-
LMK, XapakTepHOW Ans OCHOBHOrO nepuoga

Yunnep 19XR ¢ LeHTPO6eXHbIM
KOMMNPeccopom

BpeMeHU paboTbl 060pyA0BaHNA. YCTaHOBKA
npviBoda Ha 3aBoge obecneynBaeT NPOCTo-
Ty obcnyuBaHua n 3PpPeKTUBHbIN OTBOJ
TennoTbl. fepmeTMyHaA KOHCTPYKLUMA rapaH-
TUPYET MUHMMANbHYIO YTEUKY XJlaflareHTa, B
KauecTtBe KoToporo mncrnonb3yetca HFC-134a,
obnapatownii HyneBbiM MOTEHLMANOM Pas-
pyleHna o30HoBoro cnod. Yunnepsol Carrier
Evergreen nocTaBnAlTCA CO BCTPOEHHOMN
cuctemoii ynpaeneHus CCN (Carrier Comfort
Network), koTopasa nHTerpupyeTca B cuctemy
KOHTPOSIA 1 yNpaBneHna 3gaHuns.

Okono aByx neT Ha3ag Ha 3asogax Carrier
6bl1a 3anylieHa B Cepuio NnHeka u3 27
Mogeneln BOJOOXNa[aeMblX BUHTOBbIX
xonoaunbHbix MawuH 30XW AquaForce
npoussoanTenbHoctbio oT 400 go 1800
KBT. OHM ABRAlOTCA Nngepamu No SHepre-
Tnyeckon 3OPEeKTUBHOCTM U HaOeXHO-
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cTU. KOHCTpyKUMA uumnnepoB no3Bonaet
MCMoNb30BaTb WX ANA OTOMNIEHWA, KOHAW-
LMOHMPOBAHUA M B NMPOMbILLIEHHbIX LIeNsX.
Perynupyemaa Ttennota oT oxnagutenei
nocTynaeT Ha HY»KAbl oTonneHnsA. Boicokuin
TEeNnnoBON KO3GOULMEHT, MpeBbiaoLMA
6,5, no3eBonAeT nosyuyaTb ropauylo Bogy C
Temnepatypoin fo 63°C. MNpy KOHAMUWOHN-
poBaHUM BO3AyXa UWiep MOXET ycnelHo
dYHKLMOHMpPOBaTb BMecTe C FPYHTOBbIMU
TennoobMeHHNKaMW, TPAANPHAMU N CyXU-
MU oxnaguTensaMu 6narofaps WMPOKOMY
AnanasoHy pabounx TemnepaTyp BoAbl. B
NPOMBbILLIIEHHOCTU UCMONb3YIOT KOHPUrypa-
umm ynnnepos 30XW, cnocobHbIX C BbICOKON
TOYHOCTbIO MPOU3BOAWUTb HU3KOTEMNepa-
TypHble pacTBopbl Ao —-12°C ana o6paboTku
NMLLEBbIX NPOAYKTOB U ibAOreHepaLun.
Yunnepbl AquaForce BbinycKaloTcA B ABYX
MoaudukaLmax no sHeprospGeKTNBHOCTY.
MoBbIWeHHbIA  XONoAWNbHbIN  Ko3ddunum-
€HT 1, COOTBETCTBEHHO, CaMble HU3KMe IKC-

XonoaunbHaa MalMHA C BO3LYLIHbIM
oxnaxxgeHnem 30XA

nnyaTauMoOHHbIe pacxodbl MMeeT Mojesb
30XW-P. KoaddurumeHT gocturaet 3HayeHms
6,2, TOrAa Kak COrnacHo Knaccupukaumm
Eurovent ana unnnepos knacca A Tpebytotcs
3HaueHuA He Huxe 5,1. TakasA sHeproadpdek-
TUBHOCTb JOCTUIaeTCsA 3a CYET Lesloro paaa
WHHOBALMOHHBIX TEXHUYECKMX peLIeHni:
ONTUMK3aLMM KOHCTPYKLMUN TennoobmeH-
HVKa 1 NpMBOLa KOMMNPECCcopa, NCrosb30Ba-
HMA SKOHOMaW3epa C NEKTPOHHbIM pacLum-
pUTENbHBIM YCTPOWCTBOM ANA YNyulleHus
pabounx xapakTepucTuk.
BbICOKOSKOHOMUYHbBIE U  3KONOFMYECKM
6e3onacHble abCcopOLMOHHbIE uyumanepsbl
komnaHusa Carrier Bbinyckaet ¢ 1945 roga. B
HacToswWee BpemMs NMPOU3BOAUTCA HECKONb-
KO TMMOB TaKUX YCTaHOBOK, MCMOJb3YOLWMX
B KauyecTBe WCTOYHMKA SHepruv TensnoTy
reperpeToro BOAAHOrO napa Wiy ropayei
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BOJbI, @ TaKXe TenjoTy CropaHus Npupoa-
HOro rasa, mMasyTa unu Apyrux Hedrtenpo-
BYKTOB. KpoMe TOro, MCTOYHMKOM MOXeET
CNYXUTb NOANEXallee yTuamnsaumm cbpoc-
HOoe Tenno, BO3HMKalolee KaK pesynbraT
paboTbl KOreHepaToOpOB WM HEKOTOPbIX
TEXHONOrMYeCKnxX npoueccos. MNprmeHeHne
abcopbLUmnoHHOro 060pyaoBaHWA ONTUMarb-
HO B YCNOBUAX OrpaHWUYeHHOro AoCTyna K
aneKTpo3Hepruu. Ero nog6op npoussopnT-
CAl B COOTBETCTBUM C MapameTpamu UCTOU-
HVKa 3Heprun, noTpebHOCTAMK O6BbEKTa B
XONOoAo- U TEMNONPOU3BOAUTENBHOCTY, a
TaKXe MoKasaTeNsamy TeMrnepaTypbl OXnax-
JatoLUeit BOfbl Ha BXOZE W BbIXOfE CUCTEMBI.
AGCOPOLMOHHbIE YCTAHOBKM MMEIT pAf
NPEeMMyLLeCcTB MO CPABHEHUIO C MapPOKOM-
NPECCUOHHBIMM XONOAMNBbHBIMI MaLUVHaMK:
- B umanepe MCnonb3yeTcs TONbKO BOAa
1 030HOOE30MacHbI GpoMKA NUTKA B Kaye-
CTBE HaTypasibHOrO XONOAWBbHOIO areHTa;
- becwymHan paboTa 6e3 Bubpauuin 6na-

rogapa HanMunio TePMOXMMUYECKOTO KOM-
npeccopa 1, COOTBETCTBEHHO, MaJIOMy KONU-
YecTBY ABVXKYLUMXCA AeTanen;

— YyBeNIMyeHrie HaleXKHOCTU 1 CPOKa CIyX-
6bl 060pYAOBaHNA MO TON Xe NPUUNHE;

— OopAHoy3noBaa KoHoUrypauusa snekTpo-
o6opyAoBaHNA YCTaHOBKM NO3BONAET MpPo-
M3BOAUTb MOAKMIOYEHME K 3neKTpoceT B
O[1HOW TOUYKe;

— BO3MOXHOCTb obolituch 6e3 6ownepa
UnM ncnonb3oBaTb Goisiep 3HaUUTENIbHO
MeHbluero obbema.

Cepurn ofHOCTYNeHYaTbIX abCOPOLIMOHHbIX
ynnnepos 16JL n 16JLR c napoBbiM 1 BOAA-
HbIM HarpeBOM COOTBETCTBEHHO BKIOYalOT
39 TMNOpa3MepoB C NPOM3BOAUTENIBHOCTHIO
oT 260 po 2300 kB1. O60pyaoBaHMe BbIMNOI-
HAeT yHKUUM ymnnepa u oborpesaTtens, a
TaKXe Mo3BOJNIAET pewnTb BONPOChI CHabxe-

HUA obbekTa ropsauelrt Bogoi. HagexHocTb
N TePMETUYHOCTb KOHCTPYKUWUW, MNpPeBOC-
XOfHas 3aluTa OT Koppo3uu obecrneuyuBa-
10T 6ONbLION CPOK Cny6bl 060pynOBaHNS,
a cpefcTBa aBTOMATM3aUUU yBENUUYUBAKOT
3 PEKTMBHOCTb ero paboTbl:

— OpuWrvHanbHasA 3araTeHToBaHHasA Komna-
Huen Carrier cuctema perynMpoBaHuA pac-
X0[a XONoAMNIbHOrO areHTa obecreuviBaeT
ycToluMBylo paboTy ob6opyaoBaHuA npuv
HeMoJHON Harpy3Kke 1 HU3KUX TemrnepaTtypax
oxnaxpgatowern soabl (o 15°C) 6e3 gononHm-
TenbHOro 6anaHcMpPoBaHVA rpagupHY;

— OCYLUeCTBNAETCA aBTOMaTU4yeckoe nog-
JepKaHune ypoBHA KOHLIEHTpaLuuy pactBopa
ANA NpefoTBpaLLeHNs KaK ero Kpucrannmsa-
Luw, Tak U UpeamepHoro pasbasneHuns;

— aBTOMaTMyecKas 6e3mMoTopHasA CnyckHas
cucTema rapaHTupyeT oT npobnem, co3gaBa-
€MbIX HeKOHJEHCUPYIOLWMNMCA ra3oM, KOTo-
pblil BblgenseTca B npouecce paboTbl.

Cepun 13 17 mopenein abCcopOLMOHHDBIX rep-

Yunnep BOAAHOIO OXnagKkeHns
C BMHTOBbIM KoMnpecopom 30XW

METWYHBIX Ynnnepos/oborpesatenei NPAMOro
nasonHoro genctena 16DN n 16DNH ncnonb3y-
10T B KAUeCTBE UCTOYHWKA SHEPTUN NPUPOAHDBIN
ras wunm »ugKoe Tonnmeo. Bbicokasa sKoOHOMMNY-
HOCTb umnnepa obycrioBneHa ABYXCTyNneHYaTol
KOHCTPYKLMEN, KOTopasd OCyLIeCcTBNAET LUK
[BOVIHOWN peKoHLEeHTpaLmmn abcopbumpyroLero
pacTBopa C NMOMOLLBIO BbICOKOTEMMEPATYPHO-
ro reHepaTopa 1 reHepaTopa HY3KOW CTYNeHW.
B pexvme oxnaxzeHna npv NONHOW Harpyske
M B CTaHZAPTHbIX YC/IOBUAX YCTaHOBKa pabo-
TaeT ¢ Ko3pULMEHTOM NOME3HOro AencTBUA
1,01. Tpn YaCcTMYHONM Harpy3Ke 1 HA3KKX Temne-
paTypax oxnaxpaatoLein soabl (Brnotb o 16°C)
obecneunBaeTcs ycTonumBas paboTa u NpeBoc-
XO[Has NPOV3BOAUTENBHOCTb 060PYA0BaHMSA C
NMOMOLLbIO CTaHAAPTHOW CUCTEMBI PErYNINPOBa-
HMA KOHLEeHTpauum pacteopa. Pacxop pactso-
pa npu BCex ycsioBrsX PaboTbl perynupyercs

aBTOMaTMyeckn. lNMapameTpbl rasoBow ropen-
KW MO3BOMAOT MOJyYaTb HENpepblBHbLIA Ana-
nasoH npowssoguTenbHocTn ot 100 go 25%.
Bo3mOXHO ObICTpOe NepeKtoyeHne C pexnuma
OXNaXKAEHMA HA PEXKNM HarpeBaHus.

[na ocHaweHusa cuctem >KusHeobecne-
YeHVA OOGBLEKTOB CMeunanncTbl KOMMnaHUm
Carrier pekoMeHAylOT MapanienbHylo ycTa-
HOBKY XONOAWJIbHBIX MAaLUUH C PasfavyHbIMU
NCTOYHMKaMM SHEPrm Kak Hanbonee rubkoe
1 SKOHOMUYECKHW BbIrOfHOE peLleHue, NoBbl-
LatoLLee HafeXXHOCTb cucTeMbl. B rubpugHomn
cucTeme, coctosLlein 13 abcopbLMOHHOro U
3M1eKTPUYECKOro YnnepoB, MnoTpebHoCTU
npwv 6a30BbIX YCNOBUAX YAOBNETBOPAET OAUH
ynnnep, a BTOpoii BKtouaeTca B paboTy npu
BO3HUKHOBEHWUW MUKOBOW Harpy3sKu.

Ona 3HeproaddeKTMBHOrO TENIOOTBOAA C
MUWHVMaJIbHbIMW MOTEPAMMN BOAbI B KNMMaTU-
yeckmx cuctemax Carrier uCnonb3yoTcA BOAO-
cbeperaiowne rpagMpHN 3akpbITOro Tuna
unu rmbpuaHble npomsBoacTBa Baltimore
Aircoil (BAC). Hanpumep, rubpuaHasa rpagmp-
HA HFL, KoTopaa no3sonfAer 3KOHOMWUTbL [0
80% Bopbl, paboTaeT 6e3 napeHuAa n 6e3
onacHocTn obmep3aHuAa KpPYrioroguyHo,
MMeeTCA BO3MOXXHOCTb FMOGKOro nepeknio-
YeHMA MeXAy pexrMmamy Cyxoro u ucnapu-
TenbHoOro oxnaxaeHua. OHa paboTaeT npak-
TUYecKn 6ecllyMHO, TaK Xe Kak 1 3aKpbiTble
rpagupHn VFL n VXI. B rpagupHax 3akpbi-
TOro TWMNa CylecTByeT BHYTPEHHWUI UWKA, B
KOTOpPOM oxJNlakfaemas paboyasa »KUAKoCTb
LMPKYNMpyeT B 3aKPbITOM KOHTYpe BHYTpW
TennoobMeHHKa, He KOHTaKTMpyA C BO3AY-
XOM W, COOTBETCTBEHHO, He MEHAA CBOEro
COCTaBa, ¥ BHELLHWI LMKJ1, B KOTOPOM BOAA
pa36bpbi3rmBaeTca Ha TEMNOOOMEHHNIK TaK Xe,
Kak B OTKPbITbIX FPafiviPHsX.

B 3aBUCMMOCTM OT napameTpoB 06beKTa 1
KOHOUrypaumm Kammatuyeckoro obopyno-
BaHMA ANA OTBOAA Terja MOryT yCTaHaBnui-
BaTbCA Takxe oxnagutenu cepum Trillium ¢
BO3JYLIHbIM OXNaXXAeHneMm, 060pyAoBaHHbIE
aanabaTMyeckuMmn cekumsMm npeaBapuTenb-
HOro OXNaXkAeHusa, WM Jpaikynepbl (Tak
Ha3blBaemble Cyxue rpagupHu) C 3Heprosd-
bEeKTUBHBIMU MOTOpamu, Takue Kak Carrier
09GHCA.

Ons BEeHTUNAUMM UCMONb3YTCA cneyu-
anbHble LUEeHTpanbHble KOHAWLMOHEPbI C
3HeproapPpeKTNBHbIMM MOTOPAMMN 1 BEHTU-
NATOPaMu U BbICOKOIGDEKTUBHBIMU TEMso-
OOMEHHVKaMy B CBEPXMIIOTHOM WCMOJIHE-
HUWM C YCWJIEHHOW TEnjon3onsyuen, Takme
Kak npuToyHasa yctaHoBka Carrier 39HQ.
LleHTpanbHble  KoHAuuuoHepbl  Carrier
NMOCTPOEHbl MO CEKLUMOHHOMY MpUHLMMY,
YTO MO3BONAET flerko nopobpaTb KoHU-
rypauuio arperarta, Haunyywum obpasom

OTBEYalLYyl0 KOHKPeTHbIM TpeboBaHMAM.
Bce KOMMOHEHTbI — BO3AyLIHble GUNLTPDI,
TENA0YTUAN3ATOPbI, BEHTUAATOPDI, TEnso-
OOMEHHVKN, YBRAaXHUTENN W LUIYMOFAYLIN-
Tenn - obbedVHAIOTCA B Kopnyce crneuu-
aNbHOWM KOHCTPYKLUMMW W OTAINYAOTCA BbICO-
KoKauecTBeHHON o06paboTkol Bo3fyxa U
MOHWXKEHHbIM 3HepronoTpebneHnem.
Ob6opynoBaHue, BXxofdliee B CUCTEMY
OBK 3paHusa, moxeT 3¢dpekTuBHO paboTaTb
TONbKO MPW HaNMuMM CUCTEMbI LIEHTpanu-
30BaHHOIO KOHTPOMA W YynpaBneHua 3pa-
Huem - Building Management System, BMS.
WHTennekTyanbHble CUCTEMbl aBTOMaTU-
3auumn 3aaHniA Komnanum Automated Logic
Corporation (ALC), koTopasa ¢ 2004 roga Bxo-
AMT B TPaHCHaLMOHasnbHyto Koprnopauuio AHI
Carrier, obecneumnBatoT He TONbKO coepexxeHne
SHepruu, HO 1 KomdopT. OHK 6asumpyloTcA Ha
pa3paboTaHHOM KOMMaHWeN MOLLHOM, Hafex-
HOM 1 MPOCTOM B 06CYMBaHWN NPOrpamMmm-
Hom Komnnekce WebCTRL. Ero otnnyaet npe-

BOCXOAHaA rpadvka, yaoOHbIi Monb3oBaTesib-
CKUIA UHTepdeNC 1 LWMPOKME BO3MOXHOCTM
ceTeBOro pocrtyna. ABTOMaTV3MpPOBaHHbIE
cuctembl oT ALC NO3BONAIOT KOHTPOAMPOBATb
HVAC-o60pynoBaHve pasnmnyHbIX NPor3BOAN-
Tenemn n cnocobHbl KOMMYTMPOBATLCA C APY-
rMU YNpaBnaoLWwmmm cucTeMamm.

Y «3eneHoro» CTpoMTENbCTBA B HALLEN CTPaHe
ecTb nepcneKkTBbl. B 2009 rogy cdopmmpoBaH
CoBeT MO 3KOMOrMYeCKOMy CTPOUTENbCTBY B
Poccnm — RuGBC. B HacTosLee BpeMA Y Hac HeT
cepTudMLMpPOBaHHbIX Nno LEED 1 BREEAM 06b-
€KTOB, HO €CTb HECKOMNbKO 3[aHWIA, 3aperncTpu-
POBaHHbIX A1 NMOMYYEHUA STUX CEPTUDUKATOB.
Kpome Toro, B pafge NpOeKTOB AOCTUTHYTbI
npeKpacHble pe3ynbTaTbl MO HECKONbKUM KaTe-
ropuaM «3eneHbix» CTaHgapToB. Hampumep,
B TOProBoM LieHTpe «EBponencknity, 6usHec-
ueHTpe «JledbopT» dHeproadpdeKTMBHOE KNU-
MaTryeckoe 060pyaOBaHVE 11 CUCTEMBI YPaB-
NEHUA 3[aHUA MOMIHOCTbIO COOTBETCTBYIOT
CaMbIM CTPOTUM TPebGOBaHMAM 3TUX CTaHAap-
TOB U CNTy>KaT AOCTMPKEHMIIO BaXKHbIX Liefeli 3Ko-
JIOrMYEeCKoro CTPOUTENbCTBA:

— CHWPKEHMIO PAaCXOAOB Ha 3KCMyaTauumio
3/1aHUA 3@ CYET SKOHOMUW SHEPTUN U BOLbI;

— YNy4leHVI0 MUKPOKNIMMaTa B 34aHNN B
LensAx MoBbIWEHUA PaboTOCNOCOOHOCTM 1
COXpaHeHMs 3[40POBbA Noael;

— YMEHbLUEHWIO HEraTMBHOIO BAVAHMWA
3[4aHUA Ha OKpY»KatoLLyto cpeay;

- Gonbwei WHBECTULUWNOHHOWN 1K/unu
apeHAHON NpVBeKaTeNIbHOCTA 34aHNA.

B nepcriekTnBe 6onbluas YacTb OPUCHBIX,
TOProBbIX, Pa3B/ieKaTesIbHbIX 1 BbICOKOKNACC-
HbIX MWbIX 38aHWI ByAyT CTPOUTLCA B COOT-
BETCTBUM C SKONOTMYECKMMW CTaHZapTamu,
npexpe BCero MOTOMY, YTO 3TO BbIFOAHO C
3KOHOMUMYECKOW TOUKM 3peHNA. [oBbILEHHbIE
3aTpaTtbl MHBEcTopa Npu MNoKynke 3ddek-
TUBHOrO 06OPYAOBaHMA OKYyMaloTCcA 3a cueT
YMEHbLUEHVA BBOAA U NOTPebNeHnA SneKkTpu-
yecTBa U BOAbI, HM3KME SKCMyaTaLVOHHble
pacxoAbl MPUBMEKAIOT apeHAaTopoB 1 Ba-
JenbueB 30aHuin. Kpome Toro, ana 6onbluo-
ro umcna nogen Bce 6onee 3HaUMMbIMK CTa-

CpepHsasn
SKOHOMUA

B SKOJIOTNYECKN
YNCTbIX 3[AHUAX

MoBblweHHas
npowussoau-
TENbHOCTb

HOBATCA 3Konornuyeckme npuoputetbl. OHK
MOTYT CbIrpaTb peLualoLLyto POsib NPW NOCTPO-
€HUW [eNnoBbIX OTHOLWIEHUI C 3apy6eXxHbIMU
naptHepamu. MNosTomy gna npectuka Komna-
HVW OYeHb BaXKHO 3aABWUTb O CBOEN NO3NLMK
MO OTHOLLIEHMIO K BOMPOCAaM SKOMOTMM, @ apeH-
[a «3eneHoro» 3aaHnA NPeAcTaBAAeTCA OYeHb
XOPOLUMM MAaPKETUHIOBbIM XOLOM.

Mpob6nembl MeXAYHapOAHOro MpPecTuka,
BO3MO>HO, MOMOTYT YCKOPUTb NpoLiecc BHe-
OPEHUA 3KONOrMYECKNX CTaHAAPTOB B NMpakK-
TUKY CTpouTenbCTBa B Halwen ctpaHe. U3
202 06bEKTOB KanuTaNibHOro CTPOUTENbCTBA
ana coumHckon Onumnuagpl 10 nnaHmpyeT-
cA cepTnPMUMPOBaATL MO MEXAYHAPOAHbIM
«3efieHbIM» CTaHgapTam. [nAa ocTanbHbIX
06beKTOB 6yayT pa3paboTaHbl KOpNopaTnB-
Hble 3Konormyeckme ctaHaapTbl. OHU MoryT
CTaTb OCHOBOW HaLWero HaunoHanbHOrO KO-
CcTaHpapTa.
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|BepTvKanbHbIN TpaHcNoOpPT

KONE

ANA CTPOUTENbCTBA
n 06CNyKMBaHUA

Mpu co3[aHNN CEPbE3HOTO APXUTEKTYPHOTO 06bEKTa NNGT CTAaHOBUTCA
HEOTbEMIEMOII YaCTbio €ro KOHCTPYKLMK, MPUYEM YEM BbiLLe 3aHNe, TEM
OONbLLYI0 POMb UFPAIOT B €0 XI3HW NOLbEMHblE MeXaHN3Mbl. OCHaleHne
NUGTOM KpaliHe BaXHO, TaK Kak OH CroCoBeH He TONbKO 06ecneumnTb TpaHc-
NOPTUPOBKY MacCaXunpoB B FOTOBOM 3AaHUM, HO U NEPEBO3UTb PasfNyHbIE
CTpowuTenbHble MaTepuanbl, 06ieryas 1 yckopss npoLecc BO3BeAeHus,
OTAENKY 1 eKOPNPOBaHN.

Matepuanbl npegoctasneHbl KONE
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omnaHua KONE, wusBecT-
Has BO BCEM MMpe Kaue-
CTBOM MpOAyKUWM, MMeeT
CBOW NMoaxof K OCHaLLEHWIO
BbICOTHbIX 3[aHNI NOAbEM-
HoW TexHuKo. Bce pewenunsa KONE, 6yab To
SKOHOMMYHble NnoTbl KONE EcoDom unm
anutHble KONE Alta, ABnawTcA 3Heprosdp-
bEKTUMBHBIMU U NPAKTUYHBIMM 3a CYET Hanu-
UrA MHOXEeCTBA AOMOSIHUTENbHbIX CBONCTB,
obneryawwnx CTPOUTENbCTBO 3[aHUA
1 NO3BONAKWMUX COKPATUTb pacxofbl Ha
cofiepKaHne NoAbEMHOWN TEXHUKM.
Hanpumep, nudptel KONE MonoSpace,
KOTOpble MOryT MOAHUMATbCA Ha BbICOTY
150 M B creymanbHbIX BapuaHTax KOHCTPYK-
UMK, MOXXHO YycCTaHaBnmBaTb 6e3 co3pa-
HUA CTPOMWTESIbHBIX JlecoB. 3TO obrnervyaer
npouecc MOHTa)Xa W COKpaljaeT Bpems
Ha ero npoBefeHve. bnarogapa yHuKanb-
HOW KOHCTpyKummn nuétoBaa waxta KONE
MonoSpace MOHTUpyeTCcA MNOCTENEeHHO, a
BCe fJeTanu npwusopa, obecneumsailme
[BVIXXeHWe, pacrnonaralTcsa NpsAMO B LUAXTe,
notomy nuéT He TpebyeT HaNMuMA MalUMH-
HOrO NoMelLLeHus.

CNEUNANBHOE PELLEHUE
ONnAa CTPOUTENIbCTBA

Mpu BO3BeAeHUU 3[aHUA MPEKPaACHbIM
[ONOJIHEHNEM K CTPOUTENIbHbIM MOLLHO-
CTAM MOXeT oKaszaTtbca nnatpopma KONE
Jumplift, KoTopasa ncnonb3yeTtca AnA Noab-
eMa CTpouTeNbHbIX MaTepuanoB u obopy-
posaHus. Micnonbsya KONE JumplLift moxHo
pelwmnTb MHOrMe 3ajayun TPaHCMOPTUPOBKY,
B TOM uYunCyie 1 CTPOUTENIbHOrO MepcoHana.
B cywHoct, KONE Jumplift npeacrasns-
eT cobol [OCTONMHYI0 anbTepHaTMBY BHeLU-
HUM MOABEMHbBIM KOHCTPYKLMAM, KOTopble
NCMONb3YIOTCA B CTPOUTENbCTBE YiKe bonee
40 net. Vix HepgocTaTKamy, Kak W3BECTHO,
ABMAIOTCA Masiaa CKOPOCTb MepemelleHns
N HU3KWUIA YpOBeHb 6€30MacHOCTU, a Takxe
Heob6xoAMMOCTb YTUAN3NPOBaTb KOHCTPYK-
Linto MO OKOHYaHWK cTpouTenbCcTBa. Cnuctema
KONE JumplLift no3sonseTt yctaHOBUTb B
waxTe 6ygywero nupta BpeMeHHy nnat-
dopmy, KoTopasa faeT BO3MOXKHOCTb 6e30-
nacHo n B 4 pa3sa ObicTpee, Yem BHelUHMe
KOHCTpYKLUUW, obecneumBaTtb TPaHCMOPTU-
POBKY rpy3os u nepcoHana. o cytu, KONE
Jumplift npeacTaBnaeT coboi BpemeHHoe
MallVHHOE OTAeNleHne, KOTopoe MOoXeT
nepemMeLiaTtbCA BBEPX MO Mepe CTPouTeNb-
cTtBa 3gaHus. KONE JumplLift obnagaert cne-
LManbHOWN MHCTanNALMOHHON nnatdopmon,
no3posnALLen NoAHUMATb 1 yCTaHaBANBaTb
HanpaBnAwLWmne penbcbl ANA NepemeLleHns
nuéra. MNocne nx MOHTa)ka camo MallMHHOe

OTAeneHne TakXe MOXeT NOAHATbCA Bbllle,
yTo6bl OblNa BO3MOXKHOCTb MPOLOIKUTD
paboTy co cneayowmmy sTaxkamu. Mo oKoH-
YaHUWN CTPOUTENBbCTBA HY>KHO TONbKO 3ame-
HUTb BPEMEHHOe MallVHHOEe OTAEeNeHne Ha
NOCTOAHHOE, NPOW3BECTU AeKopaTUBHble
paboTbl 1 ykomnnekToBaTb NMPT Heo6Xo-
anmon snekTpoHukon. Ucnonb3zya KONE
JumplLift, nonb3oBaTeNn MOryT C3KOHOMUTL
Ha CTpouTenbHOM 060pPYyAOBaHWMW, MOAHU-
Masa MHOXeCTBO MaTepuanoB B CTaHAapT-
HOW NNGTOBON LWIaxTe NO Mepe YCTaHOBKN 1
CTpouTenbCcTBa camoro nudra.

Cnuctema KONE JumplLift moxeT ObITb
ycTaHoBNeHa Ha 6a3e nnatdopm KONE
MonoSpace Special unn KONE MiniSpace.
B nepsBom cnyyae rotoBbii nudpTt paboTa-
eT BoBce 6€3 MalIMHHOro MoMeLleHus, a
BblCOTa noagbema gocturaet 120 m npwu rpy-
3onoabemHocTn 1000, 1275 wnnn 1600 Kr.
Bropas nnatdopma - KONE MiniSpace -
OTKpbIBaeT 6onee LWMPOKME BO3MOXKHOCTH,

Sckanatop KONE Ha o6bekTe
«MockBa-Cntu»

HO el Heo6X0ANMO MalUMHHOE MOMeLLeHne
MWHUManbHOro pasmepa. lpu rpysonognb-
eMHOCTM 1350 Kr NdT MOXKeT NoAHNMATBCSA
Ha BbicoTy Ao 200 m, a npu 1600 kr — go
180 m. CTouT Tak»Xe MOMHUTb, YTO CKOPOCTb
asvxeHna KONE Jumplift coctaBnset go
2,5 M/C, UTO B HECKOMNbKO pa3 NpeBoCxoanT
CKOpPOCTb MepemelleHna TpaguLOHHbIX
CTPOUTENbHbIX MUPTOB.

SJIUTHDLIE INOTbI KONE ALTA
Cneumnanu3supoBaHHble nudtol  KONE
Alta, npefHa3HayeHHble ANA OCHaLLEeHUA
BbICOTHbIX 3[1aHUI, 06naaaloT ele 6onbLuein
BbICOTOW MOABbEMA, rapaHTMpysa Mpu 3TOM
OT/INYHBI YPOBEHb HafeKHOCTW 1 6e3onac-
HOCTUW. YXe HeCKONbKO neT CrneuunanucTbl
KONE TecTuMpyiloT BbICOTHYIO MOAbEMHYIO
TEXHWKY B BblpaboTaHHOM LWaxTe nof ropoa-
Kom TyTypu, HaxofAawWMMCA Hepaneko ot
XenbcuHKW. lNoA3eMHasa KOHCTPyKUusA, rny-
61Ha KoTopoi gocturaet 330 M, no3BonseT

OTNagnTb B3aMMOJENCTBME BCeX AeTanen
NoAbEMHOr0 MexaHu3mMa Mnpu OTCYTCTBUU
BMOpaUMiA CamMoil KOHCTPYKLUK, XapakTep-
HbIX ANA Ha43EMHbIX MOCTPOEK.

CerogHa nuoTol KONE Alta moryT nogHu-
MaTbCA Ha BbicOTy Ao 500 M, obecneunBas
npu 3TOM BbICOKYI0O CKOPOCTb [ABUXKEHUS,
TOYHOCTb OCTAHOBOK U KOMQOPTHble Ana
Nacca)kMpoB PEXMMbl Pa3roHa 1 TOPMOXe-
HuA. Jndt KONE Alta Takke MoxeT 6biTb
MNCMONb30BaH ANA TPaHCNOPTUPOBKU rpy30B
B MpoLiecce CTPOUTENbCTBA 34aHKs, HO U3-3a
BbICOKUX TPeBOBaHMI K TOYUHOCTU KOHCTPYK-
uuM 1 ocobeHHocTel npuBofda Heobxoau-
Ma YCTaHOBKa MepMaHEHTHOro MaLUVHHOro
nomeuleHuna, B otnnume ot nudptos KONE
MonoSpace. Jludptor KONE Alta moryT gBu-
raTtbCa CO CKOPOCTbIo Ao 17 m/c npwu rpyso-
noAbeMHOCTM A0 2 TOHH, YTO MO3BONAeT
obecneunTb feliCTBUTENBHO GbICTPOE Nepe-
MeLleHNe naccakMpoB Ha 6onblune pac-
CTOAHMSA.

MpumeHermne cnctembl KONE
[N1A ONTMMM3aLMMN NaccaKnponoToKa

Onsa Toro utobbl caenatb paboTy nuod-
ToB 6onee apdekTnBHON, KoMmnaHma KONE
npeanaraeT OCcHalaTb UX JOMOMHUTENIbHbIM
o6opypoBaHunem. Hanpumep, nnudtel KONE
Alta moryT paboTtatb C ABYXYpPOBHEBbIMU
kabuHamn KONE DoubleDeck, octaHaBnu-
BalOLWMMUCA OAHOBPEMEHHO Ha [IBYX 3TaXKax
B ofHol nudToBon waxte. C NpUMeHeHeM
WNHTENNEeKTYanbHON CUCTEMbI YNpaBeHus
nepemeLieHnem nudTta faHHaA TeXHONOrua
no3BonsfeT ONTUMU3NPOBaTb MACCaXUpo-
NOTOK Mpu 6ONbLION Harpyske Ha NUGTHI.
Kctatu, nudtol KONE Alta moryT paboTatb B
rpynne, o6beanHaALLWeN 4O BOCbMY MOAb-
€MHbIX MeXaHN3MOB.

CneunanbHaa pa3pabotka KONE SilentCar
nenaeT nudTol KONE Alta 6ecluymHbIMu, gaxe
KOrga OHW [OCTUralT BbICOKON CKOPOCTM
OBVKEHNUA. ANropuTtm cTapTa M OCTaHOBKMU
TWaTenbHO NpopaboTaH Takum 06pa3om, UTo
yCKOpeHue oKasblBaeTcsA KOMQOPTHbIM And
naccaxumpos. lNpu NCnonb3oBaHUN HECKOMb-

kux nupTo KONE Alta ¢ cuctemoint ynpasne-
HuA Polaris naccaxnponoTok aBTomMaTnyeckn
pacnpefenseTca no staxkam, M Taknm o6pasom
obecneunBaeTca Hanbonee 6bicTpasn 1 b dek-
TBHaA TPaHCMOPTMPOBKa MacCaXXNPOB.

Ko Bcemy npouemy, nudtel KONE Alta
paccumTaHbl Ha TPaHCMOPTUMPOBKY FPy30B
BO BpemsA CTPOUTENbCTBA W MOTYT HayaTb
BbiNOMHeHMe 3Tol QyHKUMM cpasy nocne
YCTaHOBKW MALUMHHOIO NMOMELLEHNA N MOH-
Taka IMPTOBON WaxTbl, AeTaNn ANA OCHa-
LeHNA KOTOPOW Tak»Ke MOXHO MOAHUMATb
Ha nudTe No mepe yBennyeHWA JOCTYMHOWN
BbICOTbI MOAbEMa.

SHEPTOCBEPErAKOWME TEXHONIOTN
Bce nndTol KONE ncnonb3yioT SKOHOMMUY-
Hbln nprBog KONE EcoDisk ¢ noBbilweHHbIM
KNA, pocturatowmm 96%. CneunanbHas Tex-
Honorus, paspaboTaHHas uccnegoBaTensimm
komnaHun KONE, no3Bonsaet CHU3NTb sHep-
ronotpebneHve NOAbLEMHOrO MexaHu3Mma

KabuHbl KONE C-cepun

0o 75%, 4TO HEManoBa)kHO A1 BbICOTHOIO
3[aHK1A, B KOTOPOM NNGT — FMaBHas apTepus,
No3BONALWAA emy XWUTb. B gononHeHue K
3ToMy NUPTbI OCHALLATCA CBETOANOAHOM
NoOACBETKOM M aBTOMAaTUYECKN MepexopAaT
B PEXMM SHEProdKOHOMWUW, Korga B HUX
OTCYTCTBYIOT NaccaXkmpbl.

Bo mHorux cnyyaax knmeHTbl KONE Takxe
3aKas3blBaloT YCTaHOBKY BOCCTaHaB/MBalo-
WMX reHepaTtopoB, KOTOpble MpWU chnycke
obecneumBaloT aKKyMynAuuio 3SHepruu,
noTpayeHHon Ha nogbem nudrta. Takum
obpasom, 6epexnmBblin XO3AUH MOXET cae-
natb 6ecnnaTHbIM OCBelleHUe, OToMNIeHne
N BeHTUAAUMIO KabuHbl nudTa, a Takxe
3anuTaTb OT «6GecnaaTHOro» WCTOYHMKA
JNeKTpuYecTBa HEKOTOpble Apyrue 3ne-
MEHTbI 31eKTPoobopyLoBaHNA.
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lIpuBneKaTenbHble
U HeNmoBTOPHMbIe

CoBpeMmeHHbI 60n1bLLOI MHOTO(YHKLIMOHANbHBbIV BbICOTHBIV- KOM-
MNeKc, Kak NpaBuio, coyeTaeT B cebe oprcHble NnoLwaau, anapTa-
MEHTbI, FOCTVHWLY 1 TOProBO-pa3BiekaTenbHbli-LeHTp. Kputepun
€ro YCMNewHOCTH — MECTOPACMONOXEHME, YA0OHaA TpaHCNOpTHaA
AOCTYMHOCTb, @ TaKXKe YHUKaNbHOCTb KOHLenumn. besycnosHo,
BbICOTHblE 3AaHNA caMu No cebe HeCyT OTNEeYaTOK IKCKIIO3UBHOCTH,
BblAeNAAch Ha poHe ropoAackon cpepbl. MacwTab npoeKkTa oKasbl-
BaeT CBOE B/MAHME 1 Ha NHTepbep. Mbl nONpoCKnmn reHepanbHOro
pupekTopa «popxekt JlanH» bopuca AratoBa NpOKOMMeHTMPOBaTb
OCHOBHbIE NPUHLMMbI NPOEKTUPOBAHNMA U 13aiiHa 00LLEeCTBEHHDBIX
30H B COBPEMEHHbIX BbICOTHbIX KOMMIEKCAX Ha OCHOBE KOHLIENLK,
pa3paboTaHHOI AN OAHOTO 13 MOCKOBCKIX MPOEKTOB.

Tekct ENNEHA TONYBEBA, doTo npepnocTaBneHbl KomnaHuen «MpogkeKT JlariH»

KOHLUENUUA
Kommepueckas cocTaBnsiowan MHOrodyHKLUOHab-
HOro KOMMJIEKCa CKNafblBaeTCA 13 YCMELWHON caayn
B apeHAy OOQUCHbIX U TOProBO-pa3BfieKaTebHbIX
nnowagen. [nAa ToproBo-pa3BfiekaTeNibHONW YacTu
BaXeH MOTOK NoceTuTenel, KOTopblii B MHOFOQYHK-
LIMOHANbHBIX KOMMEKCAaX COCTOUT U3 BHYTPEHHErO
M BHelwHero Tpaduka. MOHATHO, UYTO BHYTPEHHWIA
TpaduK — 3TO rMaBHbIM 06PA30OM COTPYAHUKU, KOTO-
pble B OCHOBHOM OyayT nosib3oBaTbcs Kade n duT-
HECOM U B MeHbLUeN cTeneHn NokynaTb Kakne-nu6o
ToBapbl. KoHuenuusa pomkHa No3BONUTb NpUBNeYb
KaK MOXHO OOnblWiA BHELWHWI TpadurK, KOTOPbIN
NPUTATrMBAETCA 3a CYET JOPOrM U PACMONOXKEHHOrO
no6s130CTN MeTPO.

bopuc Azamoe: «Camas 60bWas CI0XXHOCMb Npu
paspabomke KOHUenuyuu 8bICOMHO20 MHO20(hyHKLUO-
HA/IbHO20 KOMNJIeKCd cCocmoum 8 moMm, Ymo Cyujecmay-
em 08a 2/106a1bHbIX mpaguka. Bo-nepebix, ogucHsid,
3a0aHHbIl yposHEeM CaMO20 KOMNJIeKCa U mexX KOM-
naHuli, Komopele NGHUpyloMm 8 HeM pAa3MecmumabcA.
Bo-emopwbix, 8HewHUl, KOmopbIl 80 MHO20M A8/sem-
ca cnydalHeiM. O4eHb BAXXHO YemKo pazdesnums 3mu
NnomokKu, 4mobbl, ¢ 0OHOU CMOPOHbI, He co30asams
Hey0obcme 051 apeHOamopos ogucos, a ¢ opyzoli —
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noJsiy4ume 803MOXHOCMb 6ecnpen,qmcm3eHHoeo hpu-
moka nocemumernel 8 mop20o80-pda3esiekameJsibHyr
yacmeon.

3KCKJI031B
Kaxablli BbICOTHBIN KOMMIEKC JOJIKEH ObITb IKCKIO-
3UBHbIM, T.e. UMETb HEYTO O0COBEHHOe, YTO He TOJb-
Ko 6yaeT oTamMuaTb ero OT ApYrux, HO U NPUTArK-
BaTb AOMONHUTENbHbIN Tpaduk. Hanpumep, MoxHO
npefycMoTpeTb NAOWaAn ANA pa3MeLLeHNA BbICTaBOK
COBPEMEHHOro WUCKYCCTBA, Mpe3eHTauui, pasfinuyHo-
ro poga nepbomaHcoB Y UHCTaNAUMA. KynbTypHblin
LieHTp NpUTAHET OTHOCUTENbHO Hebonbluoe Konuye-
CTBO MOCETUTENEN, HO MOXET CTaTb HEKUM KYJIbTOBbIM
MECTOM, YacTO YMOMVHAeMbIM B Npecce, YTo, B CBOKO
oyepenb, CO34aCT onpefeNeHHbIN KaYeCTBEHHbIN Tpa-
UK Ana TOProBow 30HbI.

bopuc A2zamoe: «[loHAmMHO, YMo makou xo0 A8uUM-
cs A0pom 014 OdsibHeliwe20 paseumus 8cezo Keapma-
na. Komnnekc donxeH 6blme y3HagaemoiM, UMeMb C80U
XapakmepHble Yepmel U Ha38aHUe, KOMopoe accoyuupy-
emcA UCK/TI0YUMesTbHO C HUM>.

OBLWECTBEHHDIE 30HbI
OyHKUMOHaNbHOe Ha3HauyeHWe O6LIeCTBEHHbIX 30H

B BbICOTHbIX 3AaHMAX onpepenseTca UenaMu wux
ncrnonb3oBaHnA. Bo-nepsbix, BbIAENATCA 30HbI,
HeobxofuMble Ansa 06CNyXMBaHUA MOTpebHoCTen
Camoro KoMrekca, B YaCTHOCTW COTPYAHUKOB odu-
COB. Bo-BTOpPbIX — 30HbI, pacCUnTaHHble Ha CTOPOH-
HUX noTpebuTenen, Kak NPaBuIO — KOMMEPYECKOTO
MCNONb30BaHNA.

Bopuc Azamoa: «3mu 30Hbl NPUCYMCMBY0M 8 KaXX00M
60/1ee unu MeHee ycnewHOM KOMNJieKce, Ymo no3eosisem
emy (yHKUUOHUPOBamb ¢ Haubobweli omoadeu».

Kade n pecropanbl

[na odUCHbIX PabOTHNKOB TPAAULIMOHHO HEOOXOAVMbI
MecTa O6LIEeCTBEHHOIO MUTAHKSA, MPUYEM B KOMMIEKCaX
Knacca A u A+, 0COGeHHO B KPYMHbIX, rge pabotatot
JEeCATKN TbiCAY YeNIOBEK, OHW AOMKHbl ObiTb pasHOro
YPOBHS — KaK 60/IbLUe CTONOBbIE, Tak U JOPOrue pecTo-
paHbl C XopoLuUel KyxHeln ANA-TON MeHeKepoB U BCTpeY
C [enoBbIMU MapTHepamu.

OuTHec-LeHTp

TpaanUMOHHO BO MHOTUX KOMMJIEKCaX npegnonaraet-
cA Hannuve GUTHeC-LieHTPa, B KOTOPOM eCTb BCe AfA
3aHATWI CMOPTOM U aKTUBHOTO OTAbIXA: TPEHAMXKEPHbIN
3an, 6acceiiH 1 MHOroe Apyroe.

O KOMNAHUN

KomnaHus «MpopxekT JlaiiH» paboTaeT Ha pbiHKe ¢ 2004 roaa, HO MHorve ee
COTPYAHUKM nMeloT 6onee yem 10-neTHWI ONbIT Pa3paboTKy KOHLeNnLui 1
NPOEKTNPOBaHNA MHOTOPYHKLIMOHANIbHbBIX KOMMIEKCOB W OTAENbHbIX MarasunHoB.
Mmes npAMble KOHTaKTbl C BeAYLLVIMY MPOBbIMY 6peHfiamu, 3Has HanpaBneHna Ux
pa3BuUTKA 1 0b6nafas TeXHONOrMAMM BeAeHnsa 6usHeca, «MpopkeKT JlaliH» ToNbKo B

2008 rogy BbinonHuUn 6onee 100 NpoeKToB. B HacTosALLee Bpema KOMNaHWs peannsyeTt

YHUKanbHbI NpoekT B CaHKT-MeTepbypre No co3fgaHuo «KCOBOW» ynuLpbl, rae
6ynyT NpefAcTaBeHbl TONbKO Bbicokme 6peHppl: Christian Dior, Louis Vuitton, Omega
1 ap. CneynanncTbl KOMNaHUM BbIMOSTHAIOT MPOEKTbI «MOA K/I0Y», B TOM Yncne
MapKeTUHT, NoA6op nomeLleHNs, pa3paboTKy KOHLENLUMMU 1 [13aiiH, nosyyeHre

PasnNYHbIX COrnacoBaHu.

Mpeanpuatna

6bITOBOro 06cnyXuBaHus

HenocpeactBeHHO B 0GMCHO YacTV MOTYT pa3mMellaTb-
cA HebonblUMe MarasvHYUKY, NpeanaraloLye LUBeTbl 1
nodapKK, a Takxke NpeanpuaATUA cnyx6bl ObiTa, Hanpu-
Mep NYHKT NprieMa B XUMUNCTKY.

MarasuHbi
Bonbwan Toproaa 30oHa pacnonaraetca B cBob6of-
HOM [OCTYyre, NPU 3TOM XenaTe/lbHO Hanuune B Hell
cynepmMapKkeTa cpefHero Knacca, 4tobbl n oducHble
paboTHMKM Mornn NprobpeTaTtb Tam NPOAYKTbI.
bopuc Aezamoa: «<Haubosiee dopo2umu ¢ MoYKU 3pe-
HUS apeHObl A8/IAI0MCA mop2oseble naowaou, u ons
mo2o 4Ymobbl OHU OKYNUAUCk, apeHOamopam Heobxo-
OuM KayecmeeHHsbIlU mpaguk. Smy 3adady u npu3eaHa
pewume KOHYenyus».

TOProBsA

[lnA TOproBoro UeHTpa CywecTBYIOT Npasuia pasme-
LleHMA TOBapOB: 1-M 3Tax — akceccyapbl 1 0byBb, 2-i
1 3-11 — My>CKan 1 KeHCKas of4exaa, 4-1 — ToBapbl Ans
aoma nnbo aeTckume. B Toproebix Kommnekcax Knacca
de luxe unun premium geTckme ToBapbl 1 TOBapbI ANA
JOMa MCKnioyalTcA. ECnv ke B KOMMeKce AoCTaTou-
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HO 60MblOWN HAabop Nnowagen ans PO3HUUYHON TOp-
roBJv, 3aNoNHNTL KOTOPble TONIbKO TOBapamu Knacca
de luxe HEBO3MOXHO WS OUYeHb CJIOXHO, Heobxoaun-
MO NpeAycMoTpeTb onpefesieHHble X0oAbl.

Bbopuc A2amoe: «Ec/iu oghucHbIl UeHmMpP 8bICOKO20 K/1ac-
€d, COOMBemMCcMBeHHO, Xo4emcsa obecne4umes mam u mop-
20877110 8bICOKO20 K/IACCA, HO YeM 8bilue K/1acc, mem MeHbLe
MapoK. Imo Kak nupamuoa: Yem Oeulessie ceeMeHm PbiHKA,
mem 6osibuie 8 HEM U2POKO8, MAK KAk yem 0opoxe 6peHd,
mem Oopoxe 8Xo0HoU bunem U mem MeHble KOMNAHUl
npedcmassnieHo 8 3mom cekmope. Heobxodumo y4umei-
8amb pacnosioxeHue 6au31IeXawux mopaosbix KomMnsiek-
€08 U MA2a3UHO8 C 8bIX00OM Ha ynuuy. Ecnu 8 cocedHux
mop2o8bix UeHMpax yxe ecmb 6peHObl 8bICOKO20 K/acca,
3MO MoXXem CywecmaeHHO YCIOXHUMb 3a0aqy No ux npu-
8r1e4eHut0. B mo e 8pems dpxumexkmypa Komnsiekca U e2o
cmamyc no3eosiAm 8Heopume 30ecb O4YeHb UHMepec-
Hble udeu, — Hanpumep, co30ams Mopzosyto ynuuy (street
level), m.e. dobumbca SKCKO3UBHOCMU U 8 5MOM 80Npoce.
Bce20a HyHO y4umsi8ame, 4Ymo 8 cJ1yuae opueHmayuu Ha
6os1ee Oewweable BpeHObI MOXem 803HUKHYMb KOHIUKM,
nockonbKy ¢ ynuysl 6yoem npumseusameca Mpagpuk
HeBbICOKOU NOKynamesibHoli cnocobHOCMU, Ymo Moxem
He noHpasumuca apeH0amopam ogpucos. [loamomy coom-
semcmayrowuti cmamyc Komnsiekca 0o/ixeH 6bimb 300aH
U3HA4asIbHO KaK 0715 0¢hucos, Mak U 07151 mopzosoLli 30HbI».

JIAHAWAO®T

PaspabatbiBasi npepnoxeHusa no obycTponcTy Tep-
PUTOPUN BbICOTHOrO KOMIIEKCA, NMPUXOQUTCSA YUWTbI-
BaTb MHOTME HI0AHCbI. B YaCcTHOCTY, NPOTUBONOXAPHYIO
6€30MacHOCTb — MOXapHblE MALUVHbI JOMKHbI UMETb
BO3MOXXHOCTb GeCrpenaTCTBEHHO Npoe3aTb Mo Tep-
pUTOPUM KOMMEKCA. BO3HMKAIOT TakXe CIIOXKHOCTY 1
C NocaaKol AepeBbeB, Tak Kak NMof 3emsieil NpoxoauT
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MHOIO KOMMYHUKaLWIA 1 BEPXHWUIA CSTOW NMOYBbI 06bIMHO
OblBaeT C/MILIKOM TOHOK. Mo3ToMy npefnoyTuTeNbHee
MCMONb30BaTh ra3OHbI U lePeBbA B KafKax.

bopuc Azamoe: «Ham xomenoce co30ame Hekyio
0mOoesibHylo 30HY, C80€20 podd 0d3uc, 4mobbl o0U C
WYMHO20 hpocnekma nonaoasiu 8 HeCKOIbKO UHOU MUp.
Tam 6ydym 6osbLuUe 30Hbl 019 0MObIXA, d MAK KAK 8HU3Y
peKa, 20e moxe naaHupyemcs coesame pekpeayuoHHYIo
30HY, 5Mo npudacm ocobwili Wapm sceli meppumopuu».

OU3AMH
Bce o6LiecTBeHHble 30HbI 3[aHWI BbICOTHOrO KOM-
nneKkca Hy>kHO o6beauHUTb ObLLEN naeen, BblpaxeH-
HOI B [M3aliHe, U B TO K& BPeMs OHW [JOJIKHbl OblTb
VHAMBUAYaNbHbL. Miaea 0omKHA OTpaxKaTtb cneunduky
KOMMJIeKCa, HO He BbiTb ABHOW aHaNornemn ¢ 4em-nnoo.
370 BCerga narybHo. igeanbHo, ecnu naes Bbipa)keHa
HECKOSbKMMU LUTPUXAMU.

bopuc A2zamoe: «pu pazpabomke ousaliHa 0OHO20
u3 30aHUl U e20 obujecmeeHHoOU 30HbI 6blI0 Npedsioxe-
HO ucnonb3o8ame udeio 6osbuwiozo 6usHeca. 3ma udes
MOXem accoyuuposamecs ¢ Yorn-cmpum 8 Hoto-Mopke, a
Hoto-Mopk — 3mo Hebockpebbi, 60bUIUHCMEO U3 KOMOPbIX
nocmpoeHsb! 8 Hauase NPousIozo 8eka 8 cmusie ap-0eKo.

3mom pockowHbIli cmusie docmue pacuygema Ha pybexe
1930-x 20008 80 8pems Benukoli denpeccuu. E2o munuyHele
3/71eMeHMbI — 4emKasi 3aKOHOMEPHOCMb, 2e0MempuYecKue
Y30pbl, U3BU/ILCMbIE JIUHUL, POCKOLWb, HE0bbIYHOE coyema-
Hue 0opoaux CoBpeMeHHbIX (A/IIOMUHUL, pedkue nopodbl
Oepesa) u 3K30muyeckux Mamepuasnos. Ho anagroe — 3mo
3hgheKMHOCMb, APKOCMb U CMesTble codemarus. Ml pewu-
JIU UCNo/b308aMb 3/1eMeHMbl ap-0eko 8 dusaliHe obuje-
CMBeHHbIX 30H. Ymobbl c030ame onpedesnieHHbIt AHMYpPax,
30ecb 6y0ym uCNosb308aMbCA KOJIOHHbI, 0eKopamueHble
NAHHO, CBEMUJIBHUKU. IM020 00CMAMOYHO».

PecenweH

30Ha pecenLueH JomKHa ObITb NpeACcTaBUTENbHON. B Kax-
[JOM KOMM/eKce npedycMOTpeHa onpefenieHHasa npo-
NycKHas cucTema, Mo3TOMy y MoceTuTeneil HernsbexHo
BO3HUWKaeT MOMeHT oxupaaHunaA. CTolKa 1 30Ha OXKu1AaHNA
JOMKHbI 6bITb PaccuMTaHbl Ha JOCTaTOYHOE KOIMYECTBO
noceTuTenen B onpeaeneHHbI MOMEHT, TO3TOMY pecer-
LUEH HY>KHO OpraHM30BaTb TakmM 06pa3om, UTobbl noan
He AONTO »KAanu nponycka. B To »ke Bpema eciny yenose-
Ka HeT Heo6XoAMMOCTY NOJAHMMATLCA B ODUC, OH AOIKEH
MMeTb BO3MOXHOCTb NMOCKAETb, paccnabuTbCs, 3aKasaTb
yaLwKy Kode 1 JoXAATbCA AENOBOro NapTHepa.

Bbopuc Azamoe: «<Cmotika pecenwieH 00/1XHA 6bimb
8bINOJIHEHA U3 NPOYHbLIX MAmepuasnos, 074 Mo20
4mobel 8ce20a uMems npeseHmMabesibHbIl 8uo. YOO6HO,
ec/iu 8epxHAA naHeslb Moxem 6bimb J1€2KO 3aMeHeHa 8
c/1yqae nospexoeHus».

Jlo66m

OTKpbITble MHOFOCBETHbIE MPOCTPAHCTBA B BbICOTHbIX
3[aHVAX UK 066U TakKe ABNAITCA MecTaMu AnA NHTe-
PEeCHbIX NHTePbePHbIX peLieHnin. OHX NpUBNeKaTebHbI
y>Ke camm 1o cebe — 3T0 OTKPbITOe HEGO Haf, roIOBOIA, HO
CpencTBaMy An3aiiHa MOXHO elle 60siblue NoAYEePKHYTh
BeSIMUME MPOEKTa, a TakKe ero GpyHKUVMOHaNbHOCTb. ITn
BHYTPEHHME [BOPUKM TOXe TpebyloT onpeaeneHHow
cneunduKky, B YaCTHOCTM C TOUKN 3PEHMS MOXKAPHOM
6e3onacHocTn. OrpaxkeHne Takux aTprymMOoB 3a4acTyto
JOKHO ObITb BbIMOMHEHO, K MPUMEpY, U3 CTEKNa onpeae-
NEHHOTO K/acca NoXapoCTOMKOCTU.

JNindToBble xonnbi
Bce BbICOTHble 34aHMA OCHALiEHbl BepPTUKaNbHbIM
TpaHcnopTom, 61aroaapa KOTOPOMY B OCHOBHOM OCY-
LLeCTBNAETCA BHYTPeHHWIA TpaduK. MosTomy nndToBble
XONJIbl UrPaoT 0CobYI0 PONb B CO3aHUM 06pa3a 3haHus.
KoHeuHo, OHUM [JOMHbI 6bITb peLleHbl B eAMHON CTANM-
CTUKe, HO CLieNnaTb 3TO MOXHO MO-pa3HoMy. X0/bl MOTy T
6bITb aBCONIOTHO OAMHAKOBBIMU, YTO AUKTYETCA apXu-
TEKTYPOW 3[aHNs, UM UMETb Pa3HOOOPa3HbIN AV3aliH.
370 npepnouTATENbHEE, NOCKOMbKY JIIOAM YacTo opu-
EHTVPYIOTCA WUCKIIOUUTENBHO BUW3YyanbHO, XOTA Be3fe,
HECOMHEHHO, JOMKHb! BbITb 0603HAUEHMNA STaXEN.
Bopuc A2zamoas: «/lugpmosoli x0s1/1 00/mKeH 2apMo-
HUpPOBaMb € 06WUM OU3AUHOM KOMNJIEKCax.

OcBeleHne
CornacHo nccnefoBaHUAM 6onee XONMOoAHbIN CBET CTU-

MyNMpPYeT aKTUBHOCTb, a ero 6onee Tensble TOHa Cro-
cobcTByeT paccnabneHuio. OfHAKO 3TO He BCeraa o3Ha-
YaeT, UTo B oducax JOMKeH ObITb XONOAHbIN CBET, a B
30Hax oTapixa — Tennblii. Ha camom pene Bce He Tak
NPOCTO: OPraHM3M YenoBeka NOAUVHAETCA OnpeaeneH-
HbIM 6roprTMam, nosTomy € 9 Ao 11 yTpa OH TONbKO
BXoguT B paboty, ¢ 11 go 13 oH Hanbonee akTVBEH, B
obep HacTynaeT crafg akTMBHOCTU, @ MOTOM — CHOBa MK
|PaboToCNOCOBHOCTN.

Bbopuc A2amoe: «YueHble npedsiazarom, a MHo2ue KOM-
NaHuu yxe ycmaxasausarom ouHamu4eckut ceem, Komo-
pbili MeHsem c80I0 ysemosyro memnepamypy, Ymobel
coomsemcmeosame 6uopummy cpedHecmamucmude-
CKO20 4esl08eKd, YMO Cepbe3HO hosbluidem npou3eoou-
mesibHoCMb Mpyoay.

HaBuraunoHHas cucrema

YTo6bl Ntloan cBOGOAHO OPUEHTUPOBANUCH B IPOCTPaH-
CTBE KOMIMJIEKC], OUEHb BaXKHA HABUrallMOHHas ccTeMa.
Yno6HO MCronb30BaThb NMKTOMPaMMBbI, KOTOPbIE pa3paba-
TbIBalOTCS B COOTBETCTBIM C AM3aNHOM BCErO KOMMsieKca.
Hapsgy c nukTorpammamu LOSKHbI GbiTh CTEHb, roe
npesCcTaBieHo pacronoxeHue 0d1CoB No-3TaXkam, Home=
pa TenedoHOB 1 apyras cripaBoyHast HdopMaLus.

MapkoBKa

Ecnmn B KomnneKkce ecTb 06LIMPHAA TOproBas 30Ha, K Nap-
KOBKe NpenbABnATcA ocobble TpedosaHmA. B Hell Heob-
XOAVMO MpefycMOTpeTb MecTa AnA MallvH Kak CcoTpya-
HVIKOB, TaK W MoKynaTteneld. Ecnin cTopoHHUIA yenoBek He
HalliieT MecTa B NOA3EMHOM NapKOBKe AJ1A CBOE MaLLMHBbI,
OH Gorbllie He noefeT TyAa 3a MOKynkamu. BaxkHo npa-
BU/IbHO pacnpefenTb NOTOKMN Bbe3xaloLMX 1 Bble3XKalo-
LLyX aBTOMObUNelA, 4TOObI OHU He NepeceKanicb, AJ1A Yero
TaKe HeobxoAMMa HaBUraLMoOHHaA c1cTeMa.

anpenb/man Bb“:ﬂ“!kjt
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EARMARK FOR THE PEARL

Developers of the 20 million sq
ft Dubai Pearl have announced
their collaboration with Singapore
Sotheby's International Realty to
encourage international funding for
the €2.6billion luxury project. Pearl
Dubai FZ LLC is to commence a road
show across key Asian hubs and seek
high net-worth investors through
Sotheby's International Realty network
that spans 35 countries.
Santhosh Joseph, CEO and President
of Pearl Dubai, said: “This strategic
alliance will significantly benefit both
partners. While Sotheby’s International
Realty is renowned as an exclusive
entity with access to high-profile
clientele in various markets, Dubai
Pearl promises to be an attractive
destination that will appeal to this
exclusive set of potential customers.
Our offerings align perfectly with the
lifestyle expectations of Sotheby’s
International Realty and we believe the
road-show will effectively showcase
our project to the right audience.”
Construction of the megalithic
development which overlooks the
now iconic Palm Jumeirah began
in early 2008. Built entirely on
urban infill the development will
provide luxury apartments and sky
penthouses for 9,000 residents and
a bustling business centre for 12,000
people upon completion set for 2013.
Based around the idea of a 24-hour
lifestyle, the super-cosmopolitan,
LEED Gold development is planned
around a pedestrianised system and
will include cultural space such as a
2,000 seat performing arts theatre. Six
5-star hotels including a Bellagio, a
Baccarat and and MGM Grand will also
provide 1,400 rooms for guests. A fully
comprehensive urban plan will turn
the project into a city within a city.
Schweger Association Architects

BANGALORE SUSTAINS

A MASTERPLAN

Bangalore’s latest urban expansion,
designed by Andy Fisher Workshop,
was launched recently as a blueprint
for future sustainable developments
by Patel Realty. The 50 hectare
development has been formulated to
encompass environmental strategies,
business incubators, commercial
facilities, social, recreational and
lifestyle needs. Offering a broad range
of residential developments, catering
to residents from a diverse cross-
section of the market, Patel Realty
hope to provide a new opportunity for
locals to live, work and grow.

The growth of the development will
be closely controlled through master
guidelines which have been adopted to
ensure that a flexible mix of buildings
will create a vibrant and diverse blend
of community and architecture.

The masterplan is structured around a
central spine connecting three major
precincts, separated by a lake and
landscaped parkland. With water being a

scarce commodity in Bangalore, the lake
forms an integral aspect of the waste
re-cycling and harvesting strategy for
the development. If successful, NeoTown
Bangalore will be used by Patel Realty to
further develop it's current formula and
apply it to future urban developments in
India and overseas.

Andy Fisher workshop

THE STOPOVER TOWER
KPF's Heron Tower, which will stand
755 ft tall upon completion, is now
officially the tallest building in the City
of London after surpassing Tower 42's
600 ft height. Set for completion in
March 2011, Heron Tower’s 46 storeys
will provide over 40,000 sq m of office
space in the centre of London in an
innovative 3-floor village structure.
Former KPF London partner Lee
Polisano who left the practice to set
up PLP Architecture worked on the
project and congratulated all those
involved: “Witnessing the work that
my partners and | have done on this
project for so many years now coming
to fruition is a fantastic feeling for me.
“Heron Tower represents a new
generation of tall buildings that are
contextually and environmentally
specific while providing the opportunity
to create a new landmark that advances
the skyline of our City. This experience
has been very rewarding. | am very
pleased with the evolution of the project
and grateful for the commitment of the
wider project team and the support
of many in the City of London. Heron
Tower would not have been possible
without the strong direction that Gerald
Ronson provided to this project.”
Having  already achieved a
sustainability rating of BREEAM
Excellent, Heron Tower is set to be
a sought after working address. The
3-floor ‘village’ system for offices
creates hives of activity for businesses
across three levels. 11 ‘villages’ in total
are comprised a full base floor and
two gallery floors arranged around a
north-facing atrium.
Six external lifts provide dramatic views
out into the bustling city while the
exterior of the building itself generates
energy through a ‘veil’ of photovoltaic
cells on the south elevation, which also
serve as solarshading. Arestaurantand
sky bar provide further opportunity to
take advantage of the city setting with
external terraces at 175 m high.
Heron Tower's reign at the top is likely to
be short lived with two projects closely
chasing its tail to become the tallest in
the City. Renzo Piano's Shard, set for
completion at London Bridge in 2012, will
take over from One Canada Square in East
London's Canary Wharf to become the
tallest tower in the UK at 984 ft, followed
by Bishopsgate Tower which will be 945
ft tall upon its completion that same year.
Tower 42, formerly known as NatWest
Tower, was the tallest tower in the City of
London at 600 ft.

Kohn Pedersen Fox Associates

THERE'S A NEW BEACON IN TOWN

The first tower in downtown LA to be
erected in two decades has completed,
furnishing the district with a 54 storey
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landmark hotel. Designed by Gensler,
the Ritz-Carlton Hotel & Residences
and JW Marriott at L.A. LIVE, finally
opens its doors.
“Gensler designed this tower to be a
beacon for a rejuvenated Downtown, a
destination for Angelenos and visitors
from all over the world,” said Andy
Cohen, executive director of Gensler
and principal-in-charge of the project.
The hotel tower completes the 5.6
million sq ft L.A. LIVE sports and
entertainment district. The mixed-
used development covers 27 acres
and six city blocks and includes
fully functioning broadcast studios,
restaurants, cafes, cinemas, bowling
lanes, music clubs and an innovative
music museum playing host to the
GRAMMYs, EMMYs, American Music
Awards, ESPYs, American Idol Finals
and hundreds of other events.
The new building's 22 lower floors
which spread across from the tower
host the JW Marriott while four floors
of The Ritz-Carlton Hotel rise above
and Ritz-Carlton Residences, for
residential living, rise to the top. The
building’s elegantly curving curtain
wall smooths the jagged transition
among the changing floor plates as
they stack skyward. Incorporated in
the designis an 80,000 sq ft conference
centre. Connected to the tower by a
skywalk the space includes a 26,000 sq
ft ballroom. Also incorporated in the
building are two outdoor decks with
pools, bars and events facilities.
Varying glass transparencies and
colours effectively unify the design
whilstminimizing solarheatgain.Other
sustainable features of the project are
water-efficient fixtures, landscaping,
and solar-reflecting surfaces on roofs,
paving and landscaping to reduce
heat island effect.
“The Ritz-Carlton Hotel & Residences is
not only a spectacular new addition to
the downtown skyline but also a major
contributor to our local economy,”
Mayor Antonio Villaraigosa said. “It is
a vibrant economic engine that has
created thousands of jobs for local
workers, is helping to inject life back
into our urban downtown and is
providing world class amenities for a
world-class city.”

Gensler

AQUA NAMED 2009 SKYSCRAPER
OF THE YEAR

Chicago’s Aqua, the world's third
tallest building designed by a woman,
has been announced as winner of the
Emporis 2009 Skyscraper of the Year
award. The Skyscraper Award jury
members convene annually to judge
buildings of at least 100 metres tall
completed in the award year. Reaching
a height of 262 metres, Aqua is
currently the 40th tallest in the United
States and the 5th tallest building
completed in 20009.

Designed by Jeanne Gang, Principal and
founder of Chicago-based Studio Gang
Architects, the 81-storey residential and
hotel tower is situated in a large lakeside
development. Aqua intersperses
undulating balconies with flat glassy
planesto create awavy fagadein keeping

with its nautical theme. The effect has
been compared to a rippled curtain or,
according to its architect, to the striated
limestone formations common to the
Great Lakes region.
Members of the jury praised Aqua for
its innovative shape, the appearance
of which changes drastically
depending on the perspective.
They also commended the technical
achievementinrelationtothe precision
of the building’s construction and the
green design innovations employed
despite the massive size of the tower.
The Silver Award was given to 014 in
Dubai, designed by Reiser + Umemoto
Architecture.O014, whose unusualname
is taken from its lot number in the
massive Business Bay development, is
an office tower wrapped in a curved
concrete sheath punctuated by circular
holes of varying sizes. The shell forms a
shield against the powerful sunlight in
the Arabian desert.
The Met in Bangkok, designed by
WOHA Architects, received the Bronze
prize. The 69-storey residential tower
incorporates multiple green features
and optimizes energy-efficient
comfort in a tropical climate.
TOP 10 SKYSCRAPERS OF 2009
BELOW ARE THE TOP RESULTS OF
THE EMPORIS SKYSCRAPER AWARD
JURY'S VOTING:
1. Aqua Chicago U.S.A.
2.014 Dubai U.A.E.
3. The Met Bangkok Thailand
4. Torres de Hércules Los Barrios
Spain
5. Trump International Hotel &
Tower Chicago U.S.A.
6. The Red Apple Rotterdam
Netherlands
7. Bank of America Tower New York
City U.S.A.
8. Almas Tower Dubai U.A.E.
9. Millennium Tower San Francisco
U.S.A.
10. William Beaver House New York
City U.S.A.

Studio Gang Architects

BROOKLYN TAKES IT TALL

A year later than expected but worth
waiting for, Toren Tower in Downtown
Brooklyn, New York is now open to
occupants. The 38 storey residential
condominium tower holds 240 units
and is a dramatic addition within its
context, one of four new buildings at
corners of the Myrtle Avenue/Flatbrush
Avenue junction in the regenerating
district.

Myrtle Avenue is one of many run
down streets in Brooklyn but the
additions of Toren Tower and its
corner companions are just a few of
many developments set to reinvent
the area as a cosmopolitan metropolis.
As such, Toren is the one of the tallest
buildings in the immediate area by
far, reaching 399 ft in height. Within
the tower the 240 unique units will
offer homes ranging from studios
at 442 sq ft to super-lux penthouses
ranging up to 1,927 sq ft. The top eight
floors of the tower will offer eight
one-bedroom, penthouse units, and
24 duplex penthouse units of two- and
three- bedrooms, featuring two-storey

living rooms and spectacular views
from floor-to-ceiling windows.
Other features include a multi-level
roof garden, outdoor screening area,
a fitness center with swimming pool
and sauna, a library/lounge; two-level
parking garage and retail space at
street level. With unit prices start from
the mid-$300s through $1.7 million the
Toren joins the likes of nearby BellTel
Lofts, with units in the converted Art
Deco landmark reaching up to $8
million on resale.
Originally set for completion in April
2009 Toren, the Dutch word for tower,
is still to receive its final touches, but
once complete it is hoped that the
SOM-designed tower will be a pillar of
sustainability as well as style, striving
to achieve Gold LEED-certification. A
cogeneration plant within the building
will generate both heat and power for
the entire building and cost less than
traditional methods.

Skidmore, Owings and Merrill

HENN HITS ETHIOPIAN HEIGHTS
Henn Architekten has won first prize
in an architectural competition for the
construction of the Commercial Bank
of Ethiopia (CBE) headquarters in Addis
Ababa. Once completed, the 42-storey
tower will be the tallest building ever
built in Ethiopia.

The firm's proposal includes, on the
longer sides of the slender office
tower, a gap in the facade which will
reveal the city from a new perspective.
The reduced reflection of the glass
skin will permit a contrasting glimpse
inside the building. This openness
will continue to base level, where
the entrance area will be revealed.
The tower will be accompanied by
a conference centre and a shopping
mall. The buildings will be clustered
around a sunken landscaped plaza.

At the competition awards ceremony,
CBE president, Ato Bekalu Zeleke,
said: “The construction of the new
headquarters building is a gesture
of CBE's aspiration to become a
world class bank.” A seven-person
jury composed of Ethiopians and
foreigners in the field selected the
winning architectural design from
21 local and foreign contestants that
submitted their work.

The skyscraper, due to be built in
five years' time, will bring CBE’s now-
scattered organs under one roof.
Henn Architekten

Grafting a little help from LAVA

The Laboratory for Visionary
Architecture (LAVA), has developed
what could be a simple, cost effective
answer to eco-regeneration. The easily
constructed Tower Skin has been
developed as a concept to refresh
the University of Technology (UTS)
Broadway Tower in Sydney.

Despite being ground-breaking
in its time, the UTS building now
looks out of date. “A reskinned
UTS Tower could be an example of
sustainability, innovation, cutting
edge design and creative education,
without demolishing and rebuilding
the 1960s icon,” said Chris Bosse,
Australian director of LAVA. It is hoped

that the Tower Skin concept could
be transferred to any tired looking
building around the world.
Away from aesthetic benefits
the Tower Skin is also a model for
sustainable regeneration. It acts as
a high performance micro-climate
within a transparent cocoon. It
generates energy with photovoltaic
cells, collects rain water, improves day
lighting and uses available convective
energy to power the towers’ ventilation
requirements.
The Tower is wrapped with three-
dimensional  lightweight, high
performance composite mesh textile.
A steel structure is bolted to the
existing concrete facade of the tower
and the membrane mesh stretches
between the beams, automatically
assuming the state of least energy
which is a continuous curvature,
allowing the membrane to freely
stretch around walls and roof elements
achieving maximum visual impact with
minimal material effort. Furthermore
it can be activated as an intelligent
media facade, lit in the evenings to
communicate information such as
performances and campus events in
real time.
“The reskinning technology could
be easily applied to other buildings
in need of a facelift such as the
Colliers Wood Building and the
Barbican Centre in London, and the
postindustrial abandoned buildings
across Hong Kong. We can quickly and
cheaply enhance their performance
and aesthetics through this minimal
intervention,» said Bosse. LAVA has
also proposed a transformation for a
much maligned car park in Sydney’s
CBD. (Click third thumbnail)
Laboratory for Visionary
Architecture

METROPOLITAN LIVING

Manhattan Hill called for the design
of a new luxurious residential
development as part of the West
Kowloon renewal with projects such as
ICC and Elements; it takes advantage
of the site’s unobstructed Harbour
view and creates an urban oasis of
'Metropolitan Living'. The concept of
'Metropolitan Living' is articulated
by two design concepts. One is by
twisting the towers to enable each
tower to enjoy the harbour view. This
move also creates a nice setback at
the street level for creating a new
private passageways and to allow
more streetscape greening. The
second concept is to design a series
of unique spatial experiences linking
up all the towers at the podium level
and providing a unique clubhouse for
the residences.

At ground level, the intended setting
back of the podium along Po Lun
Street creates an avenue shaded by
row of flourishing trees.

It renders a unique ambience that
filters the nuisance from the outside
traffic. Residents are then welcomed
by the shuttle lobby of doubled
volume headroom flooded by natural
light. At the same time, the combined
ground floor lobby of Towers 1 & 2

together with the porte-cohere creates
a sense of arrival and impressive
grandeur to the designated residents.
The twisted slab block arrangement of
residential towers avoids overlooking
and thus can capture the best view.
The curved corner glazing of master
bedroom accentuates the panoramic
Harbour scene which also makes a
distinguished architectural statement
for the external elevation.
Every flat unit has a full-frontage
balcony of comfortable depth,
together with the extensive use of
curtain wall design, improving lighting
and spatial quality of the interior and
further enhancing the design of this
luxurious residential development.
The breathtaking view of atrium marks
the unique ambience of clubhouse;
together with the doubled volume
cafeteria, indoor swimming pool and
gymnasium.

Ronald Lu & Partners

UPWARD TACK

Building big is nothing new. In 1885,
the ten storey Home Insurance Building
designed by American architect
William Le Baron Jenney, generally
credited with the invention of the
skyscraper, rose from the streets of
Chicago. From then on the aspiration
to construct tall, taller and tallest has
fuelled the minds of architects and
developers. With the release of the ten
tallest buildings completed in 2009 by
the Council of Tall Buildings and Urban
Habitat (CTBUH), it is evident that the
trend for tall continues onwards and
upwards. Even with these precarious
global economic conditions, the
CTBUH reports that 2010 promises to
be by far the most active in the history
of the skyscraper.

Taking the top spot, The Trump
International Hotel & Tower has been
announced as the tallest building
completed last year. The tower,
designed by architects Skidmore,
Owings and Merrill LLP and developed
by the Trump Organization is now
the 7th tallest building in the world,
standing at a height of 423 metres with
98 storeys.

Professor Sang Dae Kim, CTBUH
Chairman said: “There is much to
herald in the new Trump Tower. It
pushes technological boundaries to
achieve its great height, making a
powerful mark on the Chicago skyline.
In doing so, it becomes the tallest
building completed in the western
hemisphere since the Willis (formerly
Sears) Tower was built, also in Chicago,
some 35 years ago.”

Due to a variety of factors, a significant
number of buildings which had been
expected to complete in 2009 have
been delayed, and will now likely open
in 2010. The Burj Dubai (now Burj Khalifa)
has already been completed at 828
metres and others anticipated in 2010
include Nanjing Greenland Financial
Center (450m), The Index (Dubai, 328m),
Wenzhou Trade Center (322m) and
Capital City Moscow Tower (302m).

Data produced by the CTBUH suggests
that over 100 buildings 200m or taller

will be completed worldwide within
the next 12 months. From 2012, it is
expected that there will be a drop in
the number of tall buildings completed
due to the global recession, until the
worldwide economy recovers.

THE TEN TALLEST BUILDINGS
COMPLETED IN 2009

1. Trump International Hotel and
Tower, Chicago (423m)

2. Bank of America Tower, New York
(365m)

3. China World Trade Center lII,
Beijing (330m)

4. Arraya Center Office Tower,
Kuwait City (300m)

5. Aqua, Chicago (262m)

6. Al Fardan Residences, Doha
(253m)

7. Shanghai IFC South Tower,
Shanghai (250m)

8. RunHua International Building,
Wuxi (248m)

9. Hongdu International Plaza, Wuxi
(248m)

10. Xinjiekou Department Store
Phase 2, Nanjing (240m)

NEW ON THE HORIZON

Central Horizon is a high-rise, high-
density public housing redevelopment
project initiated by the Singapore
Government, through the Housing &
Development Board (HDB), a Statutory
Board under the Ministry of National
Development. The 3.1ha site consists
of five 40 storey tower blocks linked by
11 storey 'podium’ blocks in curvilinear
form. In addition to the 1158 dwelling
units, there are commercial and
communal facilities, a multi-storey car
park (MSCP) with a landscaped roof
garden and a sky garden on the roof of
the residential blocks.

The predecessor to Central Horizon was
Singapore landmark both in terms of
physical design (i.e. the longest curved
residential block in Singapore built in
the 1960s as a quick fix for Singapore’s
rapidly-growing population) and in
its social and community ties. It was
demolished in September 2003 to make
way for newer ones to address new
housing needs and optimise land use.
As one of Singapore's first housing
estates, it has developed a distinct
character through the years. The vision
for redevelopment was therefore to;
create a totally new era in public
housing quality, one that would
increase the value and appeal to a
new generation of residents; deliver
three times as many apartments on
the existing land footprint and be
sufficiently attract new owners to the
area; enhance sustainability and the
green environment; and to preserve
the heritage of the site.

To prepare the design approach the
architects spent significant time on
two elements: how to create a new
sense of presence while retaining
its historical identity, and how to
create a sense of cohesion between
a significantly enlarged development
and its surroundings. To create a
sense of presence and harmonize
the development with its surrounds,
SURBANA designed five 40-storey
tower blocks set apart to house the
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apartments. The design offered views of
across Singapore yet limited the impact
on the surrounding developments. The
blocks have passive low-energy design
with natural lighting and ventilation to
reduce the overall energy consumption
of the buildings.
11-storey podium blocks designed
in curvilinear form were used to
connect each of the towers and echo
the heritage of the site. To limit the
impact of the increased car parking,
the architects integrated their
accommodation into the residential
blocks. To herald a new era of quality
the architects introduced multi-tiered
landscaping with greenery at three
levels: ground, roof level (roof of the
MSCP) and sky level (roof of residential
blocks). These provide a variety of
communal spaces as well as delivering
an aesthetic means to soften and
impact of the building exterior.
Given the space constraints the
island-state faces, Central Horizon is
a successful model for optimising land
use in a mature housing estate by
increasing the density of a site without
creating a sense of congestion. The
five high-rise towers dot Singapore
with a new skyline and strong visual
landmark in Toa Payoh townscape.
It is a role model for the development
of a new era in HDB Housing not
only in terms of design but also as
model for future sustainability. It
has demonstrated in shaping a safe,
high quality, sustainable and friendly
built environment and earned three
awards:HDB Design Excellence Award
2008, BCA Universal Design Award
for Built Environment 2009 and SIA-
Nparks Skyrise Greenery Award 2009
Surbana International Consultnats
PTELTD

HISTORY

The Silhouettes of
Independencia

(p. 18)

TEXT BY MARIANNA MAEVSKAYA,
PHOTOS PROVIDED BY CARLOS
SANCHEZ PEREIRA, OMA, ROGERS
STIRK HARBOUR AND PARTNERS,
ROJKIND ARQUITECTOS, SPACE
ARCHITECT

The Mexico’s largest
agglomeration is obviously
its capital - Mexico City.
Moreover, today, accord-
ing to the United Nations,
this is the second largest
metropolitan area after
Greater Tokyo, which popu-
lation, according to vari-
ous estimations, is 20-22
million people. It is not
surprising such a degree

of crowding at limited ter-
ritory makes tall projects
particularly demanded.
However, the history of
high-rise development of
Mexico has a number of

essential features different
from analogous architec-
tural processes in its clos-
est neighbour - the USA,

as well as from the world-
wide trends.

One of the important reasons for
such peculiarities is distinct and
unambiguous periodization of the
country’s history, its division into
the pre-Columbian (about 1500
B.C. - 1521 A.D.), colonial (1521-1810)
and Independencia (from 1810 until
now) periods. Each period of the
country’s evolution is marked by
interesting high-rise structures of
different purposes, but the algorithm
of their occurrence does not coincide
with traditional West European
periodization in terms of architectural
styles and trends. Another reason for
originality of modern Mexico’s tall
architecture is the most powerful
tradition of Indian national culture with
the unique system of iconic landmarks
and high-rise dominants based on the
most precise astronomical knowledge.
Most of contemporaries perceive the
pyramids as architectural construction
related primarily to ancient Egypt.
Although the world history feature
similar structures referred to the
most different periods and regions,
and such stereotypes are really hard
to overcome. So, the insight into
with Mexican Indian culture helps
contemporary architects to create the
most spectacular and interesting high-
rise designs for this particular country.
Nevertheless, for truth’s sake one
have to admit that even relatively
sustainable economic development
of Mexico during the recent decades
haven't led up to general craze for
skyscrapers in throughout the cities
of this country. Most of appealing tall
structures, already built, underway
and being designed, is concentrated
in the capital, anyway.

The area for the future capital was
selected by Aztec tribes driven by
ancient prophecy about the command
of the sun-god Uitzilopochtli to find
a site strictly relevant to specific
description. The searches resulted
establishment of the Aztec capital
called Tenochtitlan (the Aztec for
“cactus rock house”) in 1325 in the
picturesque valley on the west bank
of Texcoco lake. The modern Mexico
City founded in 1521 by Spanish
Conquistadors is based upon the
ruins of the razed civilization. In the
new quasi-European city the regular
planning was predominant, and intil
now it's been full of contrasts: wide
avenues and boulevards are easily
getting along here with narrow
by-streets of residential blocks. Its
present name, as the country as a
whole, the Mexico City inherited from
Aztec tribes, which used to dwell
in this locality calling themselves
“Mexica”. During the Spanish period
many beautiful structures were built
in the Mexico City. The main high-
rise landmarks of the city the belfries
and domes of pompous Catholic
cathedrals.
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One of the most authenticarchitectural
masterpieces of the period is Catedral
Metropolitana,located onthe northern
side of the Plaza de la Constitucion
in downtown Mexico City. Spanish
architect Claudio de Arciniega
planned the construction (1563-1667),
drawing inspiration from Gothic
cathedrals in Spain, and in subsequent
two centuries it was repeatedly
reconstructed and developed by the
best Mexican architects. By the way,
the source material were stones and
blocks of the Tenochtitlan’s pyramids.
Now here stands the majestic 65-meter
construction from the gray stone and
the white granite combining very
successfully the elements of baroque
and classic style. This exquisite pattern
of colonial architecture is the most
ancient Christian temple in America
and the second largest on the
continent. Remarkable treasures and
sacred things of colonial Mexico are
stored under its arches.

Another national monument of the
city the Castillo de Chapultepec palace
with park, where once the summer
residence of Emperor Montesuma
was located, and this area proves
organic connection of history and
contemporary image of Mexico City.
The park itself is the quintessence
of historical heritage, with many
museums and ancient zoo surrounded
almost continuously by skyscrapers
“marching” along the Paseo de la
Reforma and around the Chapultepec.
The train of contemporary elevations
with numerous business centres,
the premium hotels, Mexican Stock
Exchange and several corporate
headquarters extending up to
another historical park - Alameda
transferring into colonial boroughs of
the old city. Today’s Mexico City is
a full-profile megapolis with diverse
multifunctional architecture, which
historical component plays important,
but not crucial role. The Mexican
capital is rather the city of skyscrapers,
hotels, restaurants and offices. It is
not surprising nowhere but here
stands one of the most impressive
contemporary high-rise buildings of
Latin America - the 225-meter Torre
Mayor, designed by Zeidler Partnership
Architects.

The shift of national political structure
with acquisition of sovereignty
played exceptional role in changing
of appearance of the majority of
Mexican historical cities. A change in
the stylistic preferences of architects
after dramatic separation from Spain
involved buildings of all types. The
emerging monuments became
dramatic visual accents within urban
environment, new vertical urban
landmarks, for example, the Columna
de la Independencia in the centre of
Mexico City. Its scale was considered
as determining factor for erection of
numerous later high-rise buildings.
A hundred years later, after Mexican
revolution (1910-1917), the national
architecture finally got rid of the
adherence to the forms of Spanish
Plateresco. Mexico is the birthplace
of Latin America’s first powerful

national school of contemporary
functional architecture. To buildings
of this school can be attributed the
Institute of Hygiene (1925-1926, by J.
Villagran Garcia), apartment buildings
and standardized schools (1929-1933,
by J. O’Gorman), houses and industrial
community (early 1930s, by J.Legarreta)
etc. The first skyscraper in traditional
sense was the Torre Latinoamericana,
which outline is inspired by North
American art deco prototypes,
but it rather displays the national
palette of the means of architectural
expressiveness: stepped structure
of the base, sculptural appearance
and pyramidal apex reflecting the
aesthetics of Aztec pyramids. In parallel
the pieces of “neocolonial style” and
neoclassicism became widespread.
The striking example of this trend
are the Monumento a la Revolucién
(1933-1938) and the Monument to the
heroes of the war for independence
(1960) by Carlos Obregén Santacilia.
The original national architectural
school combining the principles of
functionalism and traditional approach
continued evolving after the World War
II. Its most significant representatives
are C. Lasso, A. Aray, M. Pani, E. Yanes,
A. Prieto, P. Ramirez Vasquez.

The major achievement of the Mexican
urban planning in 1940-1950s is the
complex of the Mexico City University
campus with more than 40 buildings.
During this period the buildings
of various typology were being
developed: schools, hospitals, malls,
garages, sport facilities. However,
the national architecture was just
slightly influenced by enthusiasm for
tall prisms of “Van der Rohe style”,
which was topical so for the USA
and some other countries. Searches
for new sensual expressiveness were
proceeded by M. Goeritz, J. O'Gorman,
L. Barragan. The works of the latter are
characterized by hypar shell motifs,
and also the experiments of designer
and architect F. Candela had an
essential effecton contemporary world
architecture. In the 60s of past century
few skyscrapers were built in Mexico,
as a rule, office buildings, but their
architectural qualities looked rather
regular in line with local tradition.
The most significant buildings of this
period were likely to be numerous
sport facilities, in particular the Estadio
Olimpico Universitario (1951-1953) and
Azteca stadium (1968) in Mexico City.
In 1980-1990s years in Mexico many
high-rise buildings were erected out
of the metropolitan area, but most
of them were built in the actively
developed resort regions. Various
hotels, especially on the Pacific coast,
periodically assigned the new vertical
rhythm of the coastline silhouette;
however, none of them may be defined
as actually full-fledged skyscraper. The
tall projects significant both in artistic
and design sense began to spring up
in Mexico not earlier than in the new
millennium. And again, these concepts
were a great deal inspired by the idea
of independence.

One of the most immense high-
rise projects dedicated to the

200 anniversary of the national
independence movement was the
300-meter Torre Bicentenario. Thus,
the Mexico City is about to welcome
the highest building in Latin America
exceeding the present champion -
Torre Mayor.The design of soimportant
structure was commissioned by the
client, Groupo DANHOS, to OMA
(Office for Metropolitan Architecture)
headed by professor Rem Koolhaas.
The volumetric concept of the building
is apparently echoing the Aztec and
Maya architecture, since these are
pyramids stacked one over other by
their bases, (the width at foot and
completion is the same - 40 m.
Traditional forms rearranged with
regard to newest technologies
and contemporary materials allow
numerous interesting options of hree-
dimensional solution of a skyscraper.
One of them is through pedestrian
transition across the building,
which connects one of them - the
organization of the through pedestrian
crossing through the building
connecting (Las Lomas) and (Polanco)
districts formerly detached by
highway. The building is situated close
to north-east part of Chapultepek
park offering to the visitors the
excellent views encompassing not
only to urban blocks, but also most
of historical sights and the famous
park. The tower is well multifunctional:
besides premium and deluxe offices
there is a thought-out public area
with conference facilities, ballroom
and fitness club, the site museum,
shops and restaurants. Public zone
is arranged at 100 m height, at the
level of greatest width of the building,
which is the visual connection of those
two imaginary pyramids. This mark is
relevant to the majority of high-rise
buildings adjacent to the Paseo de
la Reforma creating additional visual
rhythm and helping to perceive the
new dominant. The substructure
contains 6000 parking lots arranged
the way ensuring natural ventilation at
each level. The estimated total cost of
this highest building in Latin America
is about 600 million dollars.

The skin of the skyscraper looks
uncommon due to its 3-D structure. At
junction of two pyramids the facade
seem to be somehow compressed,
which ensures more transparency
of public zones. The central through
passage is also outstanding - being
slightly slanting, it contributes to better
ventilation and additional natural
lighting of the building. Its curves are
formed in such a way that the lower
aperture faces the park, whilst the
upper looks out the city making the
surrounding visually closer.

Since the Torre Bicentenario is
being built using the cutting-
edge technologies and materials it
promises to become a benchmark
of effectiveness, integral design and
the building approach, advanced
operational and ecological safety.
All systems are oriented for saving
water and energy resources. Half of
internal partitions will be transparent
to enhance lighting. The infrastructure

is designed to meet the conditions
of local climate and environment
optimizing thus energy consumption
and improving quality of internal
air. The building also features the
procedures of water retention, in order
to decrease water consumption by
30% by installation of special devices
collecting, recycling and re-using grey
and rain water for toilets and irrigating
of the site. Implementation of all
these initiatives would allow the new
skyscraper to pretend to be a standard
of sustainability among the Mexican
tall structures.

It's obvious that in recent years
in the course of designing and
construction of brand new spectacular
skyscrapers for Mexico the architects
and clients are more and more
focused at sustainability points. As a
consequence a lot of futuristic projects
are being offered, which prove to be
realizable and even feasible on closer
examination. And there are numerous
confirmations of this assumption.
The most distinguished international
architectural practices also contribute
into transformation of the high-rise
skyline ofthe Mexicancities,addressing
to the sustainability agenda, which is
so urgent nowadays.

Foster + Partners offers its vision of
a 71-hectare teaching and medical
facility in Mexico City upon notice
of their appointment to the project.
Campus Biometropolis masterplan in
the south of the city will integrate
care facilities with high tech teaching
spaces, research institutions and
laboratories and feature a vital
new nature reserve showcasing the
Pedregal lava fields as a highlight of
the design.

The wilderness area, together with
enhanced landscaped zones, will
account for half of the site and preserve
Mexico City’s indigenous plants and
animal species whilst creating an
attractive landscape for the built
areas. The campus will include offices,
apartments, shops and amenities
to create a sustainable, mixed-use
community. The arrangement of
buildings navigates a course around
the Pedregal lava fields, a network
of subterranean lava tube formations
and caves, sections of which will
be exposed to encourage scientific
investigation.

The site is close to Mexico City’s
southern medical cluster and the
National University. The scheme
integrates hotel facilities for visitors
to the hospital and conference centre,
facilities for bio-tech industries, clinical
studies and a number of specialist
units, planned to target six key areas
of medicine: cancer, cardiovascular,
infectious diseases, pharmaceuticals,
nutrition and geriatrics. Campus
Biometropolis masterplan is the first
Central and South American entry of
F+P portfolio. Itis the first of its kind - a
unique opportunity to create a medical
district of international importance.
The masterplan integrates public
piazzas, pedestrian streets and
cooling courtyards and the buildings
will be oriented to capture cooling

winds from the north. Given Mexico
City's water shortages, the campus is
designed to maintain and augmenting
the proportion of green space through
which water can be absorbed naturally
into the aquifer below. Rainwater will
also be harvested from roofs, roads
and available open space. Maximum
employment of natural ventilation,
photovoltaics etc. is also presumed.
Architectural and design solutions
on the edge of hi-tech aesthetics and
bionic architecture will display the
opportunities of efficient realization
of large-scale eco-tech projects within
volumetric structure of modern
megapolis.

Another maitre of hi-tech architecture
always competing with Sir Norman -
Richard Rogers of Rogers Stirk Harbour
and Partners has been awarded the
design contract, together with
Legorreta + Legoretta, for a new
headquarters for BBVA Bancomer in
Mexico City. Their unique design could
be set to re-order conventional office
design.

The new headquarters will be a 56
floor (six underground), concrete and
steel tower designed to LEED Gold
standards and will be an architectural
landmark in the unique location
which marks the point of meeting
between the historical area of Paseo
de la Reforma and Chapultepec Park.
The project responds to the Paseo de
la Reforma’s change of direction at
this intersection and the two axes are
reflected in the composition of the
architectural form.

Rogers notes that work for BBVA
Bancomer on such a unique project
for Mexico City creates a new
hierarchy of vertical communities
or ‘villages’ with open areas where
staff and visitors can meet and enjoy
spectacular views across the city..The
highly sustainable design incorporates
a facade which draws on the heritage
of Mexican architecture; the result is
a reinterpretation of the distinctive
texture of traditional ‘celosia’ screens.”
Utilising a range of high technological
products, the 221 metre high tower will
offer the possibility for LED art displays
on its facade to accompany the solar
protective assets which will reduce
energy consumption. Vertical gardens
will be integrated at various levels
of the building. When completed in
2013, the 50-storey tower will provide
approximately 78,600 sq m of office
space for BBVA Bancomer and will
accommodate approximately 4,500
employees.

The new projects of skyscrapers for
Mexico City often assume more dense
high-rise silhouette along the Paseo
de la Reforma. A new apartment high-
rise building, Reform 432 (200 m, 52
operable floors), is set to be launched
this May. The project of local Rojkind
Arquitectos is distinctly echoing the
Foster’s Hearst Tower in New York;
however, in this particularenvironment
the tower claims for much greater
significance.

One more monumental building
executed in the laconic neomodernist
stylistics is set for “the avenue of

the skyscrapers” of Mexico City.
The enormous prismatic skyscraper
Torre Reforma will rise up to 244 m
above the avenue of the same name
continuing the chain of metropolitan
high-rise buildings situated beside
the Torre Mayor. Completion of this
multifunctional building with offices
andapartments, featuringlush gardens
and space-saving sport facilitiesby
IBR& Arquitectos is planned for 2011.
SPACE architects is aiming to produce
one of the greenest buildings in Latin
America with a new 33-storey tower set
for Mexico City. The Efizia tower project
is a mixed use building for developer
Diimix in the Santa Fe district of the
city, which in recent years has been
transformed from one of the city’s
most rundown areas into a business
and leisure destination. The authors
state that the scheme will be the first
in Mexico to use a double skin, with
a stainless steel mesh aiding energy
use by trapping heat and offering
shade. The external architecture is a
shell for protecting the internal space
from what is happening outside,
hence ensuring that a building is fit for
purpose and designed for occupation.
The concept is designed from the
inside, out and the shell is the result of
everything else.

SPACE, which now specialises in green
design but hitherto has perhaps been
better known for its interiors projects
for Mexico. The developer Diimix,
which wanted “the best building in
Latin America selected this speculative
scheme from numerous submitted
drafts. Usual for such structures retail
mall and restaurants are located at
its ground floor. The dual facade is
a double glazed glass fagade with a
distinctive, irregularly shaped stainless
steel mesh that places less stress on
the air conditioning. The steel has
been brought in from Germany, the
project’s sustainable credentials -
which include grey water recycling,
30% recycled materials and green
roofs - have already gained a ‘gold’
standard at pre-certification in the
LEED process, which is becoming more
and more topical in contemporary
Mexico. Construction of the Efezia
Tower is on course to begin later this
year and complete in 2012.

Mexican historical architecture is
distinguished with special sensual
expressiveness, spectacularity of forms
and contrast of textures, combination
of folk fantasy with majestic religious-
symbolic concepts. The most
renowned national master, who began
to use particular traditional methods in
the modernist architecture, was Louis
Barragan. Basing on heritage, many
local architects seek for inspirations in
cultural wealth of the past, proposing
to diversify the present.

The central area of Mexico City
(Sokalo, the 240x240 m square) in pre-
Columbian epoch featured enormous
pyramid, the very focus of the three-
dimensional axes of Tenochtitlanand
and Aztec civilization of region as a
whole. Recently Mexican architects
initiated recreation of the ancient
pyramid, since Mexico City needs
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urgently new office and commercial
areas. Taking into account the
existing housing, and also exacting
height limitations for the city centre,
they propose place the pyramid
underground. This idea won including
into the shortlist of eVolo Skyscraper
Competition 2010. According to their
project the first eight floors of the
assumed pyramid will be the Mexico
History Museum, whilst remaining 26
floors will house shops, offices and a
hotel. In the opinion the authors, just
few seem to be reluctant to stay in
such an uncommon place in the very
heart of the Mexico City.

Local architects somehow accept
the challenge of foreign maitres and
international design giants in Mexico.
For example, Jorge Hernandez de
la Harza proposed the very daring
project of the building able to help
solving the problem of air pollution
in Mexico City. His Vertical Park is the
skyscraper-garden, which substantial
part will be featuring trees and shrubs.
The building will be multifunctional:
residential, office, and also unique
“vegetable-gardens” - the analog of
homestead lands.

Structural basis of three-dimensional
volumes of this construction will
compose the undulating steel body
with photovoltaic panels imparting
a kind of “biomorphology” to the
building. Furthermore, the building
is equipped with autonomous water
supply and recycling system. The
abundance of verdure should radically
solve the problem of air pollution at
least for the residents of the skyscraper,
which is extremely urgent for the
capital of Mexico.

Notwithstanding relatively sustainable
economic development, Mexico
thus far does haven't accepted the
challenge of mass tall development
typical for the leaders, especially Asian
and Middle East regions. All Mexico-
based high-altitude projects are the
result of thorough selection, capable
of satisfying even exacting critic.
The most distinguished architects
are competing submitting their
skyscrapers for this ancient area. In
the course of Guadalajara competition
for the new building of Guggenheim
Museum the authorities of this Mexican
city with 2,2 million inhabitants, based
in 1530, were apparently expecting
“the Bilbao effect”, when the new
building of Frank Gehry almost tripled
the budget and tourist attention to
the city. In the Mexican version the
skyscraper is set to become one of the
main visual accents of the city and its
iconic “contemporary face”. Enrique
Norten won this contest of most
honourable competitors proposing
dense arrangement of extensive
exhibition areas of the museum and
flexible layout together with terse and
nontrivial outline of this 180-meter
orthogonal skyscraper.

If there’'s no force-majeure and
required 150 million dollars and
erection itself, the museum will be
opened on time giving Guadalajara a
new symbol by the end of this year.
Mexican natural is full of mountains

and eminences; therefore it s
natural that expressive artificial
elevations appearing in the different
architecture epochs of this country
were demanded. Richest layer of
Indian culture with monumental
pyramids, colonial cult architecture
(XVII-XVIIl  centuries), cathedrals
(besides Mexico City the cathedrals are
located in Merida (1563-1599), Puebla
(1555-1649), Morelia (1640-1705))
predetermined favourable perception
of contemporary high-rises not only
in the capital, but also in other cities of
Mexico. However, the most interesting
latest tall projects are to be found
in Monterrey. This second on the
rate of growth and third in terms of
population (1,8 million people) city in
the country.

The company HOK Mexico is one of the
leaders in “green” architecture won
the competition aimed at selecting
the ten best world architects. The
design of 40-storeyed building in
Monterrey was recognized the best.
This multifunctional tower containing
119 apartment units and office 11
floors, and also parking of 1200 lots is
set to become the first highest in the
city and the fourth all over the country.
Glittering in the sun glass envelope of
the skyscraper will at night “return”
its light to the city because of the
white illumination of facades. The
orientation towards sustainability and
conformity to world-wide standards
are the crucial points of this scheme.
The convention on 40 floors as the
optimum height for Monterrey is
promoted by FXFOWLE architects,
who designed the Class A office tower
in the area between mountain chains
Sierra Cerro de la Silla and Las Mitras.
Taking into account domination of
natural landmarks the eastern and
western elevations of the tower for
Banco Santander are oriented the way
offering the best views. Lush verdure
and water treatment works are the
essential features of the structure, as
well as offices and meeting rooms. It
seems that all Mexican high-altitude
projects of the present decade
will be characterized by the most
exacting sustainability requirements
environment friendliness.
Stupendous attention to these
concerns paid in one more tall projects
for Monterrey - Residential Dinastia
by Pascal Arquitectos. The overall
height of the complex will be about
40-50 m, but the landscape setting
would enlarge it, whilst developed
infrastructure and direct pedestrian
transitions between urban and
recreational zones are sure to make
this development more important for
Monterrey.

The project named Synchronicity, if
built will stand at 140 metres, 90 metres
shorter than the Founders Tower,
another iconic project the companies
have also proposed for the city. Like the
Founders Tower, the developers have
used another local architect Michel
Rodjkind to come up with the design
that has two main vertical sections. The
shorter of them is a glass block with
horizontal banding but it’s the second
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taller section that really establishes
the projects appearance. Breaking
from the established convention,
the main tower section looks like it is
constructed using children’s building
blocks minus bright and bold coloured
letters on the sides but it does include
a slightly askew angle to it. Still only
at the proposal stage there is no start
date for construction although locals
should keep their eyes peeled for small
children stacking bricks in the area just
to be sure.

Speaking about the high-rise
architecture of modern Mexico
in general, it's worth noting that
any large-scale  development
assumes considerable attention to
sustainability issues, employing both
pure futuristic and vanguard solutions,
and consideration for rich cultural
heritage of this unique country, and it
could be traced in the designs of local
architects, as well as in these of foreign
practices.

STYLE

The Stable Giant
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The Torre Mayor by
Canadian architectural firm
Zeidler Grinnel Partnership
is a 57-story office tower
completed in Mexico City,
Mexico seven years ago.
The $ 250-million project
reaches a height of 225 m
above ground and is the
tallest building in Mexico
and Latin America. The
seismic design approach
utilized in this project offers
an innovative concept in
absorption of seismic ener-
gy for tall buildings.
Soil-structure interaction analysis
and site-specific spectral analysis
were performed to obtain realistic
information with respect to seismicity
and building response. A three-
dimensional computer model using
non-linear viscous supplemental
damping elements was created to
obtain structure response to time-
history ground excitation as well as
spectral analysis.

Nine above-ground parking levels
are provided in addition to four
belowground parking levels placing
the lowest level 15 m below grade.
The tower is designed according to
the Mexico City Building Code (MCBC),
and its seismic provisions are among
the most stringent requirements
worldwide. It also complies with the

Uniform Building Code-1994 (UBC-
94), and several of the latest FEMA-
267 provisions proposed after the
Northridge Earthquake in California.
The building has an 80x80 m footprint
at below-grade levels and it reduces to
an 80x65 m footprint from the fourth
level to the 10th level. Above the 10th
level the tower plan is further reduced
to its typical tower size of 48 m by 36
m. The tower floor plate is a geometric
combination of a rectangle merged
with an arch segment at the south
side of the building, forming a curved
facade at the south face. Office floors
are located at levels 11 to 53. The
tower also houses a heliport at the
main roof.

Seismic forces are obtained according
to the Mexico City Building Code
(MCBC) regulations for site seismicity
Zone II/1ll and building classification
Type B. A Site Specific Response
Spectra study was performed at the
Instituto de Ingenieria (UNAM)5,6. The
final seismic design of the building was
according to the Site Specific Response
Spectra, developed in compliance with
the MCBC.

STRUCTURAL SYSTEM

The building’s superstructure is
primarily a steel structure. The columns
of the tower are encased in reinforced
concrete (up to the 30th floor at the
perimeter and up to the 35th floor
in the core area) for added stiffness,
strength, and economy.

Typical floor framing is comprised of
3"-deep composite metal deck with
2/2" of concrete supported on steel
framing connected via shear studs.
Thicker slabs are used at mechanical
floors and ceiling to carry higher loads
and to improve sound insulation.
Electrified metal deck is specified for
electrical wiring. A flat slab system with
reinforced concrete and composite
columns (steel columns encased in
concrete) is utilized for the below
grade structure.

FOUNDATION

The foundation for the tower is a
combination caisson/mat system. The
building is founded on caissons of up
1.2 m in diameter reaching 40 m down
to the hard rock layer of “depositos
profundos” existing below the soft
deposit layers typically found in
Mexico City.

The reinforced concrete mat system
connects all the caissons and a
800 mm foundation wall at the
lowest basement level. The design
incorporates a degree of redundancy
to ensure uniform action under the
most severe earthquake forces. The
concrete mat thickness varies from 1.0
m to 2.5 m thick under the tower core
columns where load concentration is
the highest. Slurry foundation walls
are specified for the project due to
the poor soil condition and high water
table. The 600 mm slurry walls are to
be placed prior to the site excavation
and are augmented by a 200 mm
concrete liner wall to be placed during
the construction of the underground
structure.

LATERAL SYSTEM

The lateral system selected for this
project evolved from a series of studies
of alternate structural concepts. More
than 25 different structural systems
were studied during the preliminary
phase of the project in order to
establish the merits of each structural
system under the severe seismic
conditions of Mexico City.

The selected structural system is based
on a redundant multiple system, which
is a further enhancement of the “dual”
concept recommended by seismic
codes worldwide. This is accomplished
by introducing a “dual” conventional
(deflection sensitive) lateral-force
resisting system in combination with
a supplemental damping system
(velocity sensitive). In effect, a “trio”
system is provided to respond to the
seismic energy from an earthquake.
The “trio” system is composed of a
primary super braced frame at the
perimeter of the tower coupled with
a perimeter moment frame forming
a tube system, and a trussed tube at
the core of the building. The bracing
connecting the composite core
columns creates a structural spine
in the building core. The perimeter
frame and the powerful super-diagonal
system create an efficient tube
structure joining the spine in resisting
the seismic forces. This system is
augmented by a series of supplemental
viscous dampers placed in north-south
and east-west directions.

Various studies were performed for
the selection of the dampers with
respect to the type of damper as
well as the capacity and location
of the dampers. In the north-south
direction, a total of 72 dampers are
placed within the core truss system.
A total of 24 dampers are placed as
part of the perimeter bracing system.
In the east-west direction, dampers
are placed at the north and south
perimeter of the tower. Dampers are
placed in such a configuration as to
optimize their performance.

This could be physically achieved
by modifying the placement of the
dampers by placing them between
two lateral systems comprised of truss
system, frame system or wall system or
any combination of them. This unique
application resulted in a US Patent
grant.

The selected structural system
incorporates supplemental damping
devices that are highly effective in
reducing the impact of seismic motion
on the structure as well as on the non-
structural elements (i.e. architectural
and mechanical components). The
supplemental damping reduces the
overall and inter-story sway of the
tower.

The damping elements reduce the
building response by absorbing and
dissipating a significant portion of
the seismic energy transmitted to the
building and consequently reducing the
ductility demand on the steel framing.
They also add to occupants’ comfort
level against sway perception, during
either high wind or moderate levels of
earthquake shaking.

Thesstiffnessandload carrying capacity
of the tower columns is enhanced by
encasing them in concrete up to mid-
height of the tower where demands
on strength and stiffness are higher.
The concrete encasement of core
columns extends five floors above
the perimeter columns in order not to
create a sudden change in inter-story
floor stiffness.

SUPPLEMENTAL DAMPING

During the schematic phase, the
structure was studied with and without
the supplemental damping system
in order to ascertain quantitatively
the advantages of the supplemental
damping system with respect to
building performance under a seismic
event. For example, designers studied
the sway response of the tower under
a seismic excitation with Richter
magnitude of 8.2 for the structure
with and without the supplemental
damping system.

Viscous damping units made by Taylor
Devices, Inc. were selected after
studying various damping systems for
this project.

Bracing of the structure follows a
super-X configuration at the east and
west faces where the X covers the
entire width of the tower. At north
and south faces, two sets of super-
Xs were introduced. No bracing is
placed within the two center bays,
except at three locations where a set
of diagonals forms a diamond shape
connecting the super-X systems. The
dampers in the north and south faces
are placed at these diamond-bracing
locations. This in effect enhances
the damping system’s performance
by creating a damped link between
the super-X systems. Additional fine-
tuning of the secondary link element
was necessary to emphasize the basic
concept of damped link element.

SOIL-STRUCTURE

INTERACTION

The building is located in seismic zone
11, at the border between seismic zone
Iland seismic zone lll, as defined by the
Mexico City Building Code. Zone Il is
the MCBC’s most severe seismic zone.
A site-specific spectral analysis and
soil-structure analysis were performed
at the Instituto de Ingenieria UNAM
to establish a more accurate design
spectrareflecting the nature of the site
and its interaction with the proposed
structure.

SEISMIC ANALYSIS

A three-dimensional computer model
of the lateral system was generated
using SAP2000 structural analysis
software. This model included the
steel and composite members as well
as the damper elements for the time-
history analysis.

The analysis and design were
performed based on spectral analysis
using damped design spectra.
However,anindependentdesigncheck
was made using the seismic forces
obtained for time-history analysis to
reveal areas with higher seismic force
demand. In effect, the envelope of the

forces from spectral and time-history
analysis was used for design of the
structure. Seven series of time-history
ground accelerations were generated
using the SIMQKE program.
Time-history analysis with viscous
damping elements was performed
with the SAP2000 program, using the
Ritz vector approach and including
365 mode shapes. Sufficient mode
shapes were provided to capture the
activities of all 96 dampers in the
structure. A study of the distribution
of the energy between various
components of elastic, kinetic, and
damping energies during a seismic
event demonstrated the significant
contribution provided by the
supplemental dampers.

SEISMIC DESIGN
Aductility factor of one (R= 1) was used
throughout the study for both spectral
and time-history analyses and design.
Joint size effect as well as panel zone
deformation was considered in the
frame analysis. The flexibility of beam,
column and panel-zone assembly was
studied using an in-house program.
The structural elements were designed
to satisfy strength and stiffness (sway
criteria) as per MCBC.

While the seismic design concept of
this project did not rely on the ductility
of the system, numerous measures
were taken to enhance the ductility
of the structure as a result of findings
after the Northridge Earthquake of
1985. Measures were taken to enhance
the performance of the connections,
such as wusing electrodes with
better material ductility; increasing
access holes beyond the minimum
requirement of AISC; removing the
backer bar at the bottom flange, and
grinding the full penetration welds
smooth.

SPECIAL FEATURES

A special floor diaphragm system
was designed at the 10th level, where
the structure’s footprint increases to
include the low-rise parking structure.
The paths for the lateral force transfer
between tower lateral system and
additional low-rise lateral systems were
studied and designed to accommodate
the diaphragm action.

The floor plates below level 10 are set
back to allow for an open space plaza
and lobby entrance at the south side
of the building. This is done in such a
way as to form an arch with its apex
at the 10th level. The free standing
columns and beams in this zone were
sized to maintain a similar stiffness
and strength to the floors above and
the frame at the north face of the
tower. A set of detailed computer
models was generated to provide a
tool for the calibration of the sizes
of the beams and columns. Column
elements are comprised of two
coupled circular composite columns
providing sufficient strength and
stiffness to span vertically between
the bracing levels.

SEISMICSTUDY FORCONSTRUCTION
PHASE

Dynamic studies were performed to

verify the structural performance at
various stages of construction under
the design seismic event. Site-specific
seismic studies were performed for
building constructed to the 10th level
and the 23rd level. Obviously, the
period of the building at these stages
is shorter than the final condition.
Also, the effect of supplemental
dampers was not considered for the
building reaching up to the 23rd level.
However, the partial mass associated
with the constructed portion would
compensate the impact from the
change in period. Stability of the Torre
Mayorwas proved by the 7.6 magnitude
earthquake occurred in January 2003 -
there was even no need to evacuate
people from the building.

WIND STUDY

The building is also designed to
resist wind loads as specified by the
Mexico City Building Code (MCBCQ).
Additional safety and occupants’
comfort were ensured by performing
a wind tunnel test. The result of the
wind tunnel test provided detailed
wind load information by modeling
the microclimate of the site. The
wind tunnel study was conducted at
the University of Western Ontario’s
Boundary Layer Wind Tunnel
Laboratory.

DESIGN ARCHITECT

Zeidler Grinnel Partnership,
Toronto, Canada

STRUCTURAL ENGINEERS

The Cantor Seinuk Group, New York,
NY Enrique Martinez Romero, S.A.,
Mexico City

STRUCTURAL ENGINEERING
SOFTWARE SAP 2000

PROJECT
Natural Repose

(p. 34)
TEXT BY LUYDMILA BEZRUKOVA,
ARCHITECT AT ISTOKSTROY

Fluidity of lines, the charms
of nature, gorgeousness
and variety of flora and
fauna - all these are con-
sidered by architects in

the course of creation of
new of the state-of-the-art
architecture. Structures
merge with nature, caus-
ing different visual asso-
ciations: tornado whirls,
waterfront rocks... Even the
delicate wings of fragile
creature - dragon-fly, which
is obviously one of the
marvels of our planet, - are
capable of inspiring the
purely architectural asso-
ciations. This is the very
being, which served the
architects of ISTOKStroy as
the design core of the hotel
with residential treatment
center called Dragonfly.
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LAYOUT SOLUTIONS

The concept large-scale city-planning
unit “soaring” over the ground lies
behind the design of contemporary
Dragonfly complex. This 300-room
facility is offering rest and specific
rehab.

The project is based on three
fundamental principles:

- environmentally-friendly operation
of the area;

- maximum functionality of useful area
to make staying here comfortable the
most;

- marketability.

This structure is inspired by dragonfly
appearance.Naturaloutline, thenatural
shapes matching with landscape,
aerodynamicity, hi-tech performance
are widely utilized for designing of
concept of the scheme. Visually its
silhouette is echoing that of dragonfly.
18-storeyed office-entertaining block
housing also a medical center looks
quite alike this slender insect. The
sky bar, located at the apex of central
block, is enveloped by a glass cupola,
which resembles the most unusual
eyes of dragon-fly, which consist of
about 30,000 separate hexagonal
facets. Five 15-storeyed suspended
residential structures symbolize wings.
The construct is fairly unique by its
soaring leaving quarters. At height of
45 m the central portion of “the wing”
featuring several skybridges. The
units of the complex are connected
vertically with stair-elevator nodes,
located in the central tower and
the leg-supports, and horizontally -
with skybridges. Each wing feature
panoramic elevators. Total area of
hotel the complex is 46 300 sg. m.
The overall height of the building with
metallic cantilever of its wings is 110
m, the upper habitable floor is as high
as 74,1 m. The first “suspended” floor is
located at 20 m height.

Such a geometry of building ensures
excellent insolation meeting European
requirements on natural illumination
and ventilation. Furthermore, almost
any point of the building offer
staggering panoramic views.

The harmonious proportionality
of a building and environment is
the primary task of any project. The
building appears to be open and
hospitable. Hotel’s footprint forms a
five-pointed star, that’s why it looks
pleasant from aspect and any distance!
Thanks to its natural lines, to smooth
trimming, airiness and lightness, it fits
the most diverse landscapes of our
planet: be it mountain, water surface
or urban jungle. This construction
is standardized and original sat
the same time: it may be and four-,
and three-point. Changing the
outline it its wings it's image may
be transformed into butterfly-like.
Different combinations of five, four
and three-point “dragonflies” and
“butterflies” may form a real “cluster”
of beautiful structures, “hovering” over
the ground.

Great attention is paid to improvement
of surroundings Almost all site is
landscaped. Two-level underground
park is available, and each residential

block is complemented by guest
park lots. Numerous balconies,
cantilevered horizontal surfaces,
skybridges, observation deck of a
sky bar is furnished by verdure. The
external streamline forms provide
unobstructed insolation of plants.

The external cellular metallic curtain
walling, which imitates the meshy
pattern of dragonfly wing, are quite
intellectual design element of the
building. This system is capable of
considering those ever-changing day/
night and seasonal (summer, winter)
requirement for thermo-technical,
transparency and other facade
parameters. Application of spectre-
selective thermopanes Thermal mirror™
not only reduces those enormous (up
to 70%) heat losses due to emission,
but also inhibits convection in the inter-
glass gap, which increases the total
resistance to heat transfer of glazing
by 50% and even more. Lightness,
standard light transparency and sound-
resistant performance add the range of
valuable technical characteristics.

DESIGN SOLUTIONS

The building’s layout represents
pentagonal form with the central
stiffening core connected with the
vehicle ramp, and four outlying cores
with stair/elevator shafts. The cores
are interconnected by long-span
bridgings.

With regard to such a unique design
of the building the most advanced
construction  technologies, and
proprietary scientific and technical
studies and experience of ISTOKStroy
were employed. Taking into account
unconventional form and height of the
building, the foundations of columnar
piles with local thickening and
reinforced with composite 3D concrete-
cable slab constructions capable
to resist heavy load. Rigging of such
constructions is conducted with the aid
of suspended scaffolds. Application of
lightweight concrete provides less load
on slabs (See Tall Buildings Magazine,
Issues 4.2008, 5.2008).

All this ensures high reliability of
construction and  performance
properties, minimizes expenditures for
customizing of building units.

UTILITY NETWORK

The building is retrofitted with
combined decentralized/centralized
control systems. The special story-
by-story supply-and-exhaust
installations are provided to keep
comfortable microclimate. These
are portable conditioning systems,
which standardize parameters of
interior air: cooling, heating, recovery.
Moreover, “internal” conditioner is
installed in the supply circuit, whilst
the “external” - in the exhaust one
(the technology of Swedish company
Swegon). Mechanical floors house the
centralized cooling and ventilation
systems. Accommodations are
equipped with cooling beams along
window apertures and system of
outdoor heating, pre-heating and
cooling to maintaining comfortable
parameters.
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Site specification:

Total site area - 13,7 hectares
Footprint area (point supports) -
900 sq.m

Area to be improved - 13,6 hectares
Operable area - 46 300 sq. m

Height of the structure - 96,70 sq. m

ISTOKStroy

GM - Bezrukov A. A., doctor of
technical sciences.

Head of architectural studio -
Bezrukova L. V.

Head of utility network department
- Volkova N. M.

PERSPECTIVES
Vertical Eden Zoo

(p. 38)
INFORMATION PROVIDED BY
VISIONDIVISION

Young Swedish architec-
tural studio Visiondivision,
founded by Anders
Berensson and Ulf
Mejergren, amazes the
world anew with another
offbeat concept. The
design submitted to the
competition held by
Arquitectum organization
is divided by no means but
renders quite consistent
vision of the high-rise zoo
called the Eden Falls. The
company founded in 2005
has already made itself
known by several positive-
ly outstanding projects,
such as Tornado Tower for
Taipei or Al-Hakawati for
Dubai.

Buenos Aires, one of the most
important cities in South America,
has transferred the focus of its most
ambitious building projects to
a new area which has experienced
increasing growth, redevelopment
and revitalization in recent years:
Puerto Madero. After heavy state
investment and a rapid process of
urban consolidation in the 90s, Puerto
Madero went from being an obsolete
storage area for the port facilities
to a fashion center not only for new
real estate developments (lofts and
high end apartment buildings), but
also as a center for boutique hotels,
luxury restaurants and state-of-the-
art shopping malls. To the east of
Puerto Madero, between this exclusive
neighborhood and Rio de la Plata, the
“Costanera Sur” Ecological Reserve
is located. This is a natural space of
“artificial” origin situated on a large
area of land reclaimed from the river
when it was filled with the rubble
from the demolition work undertaken
during the construction of the highway
system in the 70s and 80s. While the
city was making a decision on what to
do with this new area, an ecosystem
of grasslands, lakes and wooded areas
began to develop spontaneously,

until finally the area was declared a
Protected Natural Reserve in 1986.

For the "Buenos Aires Competition”,
Arquitectum, a South American
architecture organization, proposed
a vertical zoo competition in the middle
of the “Costanera Sur” ecological reserve.
By adding a zoo to the existing space, the
idea is to provide new meaning and a
final use to the Costanera Sur Ecological
Reserve, an issue which has been
the motive of debate for many years,
through a project that will consolidate
the area as a place where residents can
get away from what is an increasingly
crowded and cosmopolitan city. That
is why this innovative zoological park
will be located at the Costanera Sur
Ecological Reserve behind the center
of Puerto Madero and just a few blocks
from the Government House (Casa
Rosada). The project should take the
form of an identifiable vertical element
which seeks to establish itself as a
landmark, imposing its presence within
the context of the horizontal horizon
of the reserve and observable to those
who use the river, in the same way that
the high residential tower blocks feature
on the city’s edge but, as a consequence
of the project’s function, in a natural and
organic manner.

With at least 100 meters high, it
should be versatile enough to house
a number of distinct functions
related to education and recreation,
as well as functioning as a home for
the animals and the administrative
services associated with the running
of a zoo. Keeping this task in mind,
Visiondivision created a thunderous
waterfall that makes an addition to
this landscape, enhancing this artificial
nature into a more paradisesque one.
In a way this is the ultimate landmark;
a waterfall never gets out of fashion, is
always changing appearance and can
be understand by any culture.

HOW IT WORKS

The building takes water from theriver,
cleans it and pumps it up through
a system of huge steel pipes, which
also acts as a casing frame system.
Loads are transmitted in each floor to
the external skin and peripherically
led to the ground. In the middle lies
a stabilizing concrete core which
includes elevators and vertical
movement. This water is constantly
overflowing the pool on the roof which
creates a waterfall on the entire facade
that conceals the pipe structure from
the outside and that turns into energy
atbasement level through the turbines
and the main generator. The structure
is completely self-sufficient and can
provide for water and energy for other
future structures in the reserve or
existing ones in Puerto Madero. It also
becomes a unique and striking symbol
for the Costanera Sur and the river as
well as a home for the animals that lives
in the zoo.

LAYOUT

In the middle lies a core of circulation
with elevators and stairs, which go
vertically through the whole building
stabilizing the construction. Various

floor levels with different functions are
outcropped from this package with
views of the powerful water curtain.
Various cantilevered footbridges
breach the waterfall where one can
enjoy the views of the Costanera Sur,
the city and the river. Homes for birds
and climbing small animal species are
also attached to this central concrete
core.

The entrance level is dramatic and
impressively beautiful as one enters
through the thunderous water curtain,
over the moat of crocodiles and to a
lush patch of jungle with monkeys and
tropical birds. A variety of colorful trees
adds on to this paradise expression
and the surrealistic encasement of
the waterfall. Some of the animals,
foremost the smaller monkeys and the
birds, can roam free in the building,
which creates a wild environment
for the visitors as well as a more
natural behavior for the animals. The
mere wonder of the place calls for a
respectful approach to the animals,
one feels that he or she is a visitor on
the animals own premises.

Next is the office section with
veterinary and food storage facilities.
The waterfall makes air-condition
redundant and offers a serene working
atmosphere for the zoo keepers. A
lower observation deck is located on
top of the offices from where one also
can ascend to the larger animal flats on
the upper levels.

The floors for the animals are divided
into flats for each species, with a balcony
that pierces the waterfall and adds a
feature that no other zoo has; a private
space completely separate from the
humans, also with a view of the nature
surrounding it. Captivity is not a natural
state for any animal but with this design
the animals will have a private zone
which is very important. To reduce stress
of the animals the glass panes are made
with “one-way visibility”.

Each flat has a typology of plants and
vegetation that is suitable for that
animal. The humidity and heat can also
be adjusted for the specific species.
Whilst some animals like to bath
and play in water, such as tigers and
monkeys, others prefer to not wet their
fur, like chinchillas and hyenas. The flats
are coordinated to the preferences of
the animals in this way. Small pipes
take in water from the waterfall into the
animal flats so the animals always have
fresh water to drink and bath in. The
same goes for the office workers. The
pipe system also becomes a nice visual
mechanism; a transparent ecological
system of things.

The cafeteria with a souvenir shop
where souvenirs of the Eden Falls will
be offered for sale to a general public
and a second observation deck is
located a level higher, followed by the
auditorium level where the halls are
open to the back to see the waterfall.
On top lies a 32x32m pool with fresh
water dolphins and with grand views
of the surroundings. The result is the
most impressive pool on earth.

« Spaces for the smaller animals: 10
areas of 30 m? each. Species:

+ Meerkat

» Armadillo

+ Vizcacha

« Spaces for medium-sized animals:
5 areas of 50 m? each. Species:

+ Koala

« Hyena

- Orangutan

+ Leopard

«» South American tapir

« Spaces for large animals: 5 areas of
120 m? each. Species:

+ Bengal tiger

« Anteater

+ Panda

- Lion

« Crocodile

« Birds (Aviary): The foyer acts like
an aviary space with over 44000
m? (foyer area 1024 m? x 43 m in
height).

« Eagle

« Owl

+ Woodpecker

» Macaw

«» Cockatoo

« Other small birds such as thrushes,
cardinals, hummingbirds, etc.

SERVICES:

» Cafeteria: A 150 m2 space where
15 tables for 4 persons each will be
located, as well as a small area for
a concessionary stand offering snack
foods.

Souvenir shop: 50 m?

ENTRANCE AND ADMINISTRATION:
Entrance hall: 1024 m?

Bathroom facilities for the public:
20m?

Administration: 100 m?

Services for the staff: 200 m?

OBSERVATION:

Observation decks (Long distance):
100 m?

Observation decks (Internal): 60 m?
Observation deck (360 degrees): A
space of 100 meters

CULTURE AND EDUCATION:
M.U.S.: 200 m?
Auditorium: 200 m?

HABITAT
A Brand New
Urbanistic Insight

(p- 42)
INFORMATION PROVIDED BY SOM

Sustainability is appar-
ently a cornerstone of 21st
Century'’s approach toward
designing and building of
contemporary cities and
structures. Architects here
are the protagonists. Their
new design ideas, ways and
methods employing envi-
ronment-friendly construc-
tion and finishing materials
and power supply systems
are helping to make the
human habitat more com-
fortable and safe.

Designing contemporary city quarter
it is necessary to consider numerous
interface factors in the “nature - man
- city” system. In terms of comfortable
habitat an architect should foresee the
full set of points and issues - from local
climatic features to technologies and
materials available to make a dream
come true. Appropriate distribution of
transport flows is the great problem of
contemporary urban planning.

The Chicago and China offices of
Skidmore, Owings & Merrill (SOM)
designed an urban model showcasing
integrated solutions for energy, water
conservation and transit systems in
Beijing’s Dawangjing District. The SOM
Plan introduces a sustainable “engine”
in the form of a Central Park that would
passively heat and cool the district. The
plan won an international competition
to guide Wangjing's redevelopment.
The Beijing Chaoyang District
Planning Bureau is the client. Philip
Enquist, FAIA, Partner-in-Charge of
Urban Design and Planning and Peter
Ruggiero, AlA, Design Partner, led the
SOM team. The team collaboration
was led by Beijing R&F Properties
Development Co. Ltd., E-House (China)
Holdings Limited and MVA Transport
Consultants.

Philip Enquist, FAIA, SOM Partner
in Charge of Urban Design and
Planning commented, “Our client is
very interested in a strong cultural
and commercial gateway to the City,
which our plan clearly demonstrates.
Strategically positioned just over 11
kilometers from the Beijing Capital
International Airport, the proposed
district of public parks, cultural venues,
and landmark high-rises would be a
new global gateway for the City”. In
response to the pressing demand to
reduce carbon emissions and protect
natural resources, SOM’s plan calls
for a new Central Park as a resource
for geo-thermal exchange. The plan
proposes to passively heat and cool
many district buildings, reducing the
need for water-consuming cooling
towers. The park would anchor the
surrounding high-density, mixed-
use development, including a cluster
of landmark office and residential
towers.

Peter Ruggiero, AIA, SOM Design
Partner added, “We saw this project
as a demonstration. It offered us
the opportunity to present new ways
of thinking about reduced carbon
footprints in cities. Our solution is an
integrated comprehensive approach
to urban design, architecture and the
environment.”

The plan sets a goal for 80 percent
of resident and worker journeys to
be made by public transit, bicycle, or
walking. Transit stations are proposed
on the M15 subway line to enable
quick and convenient access to the
airport, while a comprehensive
network of bicycle lanes would reduce
automobile traffic and congestion.
Additionally, a streetcar network is
proposed to eventually link all districts
together.

Designed to support up to 1,500,000
square meters of potential future

development, SOM’s Dawangjing
District master plan would be built in
phases and provide a vibrant, mixed-
use hub for the Wangjing District
that is currently composed of high-
density residential projects with little
commercial support.

SOM

Skidmore, Owings & Merrill LLP (SOM)
is one of the leading architecture,
urban planning, interior design,
and engineering firms in the world,
with a 75-year reputation for
design excellence and a portfolio
that includes some of the most
important architectural and planning
accomplishments of the 20th and
21st centuries. Since its inception,
SOM has been a leader in the research
and development of specialized
technologies, new processes and
innovative ideas, many of which have
had a palpable and lasting impact on
the design profession and the physical
environment. The firm’s longstanding
leadership in design and building
technology has been honoured with
more than 1,300 awards for quality,
innovation, and management. The
American Institute of Architects
has recognized SOM twice with its
highest honor, the Architecture Firm
Award—in 1962 and again in 1996.
The firm maintains offices in Chicago,
New York, San Francisco, Washington,
D.C., London, Hong Kong, Shanghai,
Brussels and Dubai.

UTILITIES
Okhta’s Climatic

Hi-tech

(p. 54)

TEXT BY EUGENY BOLOTOV, GM
OF VAK ENGINEERING, PAVEL
BOLOTOV, PRINCIPAL ENGINEER
OF VAK ENGINEERING, MGSU
POSTGRADUATE

Conclusion. See beginning in the
Issue 1 p. 124-126

MOST OF THE TOWER’S AREA ARE
OFFICES

Taking into account the five-point
star floor layout five (separate for
each “point”) central conditioning
installations serving wunder- and
overlying levels placed at mechanical
floors were set for each fire tier (zone).
Such a scheme makes unnecessary
horizontal interconnection of air ducts
both on mechanical and operated
floors, allows lower section of vertical
shafts, compact equipment, simplifies
precommissioning, decreases
the influence of variable natural
gravitational pressure, which changes
internal aerodynamics of a building.
Provided active cooling beams with
adjustable coolant consumption serve
as zone terminal units, which perform
cooling both with regular and reduced
supply air volume, when there are
fewer people inside, and consequently
less cooling is needed. According
to optimum parameters of internal
microclimate (including air quality),
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the design supply airflow rate is set as
threefold air exchange, whilst cooling
loads are taken according to balance.
Joint operation of cooling beams with
variable airflow rate and perimeter
cooling and heating systems ensures
not only the optimum parameters of
internal climate, but also the highest
indices of the energy-effectiveness,
which are specific for the systems with
variable flow rate.

The basic conditioning diagram of
standard office floor is rendered at
Fig. 5.

Humidity management of supply
air in winter is provided by surface
humidifiers, whilst in summer air is
deeply cooled with further reheating
to desired temperature by calorifers.
Warm water is supplied only from the
core circuit of refrigerators, ensuring
maximum saving rate, thus there’s no
need for hot water supply in summer.
To decrease total refrigeratory input
to the cooling system feature exhaust
air vaporizers and refrigerating
capacitors integrated with central
conditioners.

During the cold season the supply air
is initially purified by double-stage
filterand heated by high-performance
regenerative heat utilizer and then in
the air stoves of 1st preheating with
further humidification by energy-
conservingMunterssurface humidifier
and heating in 2nd preheating air
stoves up to inflow temperature to be
supplied through vertical shafts into
the cooling beams.

The central conditioner feature high-
performance rotor regenerative heat
utilizer. To avoid frosting the rotor’s
speed is variable. Surface humidifier
with mist extraction unit is equipped
with a pump regulating return water
consumption from containment vessel,
which reduces evaporating in the
course of humidification to prevent
salt settling on the cellular surface of
humidifier’s nozzle.

In summer, the supply air is being
deeply chilled with dehumidification,
assigned humidity of interior air is
initially reached in vaporizer of built-
in refrigerator (first stage), then in
water air cooler. And finally air is being
reheated in air stove up to the inflow
temperature of inflow on the ray of
process ().

To avoid the effect of variable
fluctuations of external pressure
induced by mainstream on windward
and leeward elevations of the building,
taking into accountits height, airintake
and extraction arranged involving
adjacent facades of technical floor with
orientation of serviced areas the same
way. Air intake and exhaust apertures
are located over 10 m apart.

Electric drives of fans are equipped
with frequency converters. Both
supply and exhaust air ducts are
equipped with Halton and Flekt
measuring diaphragms monitoring
consumption at separate sections of
conditioning system to maintain the
optimal regimes.

The centrepiece of integrated
technological system of high-rise
building in the literal and figurative

sense is the core of a tower: here are
located basic vertical elevator and
ventilation shafts, staircases, halls
and lobbies. This is the route of basic
ascending airflow, depending, first
of all, on the height of a building
and density differential of external
and internal air (so-called “chimney
effect”).

The core links underground and
stylobate conditionally “polluted”
floors, for example parking area,
public catering and retail zone, located
via atria and lobbies with “clean” floors
with offices and conference facilities.
The premises of Okhta Center ‘s core
preceding offices consist of foyers
and lounges fed with air-in. Here are
provided the systems of background
(within 5-6°C) cooling of supply air.
Besidesstaircaseandelevatorplatforms
the core also house mechanical and
utility accommodations and bathroom
units.

The volume of air extracted from atriais
determined by total balance on a floor
taking into account compensation of
exhaust flow from bathroom units.
Compensated air volume increases
due to air transfer from offices through
corridor. This scheme eliminates
intrusion of polluted internal air from
the core into the offices in the course
of exfiltration at upper levels of the
tower.

Ventilation of mechanical and utility
premises accomodations is forced, air
exchange is determined according to
normalized multiplicity. Each fire tier
feature a system of its own.

Zone refrigeratory centers. Cooling
system of the tower

The users of cold of the tall part of the
complex are the central conditioners,
which  operate office floors,
conference halls and restaurants,
supply installations feeding cooled air
into atriums, and also cooling beams,
fancoils serving IT premises at each
floor, receptions areas and outdoor
perimeter convectors of heating/
cooling systems.

Decentralized cooling scheme
featuring water-cooled refrigerators
was selected on the basis of the
feasibility study considering various
versions. Zone refrigerators (10 in
total) areinstalled at mechanical floors
due to need of utilization of low-
potential heat from the refrigerators
and other installations to improve
energy-effectiveness of the scheme,
and also due to outstanding height
of the tower and remote location of
users. All this urges lowering of initial
temperature of coolant and additional
heat exchangers and higher pump
capacity. Results of the feasibility
study emphasized the importance of
a maximum design power capacity,
and correspondingly, decreasing of
operational expenditures in overall
transaction table.

The block diagram of cascade cooling
of the tower by primary cooling circuit
of refrigerators is represented at Fig. 6.
The basic diagram of zone refrigeratory
center is rendered at Fig. 7.

The additional factors of selection of
zone refrigeratory centers are:
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- external condenser units and cooling
towers do not match with elegant
architectural forms of the tower and
adjacent stylobate buildings;

+ 100% glazing of the facades of all
buildings of the complex restricts
employing of cooling towers because
of probable moisrure issues.

Location of the structure at the mouth
of Okhta helps to design and estimate
feasibility ofapplication of refrigerators
with water-cooled condensers using
Neva’s cooling potential. In line
with that all possible valid technical
solutions reducing refrigeratory load
of the cooling system minimizing the
environmental impact. Such solutions
allows to utilize all heat produced by
refrigerators during winter and spring/
autumn seasons without polluting
discharges.

To solve this problem the potential
of extracted air to cool-up the
capacitors of built-in  central
conditioning refrigerators, which
compose 30-60% of total power
input of the tower’s cooling system.
30% range presumes that basic
cold-consuming devices are the
deep chilling central conditioners
and their portion increases with
lowering temperature of outer air
with retention of ventilation rate, and
respectively, extracted air volume.
Considerable enhancing of energy-
effectiveness is obtained by
utilization of low-potential heat
produced by refrigerators in the
reheating heat exchangers of central
conditioners, and also for buffer
zone heating.

Optimal temperature of cooling water
is determined by a set of opposite
factors, and its instantaneous value is
determined by optimizing algorithm.
Lower temperature of cooling
water leads to higher performance
of refrigerator, but it requires more
extensive heat exchangers integrated
into conditioners and heaters.
However, effective utilization of heat
produced by refrigerators may be
reached if they are positioned directly
at users’ quarters, desirably over the
area of the same mechanical floors.
Both decentralized and centralized
water-cooled refrigerators arranged
in the cascade scheme of core circuit.
The latter consists of five cascades
with intermediate heat exchangers
wasting 1,5-2°C of cold water at each
cascade. The centralized scheme
requires operation of refrigerators in
low efficiency mode, in temperature
range not higher than 4-5°Cto ensure
humidity control and condensation
of excess moisture on the air coolers
of central conditioners. The tower
of the Okhta Center would require
2-3 mW of additional power input.
Additional savings on costs of
decentralized equipment is achieved
by increased temperature drop in
feeding and return lines (in contrast
to 5° for the integrated refrigeratory
center). It allows to reduce the area
of heat exchangers and pumping
capacity with proportionally less
consumption of cooling water.

Zone refrigeratory centers are based of

three (two) space-saving standardized
refrigerators for internal installation
with water-cooled capacitor. The
number of refrigerators is calculated
the way allowing to retain 2/3 of
total refrigerating capacity in case
of malfunction of one refrigerator.
Overall sizes and weight (up to 2 000
kg) of machines allow ready-fitted
lifting onto mechanical floor by regular
freight elevator.

The cooling system serves diverse users,
in terms of temperature parameters
and operating conditions. The system
presumes variable consumption of
coolant with its constant flow rate
through refrigerators (Fig. 8). The layout
of refrigeratory center driven by the
control program within local controllers
of automation system of refrigerators,
pumps, regulated and cutoff valves,
optimizes equipment’s operation with
high efficiency at different cooling
loads for a number of specialized
accommodations (servercompartments,
technological cooling etc). This
scheme makes it possible to provide
1.0 comfort ratio at most of serviced
accommodations by redistribution
of cooling output, even if outer air
parameters exceed design values.
Refrigerating units are coupled
according to “master-slave” principle
ensuring adjustable refrigerating
capacity depending on the end-users’
needs. This is a closed system using
water of 7-120°C as a coolant. To
prevent moisture the cooling beams of
conditioning systems serving offices,
convectors of office and buffer zones
are fed with water of 14-19°C.

CONCLUSIONS

Thus, inthe design of the engineering
systems of the Okhta tower feature
centralized scheme of ventilation
and air conditioning in combination
with decentralized cooling scheme.
Each has highs and lows of its own,
whilst selection of these particular
systems is justified by detailed
considering of peculiarities or
the structure based on feasibility
comparison of versions. For example,
the recent design of the engineering
systems for multifunctional tall
complex called City Palace (Sections
2, 3 at the Moscow City) was based
on the combination of story-by-
story systems of ventilation and air
conditioning (decentralized scheme)
and central refrigeratory center of
14 mW input. The project is also
designed by RMJM Scotland Ltd.
(Great Britain, architectural solutions
and structural design) together with
domestic VAK Engineering (Moscow).
Description and feasibility study is
published in the AVOK Magazine
(2008, Issue 8).

The buildings with 100%facade glazing
even those, which are clad with tinted
glass are subject to severe thermal
loads induced by direct and dissipated
solar radiation. However, intermediate
buffer zones and the additional
protection formed by internal glazing
ensure accumulation and utilization
of heat from the buffer zones in
winter or its extraction by means of

aeration without applying additional
refrigeratory capacities. Initial concept
assumed wider employing of aeration
for natural ventilation of office
accommodations. However, more
careful examination of air balance
of a high-rise building taking into
account the requirement on increased
normative airtightness for all cladding
elements, including internal glazing,
does not allow wider application of
aeration for high-rise complexes.
Considerable power savings on the
refrigerating compressors is achieved
by zone scheme of cooling by
refrigerating centers.

Heat produced by refrigerators is
utilized by central conditioners and
heating convectors. In the system
of facade heating/cooling the heatis
being utilized from the sunny side
(cooling) on the shaded facade
(heating) taking into account the
division of entire facade perimeter into
10 (5x2) independent zones.

The systems of supply and exhaust
ventilation for halls and offices have
variable airflow depending on present
occupation (visitors and personnel)
observing minimum sanitary standard
per person.

All supply installations are provided
with servosystems. Precise
maintenance of required temperature
and humidity of internal air offer
savings of heat and cold.

Heaters are equipped with individual
thermoregulators maintaining
desirable interior temperature
to decrease heat waste due to
overheating of accommodations. Less
temperature and humidity in standby
mode is also provided. Equipment’s
output is redundant enough to restore
the rated duty promptly.
Optimization of temperature and
humidity regime in the buffer zone
taking into account of infiltration
or ex-filtration allows to reduce the
actual temperature of internal air
and, respectively, heat consumption
for heating of buffer zone to avoid
condensation and frosting.

To prevent intrusion of cold air through
entrance doors into the building the
air heat shields and variable positive
adjustable unbalance for the halls are
provided.

Recirculation of air for conference
halls and restaurants is employed
in combination with utilization of
heat and cold in the air conditioning
systems and ventilation, including
office premises.

Thelayout of zone refrigeratory centers
allows to utilize completely the heat
produced by refrigerators in autumn/
winter/spring periods ensuring:

» reliable and stable maintenance of
the parameters;

« flexible regulation and control;

- additional redundancy of equipment,
if needed;

- efficiency with varying user load;

« diverse operating user modes;

- utilization of excess heat of core
circuit in the heat exchangers of
second preheating of office part and
heating convectors in offices and
buffer zones.

The basic diagram of refrigeratory
center considers the possibility
variable water consumption in the
cooling system by enabling/disabling
refrigerator+pump unit. The bypass
between feeding and opposite
combs ensures constant consumption
through each refrigerator and
respectively - the hydraulic stability
of its operation.

The automation and dispatcher
system in combination with the
optimizing algorithms excludes idle
work of refrigerators and pumps
with insufficient load. Therefore
maximum design noise levels of noise
are achieved at peak loads, which is
observed only at highest temperatures
of outer air during 2-3 weeks a year in
the daytime.

The solutions applied in the systems of
heating and ventilation of the high-rise
building at present are being tested
in the special test pavilion directly
on-site.

In the office part of the pavilion
the distribution of additional air is
performed by the Halton cooling
beamsandadditionally by the ejecting
ventilation through floor lattices.
Several alternatives are provided to
guarantee the parameters of internal
air in buffer zone. Creation of excess
pressure within air/heat design of the
tall building prevents condensation
of moisture on the internal surface
of cladding constructions in case
of ex-filtration of internal air or
infiltration of external. The assessment
criterion of the energy-effectiveness
of diverse variants is actual power
consumption of electrical floor-
standing convectors Mohlenhoff
(analog of water convectors), infrared
Frico heaters, Frivent air heating
equipment.

All fundamental solutions on the utility
layout of the high-rise multifunctional
complex are accepted not only to ensure
reliability of optimum parameters of
internal microclimate, but also to
considerably decrease thermal and
electrical energy consumption.

In the project the combination of
aeration with mechanical systems
to extract excess heat from the
accommodations with extensive
glazed surface. The energy-effective
engineering systems are balanced
and harmonized in the combination
with buffer zones (double-layer
facade, roofed courtyard, atriums,
the premises of the tower and its
stylobate mostly clad by transparent
glazing). On one hand minimum
thermal energy consumption prevents
condensation and frosting of facade
constructions, on the other hand it
promotes utilization of solar radiation
heat, which isaugmented by utilization
of low-potential heat of ventilation
emissions and excess heat employing
renewed natural energy resources
(Neva water).

Reaching the highest indices on
the energy-effectiveness is in many
respects the symbolic purpose of
the customer, which is the first-rate
domestic energy company - to save
energy in the home of its own.

VIEWPOINT
Tradition and
Up-to-dateness:
What'’s in
Between?

Continuing the discussion on the topi-
cal problem of balanced presence of
cutting-edge high-rises in the cities of
richest historical heritage, one should
turn to those few but convincing pat-
terns of the recent years. Certainly, the
historical environment must be well
diverse, that's why setting the new
skyscrapers in New York and in Malmo
are purely different things. And where-
as the Hearst headquarters by Norman
Foster in New York adds another spec-
tacular facet or, to be more precise,
multiple diagonal facets to the usual
appearance of the NYC, the tower for
Malmo by Santiago Calatrava creates a
new focus of visual and three-dimen-
sional connections of the Swedish city
downtown. Apparently, in both cases
we observe the most artistic comple-
ment improving the established urban
habitat. Those notorious custodians of
historical city panoramas are always
eager to rebuff that the New York City
and its skyscrapers is a particular case,
and a slight modification of its silhou-
ette can hardly influence its general
image. Whereas in Malmg, for exam-
ple, the surrounding of the Turning
Torso is not much valuable, let alone
its historical significance, so the inter-
ference here is also fairly trifling.
However, what can a skyscraper really
add to the urban spirit, besides the
presence of brand new elevation rear-
ranging the city skyline? What is the
meaning of that much talked-about
“historical correctness” in this specific
case? It seems rather difficult to give an
unambiguous answer, but it is possible,
after all. Taking this challenge condi-
tioned by numerous limitations, in
terms of preciousness of cultural envi-
ronment, it appears to be even more
exciting. One should better appraise
the feasibility of any new project, its
artistic, economic, technological, sus-
tainable features giving up exaggerat-
ing the horrors of would-be vertical
landmark embedded into the historical
neighbourhood. The competent and
balanced analysis proves that actually
up-to-date city may scarcely be imag-
ined without the tall component.

The principals of leading international
architectural practices are sharing
their insight into the issues emerg-
ing together with the “tall presence”
within existing historical architectural
environment.

The Urban Context
o L]

Within

A contemporary intervention into an
historic environment requires sensitiv-
ity and the creation of a tower adja-
cent to historic buildings carries great
responsibility. Our approach is often
to integrate the existing buildings on
the site into the overall masterplan. We
achieved this, for example, in Sydney

with the Lumiere residential tower,
neighboured by a historic town hall
building and a cathedral. Two towers
float above a five-storey sandstone
podium that contains shops and offic-
es, establishing a successful relation-
ship to the city. The building becomes
increasingly transparent as it rises into
the sky to minimize the impact of its
height in relation to the context.
Since the design of the Hong Kong
and Shanghai Banking Corporation
building, we have tried to redefine
the nature of the office tower and to
explore how it can respond to the
context and spirit of the city in which it
stands. Alongside strategies for creat-
ing flexible, column-free office space,
we have sought to establish public
space at the base of the building - both
inside and out. The way in which a
tall building “touches the ground” is
essential to its integration into the city
fabric and presents opportunities to
extend the public realm with shops,
civic spaces and cafes. In this way, the
tall building can literally give space
back to the city.
There is a crucial relationship in urban
terms between energy consumption
and density. The lowest density cities,
those that sprawl, are huge per capita
energy consumers and as a result, this
urban model will probably fall out of
favour in the next decade. At the other
end of the scale, very high density cit-
ies have low levels of energy consump-
tion. In view of the ever critical need
to make our cities more sustainable,
coupled with increasing urbanization,
I believe we will continue to see the tall
tower evolve as a building type.
Hearst Tower in Manhattan is a unique
example. The contemporary tower
that floats above the original art deco
podium is the realization of William
Randolph Hearst's dream of a tower
rising out of the base, originally envi-
sioned in 19209. Its present incarnation,
therefore, was partly pre-ordained
at the time of its conception. In this
sense, it fits into both the physical as
well as the symbolic historical urban
context.

David Nelson, Foster+Partners

Head of Design

Environmental
polymorphism

Tall buildings have commanded a
presence in the realm of architecture
for thousands of years. Built initially
as statements of spiritual grandeur
or means for proactive defense, early
highrises in urban environments
evolved into revenue-generating
status symbols as early as 1200 AD.
Addressing the influence of such con-
structions on surrounding historical
environments has been an ongoing
debate since ancient imperial times,
where the impact of this unprecedent-
ed vertical anomaly on the nostalgic
sense of “community” resulted in vari-
ous attempts by emperors to impose
height limitations.

Central to this debate tends to be
the obvious outward differences
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between skyscrapers and centuries-
old vernaculars. From the outset, the
emerging community of the future
and the nostalgic society of the past
appear to exist at opposing ends of
the spectrum. The perceived conflicts
of vertical versus horizontal, colossal
versus intimate, and isolated versus
communal all contribute to visceral
reactions regarding the coexistence of
the skyscraper and the historic neigh-
borhood.

Often overlooked in this argument,
however, are the tangible benefits of
urban rejuvenation skyscrapers intro-
duce throughout the world. Greater
diversities in programmatic use and
enhanced spatial environments are
leading to increased stability in the
market. Simply put, modern business-
es are able to find optimal alternatives
that suit their needs, with the benefit
of doing so in an established commu-
nity. The simultaneous synergy of past
successes and future opportunities
results in sustained financial stimu-
lus for the developer and contextual
sensitivity for society. The outcome is
an effective economic resource with
a true sense of place, an entity that
embodies the very aspirations sought
by communities centuries ago.

The amenities of historic contexts tend
to be composed of smaller destina-
tions dispersed throughout various
city blocks, each property having its
own unique collection of small-scale
businesses that contribute to rich and
culturally diverse neighborhoods.
Highrises, while branding a locale from
a distance, often absorb these small-
scale amenities into one setting and
thus one destination, disrupting urban
continuity. Such interruptions can be
addressed by:

Defining Place

In the past, the design of skyscrapers
focused primarily on the expression of
the exterior, with little understanding
of the interactions of tenants inside
the building. The lack of connectivity
linking such tenants and the surround-
ing neighborhood can promote a per-
ceptible barrier between the interior
and exterior. Orientation from inside
the building becomes confusing, and
tenants are less likely to leave their
shelled environment to explore the
local atmosphere in the streets below
them. Strategic placement of com-
munity and business amenities along
the skyscraper perimeter can result
in vibrant horizontal and vertical net-
works.

Instilling Balance

Intense research on the demograph-
ics (statistical data of a population)
and the psychographics (lifestyles and
opinions of that population) of an area
enables designers to understand the
market conditions in which a skyscrap-
er might exist. This comprehensive
study informs decisions on the size
and type of amenity to introduce into
the market such that economic bal-
ance is achieved both within the enve-
lope and throughout the community.

Understanding Infrastructure

A skyscraper essentially compresses
numerous city blocks into a single

footprint, exponentially increasing the
population and use within an indi-
vidual site. However, the capacities
of roads, services, and utilities that
serve such a property rarely undergo
a proportional increase, especially in
a revered historic setting. The ability
to provide clarity of organization for
arrival and departure of pedestrians
and vehicles, tenants and visitors is
paramount to successful community
integration, as are the potential oppor-
tunities for ecologically sensitive site-
dedicated power generation.
Examples of justifiable increases in
building height are noted as early as
the 17th-century, when in Edinburgh
a restricted amount of available land
area led to taller building heights.
Some 400 years later, the Council on
Tall Buildings and Urban Habitat has
recently stated that 2008 marked a
significant watershed in global urban-
ization as the United Nations reported
half of all humanity now lives in urban
areas, a figure set to rise to 70% by
2050. Just as in Edinburgh, this swell in
urban living will have a direct influence
on population densities, infrastructure
capacities, and business interactions,
all of which will correlate to an increase
in the number and height of skyscrap-
ers constructed.

As a result of this growth, Europe is fac-
ing a conundrum of sorts. Known for
its beautifully crafted city centers and
romantically choreographed archi-
tecture, the classically scaled urban
model constructed hundreds of years
ago to serve business and commu-
nity needs now must reinvent itself
to accommodate those same needs
in the present day. The approach:
either build within the historic city
core or construct entirely new com-
mercial centers, such as seen at Canary
Wharf, La Defense, or Moscow City.
The former positions a new entity
into an established framework, while
the latter relies on the creation of a
critical mass that may take years, if not
decades, to perfect. In both scenarios,
due to sheer scale, the design of the
skyscraper must encompass a long-
term investment strategy that enables
it to compete in the market not only
decades from now, but perhaps even
centuries into the future. Highrises
must ensure sustainable human habi-
tats are created, meaning they must
be flexible enough to be either reno-
vated or disassembled. If neither is
considered and a community fails, the
city core will become a mobile entity,
simply favoring the latest successful
development and thus eliminating the
existence of the lasting urban center.
Although acclaimed for its impact on
a city skyline, the true success of a sky-
scraper can be determined just meters
from its envelope, where the build-
ing intersects with the population it
serves. Promoting publicly accessible
programs in the lower levels is instru-
mental in reducing the perceived
height of the highrise. Adjusting the
planning to control shadows and
maintain views of important historical
artifacts preserves a sense of familiar-
ity and orientation for the pedestrian.
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Using relevant material in conjunction
with facade texture and depth allevi-
ates the intimidating wall-like nature of
an inherently vertical building. These
more human-centered approaches
have grown from an understanding of
the failures associated with focusing
solely on the form of a solitary object.
Of the numerous historic cities that
have introduced the skyscraper,
London has arguably been the most
successful in capturing these human-
centered ideals, capitalizing on the
value of the dual existence of the
progressive skyscraper and the estab-
lished context. This cultural capital
has experimented with the creation of
both new city centers and contextually
integrated towers, and has been doing
so for decades. London exemplifies
the need to shift our focus to the sus-
tainability of communities, economies,
and environments, all while draw-
ing on societal diversities to further
complement a successful neighbor-
hood. Subscribing to this framework
can promote a balanced interweaving
that preserves the past, acknowledges
the present, and embraces the future,
enabling the contemporary skyscraper
to establish the paradigm for success-
fully addressing change throughout

time.
Ryan J. Mullenix, AlA Principal,
NBBJ

Modern Towers in
an Historic Context

MONADNOCK BUILDING, CHICAGO,
ILLINOIS

Every city and every site has its own
story. It is important for the design
process to look back at the origins
of tall buildings to look forward to
the potential the future holds. The
Monadnock Building in Chicago
pushed all boundaries when it opened
in 1893. A fire that wiped out the city
of Chicago in 1871 set the stage for the
birth of the skyscraper, as Chicago had
the unique advantage in the indus-
trial age of starting from scratch where
other cities were designing in the con-
text of hundreds of years of architec-
tural development.

Filling up an entire city block, the
Monadnock building, designed by
Daniel Burnham, stretched structural
technology of the day skyward to its
limits. The last building of its era to use
load bearing construction, the walls at
the base are six feet thick. Retail stores
activate both the street and interior
arcade that runs the length of the build-
ing mid-block. Walking on the street,
the pedestrian feels the weight of the
building. Above the base, the brick
exterior surface is smooth and taught
as it stretches sixteen stories to the
ornament-less cornice of the building.
In contrast to the exterior, the interior
is filled with light as the courtyards illu-
minate light weight steel frame stair
towers, symbolic of the coming change
in structural technology and the explo-
sion of vertical growth that occurred
the following century.

When built, the Monadnock project
was radical in its use of technology. As
a precedent to the even larger scale
and light filled buildings of Chicago’s
Sears Tower and John Hancock build-
ing, among the tallest buildings in the
world, it remains relevant in Chicago’s
urban fabric, and brings to the City
of Chicago and the individual on the
street awe and inspiration.

MARKET VAN NESS, SAN
FRANCISCO, CA

San Francisco is an historic city and very
much a modern city. The overall effect
is a white city spread over the hills.
Similar to Chicago, integral to the urban
development of San Francisco was the
response to a disaster, as much of San
Francisco was destroyed by the earth-
quake of 1906. Ensuing commercial
and residential development stretched
out toward San Francisco Bay, develop-
ing outward on a lower urban scale,
with the exception of taller buildings
in the downtown commercial center.
There is currently a plan to transform
the skyline, amassing its profile view
with taller buildings as part of its vision.
Zoning law has recently changed to
accommodate the idea of encouraging
and controlling vertical growth within
an historic context.

Richard Meier & Partner’s design of a
thirty-four story residential tower at
the corner of Market Street and Van
Ness integrates into the active com-
mercial and cultural vitality of one of
San Francisco’s busiest streets. Along
Market Street there is an underground
subway, an above ground light rail sys-
tem, and bus routes that connect to any
part of the city, airport, and surround-
ing areas. As part of the newly adopted
Market & Octavia Area Plan, tall build-
ings are supported as part of an overall
master plan to integrate vertical density
into historic context. In this context the
design must be timeless and classic,
not unique to a period or style. Because
of seismic realities, San Francisco has
some of the world’s strictest building
codes which have a significant imprint
on architectural form. The city approv-
al process requires shadow, wind, and
even archaeological studies, conduct-
ed to make sure an important historic
shipwreck is not buried beneath.
Responsible zoning is critical for the suc-
cess of tall building development within
a city core. San Francisco is an excel-
lent example where city officials have
embraced the planning process and
have employed experts in the field of
architectural planning, urban land use,
and economic development to create
a plan that supports economic growth
while respecting urban context.

The buildingislocated across the street
from the San Francisco Conservatory
of Music, a 6-story historic struc-
ture. Integrated into the design of
the project is a pedestrian alley that
connects Market Street to Oak Street
and the San Francisco Conservatory of
Music. The alley separates the tower
from a lower building that is respect-
ful of both the podium requirements
defined by zoning as well as the adja-
cent urban context.

The project site is comprised of four
combined lots from 1510 to 1540
Market Street. It is separated from the
Van Ness Street intersection by a single
lot on the east side. The site is bounded
by Market Street to the south and Oak
Street to the north. A distinct charac-
teristic of the site is its wedge shape
resultant from its location at the nexus
of two city grids, resulting in flatiron
typology that is a natural resolution of
the intersection of the two city grids,
and reoccurs along Market Street.

The proposed building design is
developed with the intent to create
a landmark, one that signifies the
importance of the Market and Van
Ness intersection; to mitigate the rela-
tionship between the scale and the
surrounding streetscape and the bulk
of a taller building as prescribed in the
Market & Octavia Plan, and to work
towards redefining the urban experi-
ence and the pedestrian sense of place
at this critical site.

The Market Van Ness Tower is a com-
pass that acts as a beacon to San
Francisco Bay and a gateway or cross-
roads to the cultural and civic heart of
the city to the north.

EAST RIVER MASTER PLAN, NEW
YORK CITY

Richard Meier & Partner’s design of an
8 acre site in New York City on the East
River, just south of the United Nations
headquarters, involved striking a
balance between the economic and
civic goals for the project. Working in
conjunction with Skidmore, Owings,
& Merrill on the Master Plan, design
work was distributed between Richard
Meier & Partners, to design the resi-
dential towers, and SOM, to design
the office tower. In a city layered
with buildings of diverse historic and
cultural significance, the involvement
of local community boards was inte-
gral throughout the design and review
process. The community’s priority was
open park space, accessibility to the
waterfront, continuity of the urban
grid, and visibility through the site
within a dense residential area.
Because of the topography of the site,
the entire project is entered at street
level along First Avenue in Manhattan.
A design solution was created where
a central plaza was demarcated by
slender residential towers located to
the south and an office building to
the north. In creating a sense of space
and human scale in context of the tall
towers, 75% of the project footprint is
allocated to open space for a magnifi-
cent public park with planting, seating
areas, and skating rink. The site slopes
towards the river so the promenade
is elevated above the East River Drive
overlooking the water. The ground
floor of the towers is activated with
retail and neighborhood amenities.
As an important neighbor, the height
and mass of the United Nations
became an essential part of the design
process, balancing open space and
floor ratio to accommodate both the
request for open space by the com-
munity and economic demands of the
owner, not a simple task.

LILLIUM TOWER, WARSAW, POLAND
Urban fabric in Warsaw, Poland is a
fascinating study. Most of the his-
toric fabric of the city was destroyed
in World War Il and faithfully rebuilt.
Outside of the historic core, other
major areas of the city were built after
the War creating a paradox: what'’s
new looks old and what'’s old looks
new. The newer (post 1950) areas of
the town are in need of rejuvenation
and the historic areas of the city are
pristine. While the historic area of the
town has thriving pedestrian activ-
ity at street level, an elaborate under-
ground pedestrian and retail network
has developed in the newer area over
the last 50 years.

The site of Richard Meier & Partner’s
design for the Lillium Tower is located
near the Palace of Culture and Science,
a 42 story neo-classical tower built in
1957. This building was until recently
the tallest building in Poland and the
most dominant feature in Warsaw'’s
skyline. Modern buildings have filled
in to match the colossal scale that this
historic style skyscraper created. In
the city of Warsaw, new tall buildings
in the urban core reinforce and fill in
the existing historic context created
by one extraordinarily ambitious proj-
ect completed almost a half a century
ago.

Richard Meier & Partner’'s design
response to the Lillium Tower in
Warsaw, sharing the block with the
existing Marriot hotel tower and
across the street from the Central Train
Station, was to create a sense of civic
grandeur to this area of Warsaw with
the addition of a new 121 story resi-
dential tower. The tower was designed
with a concern for the human scale,
locating a new green plaza space and
shifting retail and pedestrian circula-
tion from below grade to street level.
Incorporated into the design was a new
world class 9,200 SM train station and
a new nine-star hotel, an important
and symbolic gathering place for both
residents and travelers. Although one
goal of the design was to create the
tallest building in Europe, integral and
equally important in the design pro-
cess was to develop a rich urban expe-
rience at the street level with a tactile
sense of architecture, uses, pedestrian
walkways, and a series of parks con-
necting residents and pedestrians to
both the new Central Train Station and
the smaller scale surrounding residen-
tial neighborhood.

ROTHSCHILD TOWER, TEL AVIV,
ISRAEL

In contrast to Warsaw, which was estab-
lished as a settlement in the 1300's, Tel
Aviv is a relatively new city founded in
1904 along the Mediterranean coast.
Historic architectural context in Tel
Aviv consists of low scale Bauhaus
style buildings designed in the 1930’s,
setting a precedent for white modern
design. Tel Aviv, known as the “White
City,” was designated a UNESCO World
Heritage Site in 2003 because of its
large concentrations of Modernist
Style buildings. Rothschild Boulevard
runs through the heart of the “White

City” and is an active pedestrian street
with central green spaces between the
streets, alleys of trees, and a variety of
retail, restaurant, office and residential
uses. Street cafés and espresso pavil-
ions, play areas and park benches are
fully used and active day and night.
Any design response within this con-
text must respond to the street life
that thrives under the filtered light and
protection of shade trees.

Richard Meier & Partner’s project in
Tel Aviv is a pure, iconic, thirty-nine
story mixed-use residential, retail and
office facility located on the corner
of Rothschild Boulevard and Allenby
Street, one of Tel Aviv's most distin-
guished addresses. The fundamental
considerations that shape the tower
scheme are the quality of light in the
plan, views to the sea, and relationships
with the existing fabric of Rothschild
Boulevard. In the local neighborhood
the intention is to integrate a new
landmark building as an “anchor” in
the heart of Tel Aviv, complement-
ing its nearby modern predecessors
in the Bauhaus style design of the
historic “White City.” The overall build-
ing design not only respects the inter-
national style buildings of the “White
City” but also proposes a contempo-
rary expression and materialization of
the vernacular of these historic mas-
terpieces.

The massing of the tower is simple
and graceful, focusing on materials
that are light and transparent. The
exterior screen, a light and elegant
element, acts as a shading device, pro-
tecting the interior spaces from the
strong and direct middle eastern sun,
while maintaining a full view of the
Mediterranean sea and urban views
of Tel Aviv. The tower base, open and
transparent, will feature an inviting
lobby and retail space. The open plaza
in front of the tower will enjoy minimal
separation from the street and side-
walk, with new trees at the edge of
Rothschild Boulevard separating the
public area from traffic. New light and
airy glass canopy structures along the
ground level street facades and large
openings in the second-floor facades
featuring a pool deck and spa will add
new vitality to this famed area of Tel
Aviv. This dynamic combination of a
new tower connected to an existing
and updated interior retail arcade will
contribute to the continuing growth of
Tel Aviv as a vibrant urban place in the
spirit of European capitals.

CONCLUSIONS FOR A SUSTAINABLE
FUTURE

Common to all communities is the
desire to improve surroundings. Some
cases involve respectful intervention;
in some cases this means leaving it
alone. Some communities desire
whole scale transformative change.
Designers of tall buildings need to be
fully aware of both the social and phys-
ical context of the site and the commu-
nity and respond appropriately. How
the building works as in relationship
to the human scale and urban scale is
vital for the success of the project.

Tall buildings have a tremendous influ-

ence on historical architectural sur-
roundings. Understanding the fabric
of the city, its geometry, climate, light,
infrastructure, historic growth, and
the laws that protect the past and
guide the future are important prin-
ciples that guide the design process.
Successful design connects the indi-
vidual not only to spatial experiences
within the project but to the city itself.
To soar skyward is an ambition we all
share, to rise up and look across, or to

stand afar to look back and look up.
Appreciation of our past seamlessly
woven with new technology in struc-
tural design, sustainable systems, ver-
tical transportation, exterior cladding
and mass transit will be the inspiration

and guide for our future ambitions.
N. Scott Johnson, AIA
Associate Partner and Acting Chief
Operating Officer

Richard Meier & Partners Architects

ASPECTS
The Limpid Icon
for London

(p. 68)
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BY RENZO PIANO BUILDING
WORKSHOP, SELLAR PROPERTIES,
BARON PHILLIPS (BARON PHILLIPS
ASSOCIATES), MATTHEW NEYLAN
(LONDON COMMUNICATIONS)

This London-based tower
by the most renowned
Renzo Piano is a fairly
dramatic tall experiment
within the historical city
core. The Shard is the
boldest endeavour of
inserting into the exist-
ing historical urban tissue
something actually rel-
evant.

CONCEPT

The Shard (306 m) will be far higher
than traditional high-rise landmarks
such as churches and belfries of the
neighbourhood. Even the Norman
Foster's Gherkin at 30 St Mary Axe
and other famous skyscrapers will be
outdone by the new Renzo Piano’s
masterpiece. The imperial St Paul’s
Cathedral just across the Thames will
also be somewhat inferior to the new
tower.

It is directly opposite “The City” -
London’s traditional financial district
and is only separated from it by the
River Thames. As a result it is relatively
close to the historical heart of the
UK capital and therefore all the key
landmarks are just round the corner.
The Palace of Westminster and the
Houses of Parliament with the famous
clock tower Big Ben are probably no
more than 2.5 miles to the west of The
Shard, the Tower of London is to the
east, and St Paul’s is to the west, but on
the other side of the river.

Does it mean that Londoners together
with the City Mayor, who is steadily
promoting the project, are really under
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a delusion destroying the cultural and
historical heritage of the capital? Many
appraise the skyscraper as one of the
most successful contemporary schemes
destined to become a new icon of
London. Richard Rogers recognized the
work of his counterpart a major success
of today'’s high-rise practice within the
historical environment. He admires of
how the building is well-fitted: here we
have an appropriate visual response
to the surrounding without any false
modesty in terms of forming of the
most dramatic image of the skyscraper,
there’s elegance and lightness of the
tower’s apex.

Planning consent for The Shard was ulti-
mately granted following an extensive
public inquiry. While there was some
opposition to the development, prin-
cipally from English Heritage and Royal
Parks Agency, there was strong support
from the Borough of Southwark Council
and a majority of its residents that lived
close to the scheme, the Mayor of
London along with a number of key
bodies and institutions.

The Shard is located adjacent to
London Bridge Station in the Borough
of Southwark on London’s South
Bank. The key point about the Shard
is that it is being developed on a
major transport hub which serves
approximately 400,000 commuters a
day using the underground (Tube) or
key bus routes. The original project
task was to create a building located
on or close to the key transport hubs
in London.

A building that wouldn't be just
another landmark for the capital but
a building that Londoners would per-
ceive as an integral part of the urban
context, as a place that they could
easily access and enjoy. Therefore the
Shard was conceived as a mixed-use
building that was open to everyone -
notjust the owners and the tenants. It
was also important that the building,
while becoming a global landmark
and as recognisable as the Eiffel tower
in Paris, the Empire state Building
in New York and the Sydney Opera
House, sat lightly on the London
skyline. To this end Renzo Piano has
designed a building which will appear
to soar above the skyline since the
light will simply pass through the
structure due to the transparency of
the glazing.

One of the principal driving forces for
the development of the project was
that it would be seen as a catalyst
for urban regeneration in a part of
London that had been largely ignored.
Therefore this concept is an example
of a large scale urban development
that London has not seen since Sir
Christopher Wren, who created St
Paul’s and in fact restored the city after
the great fire of 1666. Major routes
will merge into a single class pub-
lic space of the highest international
standards which will without doubt
make the building recognisable across
the world. The Shard is about maximis-
ing a small site (approx 1 acre) in both
commercial and public terms.

So, the matter is not the mere relevance
of skyscrapers in the historical urban

core; it's just that designing and erecting
of really outstanding and cutting-edge
buildings is a must. Thus, all the conflicts
with tradition would be balanced by the
advantages of a tall scheme. Moreover,
every technical and engineering solu-
tion should not be determined just
by owners’ private immunity, but also
by elaboration of the whole interface
between the skyscraper and the urban
environment at various levels: public
transportation, accessibility, maintain-
ability etc. Such points as easy and con-
venient garbage disposal or operating
supply may seem insignificant, but poor
performance of solutions might lead to
such issues as traffic jams at driveways
all around. Moreover, it's important to
establish convenient multi-level connec-
tions with adjacent areas both for pedes-
trians and vehicles, etc.

It is the overall efficiency of new build-
ings that becomes crucial when inves-
tors and developers are examining this
or that project. The Shard was support-
ed by the Mayor of London primarily for
its consistency and coherence of spatial
and transport connections with the city
complemented by its vivid image.

CONSTRUCTION

Construction process is under way.
However, prior to that came the demoli-
tion of the existing 26-storey Southwark
Towers building, which was completed
in 1976 and resembled a three-ray sun
in plan. Although the old tower looked
quite up-to-date and had a luxurious
interior design, it had to be taken down
as its transport system couldn’t cope
with the stream of passengers.
Enabling full scale construction process
also involved the construction of a new
ramp way, loading bay and bus station
and reconfiguration within Network
Rail’s London Bridge Station as well as
separating the station roof from the site
boundary. All of this had to be done
whilst keeping the station open.

Pile enabling works involved remov-
ing 5m deep of top soil across the
site, removal of all remaining building
structures and undertaking significant
structural works to remove old London
underground shafts and protect and
support the historic London Bridge
Station Arches Structure.

Piling was completed in October 2009
whereupon ground floor slab installa-
tion enabled the first stage of the top
down excavation to commence. The
site was surveyed for historic artefacts
at all stages of the excavations. Once
excavated to a depth of 8m the base-
ment level 2 slab was installed and this
provided the platform for the central
slip form core to drive upwards from.
Construction of the concrete core of
the building structure commenced in
January 2010, rising at an average of 2
metres per day to achieve a height of
21 storeys in March 2010. Meanwhile
basement level 1 was constructed and
the basement level 3 excavations com-
menced underneath basement 2. In
total approximately 60,000 cubic metres
of material have been removed from site
to date. Meanwhile the external steel
structure has so far been erected up to
the 9th storey with reinforced concrete
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floors being poured close behind.

The top down construction phase is
now nearing completion. One of the
UK's largest continuous concrete pours
has just been completed with 5,700
cubic metres poured over 34 hours in
the main basement level 3.

The near future will see the installation
of engineering systems and electrical
lay out of the basement levels includ-
ing lifts and risers. it will be followed
by construction of the composite steel
frame structure up to level 40 and
installation of the glass cladding.

In structural terms above the 40th sto-
rey there will be 32 floors of post ten-
sioned concrete frame - with another
15 floors of steel and glass with a spire
on top. Following cladding sanitary
equipment, plant rooms, lift lobbies
and other essential elements will be
installed up the building. Throughout
construction process there will oper-
ate arailway line, replacing the London
Bridge Station roof and constructing
its concourse interface with the Shard.
The construction of the Shard would be
impossible without innovative methods
such as rapid chemical demolition of the
20m x 20m x 3m deep old Southwark
Tower pile cap forinstance. Enabling this
technique involved substantial negotia-
tions with statutory agencies such as the
police, healthcare and fire services as
well as the local community. The site
team managed to minimize noise pollu-
tion which accompanies every construc-
tion process. It was estimated that on a
large-scale site like this noise pollution
would amount to 10 hours a day over
a period of 12 weeks. Eventually it was
reduced to 3 intense noise emissions a
day over 5 weeks.

Hydraulic and computerised plunge
pile column installation technology
was used for the first time to achieve
accuracy and precision while embed-
ding the column in the pile. This has
enabled the top down construction
with the tolerance of only 10 mm over
a 20 metre vertical standing column.
Mixed top down/bottom up construc-
tion technique significantly reduced
additional bracing and hold points typi-
cal of a classic top down construction
whilst allowing to utilise open cut min-
ing and commence slip form (construc-
tion of the concrete core) earlier than
with the classic bottom up approach.
‘Kone Jump' lift technology was used for
the first time on the British Isles. It allows
to commence lift installation before the
completion of the shafts and gives sig-
nificant logistical advantages on a site
that has such a small footprint but major
vertical transportation requirements.
This method also allows to reduce the
parking space for the machinery — only
45 places are required.

An inclined vertical hoist for cladding
installation was purposely designed for
the Shard to eliminate reliance on tower
cranes for glass and materials delivery
to floors. To reduce air-conditioning
computerized shading system is used.
Situated on a major transport hub the
tower makes the most of the inner space
in accordance with vertical city principle
The last but not the least detail: with all
the innovative techniques not a single

accident was reported on site over
the period of 500,000 hours - from
the start of demolition of the former
construction to April 2010.

INFORMATION
TECHNOLOGIES

Building
Information Model
(BIM) Technology
Problems and
Objectives

(p-74)

TEXT BY MAXIM BUZINOV,
CONSTRUCTION CAD ENGI-
NEER AT SOFTENGINEERING
MANAGEMENT, CC

Man permanently craves
to perceive his level best.
In construction indus-

try it is expressed, for
example, in the tall trend.
This obvious tendency
accompanied with need
for usability and function-
ality, cost efficiency and
comfort. However, high-
rise designing is rather
complex and challenging
mission with novel prob-
lems and objectives to be
solved at each new struc-
ture.

LET US DETERMINE THE BASICS

First of all, this is enormous structural
volume. As consequence, there are
numerous issues at all stages of the
design: design concept and its analy-
sis, calculation and appraisal of results,
designing of elements according to
the obtained data, design documenta-
tion development.

It is very important to elaborate sev-
eral alternative designs. It is neces-
sary also to coordinate thoroughly all
design divisions. Technology “on-site”
is rather irrelevant for multi-storeyed
building leading to substantial extra-
costs. Let us assume that a couple of
technological apertures proved to be
located incorrectly. It would seem easy
to adjust the problem on-site... on a
single floor... But if there are 10, 20, 30
floors...? And any building engineer is
aware how numerous such collisions
are! It is worthwhile to add here that
multiple changes, which realization
often requires more time and trouble
following the initial design solution.
Naturally, all these problems are being
imposed on an engineer. Then, the
means of computer-aided design
come to the rescue. And the more
complex the problem, the higher
the requirement for CAD. It doesn't
serve as a mere tool, but also as assis-
tant, teacher, and even, in a sense,
as a buddy. Such a “friend in need”
to be tried is the intellectual system
of Building Information Model (BIM),
which utilize the following software
applications by Autodesk:

Autodesk Revit is the integrated design
environment for all components of a
building, the intellectual CAD using
the BIM technology. It makes it pos-
sible to design architectural, design
and MEP divisions. Accordingly these
are Revit Architecture, Revit Structure
n Revit MEP.

Robot Structural Analysis is the com-
puting system for analysis and design-
ing structures. Besides the wide func-
tional and performance capabilities
it includes the modules for standard
calculation and designing construc-
tion elements. The software is certified
by Gosstandard of Russia.

DESIGN OBJECT

Project statement is provided by
Sputnik, JSC. The company spe-
cializes in designing and construction
of office and residential buildings. The
design object is 20-storeyed office
building. Building consists of sub- and
superstructure. Its carcass is ferrocon-
crete structures with core of stiffness
and vertical connections. Its base is the
bedplate. The horizontal soil pressure is
born by monolithic bulkhead. Vertical
body consists of columns of round and
rectangular type with various sections.
Horizontal body is girder system rest-
ing the ferroconcrete bridging slabs.
The struts and stiffening diaphragms
are located throughout the height of
the building. The utility and stair shafts
are inside the core.

BUILDING ENVIRONMENT

AND OPERATING CONDITIONS

The site requires considering seismic
actions in the course of erection and
operation.

The new BIM technology was selected
because of the bulky routine work,
and also to increase effectiveness
and reduce the human factor. The
Autodesk solutions were a new tool
for the designers making conven-
tional separate design, when draw-
ings and even design divisions are
in no way connected with the inte-
grated design model, just an auxiliary
approach. That old-fashion scheme
urged bypass data exchange between
the engineers, which strongly ham-
pered work on this particular project,
let alone precise checking of colli-
sions.

SEQUENCE OF DESIGN PROCESS
DRIVEN BY NEW TECHNOLOGY

The design object is rather large-scale,
therefore development of project-
specific technology was fairly chal-
lenging. It was decided to proceed
all design work using just Autodesk
applications, which helped solving not
just design problems, but also orga-
nizational issues. The technology was
structured as follows. Since here the
structural requirements were crucial
the most, designing of this component
had priority in comparison with other
engineering and architectural design
divisions. Moreover, the draft struc-
tural design was already available.
Therefore initially using Revit Structure
tools we composed the complete
structural model. Simultaneously with

generating 3D Revit Structure models
we created the analytical model - the
further design diagram.

Within the Revit shell we visualized
diverse optional models. The process
was a kind of “elastic simulation”.
Two-way communication with Robot
Structural Analysis promoted simulta-
neous calculation. After evaluation of
results and selection of option favour-
able the most, the structural model
became available to other engineers.
The rest of the project may be com-
pleted all the same in the Revit environ-
ment - by means of Revit Architecture
and Revit MEP.

GENERATING OF THE STRUCTURAL
MODEL BY REVIT STRUCTURE

Fig. 2

We applied for this project the joint
operation technology of working sets
(jobs). The building was divided into
two parts - sub- and superstructure.
Each was designed by relevant engi-
neer - application user. Both parts
were integrated within a single data
warehouse file. Each personal work-
station was synchronized with this file,
so each engineer had the refreshed
model of the building still available,
whereas the job proceeded by another
engineer was inaccessible for editing
(Fig. 3, 4).

Editing permissions and other gen-
eral commands are available thanks
to convenient Revit Structure’s real
time request interchange system.
This helps designers to coordinate
promptly their joint operations. The
Chief of Design administered the
file. The Revit toolset appeared to be
enough to create all necessary struc-
tural elements. These were founda-
tions and walls - (underground exter-
nal and internal, core and stiffening
diaphragms), vertical and horizontal
load-bearing frames, slabs of bridg-
ings. Door and technological aper-
tures, elevator and communication
shafts were also provided. Smartness
of Revit environment gives all its ele-
ments the typology of its own. Thus,
each beam was referred to particular
type - main, secondary or of other
kinds... Other structural elements
were classified the similar way.

This helps linking of elements inside
the construction. Revit also has a
powerful apparatus of parameteriza-
tion. Changing of typology of some
elements drives (according to con-
struction conditions) adequate re-
indexing in hyper-context. Revit con-
stantly supports human operations
with feedback reports. These mes-
sages well simplify the design process
helping a designer to verify his steps.
Thus, generation of the model took
just several workdays (Fig. 5).
Diversity of Revit’s design and simula-
tion methodology helps to find ways
of reaching the best output. Thus, to
facilitate the work on multi-storeyed
carcass the “Group” tool is used.
Instead of generating models of each
floor, it's enough to create that of one
adjusting similar levels automatically.
Decisions on various structural options
were also made. Basic difference was

the floor-ceiling height. This param-
eter was crucial for seismic calculation.
In each of the version the height of
similar floors differed, and respectively
changed the overall building’s height.
Creation of design options clarified
the significance of parameterization
apparatus and intellectual features.
On development of basic model the
optional versions were created in a few
minutes. Single operation of chang-
ing height values within a single level
drives immediate adjustment of other
similarfloors. The all building was auto-
matically involved , all structural ele-
ments: carcass, walls, bridgings, even
stairs on all floors were rearranged
in terms of the height of steps. At the
same time the overall design diagram
tied with the integrated model. And
the main thing, all drawings with bind-
ings, marks, sizes, captions, specifi-
cations changed automatically. And
everything was performed per com-
mand (Fig. 6)!

ANALYTICAL MODEL - DESIGN
DIAGRAM

The main thing is operational conve-
nience of Revit Structure design dia-
gram. Its primary advantage is dynam-
ic 3D mode. It is possible to rotate and
zoom the model, to orient it according
to drawing profile instantly fragment-
ing necessary parts. All this is pro-
ceeded by mouse dragging. However,
options of working space and model
customization are limitless in terms of
various display modes - from skeleton
to analytical, from transparent sec-
tions to those with highlighting in any
colours. There may be plenty of display
modes of the same integral model.
All drawing profiles (schemes, facades,
sections, rips etc.) are directly linked
by default. Changing any of drawings
launches real time modification of all
relevant profiles. It allows visualized
analysis of design solutions spending
less time on specific adjustment.

Revit Structure generated principal
model takes account of specific and
combined structural loads.

Revit is capable of rendering distrib-
uted loads, both uniform and uneven,
assign their circuit manually or auto-
matically orienting the loads within
global or local coordinate system.
Revit also assigns boundary conditions
of elements, determines DOF at con-
nections, and also calculates supports
with regard to soil ductility. Thus, Revit
Structure was the design environment
(preprocessor) for the Autodesk Robot
Structural Analysis computational
complex.

Revit considers physical properties
structural elements and physical char-
acteristics of materials. Such specificl
elements of design diagram as stiffen-
ing joints and rigid inserts may be also
created.

Under integrity of 3D image and
analytical model, any changes in 3D
geometry drive changes in the ana-
lytical scheme. Intellectuality allows
design model to adjust in appropriate
manner in terms of actual one in real
time. The structure may also be evalu-
ated in terms of analytical aberrations,

collisions, boundary conditions of ele-
ments. Thus, there are tools of auto-
matic tuning of analysis, its manual
binding and introduction of limiting
factors (Fig. 7).

Revit Structure offers great opportuni-
ties of customized detailing of ana-
lytical model follows accurately the
geometry of structure’s outline. Thus,
for instance, the analysis of a slab
encompasses the contours of all open-
ings and apertures. The adjustment
tools for analytical model make it pos-
sible to edit design diagram manually
matching it to engineering concept.
The operating parameters of each ele-
ment may be assigned for it's work
within the overall scheme, whilst mate-
rials are labelled with corresponding
properties and coefficients (Fig.8).
Revit Structure’s flexibility offers creat-
ing specific elements to be considered
in further calculations. For example,
rigid areas of floor slabs at junctions
with columns were adjusted automati-
cally according to the sections of col-
umns.

Revit environment became much
more capable thanks to Microsoft NET
programming.

STRUCTURAL ANALYSIS

AND CALCULATION

Fig.9

The building was calculated by means
of Robot Structural Analysis software.
It is the basic Autodesk solution for
structural calculation, the successor of
the Robot Millenium. Important fea-
ture of Robot Structural Analysis is
two-way communication with Revit
Structure. Such integration ensured
correctexport of entire design diagram
from Revit Structure. Namely: stiffness
of sections and corresponding physi-
cal properties of materials, specific
loads and their combinations, bound-
ary conditions and support elements,
special elements and internal forces.
And processed data import back into
Revit Structure: internal forces, design
diagram alterations, actually designed
sections and reinforcement.

Robot Structural Analysis produced
the necessary processing, including
seismic calculation according to the
Russian standards. Also the seismic
analysis employed specific calculation
on the basis of field geological inspec-
tion data.

Robot Structural Analysis possess the
necessary tools for calculations of vari-
ous types.

Calculations were carried out for dif-
ferent design versions. Let’s keep in
mind that these options had already
been prepared by Revit Structure
software. This way we managed to
omit “unpacking” of design diagram
each time within the computational
complex. Especially as this stage of
building calculation is rather time con-
suming, which becomes even more
important considering availability of
several versions of design solutions.
Robot Structural Analysis helped to
determine additional specificloadsand
actions, both static and dynamic. The
tool of automatic applied calculation
of horizontal soil pressure appeared
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to be quite effective. Because of the
numerous algorithms of the laying
out of finite calculated elements, the
generation of K3 grid was less time-
consuming. Frequently were used
the concentrators (thickening) of the
grids, created both by hand, and it
is automated. Proved useful check-
ing to the quality of grid, and also
possibility of local laying out and
thickening.

At the data evaluation stage there were
gigabytes of calculation results. This
it was both graphic information in the
form of epures, maps, contour lines,
sections, graphs and text data: tables,
explanatory notes, calculations with
formulas and corresponding standards.
This was the base for calculation report
composed with aid of Robot Structural
Analysis tools of automatic collection,
sorting and filtration of results.

This software is also in line with MIB
technology and each element has its
own image and properties, which char-
acterize its structural function. Thus, yet
before calculation it is possible to deter-
mine the normative characteristics of
elements. For example, the length of
steel elements may be assigned or
attached authomatically. Whilst the fer-
roconcrete elements may be normal-
ized in terms of reinforcement. It is
worthwhile to note that today Robot
Structural Analysis supports many vari-
ous domestic standards, and the still
missing standards are to be included by
Autodesk sooner or later.

Options of graphic, text and animated
display of results ensure simpler esti-
mation and adjustment. [Functionality]
and computational capabilities, and also
convenience of this application deserve
appreciation for its effectiveness, spec-
trum and depth of its application.

SUMMARY

Fig. 10

The means of Revit Structure and
Robot Structural Analysis allow to
solve the basic structural design prob-
lems of a high-rise building.

This project reassures us of effective-
ness of this new design technology
of design. Now, when an integrated
structural model is available, there’s
no need for most of routine work, and
an engineer becomes more focused
at development and decision mak-
ing, evaluating options and analysing
results. There’s less influence of
human, whilst the quality and number
of appropriate design solutions grows.
The BIM technology is the basic
advanced technology of construc-
tion design today. This technology is
already being standardized in many
countries. Well, the world carries on,
and that’s alright.

CTYy

Moscow City Hall
Design and
Building Phases.
Part 1. Design

(p. 80)

TEXT BY VLADIMIR TRAVUSH,
DOCTOR OF TECHNICAL SCIENCES,
“ENPI”; ALEXEI SHAKHVOROSTOV,
CAND. OF TECH. SCIENCES,
“KURORTPROJECT”; DMITRIY
ZELENOV, INFORCEPROJECT LTD.

The tall building of Moscow
City Hall, which is under-
way at Plot 15 of MIBC
Moscow City is positively
unique. And although it
will be not the highest in
the City - “just” 72 floors
(308,4 m at the apex), but
its total area (636 000 m2)
makes it outstanding not
only in Moscow, but also
worldwide. Here is the first
domestic practice of mass
application of superhigh-
grade B90 custom concrete
for vertical bearing struc-
ture.

The authors of the article are
responsible for the constructional part
of the project, therefore the content
hereunder reflects the viewpoint of
a construction engineer. At the same
time we tried to recall the main stages
of design and construction of the
building. In this issue we describe the
design evolvement and engineering
structures and give some details of
structural calculations.

DESIGN EVOLVEMENT

The benchmark of this development
is the Mayor’s Decree of 08.02.2002
Ne 9-YM “On development of office
buildings for Moscow Government and
Moscow Duma within the international
business centre Moscow City”. Soon
after that the city administration held
an open international urban planning
competition which was won by
“Kurortproject”. The existing design
has been somehow modified; and the
very first change (the second draft)
was quite significant.

TheFirst Draft (see Fig. 1) was released
in 2005. The superstructure featured
71 floors (height at the apex - 308,4
m) consisting of four high-rise blocks
(60 floors each), integrated by an
11-storeyed apex and seven two-level
mechanical floors every eight floors.
The 5-level substructure’s dimensions
are 117x94,9 m with total area of 479
600 m2.

The main bearing structures of the
building are four 15,6x15,6 m steel-
concrete composite cores with 1,2 m
thick walls placed along the external
contour and linked by massive trusses
at mechanical levels. The resulting
3D frame provides general stability
and vertical and horizontal load
resistance. Mechanical floors contain
7,8 m high bracket units cantilevered
at approximately 8,7 m which support
14,4 m span facade trusses. The
facade and mechanical floor trusses
feature suspended beam-and-girder
constructions of the floor slabs.

On December 16, 2005 within the
framework of state expertise the
project was examined at the session
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of the Scientific and Technical Council
of Moskomarchitecture. The Council
recommended introducing certain
changes to the draft, namely, to give
up the suspended design of interfloor
slabs. This solution was considered
unstable in terms of progressive
collapse resistance.

The Second Draft (see Fig. 2) of the
building for Plot 15 was substantiated
by critical remarks, specifications
and modifications introduced in the
course of continuous examination
of the draft. A 50% investment part
was granted (initially the whole
development was to be financed
from Moscow budget). As a result
the building preserved its exterior
architectural design while its space-
planning solution was significantly
modified. Total area grew from 479
600 up to 630 500 m? (due to the added
investment part) by reducing the atria
space and creating the central core
which houses lift shafts, stairways and
service ducts. Entrances and lobbies
were also modified dramatically. To
separate pedestrian traffic heading to
governmental and investment parts of
the building a 6th underground and
72nd overground floors were added.
The overall height of 308,4 m remained
the same. Adjacent Plot 1 significantly
increased in size (from 52 900 to 150
000 m?) to be linked with the main
volume by an 11-storeyd overground
passage featuring meeting rooms.
This substantially modified
architecturalsolutionrequiredinitsturn
significant mdifications of its bearing
structures. As a result, the structure
became fully ferroconcrete. Its four
towers connected at mechanical levels
by massive trusses were transformed
into a single volume with a central
core and four “corner” cores in place of
the central cores of the former towers.
Monolithic ferroconcrete walls and
columns had sections which varied
along their height. In the most loaded
underground part the walls of the
central core were 500-800 mm thick,
and those of the “angle” cores - 600
mm thick. The column sections were
2000x2000, 2250x1500, 1750x1500,
1500x1500 mm. The walls and columns
of the ground floors were to be made
of concrete of class B90 strength.

On April 6, 2007 the design was once
again examined at the session of the
Scientific and Technical Council of
Moskomarchitecture. This time there
were no remarks concerning the
building structure and the project
was acknowledged suitable for
confirmation.

The Third Draft (see Fig. 3) of the
high-rise Moscow City Hall at Plot15
of the Moscow City was executed in
2007 to boost its investment appeal.
Its main concern was the building at
Plot N2 1, which total area increased
from 150,000 to 170,000 m2 to house
a larger number of parking places.
The project of the building at plot N°
15 retained all the principal planning
and engineering solutions, external
dimensions and design concept as well
as solutions for the facades. Increase
in usable area of the building was due

to the changes in the facade system
(the system of “double facade” with 500
mm space between the glass panels
was abandoned), and optimization of
the inner boundaries of the atria. In
the constructive section of the project
“caisson” girderfloorsin the overground
part of the building, designed earlier,
were substituted for girderless floors
with capitals. The position of shear
walls at the levels of mechanical floors
was adjusted for a more convenient lay-
out of engineering communications. In
2008 the 3rd draft of the project was
confirmed by a commission of experts.

DESCRIPTION OF DESIGN CONCEPT
AND LOAD-BEARING STRUCTURES
OF THE BUILDING

The project of building structures of
the high-rise building of Moscow city
hall at plot N2 15 in MIBC “Moscow City”
was developed by “Kurortproekt”.
The project of pile-supported base
and foundation pit enclosure was
developed at NIIOSP (Scientific
Research Institute of Foundations
and Underground structures) of N.M.
Gersevanov.

Foundation pit enclosure

The depth of the foundation pit
(distance between the black marks
on the surface and the mark of the
pit bottom) was about 25-27 m.
Foundation pit enclosure is formed
by a monolithic slurry wall 800 mm
thick. The stability of the slurry wall
from the north and east sections of
the foundation pit was ensured by five
tiers of land ties with bearing capacity
of 60, 80 and 120 T. On the west side,
where the building borders plot Ne 14
the slurry wall was not constructed.
From the fourth, south side, where the
plotis only 9,5 m away from the central
core of MIBC “Moscow City”, the depth
of the foundation pit reduced to 17
m. The stability of the slurry wall from
this side was ensured by two tiers of
land ties with bearing capacity of 60
T, which were bored right through the
existing slurry wall of the central core.
An 800 mm high framing beam was
installed along the perimeter of the
slurry wall.

Pile-supported base and slab
grillage constructions
Pile-supported construction of
the foundation was chosen in
accordance with the design concept
of the building and soil conditions
on site. Several types of bored piles
were designed: 20 m long ones with
1500 mm diameter and 17 m long
900 mm in diameter, joined by a slab
grillage 4 m thick. The pile heads
were sunk into the layer of fissured
limestones. Design load on the pile
with 1500 mm diameter was 3100 T,
on the pile with 900 mm diameter
- 950 T. The piles were made of
concrete of class B40 strength and
W8 watertightness brand. The main
bulk of vertical loads was received by
the central core, two lift-and-stairwell
blocks and four groups of “angle”
slurry walls. To smooth the setting of
ground (and consequently to reduce
the bending moments in the grillage
slab) clusters of bored piles with 1500

mm diameter and 3000x3000 mm
spacing were installed under the most
loaded walls and columns. Piles with
900 mm diameter and wider spacing
were used in places of lesser loads. The
4 m thick slab grillage serves to transfer
and distribute the loads from bearing
structures of the building onto the pile
base. Slab grillage was to be made of
high-strength concrete of class B50
and W8 watertightness brand.

Frame structure of the building

The building is executed in monolithic
ferroconcrete frame. Horizontal loads
and the main bulk of vertical ones are
received by the central and four “angle”
stiffening cores. Dimensions of the
central stiffening core are 44,8x29,2 m.
Thethickness of the external walls of the
central core varied from 800 to 400 mm
as the altitude increased. The thickness
of walls of the “angle” cores varied
from 600 mm on the ground floors to
400 mm on the upper floors. Column
sections changed depending on the
location in plan and along the height
of building. Maximum dimensions of
the most loaded columns in the lower
part of the building were 2000x2000,
2250x1500 mm. The walls and columns
of the building up to the 13th floor were
to be made of high-strength concrete of
class B90, from 14th to 43rd - class B80
concrete, and from 44th to 72nd - class
B60 concrete. It should be noted that it’s
the first time in domestic construction
practice that such a great amount of
concrete of high-class strength (B90)
has been used in vertical constructions
of a high-rise building.

According to design concept the
building has predominantly girderless
floors with capitals. On mechanical
floors wall-beams are installed for
flight spanning above the atria along
the facade. Big-sized facade systems,
especially in the zone of atria, required
wide-span frameworks, predominantly
in the shape of trusses.

Material consumption in load-
bearing structures of the building
Construction of the zero cycle of the
building is completed at the present
moment. To erect the structures of the
zero cycle 105,000 m3 of concrete and
22,000T of steel reinforcement were
used, including:

- 6700 m* of class B25 concrete and
1100T of steel reinforcement to erect
the slurry walls;

- 20,600 m? of class B40 and 4800T of
steel reinforcement to produce bored
piles;

- 45 000 m? of class B50 concrete and
9000T of steel reinforcement to install
the slab grillage;

- 9500 m® of class B90 concrete,
22,800 m? of class B60 concrete, 250
m? of class B40 concrete and 7300T
of steel reinforcement to construct a
6-storey ferroconcrete frame of the
underground part of the building.

In total 386,000 m*® of concrete and
93,000T of steel reinforcement will be
required for the construction of the
building.

CALCULATION FOR LOAD-BEARING
STRUCTURES
Alargeamountofcalculationnecessary

for the research of performance and
stress-strained condition of load-
bearing structures (see Fig. 4-6) was
carried out at design stage. In the
process of work the design model of
the building was repeatedly modified
or completely reassembled (because
of architectural changes, receipt of
new basic data, requirements for a
more detailed design and the like).
The last design model of the building,
made on the calculating complex Lira
9.4 PRO, has 295,000 final elements.
In the design model the slab grillage
was assigned by lamellate elements on
“Winklerian” elastic base with modulus
of foundation of 1500 t/m3, and the
piles — by vertical truss elements
with linear hardness of 115,000 t/m
and 45,000 t/m for the piles with
1500mm and 900 mm diameter
respectively. Ferroconcrete walls and
slab floors are assigned by shell finite
elements, columns and beams in the
composition of floors — by pivotal
ones. All secondary constructions -
flights of stairs, ramp slabs, escalators,
frameworks of atrium enclosure -
are taken into account in the design
diagram by appropriate loads. The
spacing of final elements on the lay-
out of the diagram was accepted
equal to 1 m for the constructions of
underground part and 2,5 m for the
constructions of overground part. The
calculation of intermediate floors was
performed on isolated models with
a fine network of final elements (lay-
out spacing 0,5 m), which allows to
determine the efforts more accurately.
To find the deflection of floor slabs,
calculation was carried out taking into
account the physical non-linearity.
The given stress strain modulus was
calculated while assigning hardness
to ferroconcrete elements of the
structures. It takes into account the
following factors: class of concrete,
percentage of reinforcement, duration
of the load and operating conditions
(operating conditions must be taken
into consideration whilst assigning
the creep coefficient). Taking into
account different duration of impacts,
which in turn influence the rheological
properties of concrete (creepage),
calculation of two diagrams with
different degree of hardness in the
same elements was carried out to
obtain forces and displacements in
bearing elements from static (dead
weight, temporary load on the floor
slabs) and wind loads.

Calculation of wind load resistance of
high-rise buildings frequently leads to
an increase in section size of bearing
structures and overall hardness of the
building due to outriggers and the
like. It happens especially often when
the calculationis carried outaccording
to group Il of limit states to determine
the horizontal displacement of the
top of the building or the acceleration
of vibrations of the floors in the upper
levels. In our case the calculation of
the wind load was not determinant.
The building is quite expansive in
plan (height to base ratio 3:1), and
has symmetrically located powerful
stiffening cores. The displacement of

the top of the building under the
wind load constitutes 1/2500 of its
height, which is 3,5 times less than
the admissible limit value of f(ult)
= 1/715 according to p. 6.27 of
MCCR (Moscow City Construction
Regulations) 4.19-2005. The
acceleration of floor vibrations in the
five upper levels triggered by the
wind load reached the rate of 0,014
m/s?, which is considerably lower than
the admissible limit value of a(ult)
= 0,08 m/s%. Thus, the upper levels
prove to be comfortable for living.
While testing the resistance of the
bearing structures of the building
to progressive collapse a number
of the most dangerous schemes of
local destruction were examined,
including the destruction of angle
columns, collapse of the floor section
with an area of 80 m? and the removal
of a section of the stiffening core.
The calculation was carried out taking
physical nonlinearity into account.
The analysis of finite-element model
showed that the reinforcement of
the slab of a typical floor, accepted
for operation load on the basis of
calculation is insufficient for the
perception of emergency loads.
Therefore, the reinforcement of the
typical floor was readjusted to protect
the building from emergency loads.
Carried out calculations showed
that the building corresponds to
the existing norms of load-bearing
requirements, spacial stability,
hardness and progressive collapse
resistance.

Working on the project the authors
encountered a number of problems,
which don’t usually occur in the
design of low-rise buildings. One
of them resulted from the fact that
Russian regulations don’t specify
the requirements for construction
design involving concretes of class
B70-B90 and higher. For example,
Eurocode-2 (European standards
for ferroconcrete construction
design) specifies the strength and
deformation characteristics of high-
strength concretes up to class B105
inclusively as well as the methods
of calculation for structures made
of these concretes. High-strength
concretes differ in their properties
from the usual ones (class B25,
B30), they are more brittle, so
cracks and stress concentrators are
more dangerous for them. These
peculiarities must be taken into
consideration in service factors
and construction requirements.
Questions of creep and shrinkage
of high-strength concretes and
constructions made of them are
poorly explored. Materials necessary
for the calculation were taken from
the manual on calculation and
construction design from high-
strength concretes of classes B60-
B90, issued by the laboratory of
chemical additives and modified
concretes at NIIZhB (Scientific
Research Institute of Concrete and
Reinforced Concrete) and NIISPh
in 2008. In the second part of the
article which will be published in

the next issue we will write about
the construction of the zero cycle
of Moscow city hall at plot N2 15 in
MIBC “Moscow City” as well as some
details of the working design of its
building structures.

KNOW-HOW
External
Carbon Fibre
Reinforcement

(p.86)
TEXT BY ALEXANDER MOCHALOV

Application of carbon
fibre reinforcement to
increase stiffness and
seismic resistance of fer-
roconcrete carcasses of
high-rise buildings

There’s no way to proceed development
of Russian construction industry without
wide application of state-of-the-art
materials and cutting edge technologies.
One of them is external synthetic fibre
reinforcement increasing stiffness and
seismic resistance of ferroconcrete
carcasses of high-rise buildings.
However, nonmetallic reinforcement
for concrete constructions is being
introduced into Russian industrial
practices with awful delay.

Carbon fiber is widespread the
most because its properties are well
studied and it is quite available. The
external carbon fiber reinforcement
is generally applied for strengthening
of ferroconcrete constructions.
Traditionally the elements of external
carbon fiber reinforcement are
embedded into structural concrete,
since the effective use of so high
mechanical performance of carbon
fiber, such as MBrace by BASF
Construction Chemicals (see the Table)
is becoming obvious if it is glued to
the materials with ttensile strength not
less than 1,5 MPa.

Carbonic reinforcement in the form
of cloth and rods increasing stiffness
and seismic resistance of ferroconcrete
carcasses of high-rise buildings is
applied as additional reinforcement
of lightweight concrete walls filling
the body. It may be performed in the
following design versions:

- installation of X-shaped reinforcing
elements in the form of MBrace Fib
cloth along the diagonals of carcass
spans filled with lightweight concrete
blocks (Fig. 1 (a, 6));

- reinforcement of block wall side
seams with MBrace Bar carbon rods.
The starting point of the new trend
effective application of coal-plastic
reinforcement for high-rise structures
are innovative experimental studies on
behaviour of external reinforcement
elements from MBrace Fib carbonic
canvas strengthened with aerated
concrete. These studies are being
conducted in the Seismic Stability
Laboratory at  TSNIISK.
TheBASFMbracereinforcementsystem
consisting of composite materials:
MBrace Fib cloth, MBrace Lam lamels
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TABLE

Parameter Value Note

Tensile strength, mPa 2600-4900 Normal value

Tensile strength, mPa 2520-3456 Estimated value

Elastic modulus, mPa 230 000 - 640 000

Breaking elongation 1,5-2,0%

Estimated b.reaking 10% Including synergy with
elongation ’ concrete of tension region
instantaneous loads

and MBrace Bar reinforcement was
selected as the reinforcement system
featuring also gluing substance based
on two-component mixtures: base
and filler coatings, glues for lamels
and rods, and also cloth glue.

The preliminary results of experiments
prove considerableincreaseinstrength
of wall elements made of aerated
concrete reinforced with external
carbon cloth reinforcement.

Fig. 2 renders the design model of
diaphragm with diagonal additional
reinforcement, which is based on rod
approximation scheme proposed by A.
R. Rzhanitsin [3].

To simplify the task let us examine a
square lightweight concrete partition
under plane stress modelling its
work by rod structure with following
characteristics:

- stiffness is equal to E/F, for axial and
transversal rods with a length,

- in our case for carbon fiber diagonal
rodsof ay2 length the stiffness is equal
to E,F,.,

Reference [3] provide the equations of
combined deformations determining
the elastic constants of the partition
through the bending characteristics
of the substituting rods. The following
resultsare obtainedtakingintoaccount
the stiffness ration = E,F / E1F1:
E=EF/ax V2 +2 n)/W2 + n) -
deformation modulus of carbon fiber
reinforced partition,

G = EF/la] x n/v2- shift modulus of
reinforced partition.

It's obvious, that varying the stiffness
ratio n, i.e. section area of diagonal
coal-plastic reinforcement, it is
possible to influence considerably the
strength properties of partition.

If diagonal coal-plastic reinforcement
is anchored to carcass columns, its
role becomes even more important
in connection with the ability to
preserve elastic properties with large
deformations.

Thus, greater stiffness of carcasses
reinforced with this new promising
systems. The coal-plastic cloth
ensures:

« less deformation of a building from
due to horizontal loads by involvement
of lightweight concrete partition
carcasses. Option to influence rigid
characteristics to great extent by
varying the coal-plastic reinforcement
content without increasing the weight
of a building;

- installation of diagonal carbon fiber

reinforcing elements is effective
design measure to prevent progressive
collapse, since it increases the
building’s redundancy introducing
numerous additional bracing;
+moreseismicstability through shifting
the period of natural oscillations of
major tone, connected with buckling
rigidity and dead weight with the
following ratio [1]:
T=¢-H,-(p/(g-3B),

where H is the height of a building,
r - the weight of 1 running meter of
building’s height, g - gravitational
acceleration, XB - total stiffness of
diaphragms, @ - 1,78 with the disregard
of yielding of foundation.
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AIR CONDITIONING
Thermally-Active
Building Systems

(p.92)
TEXT BY TATIANA USHKOVA, PHO-
TOS PROVIDED BY UPONOR

Great attention is paid
today to arrangement and
maintenance of optimum
habitat. This requires con-
sideration of climate and
the landscape, situation
and orientation of a struc-
ture, materials of walls
and floors, water-supply
and air conditioning sys-
tems, energy sources.
Heating and cooling of
office and habitable spac-
es are believed to be the
important components

of comfortable residence.
The way of reaching
maximum comfort with
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minimum energy con-
sumption is being clari-
fied by Alexei Bazhukov,
manager on water supply
and the heating systems
at Uponor.

What kind of products does Uponor
offer to Russian customers?

Uponor is the world leader in
production of polymeric and metal-
polymer pipeline systems, which are
widely applied in building industry.
It is possible to use them for padding
of both external and internal
engineering services. We generally
offer the solutions for water supply,
heating, cooling, and also treatment
facilities. Now we actively promote at
Russian market the innovation system
of Thermally-Active Building Systems
(Uponor TABS), which is intended for
interior air cooling. We consider this
direction well promising, because,
according to estimation of our
European expert, the air conditioning
market will be growing by 5% per year
due to global warming.

Tell us, please, about the purpose
and the features of the Thermally-
Active Building Systems.

As a matter of fact, this system serves
as alternative to the traditional
interior air conditioning, which has a
number of well known deficiencies.
This is rather high air speed within
accommodation, moreover, this is cold
air, which might be harmful to human
health; occasional noise accompanying
air flow through ventilation ducts and
plafonds. In terms of medicine the
dusty or overdried air, propagation of
harmful bacteria causes the increased
risk of respiratory diseases. Another
drawbackis aesthetic ugliness of ducts,
which beside spoiling the interior
appearance accumulate dust, whilst
fans require recurrent maintenance.
The Uponor TABS system is intended
for cooling air in accommodations
via radiant heat exchange between
cooled surface of structural unit (for
example, floor) and interior air. l.e., the
cold floor takes away heat from air in
the daytime, whilst the floor itself gets
cold at night. This method is also called
surface cooling. Its kernel consists
in the fact that the temperature of
floor surface is lower than that of
interior air, thus occurs the so-called
temperature drop (difference between
the temperature of air and that of floor
or wall surface). The temperature drop
results in extracting heat away from
accommodation.

However, cooling of the floor itself
is achieved by water circulation
along the serpentine pipeline inside
reinforced concrete floor or wall.
Strictly speaking, water serves as the
coolant, which takes away heat from
the floor slab, which itself plays the
role of cold storage battery. This is
the basic principle of operation of our
Uponor TABS system.

Howistheprocessofcoldproduction
regulated?

The special calculation of desirable
comfortable cooling of structural is
produced in the course of designing
of particular system. The refrigeratory
output of a slab is determined, with
regard to how it satisfies the needs
of certain accommodation with
specified number of persons and
units of equipment. It is a must to
consider the region of building’s
location. Depending on desirable
volume of cold accumulated within
the floor the time of coolant (water)
circulation parameters is determined
(speed, temperature). This is done at
the design stage and in the course of
operation the values are maintained
automatically. There is a maximum,
which floor is able to accumulate.
However, if calculations show that
the storage maximum of overlap
does not meet the cooling needs
of accommodation, it is possible to
complement cooling capacity with
traditional cooling system. In this
case the additional system will be
less powerful than if the TABS is not
deployed, and consequently, more
economical.

In order to remove the danger of
formation of moisture (dew point), the
cooled surface is equipped with special
automation with the controllers
and the sensors controlling the
temperature of water in the serpentine
pipes. Sensors are installed either on
pipeitselforonthe cooled surface. And
if the sensors register approximation
of the surface temperature to the dew
point, on this alert signal the controller
gives the command to cutoff valve
to cease supplying the serpentine
pipes of the TABS system with coolant.
It is necessary to consider that we
propose to accumulate cold in the
floor at night, since during this period
the temperature of outer air is much
lower than in the daytime. As a result
the efficiency of refrigerator becomes
much better. Therefore at night it is
possible to cool reinforced concrete
floor to the desired temperature, and
in the daytime to disable coolant
circulation. As a result during in the
daytime the floor system returns
cold accumulating heat. Because of
massiveness the reinforced concrete
floor slabs accumulate much cold,
thus enhancing energy-effectiveness
of a building . But this does not mean
blockage of coolant circulation in the
daytime. Just in terms of economic
effectiveness it's more reasonable to
design it presuming accumulation of
cold only at night. But if calculations
prove that cooling capacity is
insufficient for this particular
accommodation and additional cold is
still needed, the system may keep on
operating in the daytime, making thus
the process of cooling permanent.

Which are the parameters of
available thermal regimes?

The basic mission of the TABS is
to extract excessive heat from
premises. Heat surplus is calculated
by traditional method - according to
SniPs and All-Union State Standards.
On the principle that maximum cold

discharge of 1 sq. m. of a floor slab is 80
W, wall - 50 W, floor - 40 W, it is possible
to calculate if the TABS would be
sufficient for certain accommodation.
If its output does not exceed 80 W
per sq. m., the system is sufficient
for cooling the accommodation. If it
exceeds, the additional source of cold
is required, for example the system
of air conditioning. The Russian
legislation features the normative
index of optimum temperature for
summer and winter time. Therefore
calculations are performed the way
that this norm would be observed.
Furthermore, system TABS is able
of functioning both for cooling and
preheating. Water just transforms
from coolant into heat-transfer agent
preheated up yo desired temperature.
This time the TABS becomes a heat
storage element.

What are the competitive
advantages of your design, also,
and what is the know-how?

I'd like to note that the first system
of the cooled floors appeared still in
1930s in Germany. Then steel pipelines
were embedded into the overlaps,
characterized with such disadvantage
as numerous welds, which might
leak with a lapse of time. Therefore
the system never took on. In 50s of
the past century the idea got the
second wind, when the polymeric
pipes became available. In contrast
to the competitors Uponor offers
not just technology itself, but also
design customization and contract
supervision. Moreover Uponor is
developing this system, since there
are some features, innovation designs
accessible only to specialists of the
company. There are some more highly
technological elements simplifying
installation of these systems, which
were developed and patented by
Uponor. Contract supervision is also
the commitment of the company.
How much are the TABS more efficient
than traditional conditioning?
Operational costs may be twice
as cheaper in comparison with air
conditioning. TABS implementation
may decrease investment outlay by
30% (estimated for seven-storied
building of 12 700 sq. m).

Saving is reached thanks to difference
of heat capacity of water and air. To
transfer the same volume of cold,
which contains 1 litre of water, 3,5
cubic metres of air is needed, since the
heat capacity of water is much higher
than in that of air. This means that
to transfer of refrigeratory power by
water devices it is possible to use pipes
of much smaller diameter, than that
of air ducts for the air cold transfer.
Hence this solution is cheaper than air
ducts of larger diameter. Output is less,
and consequently the price of pumps
and power consumption in comparison
with the air fans is lower. The proposed
regime of cold accumulation also allowa
to save at lower night energy tariffs.
Furthermore, since there are no large
ventilation ducts the height of floors is
reduced, and consequently, the overall
height of a building is also less.

What limitations regulate the
operation of TABS?

Since the serpentine pipeline is cast
into reinforced concrete floor, it is
necessary to keep in mind a number
of design limitations. Since the
surface of reinforced concrete floor is
operating, the suspended ceiling is not
allowed. That's because suspended
ceiling covers the operating surface,
that dramatically worsens the heat
exchange between the TABS units and
air of accommodation, as a result the
efficiency factor practically vanishes.
l.e., the direct contact between air and
surface of floor or wall is required.

It should be noted that the Uponor TABS
doesnotsubstitutethegeneralexchange
and emergency ventilation (ventilation
rate, MPC of harmful substances, dust
removal, anti-smoke protection etc.).
The need for the concealed ventilation
ducts occurs because of irrelevance of
suspended ceiling. In this case, some
various ventilation layout solutions may
be proposed: inside the floor slabs, in
the corridors, where cooling system is
not necessary. There the ducts may be
covered by suspended ceiling, whilst
from the side of the corridor the walls
feature ventilation grills ensuring air
exchange.

The depth of apertures to be drilled
in the ceiling is also limited to avoid
damage to pipelines.

Are there any limitations for cladding
systems, if the TABS is applied?

There are no such limitations. The only
thing, power supply is insufficient to
feed TABS the design should consider
the possibility of decreasing the heat
input, for example by installation of
window louvers protecting premises
from direct sun. Some alternative
solutions are also available: application
of low emissive glass or other measures
protecting accommodations from
undesirable heat input.

What types of buildings can be
equipped with such systems?

We assign such systems for new public
buildings. First of all, these are office
centres, theatres, schools, airports.
The buildings must be new, because
the pipelines are cast into concrete
structural units, that’s why this solution
is not suitable for reconstruction.
For accommodations subject to
reconstruction we offer the cooled
panels for suspended ceiling.

Is it in line with the “green” trend in
building industry?

By all means. Firstly, this is sufficient
energysaving, whichisnecessaryforany
system seeking to be acknowledged as
environmentally friendly. The cooling
sources may be quite diverse, including
geothermal. Cold may be derived from
soils or water. Opportunity of night
operation, when the level of energy
tariffs are lower; also makes this system
more profit-proved.

Uponor is the international group
producing polymeric pipes for
various building needs, internal
and external infrastucture: heating,
cooling, water supply. Uponor also
offers the interior climatic systems.

The company’s headcount is more
than 4500 employees, production
capacities in 11 countries and sales
in 100 countries worldwide. It offers
innovationproductsandthoroughly
elaborated solutions.

The offers for Russian clients
encompass internal and external
water supply, heating, cooling
systems, and also treatment
facilities. Uponor today is the world
leading manufacturer of polymeric
pipes both plastic, and metal-
polymeric.

TABS by Uponor is effective cooling
technology for office and public
buildings with the cooling capacity
up to 80 W/m?2.

Convenience for users, profit for
owners

Durability

Energy-effectiveness
Substantialreduction of operational
costs

Low noise and air speed

Absolute architectural flexibility
Versatility of application: both for
cooling and heating Workability
using renewed energy sources
Residential complex The Ring of
Ekaterina’s, Yekaterinburg, consists
of 26- and 19-storeyed sections,
which include residential, retail
and office floors, shops, restaurant,
beauty parlour, watch boutique,
drugstore etc.

Radiator heating and water supply
Uponor MLC.

Residential complex The Boat,
Samara, is created according to the
“the inner city” principle. In 2003
it was acknowledged as the best
architectural project of Russia.
Three high-rise buildings (18,25 and
25 storeys) on the common base.
Radiator heating Uponor PE-Xa..
Residential complexThe Commandant
Quarters, Saint Petersburg, consists of
eight structures of 16-25 floors with
the built-in amenities.

Playground and sport areas are
arranged in the courtyards, five-
storied parking for 300 vehicles is
also provided.

Water supply Uponor PE-Xa.

BUSINESS CARD

TATPROF TINCK-
60500 Transparent
Roofs

(p.96)

According to existing
regulations the systems

of natural lighting may be
classified as follows: lateral
overhead and combined
(lateral + overhead). In a
number of cases the lateral
illumination not is capable
of sufficient solving

the problem of natural
illumination of a building
due to rather compact

planning of particular city
boroughs, when the shade
produced by adjacent
structures does not allow
natural light into premises.
This problem may be
solved by transparent
roofing or zenith bay
windows.

The transparent roof is often called
the “crown” of architectural concept
of a building. It does not just attract
attention from afar, but also creates
well-lighted, comfortable and
stimulating habitat. Along with that
the transparent surfaces, which seems
to beratherlightweight, ensure hydro-,
vapour-, heat- and noise protection.
The ideal material for such constructions
suitable for creating three-dimensional
forms is by default aluminium. Among
other glazing frame materials it is
characterized by increased resistance
to environmental effects, no warping,
high rate of strength and weight
properties, ecological safety.
Considering market demand volatility
and wishes of users the TATPROF
developed the upgraded product line
TNCK -60500.

This offer bears all advantages of
the previous TMNCK -60 series, having
acquired additional options allowing
to realize the most daring design
solutions. Thanks to multifunctionality
of featuring sections it is possible to
construct the most diverse transparent
roofs as, for example, lean-to and two-
slope roofs, cupolas, arcade, curved
arches, pyramids and hip roofings of
different size, form and function.

The structures of TMNCK -60500
transparent roofs can be self-
supporting or framed. The 60-mm
wide section’s front surface is glazed
with 24-32 mm thick thermopanes.
The moment of inertia of struts is 7,94-
1137,8 cm* and that of cross bars - 7,6-
82,16 cm*.

The design ensures two-level moisture
extraction that makes it possible to use
them in specifically humid premises
(swimming pools, winter gardens
etc.).

Roofs can be easily equipped with
TMNCK-60 ventipane assigned for
ventilation and smoke removal.
Inconnectionwiththefactthatrecently
the structural roof systemsattract more
and more attention, the TMNCK-60500
series feature performance options
and OEM components for structural
designs of transparent roofings.

The extended nomenclature of
sections ensures optimal selection of
technical solutions for each particular
project. The solutions used in this
new product line, such as structural
performance, embedded parts, root
shape, alternative mitre bending,
guaranteed dew extraction, not only
enhance consumer performance
of coatings, but also have the
incontestable advantages over
domestic analogues.

Advance of technologies in civil
construction, and professional
employment of them allows glazing
with interfitting external and
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internal space, whereas the adjacent
landscape becomes an element of
interior. Achieving of such volumetric
relations is the purpose of transparent
roofs, which visual airiness makes
them well-fitted into architectural
aspect of structures designed in
almost any of stylistics.

TATPROF. 423802, Republic of
Tatarstan, Naberezhnye Chelny,
Musa Jalil Av. 78. Ph.: (8552) 77-82-
04, 77-82-05, 77-84-01.
www.tatprof.ru

STRUCTURES

Metal or Concrete:
Who Holds the
Aces?

(p.98)

TEXT BY ALEXANDR BORISOV,
KEY DESIGN ENGINEER AT
GORPROJECT

Casestudy: the Russian
practice of a high-rise
building featuring steel
skeleton (Eurasia Tower
of International Moscow
Business Centre)

The high-rise complex
Eurasia, in contrast to its
classic reinforced concrete
“collegues”, has a number
of constructive properties
which make it more
attractive for potential
investors and renters; and
it creates incentives to use
this experience during
building of other objects
both in Moscow and Russia.
On the other hand thereisa
lot of hardship hampering
widespread application
of metalware in terms
of residential and civil
construction. This article
is aimed at discovering
the most distinctive
features of tall buildings
featuring steel carcass and
describing the basic load-
bearing structures to get
our readers acquainted
with this type of structural
design.

The main distinctive features of
this object in comparison with the
constructive schemes  applied
in Moscow are a presence of steel
reinforced concrete core, outrigger
trusses for functional and architectural
aspect formation of the building,
usage of composite floors, also
structural features of metal skeleton
and a number of other parameters.
It simplifies the laying of main and
additional communication lines,
reduces the total building weight, and
permits to create a free space of office
facilities without burdening the inside
by massive columns, typical floors

have more areas for realization, and it
is obtained due to not big cross main
vertical load-bearing elements.

Steel reinforced concrete core. The
central stiffening core is a construction
made from concreted metal columns
of box-section and double T-section
connected by cast-in-place walls.
Unlike to the “classic” reinforced
concrete stiffening core, the cast-in-
place walls of the discussed project
mainly provide general building
stability and redistribute horizontal
forces. The main vertical load, both
the pressure load and tension load,
is assumed by metal columns. Due to
that the concrete is consumed less
and the load on foundation is reduced
considerably. The thickness of caste-
in-place core walls is double reduced
in comparison with other reinforced
concrete buildings of the same height
and it increases rentable areas. It
should be noted that the thickness
of the stiffening core walls is variable
at height within 300-500 mm, the
main class of concrete is B45 (B60 is
used till +3 floor) and the building
height is 320 m. A thickness of core
walls in analogous reinforced concrete
buildings is within 400-1300 mm and a
concrete of higher class is applied.
Outrigger trusses in the level of
service floors. Outrigger trusses
provided not only space inflexibility
and stability to the building, but more
flexible size and planning solutions
and more expressive plastic art of
facades.

The perimeter columns in the
underground part and on the first
floor are erected with more extended
bay than the columns on standard
office floors and in apartments, what
satisfies their functional assignment as
much as possible. A part of columns
situated higher than +2 floor is placed
in cantilever on outrigger trusses. It
helped to find the happy medium
between an expansion of selling areas
and optimal decision for the income
group due to the difference in the
building volume.

Composite floor. The distinctive
feature of the reinforced concrete
floor is its collaboration with metal
beams thanks to stad-bolts with a step
determined by a calculation welded to
the upper flange. In addition, in the
plant of metal products every beam
is bended in the opposite direction in
according to the project and it makes
values of flexures of beams almost
equivalent to 0 after adding the
pressure of reinforced concrete floors
and useful loads. These structural
decisions permit to create a metal
beam of 450-500 in height when
the existed span is 12.5 m. Analogue
buildings don’t have spans more than
7-8 m.

Structural features of the metal
structure. The basic feature of the
metal structure is a versatile usage of
the interior space of one or a lot of
floors what is important advantage of
premises offered for the lease.

A foreign companies’ experience
in operating high-rise commercial
buildings demonstrates that big
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companies occupy some adjoining
floors and prefer, as rule, to erect
additional stairs and lifts inside of
offices for their safety and comfort and
organize so called “the second light”
or two-storeyed rooms; it requires big
apertures and contributes additional
loads on floors.

Quite often there is necessity to
organize functional spaces inside of
the offices; the actual load in such
promises exceeds the design load
many times (archives, equipment,
etc.).

The steel structures permit to
disassemble floors, stiffen columns,
perimeterbeamsorrestore theirdesign
characteristics in future if necessary. It
is important that stiffening of steel
constructions of floors for additional
loads offers no structural or logical
difficulty.

When similar manipulations with
bearing structures are made in
buildings with the steel reinforced
concrete  skeleton, there are
considerable difficulties in stiffening
and changes of construction supports.
And it is at all impossible to restore
initial forms.

Easy laying of line network. Metal
beams with the appropriate stiffening
can be used for creation of line
networks in walls and it provides an
opportunity to increase a working
height of the floor. Under certain
studies it is possible to do in existed
constructions.

It is impossible to lay a line network
in cast-in-place beams in reinforced
concrete skeleton. It has to reduce
the working height of floors and lay
the line network under cast-in-place
beams what reduces attractiveness of
rented premises.

Lightweight of the building. A
decrease of thickness of core walls and
floors, columns sizes and an increase
of bays make the building “lighter”.
Thanks to these measures the total
weight of the building if to compare it
with the reinforced concrete analogues
is reduced more than 1.5 times.

It contributes to cut expenditures
on a foundation erection. The metal
skeleton application can be the unique
variant, when a high-rise building is
associated with difficult engineering
and geological conditions because of
an insufficient load-carrying ability of
ground.

Free space inside. A bay between
vertical bearing structures can reach
15 m and it is at list 1.5 times more
than analogue buildings with the
reinforced concrete skeleton have. It
considerableincreases theinvestment
attractiveness of office premises
as they don’t require a designer’s
resourcefulness to decreases visually
dimensions of columns which have a
section 2x2 m and placed every 8-9
m and of perimeter framing beams
situated under the ceiling of the
every floor like in reinforced concrete
buildings. Open space between the
central reinforced concrete core and
external facade contour is available
for tenants’ usage.

Gain in realization of standard

floors space duetosmalldimensions
of cross main vertical bearing
elements. A differencein cross section
of bearing walls of the central core in
buildings with metal and reinforced
concrete skeletons and of the same
number of storey has the ratio 2-2.5
times for 2/3 height. Then as higher
the altitude as more smoothed this
ratio, but it doesn’t decrease in 1.2-1.3
times less. If the square of the standard
floor is 2500 m? we obtain an average
gain for the floor in 50 m? and for the
building it is an additional floor.

If we compare squares occupied be
columns in buildings with metal and
reinforced concrete skeletons we see
that a ratio is 4:6 in favour of metal. If to
recalculate it for the building, it results
in one additional floor.

Along with indisputable advantages
of metal skeleton application for
high-rise buildings it is necessary to
mention some additional difficulties
in designing and building that appear
in Russia in comparison with “classic”
reinforced concrete skeleton.

First of all it is necessary to note an
increased time of designing. It is
provoked by the necessity to make
a full coordination of architectural,
engineering and constructive
decisions before ordering metal. As
for the reinforced concrete skeleton,
theoretically last changes in work
documentation can be introduced
in date of beginning of the erection
of formwork. Moreover, there is a
long time preparatory period and
organizational difficulties associated
with metal order, its fabrication and
transportation to place of erection
and not all contracting organizations
can do it. Also it is necessary to add
several difficulties in correlation
and combination of technological
processes in site works, simultaneous
erection of metal skeleton and
concreting of the core walls, erection
of outside perimeter, concreting of
floors.

It is necessary to provide a flame
resistance for all metal structures as
an unprotected metal doesn’t bear a
fire within a half an hour. According to
requirements to constructions of high-
rise buildings in Russia, the bearing
constructions have to resist to fire
within 4 hours.

High-rise buildings require an
application of specific range of
metal products. In the first place it
is a flat of increased thickness and a
broad range of profile irons, mainly
double T-section with thick walls and
flanges. A rolled stock has to have
an increased yield limit and meets
welding requirements. The domestic
metallurgy doesn’t assimilate such
production experience, it is necessary
to buy it abroad and certify.

Because of the “lightness” of the
building it is required to scrutinize
the influence of pulsation from the
wind load for comfortable people’s
staying on the upper floors. The
conditions under which such dynamic
comfort is provided can include
limits for a level of floors vibration
of the building. If this requirement

isn't satisfied it is necessary to install
additional damping devices (dampers)
in the top part of the building.

That's worth noting that this particular
structural type is inherent to the most
widespread versions of the so-called
“New York skyscraper”. It's not
surprising, that knowing all net out of
this structural scheme the American
design establishments SHCA and
TTG proposed to the client the draft
featuring steel carcass.

The editions 6.07, 1.08 and 2.08 of
the journal “Tall Buildings” described
design difficulties, specific properties
of pile footing, hydraulic isolation,
reinforcement and concreting of
foundation plate of the high-rise
complex Eurasia on the section 12 of
International Moscow Business Centre
“Moscow-City”. This article familiarizes
with design and building features of
high-rise buildings with the metal
skeleton on the example of the tower
Eurasia.

Brief characteristic of the
construction system. The building
represents a cellular framing which
includes steel skeleton, steel reinforced
concrete stiffening core situated
in the centre and so called contour
“perimeter tube” consisted of columns
linked by steel headers in every floor
level.

The Dbasic vertical bearing
constructions of the building are the
steel reinforced concrete core and
steel columns situated all around.
The steel columns are connected with
the stiffening core using horizontal
“radial” beams under which caste-in-
place reinforced concrete floors are
situated.

To provide a smooth transfer of vertical
loads, an adoption of horizontal (wind
action), seismic loads, etc., trusses
(outriggers), which join the stiffening
core with the perimeter constructions
and ensure their collaboration, are
placed between the +2d and +3rd
floors and +46th and +47th floors.

In the building a scheme of partial
height change of bays is applied. Such
decision is used in multifunctional
complexes when the upper and
bottom parts of the high-rise building
have a different function. The bottom
part can be used for parking, trade
premises, recreations rooms or city-
wide areas which require expanded
apertures between the bearing
constructions. The upper part doesn't
demand strict requirements to bays
around the outer perimeter of the
building. On the contrary, the big bay
supposes an additional decision for
retention of frame facgade fillings, so it
can be reduced.

It is the architectural and structural
decision that is applied in the
tower Eurasia. From the mark of the
foundation plate top to the mark of
+8.4 26 columns with the cross-section
in plan from 600 to 750 mm are erected
around the perimeter of the building.
An average bay is 10-11 m. In the level
of +3rd and +5th floors the columns
are joined by the closed continuous
truss around the outer contour.
Additional columns are erected on the

intermediated node points of this truss
at the level of the +5th floor; so the
quantity of columns is increased to
56 and the distance between them is
decreased at an average to 3.3 m. The
structural feature of the building is
corbel in the northeast part which is
formed by the combination of vertical
and inclined trusses. They are joined
by additional shafts on the upper and
bottom booms and form a space truss.
Four columns rise from the inclined
truss and they become be vertical only
on the 6th floor.

Composite floors are reinforced
concrete plates of reduced thickness
of 150 mm, they are placed on the
profiled zinced boarding H75 and
collaborate with metal beams of
floors.

The foundation of the building is made
from the slabby foundation cross with
variable thickness 2.5-3.0 m which is
erected on cast-in-situ piles with a
diameter of 1500 mm and an average
length of 25 m.

BASIC WORKING CONSTRUCTIONS
IN THE BUILDING

Foundation anchor. Before the
foundation plateisgrouted,foundation
anchor bolts M80 and M42 made from
the steel 09G2C (09I'2C) were installed
in stiff conductors for the fixing
columns bases. The anchor bolts sets
were produced in accordance with the
GOST 24379.1-80, 0-80. The bolts M80
were produced with the anchor foot at
the end, the bolts of smaller diameter
has a cranked end. Anchoring of
bolts M80 in the foundation slab
had more than 2 m. Because of the
huge number of bolts and distance
between them was near to the limit,
bolts of different length were used to
arrange anchor foot along the length.
The construction of a stiff constructor
was made from angles and plates, the
obligatory condition was to not weld
anchors on conductor construction.
Moreover, in the foundation plate
construction before its filling
it is necessary to fix free length of
reinforcing bars under the central core
and anchor devices under erecting
cranes, also to provide for embedded
parts for lightning protection.
Columns basis were made from metal
slabs from 150 to 400 mm in variable
thickness from dead-melted carbon
steel with milled superior surface and
normative yield limit from 325 to 220
MPa respectively. They were supplied
by the plant of flat Dillinger Huette GTS
ofthe company ARCELOR International.
It should be noted that the Russian
GOST 19903-74* “Hot-rolled flat” is
applied to plates from 0.4 to 160 mm
in thickness. It doesn't demonstrates
complete range of materials in the
world market, particularly of flat with
thickness more than 160 mm, and
it limits a range of materials when
a design is made in country and it
requires an individual certification of
every building element which doesn’t
correspond to the GOST.

The welding of the base with the
column C5 was made in the plant-
producer of metal products and

supplied in finished view. The total
weight of similar element was about
32 tonnes. An aligning of position
was made by regulating foundation
anchors installed additionally in plates
welded on ends of columns base and
by lining plates of variable thickness.
A mounting gap between foundation
slab and base was 50-75 mm. After the
aligning the object in accordance with
the design position, a gap between
the slab and column base through
special holes was filled by the mortar
SikaGrout-318 with the compressive
resistance of 80 MPa. Later the bases of
columns with anchors were concreted
to provide anticorrosive and fire
protection.

The stiffing core is steel reinforced
concrete construction consisted from
metal columns which are placed on
crossing of reinforced concrete walls
and play a role of diaphragm. The walls
of variable thickness from 500 to 300
mm to the level of +5th floor are made
from concrete of the class B60, the class
B45 is applied for levels upper than
the +5th. Reinforcement was made
by separate vertical and horizontal
shafts @12-32 of the class A500C.
The protective layer was assigned in
accordance with requirements for
the level of fire resistance and it was
reinforced additionally by welded
fabric with the cell 100x100 mm.
Collaboration of metal elements and
concrete walls is provided by the
fixation of reinforcing cage of walls to
columns and by welded to them stad-
bolts @19 mm with the step determined
by a calculation. The columns of the
core are fixed between themselves
by fitting horizontal struts built in
concrete and made from I-girder that
provide a stability to placed columns
before concrete casting of core walls.
Embedded parts and stad-bolts for
adhesion of wall with concrete are
placed on struts for the following
assembling of radial beams of floor.
Concrete casting of columns and
core walls is made by three bays
with vertical construction joint along
borders of metal columns. When
vertical constructions were erected,
self-compensation concrete mixes
were used flowability of which
corresponded to the mark P5 with the
spread on typical cone to 60-70 cm.
Stripping strength for the columns and
walls wasn’t less than 70% from the
design strength. When constructions
were taken correspondent care, a
removal offormworkwasmadein 16-20
hours after the grouting. After early
removal of formwork the surface of
the construction was covered by film-
forming material and polyethylene
film within no more than half an hour
to prevent shrinkage and development
of vertical cracks. The quality control
in the construction side included:
on-receipt inspection of concrete
(its flowability, evaluation of non-
segregability, temperature, standard
sample cubes for durability test); after-
curing control (quality of film-forming
material, temperature changes in time
periods, determined by regulations);
acceptance inspection of durability

of concrete by destructive methods
(sample cubes at 7-days and 28-days)
and by full-depth coring of wall (critical
cases), durability inspection by non-
destructive methods (pulling test with
chipping, elastic springing method,
impulse method).

When the concrete hardened, a step-
by-step defectoscopy of core walls
was made by employees of “Research
Institute for Reinforced Concrete
Stroydiagnostica” to determine
manufacturing defects as construction
joint of low quality, cracks, cavities.
They failed to avoid defect creation.
The main defects were: Water
leaking through cracks in reinforced
concrete shoulders of metal columns
through contact with surface; inclined
construction joints; low-quality parts of
construction joints, though-thickness
cracks, and cavities with reinforcement
exposure.

On the base of made investigations
regulations were developed to restore
constructions to design parameters.
Therehabilitation of constructionjoints
and through-thickness cracks was
made by injecting repair compositions
on base of low-cohesive polymers. The
cavitis with reinforcement exposure
were filled in the following way: soft
concrete was removed, the surface
blew, washed and treated by a special
formulation (for example, SIKA
MonoTop-610, etc.) which improves
an adhesion of old and new concrete,
then the area was filled by concrete
of higher flowability with additives
improving adhesion of contact with
surface. Small cavities and cracks were
removed by floating by special repair
formulations.

Floor slabs are made from steel
reinforced concrete on metal rolled
beams in accordance with a range
ASTM A6/A6-98 from the steel S-355
which is analogue to C-345. Radial
beams of floors situated between the
stiffening core and columns of building
were designed with a camber in 1/200
of a span. To make a camber in the
plant producer was a problem. So until
the concrete of floors harden and joins
into the work, erection braces were
mounted under every beam which
accepted own weight of concrete. It
permitted to reduce absolute sags
which in opposite case could exceed
design values for spans of 12-13 m.
Joining of radial beams to the stiffening
core and building is articulated and
was made using a friction joint on
bolts M24. A professional flooring
N75-0.9 GOST 24095-94 is laying over
the steel beams and it serves as non-
removable formwork for reinforced
concrete slab.

The slab is reinforced by separate
shafts of class A500C @ 12 in flutes
and upper zone. The protective layer
over upper grid is 30 mm from the
upper bound of the slab to the centre
of the shaft, over the bottom grid is
65 mm from the bottom flange to the
centre of the shaft for the standard
floor. The protective layer is accepted
with taking into consideration the fire
precaution requirements for providing
fire resistance to the construction
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within 2 hours. The thickness of the
concrete slab from the bottom flange
of profiled sheet to the top of the
slab is 190 mm, in some cases — 270
mm. A collaboration of steel beams
and the reinforced concrete part of
floors is provided by stad-boltes with
a diameter of 19 mm and 150 mm in
length, welded on the upper beam
boom with a specified step after the
laying of boarding.

For anchoring reinforcement of floors
in stiffening diaphragms (during a
diaphragm reinforcement mounting
in the level of floors) a free length of
reinforcing bars were jointed in floor
slabs and unbent inside of wall to have
a opportunity for concrete casting of
diaphragms in sliding formwork. When
the concrete hardened the durability,
the protective layer was removed,
flaps were unbent and jointed with
reinforcement of floors with an
overlap. When floors and beams were
erected, a self-compensation concrete
was applied; it corresponded by its
flowability to the mark P5 and had the
typical slump 22-26 cm.

Metal column were made as box-
section and I-section. Columns of
box-section were produced from a
flat of 75-230 mm in thickness with
the design flowability limit of 325-315
MPa; that flat was welded in “box” from
four bands by factory longitudinal
joints with incomplete fusion. The
columns were joined along milled
ends with edge preparation of upper
joined element by flat butt welds with
incompletefusiononthecross-section
perimeter. A temporary attachment
of columns before their welding was
made using special erection loops
on base of bolt connection from
four parts of columns, and then they
were disassembled.  Dimensions
of assemble adjusting elements of
columns (“start marks”) were within
overall dimensions of transport
and elevating capacity of erecting
cranes. An erection joint is situated
at 1200 mm distance from the top
of the floor. The negative moment
in the construction of box columns
is lack of mounting holes to remove
atmospheric moisture from interior
chambers. It results in necessity of
additional measures for covering of
upper ends of columns.

Columns of outer contour are
placed around the perimeter of the
building and heavily-joined between
themselves by framing beam in the
level of every floor. The step of these
columns in all basements and the first
over-ground floor is 9-10 m. Higher
there is a surrounded truss which
decreases the bay to 3.3 m. Framing
beams are I-type W30x99 and made
from steel with normative yield
point 355 MPa. A rigid connection
of beam attachment to columns is
organized on two horizontal straps
welded to column in the plant of
metal products and on a vertical flag
providing a joining along the wall of
beam. A joining of horizontal straps
with flange of framing beam is made
using bolts M30 of strength class 10.9;
the vertical flag is jointed to the wall

using bolts M24 of the same strength.
It should be noted that the range of
columnar double T-irons produced in
Russia doesn’t permit to erect high-
rise buildings. In accordance with
CTO ACYM 20-93 we have a list from
five items 40K1-40K5 with an area
of section of 187-371 cm? which are
suitable for columns 400x400 mm; and
you will not find at list three profiles
from five in metal bases of our country.
They exist virtually in plant’s standard
or are produced by small lots and
through a long time that is almost the
same like their lack. As for the GOST
26020-83, we have the same situation
and the same five profiles 40K1-40K5.
And the area of section is such that
it is impossible to obtain a necessary
area of section without the welded
section.

The American standard ASTM A6/A6M-
98 for columns of the same section
gives a range of double T-irons from
more than 37 items which are from
W14x22 to W14x808 with calculated
areas of section from 115 to 1528 cm?
inclusive. And the most items from this
list are sold in the world market. The
section W14x808 is double T-iron with
flange of 130 mm in thickness, and a
wall of 100 mm with the normative
yield point of 355 MPa.

In Russian conditions its alternative
is welded double T-iron from flat.
However, it is obligatory to take into
consideration that, in accordance with
the GOST 27772-88%, if the steel C345
has thickness more than 80 mm, the
normative yield point can’t exceed 265
MPa and this value is 30% less than the
western analogue has.

Outrigger trusses are situated on
the 3rd floor and 49th floor. They
consist from a surrounding truss and
vertical couplings. The function of
the surrounding truss on the 3rd floor
consists in decreasing the bay from
9.9 m (in the underground part and
the +1st floor) to 3.3 m. Moreover, the
surrounding truss creates an additional
rigidity to the constructions of building
and it permits to include it in the work
when a wind load is taken.

Vertical couplings which join the
surrounding truss with the stiffening
core redistribute horizontal load
between the stiffening core and
building structures.

The surrounded truss represents a
latticework with rigid connections and
cells the thickness of which is equal to
the bay of upper columns and is 3.3
m. The bottom boom is situated on
different heights relative to the first
floor. The upper boom is rectilinear
and coincides with the level of the
+5th floor. Joint plates have a thickness
of 150 mm and made from a flat. In the
interior part of box columns horizontal
stiffening diaphragms are placed in
the point of joints of horizontal straps
of trusses.

Vertical couplings which joint the
surrounded truss with the stiffening
core have two configurations: portal
and descending from the stiffening
core to the perimeter (single strut).
Struts of couplings are made from
double T-section. Some struts are
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stiffened by plates put between
flanges and joined using a weld with
complete fusion. All erection joints of
elements of the surrounded truss and
vertical couplings are frictional, jointed
by high-strength bolts of strength
class 10,9 @ 30 mm and mainly on one-
sided straps.

The outrigger of +49th floor differs
from the outrigger of the 3rd floor.
The surrounded truss of the outrigger
is also made on diagonal scheme
with the cell the thickness of which
is equal to the bay. Along the axle
where the surrounded boom is a part
of the roofing, the bay is 9.9 m, along
the rest part of axles the bay is 3.3 m.
Struts and booms are designed from
H-girder. Vertical couples of outrigger
represent a system of cross trusses
joined with vertical elements of the
stiffening core using concrete walls
and metal columns. In the stiffening
core in-plane also there are diagonals.
Space between them is filled by
concrete and it improves the rigity of
the construction.

Outside walls of the building are
designed as add-on wall made from
whole translucent blocks with the
height of the standard floor. The
wall blocks joined to embedded
items placed in cantilever cornice of
reinforced concrete floors.

Erection sequence. An erection
of every construction is a difficult
process from the point of organization
and sequence of works. An erection
of high-rise building and on base of
steel reinforced concrete skeleton is a
double complicated task. The second
importance for high-rise buildings’
erection after the cost represents a
time of construction. And it is very
topical in the developed countries
where an erectors’ labour is well-paid
and a contractual price is strictly pre-
determined and a profit is not so
high to cover expenses because of
unforeseensituations. Thecommercial
logic is unshakeable: as longer the
construction as less contactor’s profit.
The experience of erecting similar
buildings demonstrates that if work
organization is made correctly a
standard floor can be erected within
three or four days at average. To
obtain such speed it is necessary
to have trained staff, self-lifting
progressive shuttering for erecting
of wall of the central core, designed
individually for building in advance;
enough quantity of lifting devices
(cranes, manipulative devices for
concrete delivery); concrete pumps
delivering concrete at a height of 300
m; elevators providing timely access in
the construction site, enough reserve
of building materials and products
in the construction site; functional
quality inspection providing timely
eliminations of defects and clear
organized schedule of works when
some parallel building process are
carried out with a difference in some
floors.

Returning to the tower Eurasia it is
necessary to underline that all listed
above components for successful and
fast building erection were provided.

Erecting works were carried out in the
following way. In the first place metal
columns of the core were erected
ahead of concrete casting in 4-5 floors.
For a pilaster side of columns, before
the erection of walls, assemble beams
are used in the level of every floor and
then they were built in walls. After
that core walls were reinforced and
formwork was prepared; formwork
joined on underlying constructions of
walls using anchors built in concrete.
Hereby four types of works are carried
outsimultaneously: metal construction
erection, reinforcement and concrete
casting of walls, concrete curing and
removal of formwork with a break in
some floors.

Outer perimeter mounted following
the growing core. The erection
sequence was the same and with
a break in two or three floors, the
following works were carried out:
Placement of columns, their join
with beams, laying of boarding,
reinforcement of floors, concrete
casting and curing.

When the work is organized by such
way, a new floor can appear every
three or four days.

MAINTENANCE
Push Puzzle Car
Park

(p.106)
MATERIALS PROVIDED BY BEST
WAY USA

Shortage of parking

places in big cities is a vital
problem. Dense housing
development, parking and
storage difficulties for the
citizens call for optimal

use of vacant space. Latest
innovations help to solve
these problems.

American company BEST WAY USA
brings forward the cutting-edge
technologies to solve problems in
parking business—anew computerized
system Boomerang. It allows to
minimize human involvement in the
process of parking an considerably
protect it from vandalism and theft.
It resembles the children’s game of
“squares”, however the players are
a man and a robot. This system is
totally suitable for high-rise buildings
where the demand for parking places
significantly exceeds the available
space. Fully automated systems have
a number of advantages over similar
parking methods, existing on the
world market.

One of the main advantages of this
system is economy. Boomerang
increases the number of parking places
by 66% in contrast to standard variants
of parking spaces. Moreover, economy
is achieved through the reduction
of expenditures on vent systems.
Similarly, it helps to reduce the waiting
time for your car which amounts to 1-3
minutes depending on the number
of simultaneous orders. Expenditures

on salaries for serving staff are also
reduced as there is only one operator
managing the process.

Another important factor is energy
saving. This parking system does not
require constant illumination, there
is only technical light which leads
to smaller energy consumption and
consequently to additional economy,
the reduction of maintenance and
operating costs.

Still another significant moment is
safety. The vehicle is fully protected
due to limited access to the parking
space. It makes unauthorized break-
in absolutely impossible. Assault on
the car owner is also hard to imagine,
as various ways of ID are used (sms,
plastic cards, entryphones, biometrics)
for giving out transport means.
Besides, each level of the parking
space has mechanical and sensor
security systems.

Eco-friendliness is another advantage
of the system. This method of parking
eliminates harmful emissions into the
atmosphere as it is carried out with
engines turned off. Consequently,
the chances of car inflammation are
reduced, accidents are eliminated
and the building remains in pristine
condition.

The complex may be built on the
basis of existing parking space,
as an adjacent building or a new
structure. Boomerang system allows
underground, overground and
combined parking in retail, office,
residential and hotel buildings or
airports.

All the spare parts are produced in the
USA. Guarantee servicing is provided
on the territory of Russia. Boomerang
Systems patented its invention — BMR-
1000™, which in contrast to previous
systems doesn’t use steel frames and
rails. Navigation is realized along a
flat concrete floor. It allows to widen
the scope of possibilities which
solve a whole range of problems. In
contrast to typical automated systems
BMR-1000™ allows to increase the
number of transactions in a narrow
passageway. The system easily picks
up a vehicle and transports it in any
direction, rotates it up to 360° on any
level. The car is easily removed from
the garage for servicing. Besides, solid
concrete decks secure safe access to
cars for servicing. Each horizontal
level is equipped with robots which
can travel under the parked vehicles.
The central lane is always open for
navigation and has a safety zone both
for the transported vehicle and for the
servicing personnel.

The owner’s participation in the
parking process consists in driving
the car into the parking lift, stop the
engine and get a PIN-code. In the lift
the car is scanned and the system
defines its parameters (height, length,
width, weight, presence of people or
explosive stuff). After that the data
is sent to the operator on the head
computer. The system finds a vacant
place or the one fixed for this car
and gives the robot a command. The
lift goes up to the given floor where
another robot is already waiting for

the car. It goes under the car, finds the
wheels with the help of sensors and
having lifted the car 5 cm from the
floor delivers it to the place specified
by the system. The carrying capacity
of the robot is up to 3000 kg. With the
increase of workload additional robots
are switched in the process to relieve
the main routes. The system can add
robots at any moment to increase the
throughput and speed of delivery of
cars to their owners.

Retrieval of cars is realized in 2 way:
you may push in the PIN-code right
at the lift shaft and then you'll have to
wait a while until your car is delivered.
However there is another way: while
you are at home, in the office or
shopping centre you can send the
operator an sms with the PIN-code
and the time you want your car at the
curb. In this case you'll get an sms back
with the lift number and the time of
delivery. You only need to go to the
given lift shaft and your car will be
there already.

The whole process is managed by one
operator who can serve several parking
spaces. Therefore there’s no need for
extensive servicing staff (drivers on the
floors, securities, cleaners). Expenses
on annual redecoration of the parking
space and road marking on the floors
are also eliminated.

The system allows to place the cars
on each floor not in 1 or 2 rows with
multitude of side tracks, driveways
and access roads but in 3 and more
leaving just one vacant place and one
technological corridor for navigation
and car transfer by robots. The cars
are placed according to the principle
of a game of “squares”, i.e. with one
vacant space available the system
can retrieve even the farthest car
for 1 to 30 minutes if required. The
more robots there are the less time
is needed for delivery. The robot
doesn’t need much space for turning
and manoeuvring, it can rotate up to
360° on spot which enables an even
denser network of cars. Car damage
and robot collisions are impossible
as a grid for robots is built into the
floor. In case a robot goes out of order
it is easily removed for guarantee
servicing without disturbing the work
process.

At existing parking spaces the size of
one placeis 11 sq m (2,5x5). Taking into
account the entry and exit driveways,
ramps and lanes it amounts to 35
sq m per car. The system allows to
reduce this figure to 14 sq m per one
parking place, including entry and exit
driveways, ramps and lanes.

If necessary automated car-washing
equipment or heat canons may be
installed at the entrance, then there
will be other services available.

BEST WAY USE is a stable American
company working in the sphere of
high-tech, exclusive representative
and partner of Boomerang Systems
in Russia and CIS. In the near future
the company is going to open its
offices in Finland and Norway.

Boomerang Systems is the global
leader in the sphere of production

of amusement rides, automated
storage systems and storage
bases. One of the latest projects
of the company is a unique system
of robotized parking. “We view
the Russian market as one of the
most perspective ones,” says the
managing directorin Russia Evgeniy
Livshitz.

“Today the company is ready to
consider different variants of
cooperation and development of
the project in Russia. We're waiting
for offers from city administrations,
developers, investors, managing
directors and anyone interested
in the realization of the project, -
says the company deputy director
Albert Kanafeev. - We hope that
the latest technologies will be in
demand in Russia and will not only
prove their efficiency and economic
justifiability, but also become part
of everyday life, making the services
more available and customer-
oriented”.

ECOLOGY
The Green
Standards

(p.110)
TEXT BY ELENA BURENINA, PHO-
TOS PROVIDED BY AHI CARRIER

Never negating Goethe’s
romantic view on archi-
tecture as music in stone,
the contemporary urban
planning may be rather
defined as materialization
of the newly-born social
trends and of our hopes
for future. The evolving
ecological responsibility
urges revision of existing
building standards and
maintenance regulations
for buildings and facili-
ties, to be replaced by so-
called “green” standards.
To be LEED or BREEAM
certified the structures
must be equipped with
energy-effective and
environmentally-friendly
climatic equipment, which
give resource savings,
reduces harmful emissions
into atmosphere being
customer-oriented.

The trends, which are currently taking
shape, such as the inevitable
exhaustion of non-renewable resources
andprobableclimaticchanges,induced
a brand new approach to the solution
of construction industry problems in
terms of environment protection. First
of all, after the oil crisis of early 70s the
tasks for better energy-effectiveness of
buildings were set, and subsequently,
emissions of greenhouse gases were
limited to protect the ozone layer.
Two last decades formed ecological
social movement and in a number of

countries the organizations promoting
eco-technologies for building industry
were established. Their activity
was resulted in development and
implementation of so-called “green”
standards, which are in other words
the ecological design evaluation
criteria.

The first, the most exacting and
voluminous standard is BREEAM
(Building Research Establishment
Environmental Assessment Method),
which was proposed by BRE (The
Building Research Establishment) in
1990. So far, more than 200 thousand
of buildings are certified and more
than 800 thousands are registered for
further certification. Younger standard
is LEED (The Leadership in Energy &
Environmental Design) designed by
US GBC (U.S. Green Building Council)
in 1998. It is primarily oriented to the
US real estate market and American
legislation, but it is also adopted in
many countries. BREEAM was also the
basis for national standards of Canada,
Korea, Australia, Hong Kong and
Netherlands.

Any of existing “green” standards
presume integral approach to the
ecological estimation of a project.
This approach deals with energy
consumption, environmental
discharges, application of
environmentally-friendly materials,
heat insulation, site improvement,
recycling etc. The only satisfying
solution of all assigned design tasks
guarantees the “green” certificate.
Depending on the rates, obtained in
all categories, the LEED certificate can
be Platinum, Gold, Silver or general.
BREEAM also feature the rating
BREEAM Outstanding.

In the field of power consumption it is
recommended:

- to save power by installation of
energy-effective equipment;

- to use renewed resources, such as the
solar and wind energy, maximally;

- to substitute electric power by
alternative sources (for example,
natural gas); - regeneration.
Peculiarities of the tall standard

In the opinion of Anthony Wood,
CTBUH Executive Director, who is the
leading expert of high-rise industry,
high-rise  buildings, increasing
accommodation density, contribute
less overall energy consumption in
a city, reduce environmental loads
(thanks to shorter transport routes
and more compact infrastructure),
however, if only these structures meet
environmental challenges.

The energy content of high-rise
buildings may be lowered by better
access to the daylight and air, taking
chances of harnessing solar and
wind energy, and the main thing - by
installation of energy-effective utility
equipment, and primarily, climatic
systems.  Furthermore, usually
together with the height of a structure
the significance of the maintenance
system of a building, which
coordinates the work of equipment,
also grows. Power consumption may
become less with optimum operation
timing. In particular, to relieve the
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district power network and better
efficiency of a structure the night
time cooling and cold storage may
be applied.

Certification of a structure according
“green” standards, ecological safety,
as well as creation comfortable
living environment require creative
collaboration of architects and
designers. The best results are
achieved when all parties envolved
into design process are safe
professional partners pursuing the
goals of sustainability.

Carrier is the producer of
climatic systems with the highest
international reputation in terms
of ecological safety. It is the major
world manufacturer of conditioning,
ventilation, heating and central
cooling systems, leader in energy-
saving technologies and innovative
production processes. One of the
company’s basic commitments is
preservation of environment for the
future generations. Therefore the
equipment is characterized by high
energy-effectiveness featuring the
coolants, which are not harmful for
the ozone layer.

Carrier is the subsidiary of global
corporation United Technologies
Corporation (UTC), which designs
and produces highly technological
equipment for aerospace and
construction industry having the
richest experience of creation of
ecologically safe products and
technologies.

For buildings and facilities subject to
LEED certification, and also for the
projects, which set be maximally
approximating to ecological
standards, the Carrier offers the most
energy-efficient climatic equipment of
Evergreen n AquaForce series, and also
Freon-free absorption plants using
alternative energy sources and utilized
energy.

The high performance19XR Evergreen
chiller with the airtight centrifugal
compressor is characterized by
refrigerating capacity 1-10 mW
with the best energy-effectiveness
indices throughout the industry. Its
productivity remains the same during
entire operation life. Application of
variable frequency drive instead of
specific frequency drive considerably
increases effectiveness of installation
at partial delivery mode and
low condensation temperature,
characteristic for most of its operating
period. The shop-mount drive ensures
easy maintenance and effective
heat removal. Airtight construction
guarantees the minimum leakage
of HFC-134a ozone-friendly coolant.
Carrier Evergreen chillers are supplied
together with CCN (Carrier Comfort
Network) control system, which
is integrated into monitoring and
maintenance system of a building.
About two years Carrier launched
manufacturing a new product line
of 27 models of water-cooled screw-
rotor refrigerators 30XW AquaForce
with 400-1800 kW output. These are
the leading installations in terms of
energy effectiveness and reliability.

Design features allows to use them
for heating, conditioning and various
industrial applications. The adjustable
heat from coolers is employed for
heating. High thermal coefficient
exceeding 6,5 ensures water heating
up to 63°C. This chiller applied for air
conditioning successfully functions
together with earth-coupled heat
exchangers, cooling towers and
dry coolers thanks to wide range of
operating temperatures of water.
Configurations of 30XW chillers for
industrial application are capable of
accurate producing low-temperature
solutions down to -12°C for processing
of foodstuffs and ice formation.

The AquaForce are produced in two
modifications in terms of energy-
effectiveness. Increased refrigeratory
coefficient and, correspondingly, the
lowest operating costs is inherent
to 30XW-P. The factor reaches 6,2,
whereas according to the Eurovent
classification, the chillers of A Class A
should provide the values not lower
than 5,1. Such energy-effectiveness is
achieved by application of innovation
technical solutions: optimized design
of heat exchanger and compressor
drive, employing of economizer with
the electronic expander improving
performance characteristics.
Absorptive chillers produced by Carrier
since 1945 are highly economical
and ecologically safe. At present
several types of such installations are
produced, which use as energy source
the heat of overheated water vapour
or hot water, and also the heat of
combustion of natural gas, petroleum
residue or other petroproducts. Waste
heat produced by cogenerators or
associated with some technological
processes may also be the energy
source. Absorption equipment
is optimal if electric power input is
limited. It is selected with regard to
parameters of available energy source,
cold/heat production needs, and also
by temperature of the cooling water at
system input and output.

The absorption installations have a
number of advantages in comparison
with the steam-compression
refrigerators:

- chiller uses just water and lithium
bromide as natural coolant;

- low-vibration noiseless operation
thanks to thermochemical compressor
and, correspondingly, justfew movable
parts;

- increased reliability and durability of
equipment for the same reason;

- the uninodal configuration of
electrical equipment of installation
allowing single source powering;

- managing without boiler or using
boiler of well smaller volume.

Series of single-stage 16JL and 16JLR
absorption chillers with steam and
water heating respectively, include
39 dimension types with 260-2300
kW output. This equipment functions
as chiller and heater, and it is also
capable of performing hot water
supply. Reliability and airtightness of
design, excellent corrosion protection
ensure dirability of equipment, whilst
automation increase its effectiveness:
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- original patented Carrier coolant
consumption control system ensures
reliable operation of equipment
at partial load mode and low
temperatures of cooling water (down
to 15°C) without the additional
compensation of cooling tower;

- solution concentration is maintained
automatically to prevent both its
crystallization and excessive dilution;

-automatic engineless letdown system
eliminates the problems caused by
noncondensing gas emitted in the
course of operation.

17 models of absorption airtight
direct and double purpose chiller/
heaters of 16DN and 16DNH utilize
natural gas or liquid fuel as energy
source. High efficiency of this
chiller is rooted in two-stage design
performing dual reconcentration of
the absorbing solution by means of
high-temperature and lower stage
generators. In the cooling mode at
full load and standard operating
conditions its net efficiency rate
is 1,01. At partial load and low
temperatures of cooling water (down
to 16°C) stable operation and excellent
efficiency of equipment is ensured
by standard solution concentration
control system. Consumption of
solution is regulated automatically at
all operating conditions. Gas burner
profile provides 100-25% continuous
range of productivity. Rapid switching
from cooling heating mode is also
available.

For unit’s life-support system the
Carrier professionals recommend
parallel installation  featuring
refrigerators powered by various
energy sources as the most flexible
and cost-effective solution, which
increases the system’s reliability. In the
hybrid system consisting of absorption
and electric chillers at basic conditions
all needs are being covered by one
chiller, whereas the second is switched
in use at peak loads.

To ensure energy-effective heat-
removal with minimum water losses
the Carrier climatic systems feature
closed type water-saving cooling
towers or hybrid Baltimore Aircoil
(BACQ) installations. For example, the
hybrid HFL cooling tower saves up
to 80% of water operating without
steaming and frosting hazard may be
flexibly switched between dry and
evaporative cooling regimes. It works
practically noiselessly, as well as VFL
and VXI closed cooling towers. The
closed type cooling towers has the
internal cycle, when cooled working
fluid circulates within closed circuit
inside the heat exchanger, without
contacting with air and, consequently,
preserving its composition, and the
external cycle, when water is being
splashed onto the heat exchanger
just alike with atmospheric-cooling
towers.

Depending on the parameters of a
building and configuration of climatic
equipment the heat removal may
be performed by air-cooled Trillium
coolers, equipped with adiabatic
precooling compartments or dry-
coolers (so-called dry cooling towers)

with energy-effective drives, such as
Carrier 09GHCA.

For needs of ventilation the special
super-tight thermo-isolated central
conditioners with energy-effective
drives, fans and highly effective
heat exchangers are used, such as
air supply installation Carrier 39HQ.
The Carrier central conditioners
are designed according sectional
principle, which allows easy selection
of equipment configuration meeting
certain requirements the best way.
All components (air filters, heat-
regenerators, fans, heat exchangers,
humidifiers and mufflers) are
integrated within a single frame
providing excellent air processing
and optimal energy consumption.
The HVAC equipment of a building
operates effectively only being
controlled by centralized monitoring
and maintenance facility - Building
Management System, BMS. The
intellectual systems of building
automation by Automated Logic
Corporation (ALC), which is a unit of
AHI Carrier since 2004, provides not
just energy saving solutions, but also
comfort. These applications are based
on reliable and adjustable WebCTRL
software platform designed by
ALC. It is characterized by excellent
graphics, user-friendly interface
and great opportunities of network
access. The ALC automation systems
are compatible with HVAC equipment
and management software of various
producers.

“Green building” in our country seems
to be very promising. Therefore, in
2009 the Council for Ecological
Building in Russia (RuGBC) was
established. At present there are no
any domestic structures certified
according to LEED or BREEAM, but
there are several buildings, registered
for further certification. Furthermore,
in a number of projects achieved
excellent results in terms of several
“green” standards. For example, in
the Europeysky shopping centre,
Lefort business centre retrofitted with
energy-effective climatic equipment
and systems of building management
completely satisfy the most exacting
requirements of these standards and
serving the benchmarks of ecological
building in terms of:

- cost-effectiveness of building
operation through energy and water
saving;

- better microclimate as ergogenic and
health protection factor;

- less harmful influence of a building
on the environment;

- better investment and/or leasing
potential of a building.

In future most of office, retail,
entertaining and premium residential
buildings are likely to be built in
accordance with the ecological
standards, first of all because
profitability of this approach.
More investment on acquisition
of effective equipment results in
prompt payback through less need
and consumption of electricity and
water, meanwhile low operating costs
attract leaseholders and make happy

the owners of buildings. Furthermore,
more and more people are becoming
ecologicallyconcerned.Such priorities
may become crucial for business
connections with foreign partners.
Therefore it is very important for
corporate reputation to declare the
attitude toward environmental issues,
and leasing out a “green” building
seems to be very smart PR stunt.

The matter of international
prestige would probably promote
implementation of ecological
standards into domestic building
practices. 10 capital structures
for Sochi Olympiad (of 202 in toto)
are set to be certified in line with
international “green” standards.
For other structures the corporate
ecologicalstandardswillbedeveloped
to be the prototypes of our national
sustainability standard.

VERTICAL TRANSPORT
KONE:

for Construction
and Maintenance

(p.114)
INFORMATION PROVIDED
BY KONE

In the course of erection

of any major architectural
unit the elevator system
becomes the integral part
of its structure, moreover,
the higher the building, the
greater the role of hoists.
Availability of operable
elevator is crucial, since it
provides not only passen-
ger transport in completed
building, but also conveys
various building materials
facilitating and accelerat-
ing the process of erection,
finishing and beautifica-
tion.

KONE is the company renowned
worldwide for quality of its products,
which is distinguished by special
approach to equipment of high-
rise buildings with lifting gears. All
KONE solutions, be it the mainstream
KONE EcoDom elevators or premium
KONE Alta, are energy-effective
and utilitarian, being loaded with
many additional properties, which
facilitate erection of a building
allowing to decrease expenditures for
maintenance.

For instance, the KONE MonoSpace
elevators, which are capable
of travelling up to 150 m, may be
optionally deployed even without
arrangement  of  construction
scaffolding. This facilitates the
process of installation and cutting
time for sitework. Because of unique
design the KONE MonoSpace elevator
shaft is being mounted gradually,
and all components of its drive are
positioned directly inside the shaft,
therefore the elevator does not
require a machine room.

SPECIFIC SOLUTION FOR
CONSTRUCTION

When a building is underway, the
available production capacities can
be strongly supported with the KONE
JumplLift platform, which is intended
for lifting of building materials
and equipment. Using the KONE
Jumplift it is possible to solve many
transport tasks, including delivery
of construction personnel. As a
matter of fact, the KONE JumplLift
is a worthwhile alternative to the
external lift gears, which are used in
building industry for more than 40
years. Their drawbacks, as is known,
are slow travelling and low safety,
and also such installation have to
be dismantled on completion of
building. The KONE JumplLift allows it
equip the shaft of future elevator with
temporary platform providing 4 times
more as rapid safe transport of freight
and personnel, than external gears.
In fact, the KONE Jumplift is a kind
of temporary machine room, which
moves down-up as the structure is
being built. KONE JumplLift feature
special installation platform intended
for lifting and installation guide rails
forelevatortravelling.Onarrangement
of retrofitting the drive can be raised
higher to proceed operations at
upper floors. The only things to do
on building completion is replacing
the temporary machine room with
the constant one, performing
finishing of the car and equipping the
elevator with necessary electronics.
Using KONE JumplLift users can
save on construction equipment
lifting diverse materials through the
standard elevator shaft in the course
of installation of the gear itself.

The KONE JumplLift system can be
installed on KONE MonoSpace Special
or KONE MiniSpace platforms. In
the first case elevator with hoisting
capacity of 1000, 1275 or 1600 kg
operates without machine room at all
up to 120 m. The second platform
(KONE MiniSpace) offer more options,
but it requires a machine room of
minimal cubage. If the freight capacity
is 1350 kg, the elevator can run up
to 200 m, whilst with 1600 kg - up
to 180 m. It's worthwhile to keep in
mind that KONE JumplLift travels at 2,5
m/s, which is manifold as quicker than
hoists of conventional design.

PREMIUM ELEVATORS KONE ALTA
The specific KONE Alta lifts, intended
for high-rise buildings, are capable
of running even higher guaranteeing
excellent reliability and safety.
For several years now, the KONE
specialists have been testing the high-
rise lifting gears in some exhausted
mine in the suburbs of Tutuuri town
located not far from Helsinki. The
330 m deep underground construct
allows to trace interaction of all hoist
gear components without vibrations,
characteristic for  overground
structures.

Today the KONE Alta elevators can run
up to 500 m at highest speed ensuring
precise stoppage at acceleration and
braking modes comfortable for the

passengers. The KONE Alta may also
be used as a freight gear, when a
building is underway, however high
requirements to design accuracy and
specificity of its drive urge permanent
machine room in contrast to the KONE
MonoSpace elevators. The KONE
Alta travels at speed of up to 17 m/s
having 2 ton freight capacity ensuring
actually rapid delivery of passengers
up and down covering fairly great
distances.

To make elevator operation more
effective the KONE proposes to equip
its systems with auxiliary retrofitting.
For example, the KONE Alta can
work with two-level cars KONE Of
DoubleDeck serving two adjacent
floors at a time. Smart routing system
optimizes passenger traffic even if it is
rather hard. By the way, the KONE Alta
elevators canworkin group integrating
up to eight lifting gears.

Special design development KONE
SilentCar makes KONE Alta operation
noiseless even when at highest speed
rates. The starting and stoppage
algorithm is thoroughly studied in
such a way that acceleration does not
bother passengers. Using a group of
KONE Alta gears with Polaris control
system the traffic is distributed
between floors automatically. Thus,
vertical transport becomes virtually
rapid and efficient the most.

In addition, the KONE Alta elevators
are appropriate for freight lifting and
can be enabled for functioning in such
mode immediately after arrangement
of drive and shaft, which components
may be also lifted along with growing
of available hoisting height.

ENERGY-SAVING TECHNOLOGIES
AllKONE elevators are driven by saving
KONE EcoDisk with 96% efficiency
ratio. The specific technology
developed by KONE engineers
saves up to 25% of drive's energy
consumption, which is important
for high-rise building employing
its elevator stuff as the main life
sustenance system. Elevators are also
equipped with light-emitting diode
lighting automatically switching into
energy-saving regime, if idle.

KONE’s clients also often order
regenerating devices accumulating
energy at descending of elevator car
to be spent at its ascending. Thus, the
thrifty owner can make illumination,
heating and ventilation of cars free
of charge, and thus also available
powering of some other elements of
electrical equipment from this “free”
source of electricity.
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