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MpouseopcreenHas dupma 000 «bunap» Geina co3pana 8 2007 rogy

C Uenoio paspaboTki W BHEAPEHWA 3NeKTpoTexHWdeckoro obopynoeaHua

B pEIMKEH HHU3IKOIMo “ {:PE.H.HETD Knaccos HEHFHH{EHMﬁ, OTEEYdWEero scemM

COBPEMEHHBIM TpeBoBaHWMAM N0 Ka4YecTBY M HaAEWHOCTH 3NeKTpoCcHab-
— . - e . - = WEHMA. Ha faHHBIA MOMEHT KOMNaHuA «bunap» OCYWECTBNAET WMPOKWI
_.,;a_ ) = e — e ! CNEKTP YCNYr NO INEKTPOCHAEBKEHHIO CaMbIX Pa3nkyHbIX obbekTos. Knove-
i '__ S — —1 = : : _ _ BbIMM HaNPaBNeHHAMMK AEATENBHOCTH KOMMAHMKM ABNAKDTCA:

* [poexkTHpoBaHHe, NPOH3BOACTEO, NOCTABKA H MOHTaM NOg KNKOY
T N q el . YHHKaNbHBLIX AnA POCCHH noa3eMHbIX TpaHohopMaTopHbIX
: ' L - NoACTaHUMI Ha Hanpawenwe 10 (20)/0,4 kB.
— MpoexkTHpoBaHKWe, NOCTABKA W MOHTAK NOA KNOY NOACTAHUMA
= g . 7~ ! o 110-220 kB pasnuuHOro HCNONHEHMA.
T e | Buinyck knaccuueckux KTT kuockosoro TMna,
= . R - B R KTN 8 kopnyce TMNa «c3naemys, BKTTL.
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= — E e __ ) . cpeaHero HanpaxeHua - 6/10/20/35 kB (KCO 298, KCO 393,
B = - [ = g | i @ KPY ¢ anerasoBbiMi HAH BAKYYMHBIMH BLIKNIOYATENAMH),
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: HcnbiTaHua M M3MEPEHHA CHNaMKH COBCTBEHHOR NEPeaBMIKHON

= '_ I e anekTponabopaTtopuu.

L M L Vs INeKTPOMOHTaX M PeTPOGHT 06LEKTOR INEKTPOIHEPreTHKM.
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* HedrexkaMCkHi MaWMHOCTPOWTENBHBIA 3300 = BAHK OMPA
@ryN @uaT Cos3 bLL Huseropoackmi
Hunoi komnnere Knightsbridge Park BL Texvonapk Cuures
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MNPy OCTEKASHMA OAHOMD W3 CaMbIX COBPEMEHHLIX 'gh
1 BICOKOTEXHOADT VHHBX BrsHec-ueHTpoa B Mockee HOBAT3K NMyposckwis 3MK LLATM

WCNONBI0EaNECH BATRERKHER Cepua TI-S0300, TK HIML um, M. B, XpyHuueea Norucruueckuil ueHTp ABPOPA
NO3IBOABLLIEN HE TONBKD obetne«“vTe: HeobxoaMyio . IR 000 «Bunap» NorvcrHyeckuid koMnaexo ATNaHT-napk Norvcrwueckwi wewTp BHYKOBO
IHepro3heKTMBHOCTE SAEHWE, HO 1 NOB8LICIATE — 140070, Mockoeckaa oBnacTb, Dnumnuickmin obeext KC «KpacHogapckans HWKN wm. B.B. Tuxomuposa
APXATEKTYPHYIO BEIPSINTEALHOCTE (DACAAS NOCPEACTEOM
WMCNOAL3IDBAHING ABKODETBHBX KPLILLIEK C GOALLLIVM
BLNETOM OTHOCUTEALHO MNDCKOCTI CTekAd.

NioBepeuknit paios MK «Hoewi Toponoks r, Wenkoeo 3Jaeop CEPM w MONOT

nocenok TOMUAMHO, Hoeoe 3ganue TenekomMnadvn HTB

_ mMUKpopaidoH Mruuedabpuka,
| = | cTpoexue nuT B Bcé obopynosaHve NpPOM3BOAMTCA Ha COBCTBERHHOA NPOWM3IBOACTEEHHOM
$i _ € ol T‘% = ' > : Baze. B koMnanuK chopMUPOBAH OTAEN TEXHMYECKOrD KOHTPONA U CUCTEMA
pa E@ \ A , I :aa L ? i s © NE P = % TE'-"E@Hf 8 (495) 255-04-88 MEHEAXKMEHTA Ka4ecTsa, COOTBETCTBYWAA TPEGOBaHWAM MEXAYHAPOAHBIX
- . - La-.-syr—-"!‘ \ : . E-mail: office@bilar-electro.ru cravpaptos 1S0-9001. Bece sminyckaemoe 000 «Bunap» obopyaosaHue
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JZAE]OROXED

cTpountTenbHad CuUCTeMa

KomnaHus Tatnpod Kak pa3paboT4mk 1 NOCTaBLLMK CUCTEMbI AAS
ocTeKkAeHus dacasos

NPEeAOCTaBASIET CBOUM KAMBHTaM KOMNAEKCHLIE peLueHms
TEXHUYECKYIO NOAAEPIKKY Ha BCeX 3Tanax YXM3HEeHHOM O UMKAS 3A3HUSI:
OT pa3paboTKu apXUTeKTYPHOro pelueHns1 A0 3KCNepTU3bl MOTOBLIX
KOHCTPYKUWMIA

Ha sTtane pa3paboTikii NpoeKTa Ha 3AaHWe:

Ha 3Tane NnpoeKTupoBaHUS CBETONPO3PaYHbIX KOHCTPYKLMIA:

v MpoekTibl KM 1 KMA + aaekTpoHHas 6333 BAOKOB AASI CAMOCTOSITEALHOM paboThl

v’ Pa3paboTia TeXHUHeckux peLleHni noa obwexT
v MoAHas1 KOMNAEKTaUMs1 0BLeKToB B CPOK

v/ HoBble KaTanoM 1 BUAEOMBETEPUaALI AASI USTOTOBASHUS]
KOHCTPYKUMIA U Wed-MOoHTaXK Ha obbekTe

MPUIALIAEM K COTPYAHWYECTBY APXUTEKTOPOB WU NPOEKTWPOBLYNKOB, NOJAPOBHEE HA CTP. 86-89

3A0 "Tampod” Ten.: [B552) 77-82-05
Poccws, Tatapcrad, HabepeskHiie HenHbl, e-mail.: pgg@tatprof.ru

yA. MpohmasHan, 53



AIR CONDITIONING & HEATING SOLUTIONS

Carrier pagpaboTtan cBoit COBCTBEHHbIN OTBET Ha CTPEMUTENBHO MEHAIO-
Lumecs TpeboBaHmsa puiHKa: MOAENLHLIA PAL YANEPOB C HOBLIM BUHTO-
BbIM KOMMPECCOPOM C YaCTOTHbIM NPUBOAOM, NOCTPOEHHLIX Ha yCneLwu-
Hoi nnatchopme Aquaforce. Hosasa nuHeiika ¢ texHonornen Greenspeed
npeanaraet OOLUYHO yNYyYLLEHHYIO NMPOW3BOAUTENBHOCTL, @ TaKKe BbICO-
KOE Ka4eCTBO W HafeXXHOCTb NPOAYKLMN.
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B 3dpchekTUBHOCTL
Bl HapeXxHocTb

B OKOHOMWUYHOCTb

B YHuBepcanbHOCTb

www.ahi-carrier.ru
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Mbl XOTUM €TaTb INA HAWWX 32KA3YNKOB W3BPaHHBIM NPOEKTMPOBLIMKOM, C KOTOPLIM Nerko W npuAtHo paGotars! Bee Haww neiicTena Pocens. 105005 Mockea,

HanpaeneHs!l Ha QONTOCPOYHYI NEpCneKTUBY. Mbl YBEDEHb! B CBONX BO3MOKHOCTAX W B NONHOM 00beMe OTBE4aeM NO NPUHATLIM Ha ceba H HaB. Akanemuxa Tynonesa, nom 15, kopnye 15, a1ax 5
o6Azatenbcteam. OCHOBHbIE YepTel CTMNA paGoThl fOpNpoeKTa: BLICOKDR KA4eCTBO NPOEKTUPOBAHIA, KOMNNEKCHOE pelleHie 3afay, cobnio- WWW. gﬂfllm] BCt gl Ten.. (495) 263-7611, 253.?E121 263-7616. EGQ.EEEL 500-5582
fIEHWe NPUHLWNOB NENOBOI 3THKM W NOCTORHHBI NPodieCCHOHANLHLIR pocT info@gorproject.ru

W3 «Muccum» mHCTUTYTa

CMNOYEHHAA KOMAHIA eI BOJIEE 4 000 000 KB. METPOB _ R——
Do s s, P, Sk P va 430000 00y CMPOEKTUPOBAHHDIX 3IAHUN

——
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FEHEPA/IbHOE NPOEKTUPOBAHUE YHAKATIBHBIE SNAHWUA PEMYTALWA HALIEXXHOI O MAPTHEPA

KOMNNEKCHBIIA NOOXO0N: apXMTEKTYPa, KOHCTDYKUMK, :
MHXKEHEDHBIE CETIH, CMIELMANbHBIE PA3NeNbl BbICOTHBIE KOMIJTEKCbI ocpvcel komnavun B Mockee, CaxkT-MetepGypre u MiHcke

Pa6oraa ¢ lopnpoekTom 3aKa34uK nony4aer

BoipasutensHele

na KTUBHbI OnTumansHbI Bece cTtanun u nel
e ¢ a © Camble COBPEMEHHbBIE €6 CTan pasne
o6bemHo- 1 HaOeXHbIE CXEMbI HHKBHEDH I CHCTEMbI NPOeKTa — 0T KOHLENUWN

NNaHNPOBOYHbIE KOHCTPYKUMIA N0 aBTOPCKOro Han3opa
PelWeHnA
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«BbICOTHbIE 3aHUA>»

Tall buildings

Ha o6noxke: KoHuenuusa Cybertopia. ABTop: Erop Opnos, Poccus
On the cover: Concept of Cybertopia by Egor Orlov, Russia
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3oauyecTtBO '15 i

XXIII MexayHapOaHbIN apXUTEKTYPHbIN GeCTvBasb

HoBble NMHAYCTPpUN.

[Mlo3uTNBHDbIE NPaKTUKN pa3BUTUA rOpPoAOB

ExxerogHoe BpyuyeHmne POCCUNCKNX apXUTEKTYPHbIX NPeMui

LUAX, 1-3 oktabpa 2015 ropa

Oprannzatop:
Cows apxutektTopos Poccun —
nof arugon MexayHapogHoro corn3a apXMTEKTOpPOB

Mo BoNpOCaM YY3CTHA,
PEKNEME, COTDYHMYECTBS

17 (495) £90-68-65

+7 (495) 691-53-21
info@zodchestvo.com

zodchestvo.com

AOPOIUE KOJJIETU!

JKOHOMMYECKMI KPU3NC NPOAOIKAET HapyLwaTb NPUBbIYHbIA NMOPAAOK BELLEN, CIIOXKMNB-
LWMIACA B MVPE Ha MPOTAXKEHUN NOCNeAHNX neT. MHOrve npeAcTaB/ieHus, Ka3aBLlumecs
He3bI6NemMbIMY, CTAHOBATCS YK€ He CTOJb OYeBUAHbIMU. 3aTparneas B TON UAN UHON CTe-
neHun Bce chepbl YeNOBEUECKON AeATENbHOCTY, KaK 3TO HY MapafoKCcaNbHO, Ha pa3BuTre
APXUTEKTYPHOMN MbICTIN KPU3UC OBbIYHO OKa3blBaeT NOJIOXKUTENIbHOE BIUAHNE.

Bo-nepBbIx, 060CTpALWAACA B 3TUX YCIIOBUAX KOHKYPEHLMA NPUBOAUT K TOMY, YTO
Ha pbIHKE OCTAlOTCA CUSIbHENLUNE, YTO AOMKHO CKa3aTbCA 1 Ha KayecTBe NPoeKToB. Hy
a BO-BTOpbIX, He CTOWT 3abbiBaTb 06 N3BECTHOM 3aKOHe: nocse Nboro cnaga HacTyna-
eT nogbem. 34ecb yMeCTHO NPOBECTUN aHANOTMI0 C YENIOBEKOM: Uepes onpegesneHHble
BO3paCTHble KPU3NCbl MPOXOAUT KaXXabliA, Hy a NEPUNETUAM NepPexofHOro Bo3pacTta He
3pA NoCBALWany CBOM NPOW3BeeHNs BeJIMKUe NiucaTeny BCeX BPEMEH U HAPOAOB — OT
[JocTtoesckoro ao bpag6epu. OaHako Nobo CNELUanUCT No NCUXONOMN CKaXeT, uTo 6e3
HUX HEBO3MO>KHO MOJIHOLEHHOE Pa3BUTWE JINYHOCTL.

YT0 KacaeTcA apXUTeKTypbl — UMEHHO TPYAHbIE FOAbl CTAHOBATCA BPEMEHEM TBOpYe-
CKOTO POCTa, POXKAEHUS HOBbIX UAEN, U3ALWHBIX N 3OPEKTUBHBIX PeLIeHUI, BpeMeHeM
BHEApPEeHNs HOBbIX TEXHOJNIOMUIA, HOBbIX MaTepranoB. Tak, aMepuKaHCK1e KpUsmncbl mopo-
LU BbICOKOTEXHONMOTMYHbIE LWEAEBPbI aPXUTEKTYPbI, CTaBLwMe 06pasLOM AN BCEro
Mupa. BossepeHrie He60CKpebOB 1 CTPONTENBLCTBO JOPOT B GONbLUON CTEMNEHN NMOMOIO
BbIxoAy AMepuKu u3 Bennkon genpeccumn. BoaMoxHO, CO CTOPOHbI 3TO BbIMNAAUT AOBOJIb-
HO HEOXXMJAAHHO — Ka3anocb 6bl, SKOHOMMKa B 3TO BPEMSA anpuopu He MOXeT MOTAHYTb
BbICOTHOE CTpOMTENbCTBO. OgHAKO Npu H6AMXKailuemM pacCMOTPEHMIN BCE BECbMA JIOTUYHO:
HeboCKpebbl, 3aHMMasn HebosbLLMe YYaCTKY, MO3BONAIOT UHBECTOPY NOMYUNTb MaKCU-
MaJibHYI0 BbIrOAy. BbICOTHble 3faHuA BKyne ¢ 3HeprosddeKTUBHLIMU TEXHONOMMAMM
CerofjHA CTaHOBATCA TOUKOW OTCcYeTa ANA pa3BUTUA N06Oro ropoda, nopoxgan BocTpe-
60BaHHOCTb B CMELMANINCTaX PasfINUHbIX chep AeATeNnbHOCTU. Tak UTo Mbl HafileeMcs, YTo
npepnaraemas Hamm UH$opMaLMaA O TEHAEHLUAX B chepe BbICOTHOrO CTPOUTENbCTBA
B Hallen cTpaHe 1 3a py6exom no-npexHemy 6yaeT Ans Bac nosiesHa u uHTepecHa.

DEAR COLLEAGUES!

CysaxenHuem

U HauUIy4yWumu noxenaHuamu,
2/1aeHblli pedaKkmop
AnekcaHop bukuH.

With kind regards and best wishes,
Editor-in-Chief Alexander Bikin

The economic crisis continues to violate habitual order of things prevailing in the world
in recent years. Many set patterns, seemed unshakable are no longer so obvious. It is
rather paradoxically, but touching upon in a particular extent all human activities, the
crisis usually has a positive effect on the flight of architectural thought.

Firstly, the rivalry, exacerbated in these conditions, leads to the fact that in the market
stay the strongest players, which consequently affects the quality of projects. And

secondly, do not forget about the famous law: after any recession upturn comes. Here
pertinently to draw an analogy with an individual: through the certain age crises passes
everyone, and not coincidentally that the vicissitudes of adolescence devoted their
works the great writers of all times - from Dostoevsky to Bradbury. However, any expert
in psychology would say that without such crises is impossible adequate personality

development.

As for the architecture - exactly difficult years become a time of creative growth,
inception of new ideas, elegant and efficient solutions, the time of introduction of new
technologies and new materials. For instance, at the time the USA crises generated the
high-end masterpieces of architecture, which became iconic samples for the whole
world. Construction of skyscrapers and roads to a great extent helped the States’
economic recovery from the Great Depression. Maybe from the side it appears rather
surprisingly - it would seem the economy at such a time a priori cannot hold up the high-
rise construction. Actually, upon closer inspection, all is quite logical: the skyscrapers,
occupying small areas, allow the investors to get the maximum benefit. The high-rise
buildings together with energy efficient technologies are becoming a point of reference
for the development of any city, creating demand for specialists in different fields. So, we
hope that offered in our edition information on trends in high-rise construction in our

country and abroad will continue to be for you useful and interesting.

Man/mnonb BblchM
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|KkopoTkoO

TaraH Kak CUMBOJI
roctenpunMmcTBa

KomnaHuna Katara Hospi-
tality, mexxayHapopaHbin
onepatop u Bnagenew
ceTn oTenen, 3aBoeBana
[Be Harpagbl KOHKYp-
ca 2015 World Travel
Awards: B HOMWHauUMAX
«Bepywana roctuHM4YHaA
N peBenonepckaa ceTb
KoMnaHun  bnuxHero
Boctoka» un «Jlyywwun
6NUKHEBOCTOUHDBIA MpPO-
eKT B 0611acTn pa3BUTUA Typr3Ma» 3a NPOeKT HeGoCKpe-
6a Katara Towers, BO3BOAMMOro B paiioHe raBaHu [Joxu
ropopa Jlycann.

PaspaboTumkn npoekTa mocTapanvcb OTpPas3vTb COBpe-
MeHHbIe TEHIAEHLMW Pa3BUTUA CTPaHbl C ee BblPaXXeHHbIM
CTPEeM/IEHNEM K POCKOLLM 1 B TO e BpemsA co3AaTb Npak-
TUYHYIO Cpefy, NPUTOAHYI0 AN XXUnbA 1 613Heca, COoTBET-
CTBYHOLLYIO GYPHOMY POCTY SKOHOMMKM KaTapa.

Ha rep6e KaTtapa nsobpaxeHbl ckpeLeHHble Meuu. B npo-
eKTe OHM OblIn TpaHCPOPMMPOBaHbI B OTpakalowwmecs
B BOfaXx 3a/11Ba ceprioobpasHo N30rHyTble GalHK-6nmn3He-
Libl, M3ALLHO NepeKpeLLeHHble Ha YpOBHe NOANYMa, Bbipac-
TaloOLWEro M3 OKPY>KeHWA MasbMOBbIX AEPEBbEB U CafoB.
B 3Tux 3neraHTHbIX COOpPYXKeHWAX OyaeT pasmelyaTbcA
POCKOLLHBIA NATU3BE3A0YHbIA OTeSNb, NPEefOCTaBNAOLWMNNA
BCe yAo6CTBa ANA B3blCKaTeNIbHbIX MyTeLleCTBEHHVKOB,
a TaKkXKe pe3nAeHUMN, B KOTOPbIX CO3faHbl BCe YC/IOBUSA
LNA YAOBNETBOPEHWA NOTPEOHOCTEN TeX, KTO MLLeT 0cob0
POCKOLUHble HOMepa NM60 pewnT CTaTb MOCTOAHHBIM
XKuTenem 3paHuA. B obLuell CIoXHOCTY Komnnekc byaet
BKMoyaTb 604 Homepa. YnbTpacoBpeMeHHble pas3BreKka-

BblchM Man/nons

TefbHble U peKpeauu-
OHHble 0ObEKTbl, B TOM
uncne cneumann3npoBaH-
Hble OYTUKM GpeHAOoBbIX
Mapok, VIP-knHoTeaTpbl,
NUTHblE pecTopaHbl
1 YaCTHble cUrapHble KOM-
HaTbl, 6yAyT AOMOJHEHbI
M3blCKaHHbIMU GAHKETHbI-
MU 1 KOHQepeHL-3anamu.
Komnnekc Katara Towers
pacnonoxeH Ha HefaBHO
CO3[jaHHOM MPUOPEKHOM HACbIMHOM OCTPOBE, yTOmato-
LLieM B 3eSIeHN NCKYCCTBEHHO BblPalLeHHbIX cafioB. 34echb
npefCTaBeHbl pasHOO6pasHbie BUAbI NPOBEAEHNS [OCY-
ra, UMeloTCs akBanapKu MMPOBOIO KJlacca, co3faHbl npe-
KpacHble YCNOBWsA Al 3aHATWIA BOAHBIMW BUAAMU CropTa,
ecTb pecTopaHbl 1 6apbl. FOCTV CMOTYT NONACTb B rOCTUHM-
Ly Ha MaLLiHe (KOMMeKC CBA3aH C HabepeXKHOW MocTamu)
NGO Ha BEPTOSIETE, U TOTAA Y HYX NOABNAETCA YHUKabHasA
BO3MOXHOCTb MOMIOGOBaTbCA C BbICOTbI BENMKOMENHBIM,
CO3[aHHbIM CrieLManbHO AN HUX NaHAwadTom.

«Hawa uenb B TOM, YTOObl CO34aTb CUMBOM FOCTENPUNM-
ctBa XX| BeKa, KOTOPbIN HaxoAMUTCA B OAHOM M3 CaMbIX
BNeyaTnALWMX ropofoB MuUpa, — noAacHWn Xamag Anb-
Ab6pynna Mynna, reHepanbHblii AVUPEKTOP U UNieH COBETa
OupeKTopoB KomnaHun Katara Hospitality. — Mbl cTapa-
eMCA YCTaHOBWTb HOBble CTaHAAPTbI, KOTOPbIE BbIXOAAT
3a npegenbl MHAYCTPUM FOCTUHUYHOTO GU3Heca n obe-
CreymBaloT ropoay MrHOBEHHO y3HaBaemyto AOCTONprMe-
4aTeIbHOCTb, MPU3HAHHYIO Ha MEXAYHAPOAHOM YPOBHE».
OTKpbITWe OTeNA 3aniaHMpoBaHo Ha Hauvano 2018 ropa.
Katara Hospitality

Pacwumpsaa rpaHuubl Tpaguumnmn

JloHOOHCKOe apxuTeKTypHoe 6t1opo 4M Architecture npepcTaBuio KoHLENLuo
HOBOIO KPYNMHOMAcCLUTabHOro NpoeKTa — MHOrodyHKLMOHAIbHOTO KOMIleKca
BC Prestige.
KoHuenums paspaboTaHa no 3aka3y koprnopauuu Signature Holding n Hanpas-
neHa Ha ypbaHucTuyeckoe passuTre ropoaa Spbuns B CeBepHom Vpake.
MNpoekT npepnaraeTt co3gaHue 2500 POCKOLWHbIX XWUAbIX pe3naeHuni, a
TaKXXe KOMMepYecKnx niolaaen, obuecTBEHHbIX NPOCTPAHCTB U peKpea-
LIMOHHBIX 30H B paMKax eAuHON pa3BMBAOLLENCA CUCTEMbI, KOTOpasi, 6e3-
YCNOBHO, 8O6aBUT MHAMBUAYaNbHOCTY 1 BbIPAa3UTENIbHOCTM 3TON MECTHOCTH
3a cYeT HeOObIYHbIX, MOSIHbIX BHYTPEHHEW AUHAMUKIN GOPM.
Pacnonarasacb B ApeBHEM M B TO e BpPemMA AUHAMWYHO Pa3BUBalOLLEMCA
ropoge, komnnekc BC Prestige npeTeHayeT Ha ponb ero HOBOro 3HakoBOro
CUMBONA U KyNbTYpHOro LeHTpa. OH Npu3BaH CNoco6CTBOBATL MHTErpaLum
B HOBYIO FOPOZACKYIO Cpefy CTapbiX Maso3TaXKHbIX JOMOB, CrpynnMpPOBaHHbIX
BOKPYT MCTOPMYECKOTO LieHTpa.
M3 OKOH KBapTUp 3efieHbIX PaloHOB ropofa OTKPbIBAETCA BEIMKONEMNHbIN
BUA Ha Jpbunbckylo uuTagenb, a Takxe lMapk myuyeHuka Camn A6ayn-
PaxmaHa. OyHKLMOHaNbHOCTb KOMMeKca obecneurBaeT TpaguLMOHHan
CXeMa pa3meLleHnsi BCeX 06LeCTBEHHbIX MPOCTPAHCTB Ha HUXHMUX 3TaXkax,
a XWUMbIX MOMeLLeHNn — Ha BepxXHUX. B pamkax mpoekTta npenycmMoTpeHbl
MHOFOYMCIIEHHbIE 3efieHble 30Hbl, Teppachbl U Cafbl, rAe MeCTHble XuUTenun
MOFAN 6bl OTAOXHY Tb.
Mo cpaBHEHMWIO CO CKPOMHOI KWMOW 3aCTPONKON cerogHAWHero Spbuns,
MHOro®yHKLUMOHanbHbIN Komnnekc BC Prestige pes3ko KoHTpacTupyet ¢
NPYBbIYHBIMU CTEPEOTMMNAMU U CIOXKUBLUMMCS 3[eCb 06pa3oM >KU3HU, He
roBOpA YK€ O TPAAMLUOHHbIX NPefACTaBNEHUAX O MECTHOW apXuUTeKType.
KomnneKkc cooTBeTCTBYeT fyXy CErofHALWHEro BpemMeHu, npeanaraeT HoBoe
NMOHUMaHMe apXUTEKTYPHbIX GOPM, MO-CBOEMY OTBEYAIOLLNX COXKMBLUENCA
NCTOPUYECKON KapTrHe 3Tol obnactu, oboralyaowmx ee Tpaguumm.

4M Architecture

MunsHb Ha npupopge

KanndopHuitckaa apxuTekTypHas
komnaHua 5+ Design 3aBepluuna
pa3paboTKy npoekTa Ana paio-
Ha Krystal Laputa B ropoge Yanpgy
(KnTam) — yactu »Knnoro BbICOTHOro
Komnnekca coobuwectBa Luxelake.
Komnnekc, pacnofioXeHHbln Ha
6epery o3epa, BKJIlOYaEeT B cebs Tpn
BbICOTHbIX 3[laHWf, COEAVHEHHbIX
MOCTaMW ¥ KaHanamu. Msgann cos-
fJaeTca BneyvatneHue, 6yaTo GawHm
napAT Haj o3epoM. Kaxpas n3 Tpex
6alleH umeeT COHOCTBEHHDIN, OTANY-
HbI OT APYTUX CUNY3T, YTO NpUAaeT
KOMMEKCY YHWKalbHble YepTbl U
BHOCWT pa3Hoob6pasune B ropoacKkon
nensak. 3a cyeT BbICTynawLWMUX
yacTeil cTeH, 6GankoHOB ” Aaxe
OKOH 06pasyloTcAa nomaHble, 130-
6unylowme 3anoMuHaLWUMUCA
APXUTEKTYPHBIMU  3N1IeMeHTamu
dbopmbl. B pesynbtaTte 3paHus
NMEIOT UHTEPECHbIN abCTPaKTHbIN
reomeTpuyeckmin dpacag.

Ha ypoBHe TpeTbero sTaxa 3aa-
HUA COeAMHAITCA MeXay coboin
Zoporoi, KoTopas nsobunyert 3ene-
HbIMW HaCaXAEHUAMU 1 LUBEeTamu,

KOHTpacTupysa ¢ yrnoaTbiMu ¢op-
MamMu 30aHUN U3 cTekna, 6eToHa
n ctanu. Ewe ofHON «U3IOMUHKOWN»
KOMMEKCa CTaHeT YalHbI JOMUK,
KOHCONIbHO  BbICTYMawoWMN  Hap
BOAON, KOTOPbIA ABNAETCA 4acTblo
NOANYMHOW 30HbI OffHOW 13 HalLleH.
Komnnekc rapmMoHWYHO BMMcaH
B KMBOMWCHbIA 6GeperoBon naHp-
wadT. N3 NeHTXayCcoB 1 POCKOLLHbIX
BWM, PACMOSIOKEHHbIX Ha CaMbIX
BEPXHMX 3Ta)kax 3[4aHUA, OTKpbiBa-
eTcA BeNUKONENHbIN NaHOPaMHbIN
0630p. Mo6nM3oCcT OT Komnnekca
6yneT BbIMONHEHO naHAwadTHOoe
03e/leHeHne, YCTPOEHO MHOXeCTBO
NapkoB W peKpeauuroHHbIX 30H.
Kaxablii Xunon 610K KoMMnek-
ca OyneT OKpyXeH COBCTBEHHbIM
CafioM, 11 3TO NMO3BOJIUT €ro XXUTeNAM
6bITb HAMHOTO GnVXe K npupoge.
Koraa niogun 6ynyT nogHMMaTbcA Ha
nudTe Jo CBOUX KBapTUP, UX cpasy
»Ke BCTPeTUT MOope 3efIeHbIX HacaX-
[EeHUIN 1N apomaT LiBETOB.
CTpoutenbCcTBO KOMMeKca Npeano-
naraetca 3aBepwunTb B 2018 rogy.
5+ Design

Man/mnonb BblcuTM 11
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MoHyMmeHTanbHble BOPOTa ropoja

Otenb Bahrain Bay Four Seasons,
pa3paboTaHHbin Skidmore, Owings
& Merrill, opnumnanbHo oTKpbIBaeT
CBOU ABEPU.

HepaBHo B cTonuue baxpelnHa
ropoge MaHama OTKPbIICA HOBbIW
3MIeraHTHbLIA  OTeNb  BCEMUPHO
N3BECTHOW roCTUHUYHOW ceTn Four
Seasons, NPoOeKT KoToporo pa3pabo-
TaH He MeHee 3HaMEeHUTOW apXnTeK-
TypHou ¢pupmown Skidmore, Owings
& Merrill (SOM). Ha oduumnanbHomn
LiepeMOHUN OTKPbITUA MPUCYTCTBO-
Bann Buue-npembep baxpeiHa
wenx Xanupg 6uH A6gynna anb-
Xanuda, umHoBHUKKM Four Seasons
1 ApYyrvie BbICOKOMOCTaBEHHbIE InLa.
Bo3BegeHHOe Ha npuHaanexalem
ceTn oTefleil HacbIMHOM PYKOTBOP-
HOM OCTPOBE, 3aHNe yCTpemnaeTca
BBbICb Haj 3an1MBoM Ha 200 meTposB,
ob6pa3sys 6e3ycnoBHbIii FOPOACKON
OpPVEHTUP MNPUMOPCKOrO palnioHa
cronuubl baxpeiiHa.

«3aBeplieHne  CTpoOUTeENbCTBaA
3paHunAa Four Seasons Bahrain Bay
3HaMeHyeT KJIlOYEeBON MOMEHT
B TpaHcbopmauuy 3Toro panoHa
MaHambl, — 3aABUT OTBETCTBEH-
HbI 32 NPOEKT MapTHepP KOMNaHWUn
SOM Pogxep Jadou. - Cmenan
apXUTEKTYypHas Bblpa3nTeibHOCTb
dopm oTenAa oTpaxaeT Ayx ero
OKpecTHOCTeN 1 pacTylunin ropog
HaMoNHAETCA SHepruemn».

Ha 68 3Taxax obuwen nnowaabo
54 000 kB. M pa3meljatoTca 273
HOMepa, KoOHpepeHU-3anbl 1 6us-
Hec-LeHTpbl, CMa-cajioH u Tpe-
Ha)XXepHbll 3an, NATb 6GacceliHOB.

12 Bblcnr!!h'/ﬁ Man/mnronb

Ha BepxHem ypoBHe pacronoxeH
pecTopaH nnowaabio 2200 KB. M.
locT npubbIBalOT Ha YacTHbIN
OCTPOB C MaTepuka Ha aBTOMOOM-
NAX NO MOCTY WAW KaTepamu, Kyp-
cupylWyYMN C TeppuTopuKn nopTa.
HwXHWe 3Taxn 3haHnA COCTaBNAT
HECKONbKO OTKPbITbIX NaBWIbOHOB
C 3neraHTHOW AeKopaTBHOW oTaeN-
KON 13 n3BecTHAKa. B ueHTpe 3pa-
HWA pacrnonaraeTca rnaBHbIA BXOA,
aKLEHTMPOBAHHbIA FPaHAMO3HON
12-meTpoBO GPOH30BOWN apoOYHOM
KOHCTPYKLMeE, NNaBHO nepeTeKato-
e B no66m otens.
3paHve oTtens dopmupyeTtca u3
[BYX TEKCTYPMPOBAHHbIX GETOHHbIX
BepTUKanbHbIX 6NOKOB, B cepefunHe
MeXAy KOTOpbIMU pacnonaralTca
ewe 17 aTaxken otensa, Ba pecTopa-
Ha, a TaK>Ke 3TaXu, OTBeAEeHHble Noj
pa3mMeleHne KoHdpepeHL-3anos.
OcTeKneHne CeBepHOro M KXKHOro
dacafoB NaHOpPaMHbIMU OKHamu
OT Mona Jo noToska obecneyvBaeT
obuTaTenAam oTens HenpeB3oOWAeH-
Hble BuAbl Ha lNepcuackuii 3anus
N npocTupamlycs nepej HUM
MaHnamy. Mepuatowme CcTeknaH-
Hble ¢dacagbl npeobpas3oBbiBalOT
COMIHEYHbI CBET B 3aBUCUMOCTU
OT BpPeMeHM CYTOK. 3a cyeT 3TOro
BHEWHWN BUA 3[aHUA HECKONbKO
MeHAeTCA B TeueHue aHA. M3pgann
AWHamMMyHas ¢opma 34aHMA Hamo-
MUHaeT MOHYMeHTasibHble BOPOTa,
BefyliMe nyTelleCcTBEHHUKA K CcTpe-
MUTENbHO pacTyLiemMy 1 pa3BuUBato-
Lwemyca ropogy.

SOM

.BU"diI’Ig MockBa, SKCMOUEHTP

[NaBunboH N2 1

MEXAYHAPOAHAS BbICTABKA
"He IS Bl 23-30 OKTSBEPS 2015

ABTOMATU3AUMA 3OAHUA. YMHbBI JOM.

IHEPTOSPPEKTUBHOCTb
MPOEKT «YMHbIN FOPO»

www. hitechbuilding.ru
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HoBblli cTyaeHuYecKuii ropopaok KopHennbckoro yHnBepcurerta —

npnBepXeHHOCTb K NHHOBaALUAM

B Hblo-Mlopke HauaTo CTPOUTENLCTBO CTYAEHUYECKOrO ropofKa OAHOro U3
CaMbIX MONOAbIX MOAPA3AeNIEHUN NPECTMKHOrO KOpHeNbCKoro yHuBepcu-
TeTa — TexHNYecKon WKonbl. [InA CTPOUTeNbCTBa BbIAENEH y4acToK 3eMnmn
nnowagblo OKono 5 rektapoB Ha ocTpoBe PyssenbTa. fopopok obelaet
6bITb OAHMM U3 CaMbIX SKOMOFMYECKM YNCTbIX N SHEPro3PpPEeKTUBHbBIX Kam-
nycoB B Mupe.

MpoeKT - nnof paboTbl LLenoro paga n3BeCTHbIX apPXMTEKTYPHbIX 6topo. Tak,
MacTep-niaH y4yacTka pa3pabatbiBanca ¢upmoin SOM; npoekT yuyebHoro
Kopryca co3fiaH komnaHuen Morphosis. CTonT oTMeTUTb, YTO 34aHne Kop-
nyca CTaHeT OAHMM U3 CambIX KpynHbIX 3aaHnin B CLUA ¢ HeTTo-HyneBbiM
noTpebneHviem sHeprun: APYruMm CIoBaMu, UM NOTPEeONAETCA CTONbKO Xe
SHepruu, CKonbKo BblpabaTbiBaeTcA. C TOUKU 3pEHUA KOHLIENUUN BHYTPEH-
HUX MOMeLLeHWI 3aHne BeCbMa OT/INYAETCsA OT TPAAMLMOHHBIX akajemuue-
CKUX yupexxaeHuit. YacTHble NpoCTpaHCTBa ANA paboThbl 34ecb CoYeTalTCs
C OTKPbITON NIaHNPOBKOW, 6narofaps KOTOPOI BO3MOXXHOCTN 3GPEKTUBHO-
ro B3anMOoAenCTBUA COTPYAHNKOB PacLUMPAIOTCA.

26-3TaxkHoe obLexnTne AnA CTyAeHTOB 1 NpenofasaTeneil yHuBepcmTeTa
pa3paboTtaHo 6iopo Handel Architects. bawHaA BbicoTon 82 mMeTpa CTaHeT
NepBbIM BbICOTHBIM XWJ/bIM 3JaHMEM B MUPE, NMOCTPOEHHbIM MO CTaHAap-
Tam Passive House. C nomoLbio COBPEMEHHbIX TEXHONOTUIN B O6LLEXNTAN
pocturaetca KoMOOPTHLIN MUKPOKNMMAT B noboe BpemMsA roga: 3umoin
B HemM He TpebyloTcA AOMOMHUTENbHbIE CUCTEMbI OTOMSIEHMA, @ JIeTOM He
HY>XHO BKJIlOYaTb KOHAMLMOHeP. ITO 3[jaHMe CTaHeT «MaakoM» Kammnyca

TexHu4eckon wKkonbl. B Hem oTpaxeHa npuBepxeHHOCTb KopHennbckoro

yHUBepCUTeTa K UHHOBALMAM.

Peanu3auns npoekTa, MHULMMPOBAHHOrO 6biBWMUM M3pom Hblo-Mopka

Maiiknom bnymbeprom, ocyLecTBnseTCA 3a CYET roCyAapCTBEHHbIX CPEACTB

N YaCTHbIX MHBeCTUUMN. OXnpaetca, YTo HOBbIM CTyAeHYECKU ropoAoK

OTKpOeTCA AnA npenopasatenen n ctygeHTos netom 2017 roga.
Morphosis, Handel Architects, SOM

B Tokno 3aBepLueHO CTPOUTENbCTBO NepPBON oyepean
Xunoro komnnekca Harumi Residential Tower

MpoekT, paspaboTaHHbIl obnapa-
Tenem [lpuTUKEpPOBCKON npemuun
Puuapgom Maiiepom, peanusyetca
noppasgeneHvem Mitsubishi Estate
Group. B cooTBeTcTBMM C NpoOeK-
TOM Ha HabepexxHoi ToKuickoro
3anmBa, B panoHe Xapymu Too-Ky
(Harumi Chuo-ku), 6yayT noctpo-
€Hbl ABa BbICOTHbIX 49-3Ta)XHbIX
>KUNbIX 30aHUA BbicoTon 172 meTpa.
BusyanbHO 3TV fOMa MOXOXM, Kak
poaHble 6paThs, HO BCE e KaXAaas
6allHA, MOXHO CKa3aTb, UMEET CBOWA
XapakTep.

CTpouTenbCTBO NEpBOro 3AaHuA
KOMMJIeKCa 3aKOHYEHO B KOHLe
anpena 2015 ropa. MNMomumo 883
KUNbIX KBapTUP, NMPOEKTOM npep-
YCMOTpeHbl caf-Teppaca, ¢puTHec-
LeHTp, Kade, 6ubnnoTeka, a Takxe
3anbl AN NPOBEAEHUA PasaNUHbIX
MeponpuATUA U KOMHaTbl AnA
rocteri. C NOMOLLbIO HaTypanbHbIX
NPUPOAHbIX MaTepuanos, UCMOJb-
30BaHUA UTPbl CBETA U OTPaXKeHuA
B komnnekce Harumi Residential
Tower pgocturaeTtca Apkoe, yeTkoe
Bblpa)eHne GopMbl, NPOCTPAHCTBA
N TEKCTYpbl BHYTPEHHUX Momelle-
HUI. ACCOUMNPOBAHHBIM NaPTHEPOM
komnaHun Richard Meier & Partners
Nako EHom (Dukho Yeon) BbinonHeH
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an3aiiH uHTepbepoB. OH Becbma
yAauYHO OTBevaeT o6Liel KoHLenumm
NpoeKTa, rapMOHMPYeT C ero Kyb-
TYPHOW, apXUTEKTYPHON 1 SKONOrun-
YeCKOW COCTaBNAIOLWMMU.

BawHn Komnnekca opueHTUpoBa-
Hbl C ceBepa Ha tor. Takoe pelueHune
CBA3aHO C TpebOoBaHMAMYU TOKMWI-
CKMX TOPOACKUX BnacTen. byayuwum
Kutenam  Komnnekca Harumi
Residential Tower oTKkpoloTca

BeJIKOMENHble BUAbI HA NaHOpamy
TOKMINCKOro 3anmBa, a TakKXe Ha
MHOTVe ropoAcCKue JocTonprme-
YyaTenbHOCTK, B TOM uYmMcie 3Hame-
HUTbIN PapyXHbl MOCT.
3aBeplueHne CTpouTenbCcTBa BTO-
poii 6allHM KOMMeKca, B KOTOpoW
npegycmotpeHa 861 KBapTupa,
oXUfaeTca B anpene ciegyloulero
roga.

Richard Meier & Partners

s VIHHOBAUWOHHbIE

88 TEXHOJZIOTMU U MaTepUuaibl
ss B cTpoutennpctee u KX
B8 MexagyHapoaHas BbICTaBKa

MposoauTca B pamrax IV mexayHapogHoro popyma
«YMHbIW ropog byaywero»

17 - 19 HoAbpa 2015

Mocksa, MBL, «KpoKyc IKkcno», nasuaboH 2, 3a1 6
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OpraHusarop:

TemaTuKa BbICTaBKMU:

HoseliWwmne TEXHONOIMKM CTPOUTENBLCTEA
* Yerpoicreo dyHagamenTa ¢ Bentuampyemble pacaansl ® AHTUODNEAEHUTENBHBIE CUCTEMBI

MHHOBaUMOHHBIE MaTepHansl
e Tennonsonauna, rmapounsonaumsa * KomnosmTel, NOAKWYpeTaHbl, NOAUMEDD
* [BOCMHTETHUYLCKWE MATEpPUabI

IT-TexHoOnOrMKM
s MHTEennerTyYanbHbie cuctemsl BesonacHocTy ropoga
* CUCTEMbl 2aBTOMaTH3aUMK U AUCNETYEPU3ALMM 30aHKMIA * “YMHBIA nom”

WMuHoBauwuK M moaepHusauma HEX
* CHMCTEMBI MHTENNEKTYaNLHOro yyeTa « CoBpemeHHan KOMMYHaNbHaA M A0POKHaA TEXHWHKA
» KanuTanbHblA PEMOHT U PEKOHCTPYHKLWA 30aHWA

MpoekTupoBaHue
* ADXMTEKTYPHORB, MHMEHEPHOR, rPal0oCTPOMTENLHOR, NaHAWadgTHO:

bbicTpOBO3BOAMMOE CTPOWTENBCTBO
« IMK, NCTK, canaguy-nadeny » MoaynbHble U MOBWABHBIE 30aHKMA * KapKacHO-TEHTOBLIE KOHCTPYKLUWK

BnaroycTpoMCcTEO ropofCcKo cpegbi
= BoaonofroToBKa, BOAOOYMCTKA M BOADOTEEAEHWE * [lopoMHOe CTPOMTEeNbCTBG * O3eneHeHne
* YTUNW33LUMA OTXOA0B

MMAPOCTPOUTENBCTBO
* CTPOMTENLCTBO MOCTOB M TOHHENEW * TeXHONOrMKM YKPEenneHua BeperoBon NMHUK

JHeprocbeperatouiue TeXHONOrMK
* JHeproobecneyenme ropoaa * IHeproadpdekTMBHbIE 30aHUA * ANBTEPHATMBHBIE MCTOYHMKK IHEPTUK

Ovpexkuusn:
Boictasounan Komnanua «Mup-3xcno»
115230, Poccuna, Mockea, Xnebosasoackmii npoesn, agom 7, ctpoenue 10, ogwmc 507

E-mail: city@mirexpo.ru | Cait: www.mirexpo.ru | Teutrep: twitter.com/mirexpo
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BecHoln 3Toro rofa B KpynHeiiwem 13 ropofos Mapokko, KacabnaHke,
B pavioHe Ctapoi MepauHbl Hayanacb peanu3aumsa rpaHAMO3HOro NpoekTa
PEKOHCTPYKLMN MOPTOBON 30Hbl. McTopuyecknin paioH Crapon MepuHbl
ABNAETCA OJHVM 13 CaMbIX BaXHbIX KYJIbTYPHbIX 06bekToB MapoKKo v Kpyr-
HelluMM APEeBHUM MOCeNeHnemM CTPaHbl. Y4YacToOK 3acTpoiikum B obnacTtn
nopta KacabnaHku 6yeT peopraHn3oBaH B COOTBETCTBIM C apXUTEKTYPHbIM
aHcambrem U CTUANCTUYECKOW LienocTHOCTblo CTaporo ropopa, coxpaHsas
3KONOTrMYeCcKoe 1 apXUTEKTYPHOE Hacnefme 3TOro CaMmobbITHOrO permoHa.
lMnaH, NpefcTaBneHHbI 6PUTAHCKUM apXUTEKTYPHbBIM Glopo Foster + Partners,
npepnonaraeT CTPOUTENbCTBO B MOPTOBOW 30HE KacTepa BbICOTHbIX 3AaHUIA.
Ha nepsom 3Tane 6ygyT NOCTpOeHbI Xusible 1 KOMMepYecK/e nomeLleHus,
TeXHOMapK, a TakXe NPUCTaHb AN1A AXT — BCe, YTO NMOMOXeT MPUBJIEYEHNIO
TYPWCTOB V1 NOBbILIEHWIO A€N0BOI akTUBHOCTY B KacabnaHke.

Bropoi sTan npoekta BocctaHoBneHuA Crapoii MeamHbl BK/loyaeT B cebs
paboTbl MO PEKOHCTPYKLIMI MOPCKOTO NMopTa, 3HAMEHUTOTO TEM, YTO OH Pacro-
naraeTcsi B OQHOW 13 CaMblX BOMbLUNX NCKYCCTBEHHBIX raBaHel B Mupe. HoBbli
nopT 6yfeT paccunTaH Ha 200 NprYanos 1 TepMUHaN ANA KPYM3HbIX CYOB.
MnaH mopepHu3aLMK Takxe BKJIOYAeT co3paHue 3,7 KM TypUCTUYECKOro
neliexoaHoro maplupyTa Yepes MefjuHy 1 coeanHeHVie HOBOrO TepMMHana
ANA KPYW3HbIX CY[OB CO BCEMW OCHOBHbIMW AOCTOMPUMEeYaTENbHOCTAMU
1 NaMATHUKaMW KyNbTYPHOrO Hacnefus.
PaboTbl dprHaHcKpytoTCcA nHBeCTULMOHHBIM poHaom Wessal Capital, cozgaH-
HbIM MO UHMLUMaTUBe Kopona Moxammepa VI ana pruHaHCMpoBaHUA Npoek-
TOB MOJiepHM3aLUN TYPUCTUUECKNX OOBEKTOB 1 HeABMXKMMOCTU MapoKKo.
CTpounTenbCTBO MaHNpyeTCca 3aBeplUNTb B TeYEHMe NATY NieT.

Foster + Partners

CrambynbcKkue «6nmnsHelbi»

Vi3BecTHas MeXpyHapofHas apxu-  KU3HW. ITa ufea nerna B OCHOBY
TekTypHas KkomnaHua Chapman  ¢opmuposaHua obuieil naem — ot
Taylor npeacrasuna HOBbII  MPOEKTUPOBAHUS 4O TEXHUYECKOTO
BbICOTHbII NpoekT B Crambyne. U aAMUHUCTPATUBHOIO 0BCAYXU-
Peannsaumsa >3TOro npoekTa Ha BaHMA 06beKTa, U CO3[aHUA WHHO-
CEBEPHON OKpavHe eBPOMnerickon  BaLMOHHOrO MpoCTpaHcTBa AnA
YyacTu ropofa obewaet 6biTb OAHUM  KW3HU, PaboTbl 1 focyra niogen.

M3 cambix APKMX cobbiTuii nocnea-  MHorodyHKUmoHanbHbIn 150-meTpo-
HUX NIeT B TypeL KoM Merarnosnuce. BbIll KOMMIEKC, BKJIOYalOLWMA B cebs
ApXuTEKTOpbl MpegsiaraloT CBol  fiBe 42-3TaxHble OallHu, npuBHeceT
KOHLEMNLIMIO «KU3HW, HAMOSIHEHHOW B >KW3Hb rOPOXaH HOBble KpuTepun
MNCKYCCTBOM»,  COMIACHO KOTOPOW  KayecTBa MMW3HW B 3TOM paiioHe.
MCKYCCTBO [OMKHO CTaTb HeoTbem-  3AecCb 6yaeT co34aHO yHUKaNbHOe,
NIeMOVI COCTaBNAIOLLEN BCEX aCMeKTOB  3KONOrMYyHoe, TuaTenbHO npopay-
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MaHHOE M UCKYCHO BLIMOMHEHHOE  [W3aliH WHTEPbEPOB, KOTOPbIN,
XKMU3HEHHOe NpocTpaHcTBo. O6laa  06Pa3HO Bblpaxanacb, ONMNLETBOPA-
niowaab yyacTka 3acTPOWKM oxBa- €T «Tefa», 1M ynpasjeHue u nna-
TbiBaeT 250 000 KBagpaTHbIX METPOB.  HUPOBAHME 3TMMK MPOCTPAHCTBA-
BHYTpU BbICOTHBIX 3[aHW pa3mMecTaT- MU, MOAPasyMeBaloWUMN «4ywmn»
€A 442 xunble KBapTvpbl, 16 NeHTxay-  3AaHWNA. VICKyCcCTBO BbICTynaeT Kak
coB, 300-MeCTHbIN MATU3BE3OUHbI  OTBET Ha dM3nyeckme n aylwesHble
oTefb, 57 000 KB. M OPUCHbIX NOMe-  NOTPebHOCTM nofel, KoTopble
WeHnn Knacca A++ aTakxke 32000 KB.  KMUBYT B KOMIJIEKCE.

M TOProBbIX MAOWAAel, pecTopaHoB  JTOT 3HakoBbll Ana Crambyna npo-
1 pa3BneKaTesibHbIX LeHTPOB. eKT y»Ke MONyuYus 3KONOrnmyeckyto
HoBylo KoHuenuuio HacbiweHHon cepTudukaumio LEED  Platinum
WCKYCCTBOM >KM3HW APKO WANto- B Kateropun «<Hecywmn Kapkaco.

CTPVPYIOT ABa 3/EMeHTa MpPOeKTa: Chapman Taylor

=
22-5 MexayHapoaHas BbiCTaBka Sec u r I ka
TEXHUHECKWX CDEOCTE OXPaHbI
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TeHn ncuesarot B JIoHAOHe

PeBONOUMOHHDBIN NPOEKT HOBOrO, He OT6pacbiBatoLwero TeHn Hebockpeba
No Shadow Tower pa3paboTaH JIOHLOHCKON apXMTEKTYpHON ¢UpMON
NBBJ. 3paHve npepnonaraetcad NOCTPOUTb Ha MnonyocTpoBe [puHBMY
nobnnsoctn ot 3HameHuToro crtagmoHa O2 Arena. BbicoTHble 3gaHuA
OTOPACHIBAIOT ASIHHbIE TEHW, U [aHHbIA NPOEKT HanpaBNieH Ha CMArYeHne
3TOro HexenartenbHoro s¢dekTa.

PeweHne 310N npobnembl NOMoXeT pa3paboTuMkam NPOEKTOB Hebo-
CKpeboB NoslyyaTb paspelleHuns Ha CTPOUTENIbCTBO B TaKUX TECHO 3aCTpo-
€HHbIX 3aNafHbIX Fopofax, Kak JJoHaoH 1 Hbto-Mopk, roe noTeHumansHoe
BNIMAIHVE HOBbIX BbICOTHbIX 3[aHUN Ha WX OKPYXeHue 4acTo sABAAeTCA
KaMHeM NpeTKHOBEHWA ANA UX Bo3BefAeHUs. B cnyyae ycnexa ngea moxet
pagvKanbHO M3MEHUTb FOPOACKON AM3alH ObICTPO pasBMBAOWMNXCA
ropogos Knutasa n iHgun.

CornacHo npoekty NBBJ, gBa BbICOTHbIX 3faHnA 6yayT pabotaTb BMecTe,
nepeHanpasnAsA COMHEYHbIN CBET, U TeM CaMbiM 3aMETHO COKpallad TeHb
npumepHo Ha 60% Tam, rge oHa Haubonee owyTVMa, T.e. Y OCHOBaHUsA
GalweH. MapHble dacagbl BbICTYMAOT B KayecTBe COMHEUYHOWN «BbITSXKHOW
TpyObl», B pe3ynbtaTe 4Yero BO3HWKHET 3PdEeKT npenomneHns nyyen Ha
10KHOM ¢acafe. XonoaHbIi BO3AYX NepeHanpasnfeTcsa oT ceBepHoro daca-
[a C Uenblo oxNaKAeHWs 30aHuns.

Qopma GalweH 6bina onpefeneHa B pesynbTaTe roAWYHOrO HabnoaeHus 3a
[BVPKEHEM CONTHEYHOTO CBeTa Ha JaHHOM yuyacTtke (51,4800° c.w., 0,0000° B.A4.).
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Mpy ncnonb3oBaHNM KOMMbIOTEPHOTO BbIYNCIUTENIBHOTO NPOEKTUPOBAHUA
(nporpammHbI NpoayKT Rhinoceros) B NBBJ 6bin paspaboTaH anroputm,
C MOMOLLbI0 KOTOPOro N3MEPAIOTCA Yr/bl NaAEHNA CONHEYHbIX Nyyel B Teye-
HMe KaXX[oro [HsA roga. 3aTem KOMMbIOTEP NEPEBOAUT pe3ynbTaTbl B Gopmy,
NMo3BONAIOLYI0 pa3paboTaTb XKenaemyo MoAesb 34aHNIA, OAHO U3 KOTOPbIX
paboTaeT Kak rmraHTCKoe N30rHyTOoe 3epKano.
Mcnonb3ya reHeTUYeCKNiA anropmuTm, KOHCTPYKTOPbI ONTUMMU3UPOBANM 3Ty
dopmy C yueToMm Takmx NapameTpoOB, Kak paBHOMepHOe paccerBaHne oTpa-
KEHHOro CBeTa M MaKCMManbHad niowajb OTpaKatlelh NMoBEepPXHOCTU.
MpuH1Manca Bo BHMMaHMe 1 BuA Ha Tem3y. Yron nageHuna CONHeYHbIX nyyen
YHUKaNleH B KaXKA0ON TOUKe 3eMv, MO3TOMY AJA peanv3aumm aHanormyHoro
npoeKTa B I060M APYroM MecTe HY»HO YYMTbIBaTb PAcnonoXeHne ConHua
ANA KOHKPETHOW NoKaumm.
CornacHo 3asBneHusim NBBJ, 6awHn npepgnonaraetca caenatb MHOro-
byHKUMOHanbHbIMU. Kak 0ObluHO, BepxHMe 3Taxu OyayT oThaHbl noj
XKUNbe, @ B OCHOBAHWM 3[aHUA Pa3MecTATCA Pa3fiMyHble 06beKTbl He0b-
xoaumon nHopactpykTypbl. No Shadow Towers AOMXHblI CTaTb elye
OAHUM COBPEMEHHbIM BEPTUKANbHbIM «NOCENIeHNEM», TAe XWU3Hb He
3amupaeT 24 yaca B CyTKM U 7 fHen B Hepenio. Ee obutatenn cmoryt
nocewatb MarasuHbl M pecTopaHbl, NPOCTO Kypcupya Mexay ABYyMA
LlOMaMu, He Bble3)an 3a npepenbl KOMNeKca.

NBBJ
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Mapsawme caabl B <kkameHHbIX AXKYHrnsax» Holo-Mopka

Hblo-MopK, KOTOpbIi AaBHO acCOLMMPYETCA C «KAMEHHBIMM [KYHsA-
MW», 3aHUMaeT NepBoe MeCTO B MUPEe MO KONNYECTBY BbICOTHbIX 3AaHWN.
MHTepecHoe npoeKTHoe pelueHne apxutekTypHoi ¢pupmbl ODA npussaHo
BHECTW YaCTUUKY NPUPOADI B XKU3Hb XMTENeNn CamMoro LieHTpa mMeranosnmca.
[lnAa cTpouTenbcTBa HOBOTO 3AaHUA Obll BblAENeH KPOLIEYHbI Y4acToOK
3emnun (MeHee 250 KB. M) B BOCTOUYHOWM YacTu MaHX3TTeHa, Henopaaneky ot
wrab-kBapTupbl OOH. Mepepn pa3spaboTumkamu npoekTa OblIM NOCTaB-
NeHbl BECbMa HeTpMBUANIbHbIE APXUTEKTYPHblE N UHXEHEPHble 3aAaun.
MpepnoXeHHOEe MK peLLeHne BMOMHE MOXET NnepeBepHyTb obLienpuHATOe
npepacTasieHNe O TOM, KaK AO/MKHO BbIMMAAETb BbICOTHOE 3AaHue.

41- sTaxkHas ballHA-«KapaHAally» BbicOTON nopAaka 180 MeTpoB npuBHeceT
B FOPOZLCKOW Nen3ax HeYTo HOBOE 1 HEOObIYHOE — MapALWMIA caf. BepxHas
YacTb 3AaHuA, Bbllwe 21-ro 3Taxa, cGopMupoBaHa 13 6N10KOB NPaBUIIbHON

reomeTpumyeckoin Gopmbl, C MOMOLLbIO KOTOPbIX CO3AAETCA U3ALWHBIA PUT-
MUYHBIA pUCyHOK. Ho 3To elue He Bce: B pacape octaeTca coboaHoe npo-
CTpPaHCTBO, KOTOpOe GyAeT UCNoNb30BaHO AN pa3brBKM cagoB. OTKpbITbe
MPOCTPAHCTBA B COBPEMEHHBIX XKUMbIX GALLHAX YXKe He pefiKoCTb, HO apXu-
TEKTYpHOe pelleHne 3TOro 3fAaHuA NOAHMMAaeT KOHLEenuumilo ropoackoro
OTAbIXa Ha OTKPbITOM BO3[yXe Ha COBEPLUEHHO HOBbIN (U AOBONIBHO [OPO-
roii) ypoBeHb. Bce Xuteny neHTxaycoB CTaHyT CYacCTAMBbIMM obnagatenamm
COBCTBEHHOrO Cafa, KOTOPbIN 3aiMeT Liefiblil 3TaX, YTO O4YeHb HeObbIYHO AnA
BbICOTHOrO »unbA Hbto-Mopka. ABTOpbI NpoeKTa yBepeHbl, 4To 3To 6yayT
camble YHUKanbHbIe OTKPbITbie NPOCTPaHCTBa B Hbto-Mopke.
CTpouTenbCTBO MaHMPYeTCs HauyaTb B ceHTAbpe 2015 rofa, 3aBepLunTb ero
npegnonaraetca B KoHUe 2017 ropa.

ODA

Kpbinba Mym6an
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ApxutekTop Pe3a Kabyn (Reza Kabul) npepctaBun cBoii HOBbIi MPOEKT
Xunoro Komnnekca Arista B Mym6awn. Tpu cocTaBHbIX 3femMeHTa 3faHuA
rnaBHOM 6allHM BHeLHEe HaMOMMHAIT pa3BepHyTble KpblibA. MpoeKT pas-
paboTaH C yueToM BCeX COBPEMEHHbIX TpeboBaHUil. B Hem npegycMoTpeHbl
BCE YCNOBMSA, HeobxoauMble ANnA KOMGOPTHOro BPeMANpenpoBOXAEHUA
n oTabixa. 45-meTpoBoe 3AaHne B Gnuxanwem 6yaylwem bynet npeTeH-
[l0BaTb Ha POJib FOPOACKOW AOMUHAHTbI.
AHCamMbnb KoMMneKkca BKIIOYAET B Ce6A HECKONbKO PeKpeaLyoHHbIX 30H
B MOAMYMHOWN 30He 1 pa3Hoobpa3sHble 06BbEKTbI MHPACTPYKTYpPbI, B UMcie
KOTOPbIX — MHOTOGYHKUMOHANbHBINA 3a, OTKPbITbIA U 3aKPbITbin Gacceit-
Hbl, KOMHaTbl ANA NOrM U MeAuTaLMniA, 0300POBUTENbHbIN KNyb, cna-LeHTp,
[XKaKy3W, a Takxe MapHble ¢ MacCaXkHbIMK KabnHeTamu. MapkoBoyHoe npo-
CTPaHCTBO KOMIMJIEKCA OCHALLEHO aBTOMOWKaMy U 3apAAHbIMU CTaHLMAMMN
AN HOBOTO MOKOJIEHWA 3neKTpoMobuneil. Ha Tepputoprn Komnnekca npeg-
ronaraeTca yCTpOWTb BeNocuneaHble 1 6eroble JOPOXKHN, bnarofapa yemy
MECTHbIE XWUTeNIN CMOTYT 3aHMMAaTbCA CMOPTOM Ha CBEXEM BO3yXe.
B cOOTBETCTBUM C peannamMm CErofHALHErO AHSA B MPOEKTe aKTUBHO NPUMEHS-
I0TCA DKONOrMYecKne TexHonornu. B yactTHocTn, npepnonaraeTca Bo3BeAeHne
CTaHLMM OUYMCTKM CTOYHbIX BOA. [locne 3aBepLueHns npouecca peLmpKynaymm
BOAa OyAeT 1cnonb3oBaHa ANA CaHUTAPHbIX HY>KA U NaHALWAdTHOrO OPOLLEHNA.
TeppurTOpMA yuacTKa 3aCTPOVKUN HEeBEIMKa, OAHAKO 3TO He MOMeLLIano apXmTek-
TOpam €o3[4aTb MPOEKT XMIOro KOMMIEKCA BbICOKOrO YPOBHS, MAaKCMMasbHO
NCMOsb3ys BO3MOXHOCTU, KOTOPble MPefoCTaBAAET BbICOTHOE CTPOUTENbCTBO.
Architect Reza Kabul

paHK¢|)1/pTCKM|7’| nupor

oT Porsc

Bpenp Porsche Design, co3paHHbin OepanHaHgom AnekcaHgepom Mopuie
B 1972 ropy, HblHe N3BeCTeH BCeMy MUPY. PeBONIOLIMOHHBbI An3aliH 1 Knaccu-
yeckas 3M1eraHTHOCTb YKPacuan LWMPOKMIA AMana3oH SKCK3MBHbIX Npef-
METOB OT OfEX[bl, YaCOB M aKCeCCyapoB AO... BbICOTHbIX 3aaHuiA. MepBas
6awwHA ¢ PUPMEHHBIM AM3aNHOM B HacToslee Bpemsa cTpouTtca B Manamum
(CLLIA). BpoxHoBREHHble yCMeLHoW peanusauuein 3Toro NpoekTa, An3aiHe-
pbl n3 Porsche Design Group pelumnnu NpoAoIKNTb CBOE HauMHaHue.
O6DbABNEHbl NTOTU BTOPOro KOHKypCa MO MPOEeKTUPOBAHUIO >KUJIOTO
3paHus Porsche Tower. 3paHne npefgnonaraetca Bo3BecTu B fepmaHuu,
Bo OpaHkdpypTe B AenoBon 4YacTu ropoga. B KoHKypce yuacTBOBano
605blOe KONMNYECTBO NMPOEKTHBIX PELUEHNIA CaMblX N3BECTHBIX apXUTeK-
TYPHbIX GUpM.

O6nagatenem nepeoro npusa B pasmepe 100 000 eBpo cTano 6epnnHckoe
apxuTekTypHoe 6topo Griintuch Ernst Architekten, npepgnoxuBsluee npoekT
3[aHUA, BU3yaslbHO COCTOALLErO U3 HECKONMbKUX JeCATKOB CoeB. [ina Toro
4TO6bl BMECTUTL HEOOXOAMMOE KONIMYECTBO NOMELLEHMI, CTPONHOE 3JaHne
cyXalolenca K BeplIMHe XWIoN GallHW C CEeBEPHOWN CTOPOHbI CcoefuHe-
HO C 6onee HW3KOM YacCTbl KOMMEKCa MOCPEeACTBOM BbICOKOIO LIOKONA
N NOANYMHOW 30HbI. [TONHOCTbIO OCTEKNEHHDBIV NEPBbIN 3TaX OTAENAET BCe
3[jaHue OT 3eMn, CTUINCTUYECKIN NEPEKNNKAACh C PACNONOXKEHHbIMU Bbille
YPOBHAMM, 0GOPMIEHHBIMU B BUJE YEPEAYIOLUXCA CIOEB, UYTO BM3yaNbHO
obneryaet BepxHIOK YaCTb COOPYKEHUS.

e Design

Bropoin npu3 poctancAa komnauuum Blauraum Architekten u3 lambypra.
ABTOPbI MPOEKTA, »enan NoAUYePKHYTb YHNKaNbHOEe pacnosioxeHne NpoeKTa
1 co3aaTb BM3yasibHYIO CBA3b C OKPY»KaloWUM 3[aHne [eNoBblM PaliloHOM
OpaHkdypTa, pasfenvnm KOMMIEKC Ha TpU YacTu. 4-3TaxkHoe 3AaHue ¢ BoC-
TOYHOW CTOPOHbI 6yaeT 060pyAOBaHO MapKOBKOWM U MecTamn 06LieCTBEH-
HOro nosb3oBaHuA. C 3anafHOW CTOPOHbI 4-3TaXKHbIA KNNOW KOMMIEKC
nepexofuT B LIOKONMb, FAe OyAyT pacnonoxeHbl TayHxaycbl. A B CTPONHOM
3/laHNM rnaBHOW GalwHK OyAyT pacrnonaratbCA 3—5-KOMHaTHbIE KBapTUPbI.
CeBepHbIV, I0XKHbI U BOCTOYHbIN pacaf 6onee 3aKpbiTbl, B TO BPeMA KaK B
odopmneHnm 3anagHoro dacaga npeobnagaeTt macluTabHoe ocTeKneHne.
MpoekTy apxntekTypHol komnaHum Meixner Schutler Wendt Architekten
13 OpaHkdypTa XOPU NPUCYANIO TpeTbe MecTo.
Kunana 6awHsA 13 Henpo3payHoro 6enoro cTekna, 3aNnoMMHaEeTCcA 3a cyeT
HECUMMETPVYHO pa3MELLEHHbIX, Pa3HOTO pasmepa OTBEpCTUN Ha daca-
fe. Kak onTnyeckuit npoTMBOBEC BEpPXHEeN, aXXypPHOM YaCTU KOHCTPYK-
UMM NOA Hell pa3MelleH ryXOM MOHOMUTHBIA NPSAMOYTrONbHbIA 6/0K.
OTAnYMTeNbHON OCOBEHHOCTbIO KOHLENUUU 3TOro npoekTa 3AaHua
ABNAGTCA Urpa CTaTUKN U AUHAMK3Ma, YCTONYMBOCTU U NapeHus.
CrpouTenbcTeo nepsoro B EBpone 3aaHna ¢ pupmeHHbIM An3aitHom OT
Porshe Design nnaHupyeTca HauaTb B CleAyiolEM FOAY, a 3aBeplueHune
HameueHo Ha 2018 roa.

Porsche Design Group

wan/mony BDICOTHBIE -
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26-31 masa 2015 ropa B ctonuue ¢ ycnexom npowna XX MexxayHapoaHas BbictaBka «<APX MockBa».

3a 5 gHen pa6oTbl BbicTaBKU LieHTpanbHbIf fom XyfoXKHUKa nocetunu 6onee 22 000 yenoseK. CBom
pa3paboTkm n gocTmkeHna npeactasunm 199 poccnincknx n 11 NHoCTpaHHbIX KOMNaHUN U3 NepmaHun,
Wranun, KasaxcraHa, JlatBun, Hugepnangos, CLUA n YkpaunHbl. Kypatopamu nporpammbl 106unenHoro
decTuBansa 6b11N N3BECTHDbIN apXUTEKTYPHbIN KpUTUK EneHa MHcanec n aBToputeTHbIN n3gartenb

BapTt lonpgxoopH.

B kauecTBe rnaBHOW Tembl 6bina
Bbl6paHa «ApXWUTEKTYpHas NOAWNTM-
Ka», UTO OOBEKTMBHO MPEeACTaBnANo
VHTepec 1 AnsA NpodeccmoHanbHowm
ayauTopuu, U ANA  YUHOBHWKOB,
M AN MPOCTbIX rOPOXaH — MoceTun-
Tenen BbiCTaBKW. MockonbKy dectu-
BaJib MU3HaYasbHO 3afyMbIBACA Kak
COBMECTHbIN NpoeKkT KomuTeTa no
apxuTeKType ” rpagoCcTpouTesb-
cTBY ropofa MoCKBbl U COBCTBEHHO
BbicTaBKu «APX MockBa», To 60sb-
LUMHCTBO OCHOBHBbIX COObLITUI decTu-
BafA UMeNn NOAJIMHHO rPajoCcTpou-
TenbHbIN MacwTab. Ha cyn 3putenei
6binn MpefcTaBieHbl PaboTbl Npak-
TUYECKN BCeX KpYMHbIX AeBenore-
POB CTONMYHOTO pervoHa. B pamkax
pa3nnuHbIX CobbITMIN  decTBans
nocnefoBaTtesibHO  paccmaTpuBa-
JINCb TaKune Ba)KHble BOMPOChI, KaK
nepcneKkTVBbl Pa3BUTUA CTOSMYHbBIX
TEPPUTOPUIA, NOBbILEHNE KayecTBa
BO3BOAMMOWN apXWUTeKTypbl, Mpo-
rpaMmbl PeHOBALUV MPOMBILLSIEHHbIX
30H, paclMpeHne TeXHOMOrMYecKnx
BO3MOXHOCTE U, CnefoBaTeNbHo,
3CTETUYECKOro pa3Hoobpasua npo-
V3BOAVMMbBIX ~ AOMOCTPOUTENbHbIX
naHenein. OToenbHOE BHMMaHWE Ha

«APX MockBa», Kak Bcerga, bbio yae-
JIEHO BO3MOXXHOCTAIM MOJIOLbIX apXu-
TEKTOPOB (3KCNo3ULMA «ApXUTEKTYpa
NEXT») n apxuTekType ana aeteil.

Cnefiya ycTaHOBUBLLENCA Ha nocnea-

HMX HECKONIbKMX BbICTaBKax Tpagu-
umu, BecTmbIonb nepBoro ataxa LAX
6bln1 NOCBSALLEH NPOrPaMMHbIM apXu-
TEKTYPHbIM MaHubecTam 1 BaXKHbIM
COOBbITUAM TEKYLUETO rofia B apXuTeK-
TypHOW *u3HN Mocksbl. B aTom rogy
nocetutenn 3skcnosuumn «My3sei
COBPEMEHHOWN apXUTEKTYpbl» yBMae-
JIN Cepuio NPOEKTOB N MAKETOB Kpyn-
HbIX OTEYeCTBEHHbIX APXUTEKTOPOB,
BbIMOSIHEHHbIX 3a BPEMA CyLIeCTBO-
BaHuA «APX Mocksbi». [pun nopaep-
Ke komnaHum VitrA 6biny nokasaHbl
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Hen3BeCTHble paHee paboTbl U 3CKM-
3bl Ceprea Ky3Heuosa, Mwxaunna
XazaHoBa, EBreHua Acca, Bnagnmmpa
MnotknHa, bopuca bepHackoHu,
AnekcaHppa CKoKaHa v Apyrux.

[lanee 3auMHTEpPeCOBaHHbIN 3pu-
Tenb mMor npontn Bo Asop LUAX, rae
npefcTaBlieHHble  MHTepbepHble
N 3KCTEpbEepPHble pelleHns, a TaKkxKe
npvmMepbl CAA0BOro U naHAwadTHO-
ro AvsaniHa HarnagHo yb6expanu
B $aHTa3Mmn 1 KpeaTUBHOCTM oTeye-
CTBEHHbIX crieynannctoB. KoHTpacT
CcBOGOLHON 3€neHN U ICTETUYHBIX
reomMeTpu3NpPOBaHHbIX MNaBUIbOHOB
BHyTpeHHero asopa UJX, ctporun
PUTM AEKOPATUBHbIX NMIOHOB SKCMO-
3ULMIA C HEOXUAAHHBIMU BKpanne-

HVAMM B BUAE duryp anoro, 6enoro
1 YepHOro LBeTOB BCTYManau B CBO-
e0bpa3Hblii Xy[oXKEeCTBEHHDbIN Auna-
nior ¢ nydrkammn U3 npeccoBaHHOro
CceHa W nanvpapHow mebenbio 13
HeKpaLlleHON apeBecuHbl. XKiopu no
[OCTOMHCTBY OLIEHWO NOKa3aHHoe:
B HOMUHaUuM «Jlyyline MHTEpbep-
Hble W 3KCTepbepHble peLleHus»
[vnnom | cteneHn nonyymna Kom-
naHuna RIM.RU.

Ha aHTpeconbHOM 3Taxe MpuBbIYHO
pacrnonioxunace npodeccuoHanb-
HaA npecca. Tam »e MOXHO 6bino
03HAaKOMUTBCA C KHUFaMu Mo apxu-
TeKType, NeprvoguKon n nspatenb-
CK/MW HOBUHKamMW. A Ha OCHOBHOM
SKCMO3MLIMOHHOM YPOBHE 2-T0 3TaXka
LAX 6binv pa3melleHbl NaBUIbOHbI
KPYMHbIX KOMMaHWIA, NPOV3BOAALNX
OTfeNIOYHbIE MaTepuanbl 1 3NemeH-
Tbl Au3anHa. dbPeKTHO BbIrnAaenu
CTeHAbl KOMMaHUM «ApXMKameHb,
ARTLIGHT wn ppyrux, uto nospgHee
6bISI0 CMPaBef/IMBO OTMEUEHO >KIopW
¢dectBana. Hebonblwon 3an uyTb
B CTOPOHe OT Cyry6o mMatepuanbHbIX
nprvmMepoB TBOpYecKoi daHTasnm
OV3aiHepOB — 3KCMO3NLMIA CBETWNb-
HMKOB U OTAENOYHbIX NaHenen — 3Ha-

KOMWA noceTuTenell ¢ pesynsratamm
KOHKYpCa MO apXWTEeKTYpHOW rpa-
duKe, noppepuBaemoro ¢GoHLOM
Cepren YobaHa n Cepres KysHeLoBa.
STa Hebonbluas 3Kkcno3uuua ybean-
TeNbHO [10Ka3blBana, YTo C Pa3BUTU-
eM KOMMbIOTEPHBIX TEXHOMOTUIA BCe
elje MOXHO HaWTV apXUTEKTOPOB,
[iNA KOTOPbIX YMeHMe prcoBaTb apXu-
TEKTYpy ABNAETCS HeobXOAUMbIM
N OuYeHb TanaHTIMBbIM CMOCO6OM
TBOPYECKOrO CAMOBbIPaXKEeHUA.

Ha XX «APX MockBa» BnonHe Tpa-
OULMOHHO 6bINW NpefCcTaBneHbl pas-
nenbl APXUTEKTYPA, ARCH/MARKET,
ARCH/TECHNOLOGIES, ye ynomaHy-
Tble «JKCTEpPbEPHbIE U UHTEPbEPHbIE
pelweHus», a Takxke GARDEN decr,
«fletanu» n «CBeT B apXuUTEKType».
B MexpayHapopHbI ro cseTa u cse-
TOBbIX TEXHOJIOTWI, OOBABNEHHBIN
IOHECKO, nocnegHen pybpuike 6bi10
yaeneHo 0cobo npucTanbHOe BHUMa-
Hue. Pa3nuyHble nekuuw, «Kpyrnbie
CTONbI» N MacTep-Knaccbl no npobne-
MaTWKe CBETa B apXUTEKType 1 ropopa-
CKOM NPOCTPAHCTBE NPOXOANIN Kax-
IbliA IeHb paboTbl BbICTaBKM. B pam-
Kax napanniefbHON KypaTopCKOW
nporpammbl MPOEKT CBET pa6oTana
MexXgucumnanuHapHaa nnatdopma,
coKycnpoBaHHasA Ha Teopun 1 Npak-
TUKe CBETOBOrO AW3aiiHa, rMaBHON
3afjaueil KOTopol Obina oNTUManbHas
VHTErpawumus MexxayHapoaHOro onbiTa
CBETOAM3aliHA B POCCUNCKYI0 Mpak-
TUKY 1 copelcTBue oduumanbHoMy
npu3HaHuio npodeccnn ceeToam3an-
Hepa B Poccun.

MapannenbHylo opHOAHEBHYIO MpPO-
rpammy coctaBun Brtopoin ypbaHu-
CTuYecknin GopyMm, B pamKax KOTOpo-
ro CBOVM BUAEHVEM [anbHelllero
pasBUTUA  CTONUYHOW  apXuUTekK-
TYpbl [enuiCA TNaBHbIN  apXuTek-
Top Mockebl Cepreit  Ky3sHeLos.
OTaenbHoe BHMMaHVe 6Obiio oTBefe-
HO MepcnekTiBam pa3BuUTWA ropopa
BAonb peku. O npegnonaraemol cTpa-
Ternn pPasBUTUA TeppUTOPUI BRONb
BOAHbIX apTepuii MOCKBbI paccka-
3blBaJl MaBHbIA apxuTeKTop AHApei
[He3annoB, a Ha BOMPOCHI MO Teme
BAOXHOBEHHO AENWCA CAeNaHHbIMK
HapaboTtkamu [Opwuii TpuropsaH, ube
6iopo «[MpoeKT MeraHom» BbIUrpano
MeX/yHapOAHbI KOHKYPC Ha pa3su-
Te HabepexHbix Mocksbl. Pa3suTne
TeppuTopuin HoBoll MOCKBbI akTUBHO
obcyxpanocb nocne goknaga tOnum
MaHKpaTbeBOW - pykoBoauTena
mactepckor N2 3 Toro »e MY «<HAulMA
leHnnaHa MOCKBbI», @ O TOHKOCTAX
MEeTOLOB PeryampoBaHnA HOBOWN
3aCTPOMKN  y4yacTHUKM  dopyma

y3HaBanu u3 cooblieHna 3amnpepa
KomuTeTa no apxutekType u rpago-
cTpoutenbcTy (MockomapxuTeKTypa)
Anekcangpa Tmoxosa.

KpynHble pgesenonepbl 1 3acTpon-
LLMKN npepctasmnm  Ha ¢opy-
Me CBOM nocnefHne HapaboTKu.
Mpoekt «BTb-ApeHa T[lapk» no
PEKOHCTPYKLMN CTafuoHa 1 pas-
BUTUIO OPUCHO-KUIOTO KOMMIEKca
1 napka «[juHamo» 6bin oTMeueH 3a

COBepLIEHCTBOBaHNE CMOPTUBHON
MHOPACTPYKTypbl rOpoAa, MpOoeKT
KK «Hacnepgue» xiopu Bbigenuno
3a pa3paboTKy dpacafHbIX pelleHuit,
a MpoeKT CTpoAlleroca KeapTana
«Ceppue CTOnMUbI» HarpaxpgeH 3a
61aroycTponcTBo O6LECTBEHHbIX
NPOCTPAHCTB, OTBEYalLWX CambiM
BbICOKMM CTaHAapTam Kom¢opTa
1 npusnekatenbHocT. KoHuepH
«KpocT» 6bln OTMeueH 3a BKNaj B
apPXMTEKTYPHYIO MOoAnTUKY MoOCKBbI
No COBEPLIEHCTBOBAHMIO MPOEKTOB
[EeTCKMX CafioB M wWKon. B pabote
dopyma Takke MPUHANM yyacTue
npepactasutenn K «Hapoctpon» ¢
npeseHTaLueli CBOero onbiTa BHe-
OpeHns 3HeprospGeKTUBHbIX Tex-
HOMOTNI B aKTyalbHYI0 MNPaKTUKY
OTEYECTBEHHOTO  [JOMOCTPOEHMA.
AO XK IBCY «LeHTp» nonyuun opo-
6peHue XiopK 3a pa3paboTKy cuctem
NaHesNbHbIX W/blX AOMOB HOBOIO
nokoneHva. 3T 1 Apyrve npoeKTbl

6bInV NpefCcTaBneHbl U B CTaLMOHap-
HOW 3KCMO3ULMN Ha TPETbEM 3Taxe
UX. Boobuwe BbicTaBka 2015 roga
n3o6unoBana pasnMYHbBIMK BreyaT-
NALWYMN MaKeTaMU C LiBETHOW MNoa-
CBETKOW, 06unMem Menkux aetanen
N 3¢PeKTHbIMN NHGOPMATUBHBIMU
nnaHweTamu, PacrosioXeHHbIMA He
TONIbKO Ha TPaAULMOHHBIX CTEHAAX,
HO UM Ha Pa3fINYHbIX INMEKTPOHHbIX
npucnocobneHmnsx.

B uenom B pamkax Aenosor nporpam-
Mbl  BbICTaBK/ ObINIO OpraHW30BaHO
6onee 60 meponpuATAN Ha 6 auUc-
KYCCUOHHBIX nowafkax. Jlekuyuw,
MacTep-Kniacchl, CeMMHapbl 1 npe-
3eHTauuM NpoBenyu aBTOPUTETHblE
MHOCTPaHHble 1 OTeYecTBEHHble Crie-
umanuctbl: Poxe Hap6onu, ®abuo
Hosemb6pe, Opwnb [ekk, Ounnnn
Monzep, Cepreit YobaH, AHTOH
Haprouwnii, fOnuin bopucos, Bnagnmup
Ky3bmuH, Ypcyna Monutop, Apuctapx
YepHbiwes, Anekcel LLynbruH, Buktop
DpeiipeH6epr 1 MHOTViE fipyTie.

Xiopn dectrBansa nocneposatenbHO
OTMETUSIO BCe Hanbonee maclTtab-
Hble JOCTMXKEHUA 3TOro rofa, npep-
CTaBNeHHble B pamMKax pPasinyHbIX
nporpamm. 3a crefjoBaHVe NPWH-
uunam apxuTeKTypHON MNOAUTUKM
MocKkBbl 1 BKNaj B CO3faHuE KOM-
bOpTHON 1 KauecTBeHHOW ropoa-
cKon cpepbl gunnom nonyunno 3A0
«PybneBo-ApxaHrenbckoe». B mono-

OEXHON HOMMHALMM  NyYLINX MOJIO-
[blX apXUTEKTOPOB MPW3 NOAYYMNo
Biopo WALL, a B pybpuke «Jlyuwwmin
KypaTopCKWin NpoeKT»  nobepun
npoekT u3 11 61pPo — y4yacTHNKOB
«APXUTEKTYPA JEVNCTBUS» (kypaTop
- Enena loHcanec). Mobeantensmu
cpefm  cneumanbHbiX  MPOEKTOB
cTann BbICTaBOUHbIA MNPOEKT XKyp-
Hana SPEECH - ApxutekTypa [etam
(kypaTop — AHHa MapToBuLKas), SKC-

1. PaboTbl MONoOAbIX A3aHEPOB

2. DKCMOHAT BbICTaBKM

3. XX MexpayHapopaHas BbiCTaBKa

«APX MockBa» npusnekna 6onbLioe
KOMIMYeCTBO YUYaCTHMUKOB 1 noceTuTenemn
4. TopKeCTBeHHanA LLepPeMOHNA OTKPbITUA
XX MexpyHapofHou BbicTaBku «APX
Mocksa»

nosmumna «XpycTtanbHbin  NOYEpPK»
(kypaTop — MpwuHa LyTbKo) 1 Mpoekt
CBet (KypaTopbl - 3. Jlob6aukas
n K. NlowmaHosa). Jlyuwm B pasge-
ne «ApxuTeKTypa» »KIopu nocunTano
MeXXpernoHanbHbI MHCTUTYT Fpajo-
CTPOWTENbCTBA, @ B KaTeropun «CeeT
B apxuTeKType» Auniom | cteneHu
nonyyuna komnanua CENTRSVET.RU.
3aMeTHbIM O06BEAUHSAIOWNM aKKop-
nom npouwepwenn «APX MockBbi»
CTana apxuTeKTypHas BeuYepuHKa
nocse LEpPeMOHUU HarpakaeHus
nobefuTenel, opraH13oBaHHas nap-
THepoMm dpecTnBans — komnaxven RIM.
RU, Ha KoTopon BbicTynuna rpynna
«MopanbHbil KoageKc».
Mo 3ameyaHVAM MHOMMX Y4acTHUKOB
1 OpraHu13aTopoB, NpoLieawas bu-
nenHaa BbiCTaBKa MPOJEMOHCTPU-
poBana 3ameTHOe MocCTynaTefbHoe
pa3BuTME CTONIMUHON aAPXUTEKTYP-
HON MPaKTUKM B MOCiefHve ropbl.
Bbnarogaps nogo6HbiM  CO6bLITUAM
NPOVNCXOAUT  COBEPLUEHCTBOBaHMe
B3alMOAENCTBUA Mexay npodeccu-
OHanamu, ropoAcKMM ynpasrieHnem
N NPOCTBIMY XKUTENAMU, Yem U 0by-
CrioBneHa Aosras U ycnewHas Xu3Hb
3TOro apXUTEKTYPHOrO PpecTmBansa.
MapwmanHa MaeBcKas

wan/mons BBIGOTHBIE 2
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AcroKoH BeKoB Harbosee NorvyHbIM 3aBePLUEHVEM BbICOTHOM [OMUHAH-
Thl ObI1 LMW, LIEPKOBHbIE WMWY CO3AaBaNM MMaBHOE BY3yasnbHOe CBO-
€00pa3Vie ropofoB 11 MOHACTBIPCKIX aHCaMBel B CaMblX Pa3HbIX YrosKax
MUPa. A BOT KaKyto GOpPMY BEHUAN 3TOT Wb — 3aBKCENO OT O4YEHb MHO-
r1X GaKTOPOB, CIOKMBLUMXCA B HALIVIOHAMbHYIO Xy[AOMKECTBEHHYIO CreLm-
DUKY Pa3IMUHBIX KyJbTYPHBIX TPANLMIA. STV TPAAULM OTTauMBaNNCh

1 COBEPLIEHCTBOBANVICH BEKAMM, ONMPAACh Ha NPVBbIYHbIE MaTepKansl

W AOCTYMHbIE TEXHOMOMMM. YTO Xe NepeLLno B apXUTEKTYPY HOBELIErO
BPEMEHN 113 YCToABLIMXCA dopm npotnoro? CHopMmUPOBaANNCH NN HOBbIE
TPaAMLMM 1 GOPMbI 3aBEPLLEHUIA BBICOTHBIX JOMUHAHT C M300peTEHEM
NIMGTOB 11 MACCOBBIM CTPOUTENBCTBOM HEOOCKPEOOB? Kak MoBauAM
UHXEHEPHO-CTPOUTENbHbIE TEXHOMOMMM NOCTEAHMX IET Ha Pa3HOo0bPa-
31ie 06/MKa PyKOTBOPHBIX BEPLLMH MUPOBOTO CKainaiHa? Monpobyem
Moc/ea0BaTeIbHO Pa306paTbCs B 3aTPOHYTON TEME.
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Woolworth Building,
Hbto-Mopk

Minsheng Bank Building,
YxaHb

e 3abupancb CANLLIKOM JaneKko B ry-
6UHbI CTOPKKM, 0603HAYMM BapuaH-
Tbl 3aBepLUeHWI BbICOTHbIX 3[aHWMN,
KOTOpble CEerofHsA MOXHO BCTPETUTb
B peasbHOW MpaKTUKe BbICOTHO-
ro cTpouTesnbcTBa. OTO ABa rnobasbHbIX Hanpasne-
HUA — TPagMUMOHHasA reoMeTpus B pamMKax npu-
BbIYHbIX MPEeACTaBNEHNN O TEKTOHUKE COOPYXKeHWW,
C NMOHATHOWM Nnepapxuen ropmsoHTanen n BepTukanen,
1N HOBble HEBOCKpPeObl C dMeMeHTaMu HeIMHENHON
APXUTEKTYPbI, FAe NepeTekaHve NoBepxHOCTEl co3aa-
eT CNnoXHble KOHbrypauum abpucos, UCKPUBAEHHbBIX
CUNTYSTOB Y UX YacTel.

1. Winunun Kak BapuaHT 3aBeplleHna Hebockpeba.
Bo-nepBbix, NOCTaHOBKa WNWAA — 3TO CNocob noBbl-
CUTb YKa3aHHYK BbICOTY 3[4aHVUA U OAHOBPEMEHHO
[06aBUTb COOPYKEHUIO AOMONIHUTENbHbIE UHXEHep-
Hble QYHKUUWM — pagnMomayTbl, TPaHCAALUM onpepde-
NEHHbIX CUTHaNoB ¥ T.4. Bo-BTOpbIX, WNWAb UrpaeT
3HaUUTENbHYIO POSib B JIOrMYECKOM 3aBepLUeHNn pas-
BUTNA 06beMa OT OCHOBaHKWA K BepLunHe. M HakoHel,
Hanuuue WNWA NO3BONAET YAOBNETBOPUTL ambuumm
HeKOTOpPbIX 3aKa34MKOB, A1 KOTOPbIX BbICOTHbIE Napa-
METpPbI 34aHUA U 3BaHNE «CaMOTr0 BbICOKOrO» B KaKon-
nnbo KaTeropum ABAAETCA 3HAKOM MpPecTuKa, MoBbl-
LIAIOLWNM MHBECTULMOHHYIO NPUBReKaTebHOCTb NPo-
eKTa N YCUNIMBAIOLWMM YYyBCTBO YAOBNETBOPEHUA OT
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obnagaHna HenoBTOPMMbIM coopyxeHuem. CerogHa
cylecTByeT BeJINKOe MHOXeCTBO pa3HoobpaswuA
TUMONOrM WNWAEeN — OT MauT Ha KPOBJe BbICOTOK
npakTnyeckn nboro Bupa, A0 MOSHOLEHHbIX 3f7a-
HUA-WNUNEN, NOAHMMAIOWMXCA OT OCHOBAHUA Kak
efVHbI BapuaHT urmbl. B KauecTBe npumepa npu-
BefieM NpoekTHoe npepnoxeHne HopmaHa Qoctepa
ans Tokuo Millennium Tower, 6onee no3gHuUin NPoeKkT
SOM 6awweH-wnuneli B p-Pusage unm npoekt HaweH
Phoenix Towers B ¥xaHe. B Takunx Hebockpebax Wwnunb
Kak 6bl npopacTaeT HernocpedcTBEHHO K3 OCHOB-
HOro ob6bema 3faHus B OCTPOBEPXOe 3aBepLUEHUE.
JononHuTenbHy0 NOMNYAAPHOCTb WNWIO Kak BUOY
3aBeplUeHnsA MpUAaeT ero coyeTaemocTb C 601b-
LUIMHCTBOM VHbIX BULOB KOHCTPYKLMM 3aBepLUeHUA.
Wnunn mMoryT BeHYaTb M Kynona, U nupamugbl, u
NIOCKNe KPOBMW, N BCEBO3MOMHble CTPYKTYpPHble
anemeHTbl dacajoBs, nepexogdlme B KOHCTPYKLUUIO
3aBepuweHunsa. Hanpumep, Kak B 3pgaHum Bank of
America B Hblo-Vlopke unn B 6awHe Zifeng Tower
B HaHKuHe.

2. Cnepytownii BapuaHT 3aBepLueHns Hebockpeba —
CTYNeHbKMW.

CTyneHyaTble 3aBepLUEHUA YacTo ABNAIOTCA NOCTa-
MeHToM ana wnuna. CoBpemMeHHoe BbICOTHOE CTPO-
UTENbCTBO 3HAeT MpUMepbl Kak Wwnunein 6e3 cTynex-
YaToro OCHOBAHUA, TaK Y MeHee PacnpoCTpPaHeHHble
cnyyan CTyneH4yaToro ocHoBaHusa 6e3 wnunda. He
CeKperT, UTo cpefii 3HAMEHUTbIX MOCKOBCKUX BbICOTOK
npeanonaranncb 3aaHna 6e3 wnuns (epsblil BapuaHT
3paHua M[a), Ho no nuyHomy TpeboBaHuto CtannHa
n ana 6onbliero egMHoobpasna BCeX HOBbIX AOMU-
HaHT LWNKAb GblST BCE XKe COOPYMEH Ha KaXkaoW U3 HUX.
BbicoTHble npu3mMbl apxuTekTopa Muca BaH fep Pos Ha
BPeMA OTOABUHYNIN UHTEpeC K NOJOOHbIM peLleHnAM
Ha BTOPOW NJiaH, HO ¢ Hayana 1980-x rogoBs CTyneHva-
Tble 3aBepLUEHNA NOCTENEHHO BO3BPaLLanncChb B TeKy-
Y0 MUPOBYIO NPAKTUKY, a B 1990-e onATb CTanun 4yTb
NN HY «MENHCTPUMOMY». MHOrune n3BecTHble 3apybex-
Hble apXUTEKTOpbl CTpounnm Hebockpebbl Moxoxen
CTPYKTYpbl B noppaxkaHue Woolworth Building nnn
Empire State Building, kak Ce3ap Mennu B 3aaHuK
Hebockpeba Wells Fargo Center B MuHHeanonuce,
KeH3o TaHre B cBoux 6awHAx «O6beguHeHHOro NHo-
cTpaHHoro 6aHka» ana CuHranypa. B XXI Beke He6o-
CKpebbl CO CTyMeHuYaTbiM 3aBepLIEHMEM U YacTo CO
Wwnunem Mo-npeKHemy CTPOATCA C 3aBUAHOW pery-
nAapHocTblo. Tonbko B KnTae nx HabepeTcs HECKONbKO
necaTtko. Cpean Hanbonee 3ameTHbIX — The Pinnacle
B [yaHuwxoy n Minsheng Bank Building B ¥xaHe. [Mpwu
5TOM OYEBMAHO, YTO YeM GoNblUNiA Hakan HabupaeT
MOroOHA 3a BbICOTHbIMW PEKOPAaMU, TeM CyLLeCTBEH-
Hee CTaHOBUTCA Pa3pbiB MexAy peanbHOW BblCOTOMN
3KCMNyaTMpPyeMO YacTu BbICOTHOTO 34aHUA U BbICOT-
HOIN OTMETKOW ero LW, 06ecneyrBaloLLEero 3aaHno
MECTO B TOM W/ MIHOM PeNTUHIe CaMbIX-CaMblX.

MogepH13M npeanoXnn oTkasaTbCA OT MPUBbIYHbIX
CKaTHbIX UM ABYCKaTHbIX KPOBEnb, AeKOPaTUBHbIX
6antocTpag, aTTUKOB, ME3OHNHOB 1 MPoYel Aekopa-
TUBHO Harpy»eHHoln nnactmkum ¢opm. Ytobbl nop-

YepKHYTb YNCTOTY FIMHWIN Y YECTHOCTb KOHCTPYKTUBHOM
OCHOBbI 3[]@aHWI1, MOAEPHUCTbI Mpeanarany UCrosnb3o-
BaTb NNOCKME KPOBY, B TOM YMCAE 1 ANA 3aBepLUeHni
BbICOTHbIX He60CKpPe6OoB.

3. HaumHaa ¢ 1950-x ronoBs, NNOCKNE KPOBAWN Kak
3aBeplueHne He6oCKpeboB ABNANUCL Hanbonee Npo-
CTbIM W pacnpocTpaHeHHbIM pelueHneM. [pocToTa
N acKeTMUYHOCTb TaKOro rnofxoda OTpaxana TBOp-
YeCcKylo MAEeOoNornio MOAEPHUCTCKOW apXUTEKTYpbl,
yncToTbl GOpPMbI, BO3BEAEHHOW B abCONIOT TakMMun
MacTepamy apxmMTeKTypbl, Kak Bennkuin Muc BaH gep
Po3. B 1960-1970 rr. B MMPOBOW MpakTuKe npusma-
TUyeckme HebocKkpebbl 6e3 Aekopa M BblAeNEHHOrO
3aBeplueHnA (TONbKO 3aTeMHEeHMe BepXHel Kpom-
Kn dacaga nop Kposren) CTPOUNIUCL MPaKTUYECKN
Be3fie 1 MMeHHO Tak. Camble BbICOKMe HebocKpebbl oT
KaHagbl fo ABCTpanum Toro BpemeHu nMmenm nnockume
Kposnu. Hanpumep, 3paHue Willis Tower, noctpo-
eHHoe B 1973 rogy B YuKaro, xoTb 1 nmeeT 06LLlyto
CTyMNeHYaTylo CTPYKTYpPY, HO MO CYTU 3TO HECKOJIbKO
He3aBUCKMMbIX MPU3MATUYECKUX 06bEMOB C MNOCKNMM
KPOBNAMM, NPUCIOHEHHbIMU Apyr K apyry. Cpeaun
CaMblX M3BECTHbIX BbICOTOK C NMIIOCKUM 3aBepLUeHneM:
Seagram Building B Hbto-Mopke, 6awHsa John Hancock
Tower B bocToHe, 1 gp.

HoBbIln BUTOK MHTepeca K NIOCKUM 3aBepLUeHUAM
BbICOTHbIX 3faHuU nposAsuaca yxe B 1990-2000-e
rogpl, Korga OOGHOBMIEHHble TEXHONOrMYecKne BO3-
MOXHOCTV M MaTepwuarbl MO3BONWUAM MPOEKTUPOBaTb
6orblune BbIHOCHbIE KOHCOMW, fenaTb MHOrOQYyHK-
LMoHanbHble MPOCTPaHCTBA Ha Kposne u T.4. Cpean
HOBbIX YAAUYHbIX MPVMMEPOB 3TOWN TWMOMOrMKN 3aBep-
weHuna — docteposckan Hearst Tower B Hblo-Mopke
1 3paHne KommepubaHka Bo ®paHkdypTe, HeboCKpeb
«MoHTeBmaeo» B Potteppame, «fopog Cronuu» B Mockse
1 T.4. B HOBOM TbicAYeneTn npea NIoCcKoro 3aBeplue-
HVs He6OCKpeba OCTaeTCA NMePMAHEHTHO aKTyaslbHOW.
CerogHs niobble MAIOCKME KPOBU — 3TO He CTONbKO
MeCTO ANA YCTaHOBKM aHTEHH U TEXHWYECKOro 060-
py#oBaHMA, CKONbKO 6Gonbluas pekpeaLyoHHas 30Ha,
BO3MOXHO, C 6aCCENHOM, 3eNIEHBIO U MPOYVIMU SNIEMEH-
TamMu 6NaroycTPoONCTBa, YTO AEMOHCTPUPYIOT MHOFO-
YNCIIEHHbIE BbICOTHbIE KUJble KOMMEeKChl C pa3Hoy-
POBHEBBLIMM MIOCKUMIM KPOBAAMY KaK B XapKux NHgun
1 ABCTpanuu, Tak 1 B 6onee CypoBOI C TOUKY 3peHust
noroapl KaHage nnu ctpaHax CesepHoli EBponbil.

4. MHororpaHHble NMpamungbl 1 KOHYCbI (1 N3Me-
HEeHHble KOHMYecKne GpopmMbl C BOFHYTbIMU UMK yce-
UYEHHbIMU YacCTAMM) MOXHO BbIAENUTb B elle OAUH
3aMeTHbIVl BapvaHT GpOpMbl 3aBepLIEHNA COBPEMEH-
HbIX HebocKkpeboB. NocTmogepHU3M KoHua 1970- x —
Havana 1980-x wurpan C couyeTaHMeM OTAeNbHbIX
TPaAVLUUOHHBIX GOPM U AeTaneil apXUTEKTYPHOro
coopyeHna. YunneHgennoBckuii Wkad Kak orpom-
HbIli ropofcKoln Hebockpeb (3paHnin «AT&T» Quaunna
[IXKOHCOHa) Ka)keTcA CTPaHHbIM, HO MpreMSIEMbIM
1 Ja)ke UHTEPECHDBIM peLleHneM NS WTab-KBapTMpbl
cepbe3Hon komnaHun. (Huxke paccmMoTpym n 3TOT
TUM YHUKANbHOrO 3aBeplUeHns BbICOTOK.) Haubonee
1306eHHbIMM CIOXKeTaMK 3aBepLUeHNs Heb6ocKpeboB

B 3TO BPemMs CTaHOBATCA y»e PacCMOTPEHHble CTy-
reHyYaTble CTUAN3ALMKN MOL apXWUTEKTYPY ap-AeKo 1
nvpaMugasnbHble 3aBepLUEHNs, NMOCTaBEHHbIE Ha NpW-
3MaTUYeCKOe MNIN LUMIHAPUYECKOoe «Teno» Hebockpe-
6a. MoABnAlOTCA pa3HOOOpasHble BbICOTKU-KapaHAaa-
i, Hanofobwe dppaHkdypTcKoit Messeturm XenbmyTa
flHa n 6awHm Transamerica Pyramid — cumBona Cak-
@OpaHuuncko ot Yunbama lMepenpbl. U KOHeYHO, OH
oyeHb ybeputeneH B OalHe Komniekca 3AaHWNA
la3npoma B MockBe 1 B NepBoii ouepeau 6rsHec-LeH-
Tpa Ha KpacHoxonmckoi HabepexHon «PuBepcaing
Tayspc» — Kak eCTeCTBEHHOIO OTPaXXeHWA He peann3o-
BaHHOTO paHee POCCUINCKMMYU apXUTeKTopamu yBsne-
YeHUA NOCTMOAEPHM3MOM B BbICOTHOW apXUTEKTYpe.

Ha pybexe BeKOB Tema MHOrOrpaHHbIX MvMpamu-
[anbHbIX 3aBepLUEHNI aKTUBHO pPa3BrBanach 1 umena
camyio WMpPOKYto reorpaduto. PaznuuHsle o6ocobnex-
Hble M MapHble KOMMEKCbl C XeCTKOM nepapxuen
NnofJo6HbIX 3aBepLUEHMI MOABASAANCD B UHAMNACKOM
Mymb6aun, aBcTpanuiickom bBpucbeHe, KaHafckom
TopoHTO. TpeyronbHble CKOCbl, Kak B MapHOM KOM-
nnekce Emirates Office Tower | n Tower I, n npocTtpaH-
CTBEHHblE PaMbl-TPEYronbHKKKM, Kak B Burj Al Arab,
TOXE MOTyT pacCMaTPMBATbLCA Kak OAMH U3 COBPEMEH-
HbIX BapUaHTOB MPOYTEHMA TeMbl NUPaMUAANbHOIO
3aBeplUeHMsA BbICOTHOTO 3[aHusA, BCTPevaloLeroca
Ha pPa3HbIX KOHTUHEHTaXx.

John Hanock Tower,
BboctoH

Transamerica
Pyramid,
CaH-OpaHuuncko

""J'HW
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Flame Tower, Baky

Chaoyang Park Plaza,
MekunH

[leKOHCTPYKTMBM3M npeobpa3oBan TpaauLMOH-
Hble ypaBHOBeLleHHble popMbl B 6onee He3aBrCMMble
OCTpble MNWKW, He OTAENEeHHble OT OCHOBHOIO obbema
HebocKkpeba, a MHOrga Aake «BblCTPenvBaloLero»
13 Hero. Bu3yanbHble oXmpaHWa 1 npeacTaBneHus
O MPUVBbIYHONM TEKTOHWMKE 3AaHWI Npu 3TOM 6e3xa-
NOCTHO Hapywanucb. Mbl Moxem Habniogatb 3TO
B HebocKkpebax JlmbecknHpa, MNMuaHo, MenHa n ap.
B OEeKOHCTpYKTMBM3Me Jaxe cama MfiocKas KpoBnsA
N30rHyNacb Y HAaKNIOHUACh MOA HEMbIC/IUMbIM YTTIOM.

5. O6Tekaemble 3aBeplIeHNA Ha 06beKTax Henu-
HelHOM apXNTEKTYPbl.

DKCMepUMEHTbl AEKOHCTPYKTBM3MA U HENIMHENHON
(napameTpuryeckon) apxXMTEKTYpPbl BbI3BaNW K KN3HW
WHOW MOAXO[ K BO3BEAEHMIO BbICOTOK, CO3fanu Apy-
ron tun Hebockpeba, rae 3aBeplueHMe He BcCerga
MMeeT YeTKYl0 BU3yanbHYIO FpaHuLy C OCHOBHbIM
«Tenom» oobema. Cam He60CKped MOXKET ObITb HaKO-
HeH, UCKPVBNEH, 3aKpyyeH 1 T.4. Torga 3aBeplueHune
coxpaHseT OYHKUMOHaNbHYI0 Harpysky obpasHoro
aKLeHTa, HO GOpPMMPYETCA HECKONbKO MHbIMU MeTO-
JaMn ¥ Yacto Ana apyrux ueneir. Mo ¢dopme 310
MOXET ObITb MUK, KKOPOHa», YaCTb CJIOKHOTO KpUCTas-
na, cMcTema nepeKkpeLrBaloLLMXCcA BOMH UAN HaK/OH-
HbIX MNOCKOCTEN OorpapaaloLmnmx KOHCTPYKUni ¢daca-
fa. Bce oHM npu3BaHbl yBENNUUTL SMOLMOHaNbHOE
BO3/eCTBUE apXMTEKTYpPHOro obpasa Hebockpeba,
HO MPW 3TOM MOTYT BM3yaNbHO pa3pyLiaTb BUAMMYIO
MOLb 1 YCTOMUYMBOCTb OObeEMa, yCuMnvBaTb Apama-
TU3M BbICOTHOM NOCTPONKW. bonblioe KonnyecTBo
KPYMHbIX FPafoCTPOUTENbHBIX MPOEKTOB C 06UINEM
OOMMHAHT CJIOXKHOWN KOHGUrypauun (nepensieTaioLm-
€cA CTBOJIbl, HAKNOHHbIE B3aUMOMPOHMKaoLWMe UMbl
M T.0.) aKTMBHO pa3pabaTbiBaiiCb apXUTEKTOpPaMu
BCero mupa B Hauyane 2000-x rogos. HekoTopble gake
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i -
Odeon Towiér, Ma!)HaKP

obpenu BuA BrOMHe peanvsyemblXx MpoekToB. Ho
nocnegywowmn MMUPOBON SKOHOMUYECKUN KPU3nC
CBEPHYN NepcnekTuBbl NOJOOHbIX rPaHANO3HbIX IKC-
NepPMMEHTOB, a OTAEe/IbHble C/IMILIKOM CMesible Npo-
eKTbl MOABEPINNCH XKeCTKoN pepaktype. MNpumepsbl
NOANIMHHO AEKOHCTPYKTUBUCTCKUX W NapameTpu-
yeckux HebOCKpeOGOB Mbl CErOAHsA peaKko BUAMM
NMOJIHOCTBbIO 3aKOHYEHHBIMU, HO MHOTUE OOBEKTbI
TaKoro xapaktepa 6yayT AOCTpOeHbl B Gnvxaiiwve
roabl. Ocob6eHHO 3¢deKTHbl B 3TOM XaHpe 3aBep-
weHuss HebockpeboB 6Gopo [aHuansa JinbecknHaa,
Toma MeiiHa u ap. MNpumepom Hebockpeba, coBme-
CTUBLUErO BO3MOMHOCT/ COBPEMEHHON TEXHONOIM-
yeckoi 6a3bl C OTAENbHBIMU UAEAMU OeKOHCTPYKTU-
BMCTCKOrO MOAXOAA K BbICOTHOWM apXUTEKTYpPE, MOXeT
CNY>XUTb N BbeTHamckada 6GawHA Bitexco Financial
Tower B XowWwWnMUMHe, C ee aCUMMETPUYHbIMI YaCcTAMKN
06BbEMOB U BbIHOCHBIMU KOHConsiMU. BakuHckue
Flame Towers Toxe noaxogAT mof OnucaHwe 3ToW
KaTeropuu, Ho 6ornee ciep»KaHHO, MOCKONbKY HeKO-
TOpOe BM3YyanbHOE OTAENEHNE BEPXHEN YacTun aenaet
3aBeplueHne 6onee TPagULMOHHbBIM, XOTb 1 BbIMNOJ-
HEHHbIM B 06TeKaeMbIX HeNIMHENHbIX popmMax.

B Poccun B 310N «AUrNTaNbHON» N AEKOHCTPYKTU-
BMCTCKOW JIOTVIKe MOKa CYLUeCTBYIOT TONbKO MPOEeKT-
Hble NPeanoXeHusa, Kak, Hanpumep, «XpyCTanbHbIN
ocTpoB» QocTepa ANA MOCKOBCKOW HaraTuHckon
novimbl. B mapameTpuuyeckon BbICOTHOWM apXUTeKTY-
pe BO3MOXHbI BOJIbHble TPAKTOBKM MEpPapXun reo-
METPUYECKNX IIEMEHTOB — MNACTWHbI, MONYKPYXUs,
BCTaBHble Ayriu, MOBOPOTHbIE 3KpaHbl U T.4. Ho Bce 310
MHBaApUaHTbl Pa3BUTUA CTYNEHYaTON MepapXmUyHONn
CTPYKTYpbl 3aBeplUeHUs TPaanLMOHHOIOo HebocKpe-
6a B HOBbiXx dopmax, Kak B Odeon Tower oT ¢paH-
Ly3cKoro apxmrtektopa AnekcaHgpa xupanban ana

MoHako. B 6allHe camoro JOpororo Xunbs B Mupe
MeXAy 3aKpYrneHHbIMY OrpakAaloLMMN BHELHUMN
YacTAMU — cTeHaMu (MPaKTUYECKN COBPeMeHHas Bep-
A GYHKLUMM KnaccMyeckoro aTtTuka) — Ha Kpbile
npegnosaralTca 30Ha OTAbIXa, 6acceinH u 1.4. B aton
Xe noruke pabotatoT apxutektopbl AM project, cos-
Jawolve nnaBHble CKPYrNeHHble Y N30THYTble ovep-
TaHuA AnA cBoux Hebockpebos. Ewe ogHum npo-
YTeHMEM BO3MOXHOCTEN HEeNUHENHON apXUTEeKTypbl
ABMAIOTCA Pa3NyHble BapUaHTbl BOTHYTbIX, «BMabiX»
oyepTaHWn KPOBAW, 3aBepLlUeHMUI, COCTOAWMUX U3
KOMOVHaUMM CNOXHOCOCTaBHbIX MHOFOMIOCKOCTHbBIX
peweHnin — Kak Greenland Tower B YeHgy nnu pas-
pPaboTKkun KuTanckoro 6iopo MAD. Nx npoeKT Hebo-
ckpebos Chaoyang Park Plaza ana MNeknHa cogepxut
pebpucTtble cnoxHble opMbl C 3aBepLIEHMAMM, Nepe-
TeKalLWM1 13 BepPTUKanu B rOpM30HTaNb 1 06paTHo.
Takaa apXxuTekTypa UCMONb3yeT 3NEeMEHTbl apXUTeK-
TYPHOrO fA3blKa HENMMHENHbIX 06BEKTOB 1 OBUOHNKN.

6. llapbl n Kynona. XoTA Ana MHOrodyHKLMOHamb-
HbIX Heb6OCKpebOB WapoobpasHoe 3aBeplueHne —
cKopee NCKNIoYeHre 1 BCTpeyaeTcsa JOBONIbHO Pefiko,
HO Cpefy BbICOTHbIX MHXKeHepHbIX 6allueH unm coopy-
XeHN KOMOMHMPOBAHHOrO Ha3HayeHUA 3TO MouTh
obblieHHOe ABNeHMe. BCNOMHUM TONbKO KOHCTPYK-
uun Hanbonee n3BeCTHbIX TeneballeH — MONOBMHa U3
HUX nMmeeT GopMy Wapa unm 6NnsKyio K 3ToOMy Lapo-
06pasHylo GopMy, «HaHU3aHHYIO» Ha LMWL CamMOn
6aLHu.

Hanbonee vacto BCTpevaloTcda Bapuauumm Kyno-
noB N chepuyeckmx 3aBepLueHnii ¢ 6onee COXHbIM
abpucom — pebpa, BOrHyTble, BbiMyKNO-BOTHYTble
1 Ha OCHOBE KPYINIOro nyaHa 3aBepLieHus. Noao6Hble
3aBepLUeHNA BbICOTHbIX 3[4aHUA Pa3NNYHOTO QyHK-
LIMOHaNbHOro HanonHeHus Obi 0COGEHHO BOCTpe-
60BaHbl B KoHLe 1980-x — 1990-e roabl. locTaTOUHO
nocMoTpeTb Ha naHopamy [y6asa BoOKpyr bBypx
Xanuda, uTobbl 3amMeTUTb pa3Hoobpasue «Kymosb-
HOW» Tembl C BapuauusAMU B BepLUMHAX BbICOTHbIX
3aHNIA, MOCTPOEHHbIX KaK pa3 B 3TOT nepuod. A BOT
npennoXeHHble WapoobpasHble 3aBepLIEHUA U Wapbl
CO WNWAAMU ANA 3aCTPOWKM AENOBbIX U XWSbIX paii-
OHOB B €BPOMENCKUX CTPaHax Kak-TO TPyAHbl ANA
BOCMPUATMA U YaCTO OCTAIOTCA TOJIbKO B paMKax npo-
eKTHbIX peweHuid. bawHsa ueHTpa Al Faisaliah, cos-
AaHHaa HopmaHom (QocTepom B cTonMuUe cocefHei
CaypoBckoin ApaBun, CUMTaeTca OAHOW W3 TypUCTU-
Yeckux AoCTonprMevaTeSIbHOCTen ropofda u coue-
TaeT B CBOEM 3aBepLUeHMM Cpa3y nMpamuay u wap,
YTO NPeACTaBNAeTCA CBOEOOPa3HON KBUHTICCEHLMEN
TOpXeCTBa eBKINAOBON reoMeTpumn B COBPEMEHHOM
HebocKpeboCTpoeHuN.

7. <KOpoHbI» N «nenecTku». fApKUM d1eMeHTOM,
npraalowmm Hebockpeby HenoBTOpUMBIA abpuc
1 obnagaoLum 60bLWKMM BU3YaSibHbIM MOTEHLMATIOM,
MOXEeT BbICTYNaTb BapMaHT 3aBepLUEHNA B BULE KKOPO-
HbI» UM «JIENECTKOB». Takune peLleHs — 3TO BbIHOCHbIE
KOHCTPYKLUW, ABAAIOWMECA MPOAOKEHUEM CTPYK-
TYPHbIX 3neMeHTOB ¢acafia, KOTopble MOAHMMATCA
Hag QYHKLUMOHaNbHOW KpPOBMeN M co3falT AoMos-

HUTENbHBIN aKUeHT B OOMIMKe BbICOTHOrO 34aHus.
MpononKeHUs KPUCTANNOB U NPOUYMX CIIOXKHBIX GopM
NPUCYLLN Kak AeKOHCTPYKTUBM3MY, Tak U Heomogzep-
HUCTCKUM BepcusiMm HebocKpeboB cOBpPeMeHHOCTU.
Kpome Toro, HenuHemHaa apxuTeKTypa TakXe n30-
6unyeTt Nogo6HbIMU 3NeMeHTaMu, TONbKO elle 3aKpy-
YeHHbIMW WU aCUMMETPUYHO BbIBEPHYTbIMMW, U T.A.
Hanpumep, BepxyLluKku «noBopoTHOM G6awwHm» Infinity
Tower B [lybae, 0 KOTOPOW Mbl yXe HEOAHOKPATHO
nucanu, BeHel, Ha CKPY4MBaloLWeMCa CUNly3Te, OYeHb
3bbEKTHO 1 COBPEeMEHHO MOKa3blBaloT BblpasuTesib-
Hble BO3MOXHOCTU «KOPOH» HOBeMwwmx Hebockpe-
608. MocnegoBaTeNbHO 3aBOpayMBaloLiMEeCs pa3Ho-
BbICOKME «JlenecTKn» 6allHu LleHTpa MoAbl 1 An3aliHa
Mode Gauken B Haroiie - npumep pa3paboTku 3ToMn
naen. Ha KpoBne pasHbix ypoBHein H6alwHy pacrnona-
ralTCA TeXHUYECKME COOPYXeHUs, pekpeaurioHHble
30HbI, COBCTBEHHO OrpaxgatlLLas KOHCTPYKLMA U T.4.
K aHanornyHbimM BUTMEBaTbIM NpuemMam 3aBepLueHus
BbICOTHOIO 3AaHuA nobAT npuberatb Takue M3Tpbl
COBpPEMEHHOW apxXuUTeKTypbl, Kak Tom MenH, Puyapg
Popxepc, 3axa Xagmp v X MHOTOUYMCNIEHHbIE Nocne-
gosartenu.

M3bIcKaHHbIM NPOEKTHBLIM peLleHneM B STOM XaHpe
MO>KHO Ha3BaTb Hebockpeb Burj Al Alam B ly6ae, OA3,
rAe pasHOBbICOKME «NenecTKu» pacwmpaoLenca
KkBepxy 108-3TaxkHOM runep6onuueckon GawHn cos-
fatoT 3bdeKT BO3YLHOM «KOPOHbI». DYHKLNOHANbHO
3Ta «BO3AYWHOCTb» [OJKHA COAepaTb POCKOL-
HbI KNy6, SPA 1 HENOBTOPUMBIN NofHe6eCHbIN cap.
«KopoHa» 6allHM CNpOoeKTMpOBaHa Takum o6pasom,
YTO BKJIIOUAET B Ce6A YHMKaNbHYI0 CUCTEMY Pa3aBUK-
HbIX NEeperopofokK, CMOCOOHbIX pPa3BopayMBaTbCA
NMOMHOCTbIO, Y TPY BHELWIHME Neperopopku, Hamnomu-
Halowme «nenecTkn» packpblBatoLleroca 6yToHa.

Mode Gauken Spiral Towers,
Haros

Al Fsisaliah,
Sp-Pusag
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HagepLume 6awHu Strata SET,
JlonpgoH

Grand Lisboa Makao,
Makao

8. YHuKanbHble HecTaHAapTHble GpOpMbl.

B HOBOW KOMMbIOTEPHOW MpaKTUKe MPOEeKTUpPOBa-
HUA 1 CTPOUTENbCTBA BbICOTHbIX 3[aHWUIA CNOXHble
N HeobbluHble KOHOUrypaumm Heb6ockpeboB cocTas-
NAT 3aMEeTHbIV TPeHJ MUPOBOro apXUTEKTYPHOro
npouecca. MapameTpbl BOCNPUATUA TaKUX COOPY-
eHWI C BbICOTbI YesIOBEUECKOro pocTa M Aaxe M3
OKOH 3[aHunli cpefHelt aTaxkHOCTY (5-8 aTaxel) gena-
10T HEeJOCTaTOYHO BbIPa3UTENbHbIMU Takue GopMbl
3aBeplleHnil HebocKpeboB, Kak HebonblIoN Kynon
VAN Manblii BbIHOCHOW PaBHOMEPHbIA KapHU3, fAake
aTTVK, NPOAOMKAOWNIA CTPYKTYpPHbIe NMHUK dacapa.
MoaTomMy apxuTeKTOpbl OTAAT NpeAnoyYTeHNe HeTU-
NMYHbIM  GopMam, He KCMONb30BaBLLMMCA B TaKOM
KOHTEKCTe paHee. XpeCcTOMaTUHbIN Npumep — cneuu-
anucTbl kKomnaHun KPF cnpoekTupoBany 3HaMeHUTbIN
Heb6ocKpeb-«oTKpbIBanky» B LlUaHxae (BcemupHbIn
OVHAHCOBDLIN LEHTp). DTOT »Ke MOTUB Obln NoaxBayeH
cosfatenamn Hebockpeba B Ip-Puapge. 311-meTpo-
BbIi He6ockpeb «bypax Anb-Mamnaka» (oH xe Riyad
Kindom Center) - 99-3TakHoe 3aaHue B Dp-Puage,
B KOHCTPYKLMIO KOTOPOro BXoAuT napabonuyeckas
apKa, HamomwuHaloLlWaa MPOCTY OTKPbIBaNKy AnA
6yTbinok. MoctpoeHHoe B 2002 . 3gaHMe CO CTOMb
BbI3bIBAOLMM 3aBeplieHNeM BOCMPUHUMAETCA Kak
OfIHO M3 TNaBHbIX COOPYXEHWI ropofda U Npu3BaHo
nogyepkmsatb cTpemneHve Caygosckon Apasum K
nporpeccy. JJoHaOH ToXe 063aBencA CBOUM «HeTpa-
OUUMOHHBIM» Hebockpebom Strata SE1 c BeTpoTyp-
6MHamMM B 3aBepLUEHUN 3[aHWA, KOTOPblE MOMUMO
YNCTO MHXEHEPHO-TEXHNYECKOW QYHKLMUW BbINOMHA-
10T MUAXe-GOPMUPYIOLLYIO HArpysKy.
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YHVKanbHble WM eAvHUYHbIE GOPMbI Ha rpaHu
KUTYa — pe3ynbTaT coueTaHnsA naei NocTMofepHM3Ma
1 Mnocsieayowero pasBuTnA CTPOUTESNIbHbIX TEXHOJO-
rmin 1 matepuanos. B 1980-e rofbl ANOHCKMe apxu-
TeKTOpbl NpuaymManu fenatb Kposnn Hebockpebos
C AblpKamy 1 Npoemamy, a y»K nocsie cTano BO3MOX-
HbIM MOCTaBUTb TaKyt KOHCTPYKLMIO BEPTUKaNbHO. Tak
o6pasoBanucb noaxopbl K bopme 3aBepLueHns Hebo-
CKpeboB BpoAe «OTKpbIBanKkn» B LLaHxae...

SdPeKkTHbIMU NprMepamun HeboCcKpeboB C BbI3bl-
BalolWe HeTUNUYHbIMM dOopMamMun 3aBeplUeHUi
MOTYT CNY>KUTb He60CKpeObbl B CaMblX pa3HbIX CTpa-
Hax. Hanpumep, 58-3TaxHbiin oTenb Grand Lisboa
Macau B Makao, rge MHOrocnoiHble «J1enecTku»
C OCTPbIMM KpasmMu no 60KoBbIM pacapam u AanLe-
06pa3HbIil Kynon co wnuiaem co3faloT noytn daH-
TacMaropuyeckoe BrevyatysieHWe OT FOCTUHUYHOM
BbICOTKW. [la eLle )enTo-3010Toe CTeKNOo 1 nonycoe-
pa y NOAHOXUA — AeNCTBUTENbHO 3anoOMMHaoLWMIACA
aHcamb6sb. OTeNlb NOCTPOEH NO NPOEKTY M3BECTHbIX
FOHKOHICKMX apxutekTopoBs [leHHunca Jlay n Yy MaHb
SHa. Bce 3t npumepbl ybeautenbHO [EMOHCTPU-
PYIOT, KakK MIHTEHCMBHO MAYT MNOWCKN CPEACTB HOBON
XYROXeCTBEHHOW Bblpa3uTeNbHOCTY.

9. HaumoHanbHble popMmbl.

MocTMOAEPHNCTCKMM AOCTUMKEHMEM MOXHO CYM-
TaTb 1 UCMONb30BaHUE XY[0XKECTBEHHOrO A3blKa TakK
Ha3blBaeMOro «BepHaKynapa» — ¢pparmMeHToB Tpa-
AULMOHHBIX GOPM 1 MOTMBOB HaLMOHaNIbHON apXu-
TEKTYpbl, TPaHCGOPMUPOBAHHbIX NMOA HYXAbl N BO3-
MOXHOCTV COBPEMEHHOW CTPOUTENbHOW MPaKTUKU.
MocTMopepHNCTCKME NOWCKN Nerny Ha GnaropaTHyto

NOYBYy MOWUCKOB HALMOHANbHON MWAEHTUYHOCTU B
ANOHCKOW apxmuTekType 1920-1930-x rogos, a 3atem
pacnpocTpaHunncb noutu go MHAuMiAcKkoro okeaHa.
OTpaxeHve MoTuBa narofbl, ctebnsa 6ambyka, NpuH-
uunoB ¢eH-wyn un 1.4, Kak B Jin Mao Tower unun
Taipei 101, HaWNO WNPOKOE NPUMEHEHNE B MaCCOBOM
KUTaNCKOM BbICOTHOM CTpoutenbcTee 1990-x, a o6pa-
LeHNe K HaLMOHaNbHbIM U KYNbTYpPHbIM Npadopmam
CTafio OTNNYMTENbHOW OCOBEHHOCTbIO B CTpaHax
A31aTCKO-TXOOKEaHCKOro permoHa 3Toro nepuopa.
K Hambonbwmm ygayam mupoBoro MacwTtaba cne-
AyeT OTHecTW 3paHue bGaweH-6nm3HeuoB MeTpoHac
B Kyana-Jlymnype. CoueTaHue pasfnyHbIX KynbTyp-
HbIX KOAOB B 3aBeplieHnM GalleH — MyCylbMaHCKNX
Tpaguumnin, apxuTeKTypHbiXx GOpM  Manansninckmux
N VHAOHE3UNCKNX NaMATHUKOB 1 3anagHou Tpaau-
uumn HeboCcKpeboB ap-AeKo NpuBenn K yanBUTENbHO
BbIPa3UTENbHOMY U OpraHu4yHoMmy cumburosy dopm,
BOCTOPKEHHO NPUHATOMY BO BCEM MUpe.

Poccniickas npakTuka, Kak npasuno, 6onee opu-
eHTMpOBaHa Ha YHUBEPCaSIbHOCTb COBPEMEHHOW
APXMTEKTYPbI, U OTPaKEHUA HaLMOHaNIbHbIX MOTUBOB
B 0651MKe O0TeyeCcTBEHHbIX BbICOTOK B OCHOBHOM WHO-
cKasaTenbHbl. [Ipy 3TOM HamoMHWUM, 4YTO B MepBOWA
Bepcun GawHu «Poccua» B MOCKoBcKom CuTu, no
3aMbICJly aBTOPOB, Kak Npoobpas yragbiBanacb Komno-
KoNibHA HoBogeBmnYbero MoHacTbIps.

MomnMoO OTpakeHVWA HauMOHaNbHbIX MOTMBOB
B 0popmMeHnn BepLUNH HEB6OCKPEDHOB, K 3TON Xe KaTe-
ropun MOXXHO OTHECTI U 6ofee yHUBEpPCasibHbIE «KYJb-
TYpHble» 3HaKM-OTCbIIKMN B MX 3aBepLueHnn. B KauecTse
TaKoro 3Haka MOryT BbICTYMaTb 4acbl, CTUIM30BaHHbIE
pacTeHus, penurnosHble CUMBObI U APYroi OfHO-
3HaYHO y3HaBaeMblii MOTMB. B yacTHocTW, nonymeca-
Lbl Ha LUMMAAX HEKOTOPbIX MYCYNIbMaHCKMX BbICOTHbIX
3[aHUIA MOTYT paccMaTPUBaTbCA Kak MHBAapUaHT pas-
BUTWA TeMbl. [Tpy 3TOM B OAHOM 3[4aHMN MOTYT Coye-
TaTbCA Cpa3y HECKONbKO MOAOGHbIX 3/1EMEHTOB, KaK
B Komnnekce Abraj Al-Bait Towers B Mekke, rae TonbKo
yacobl B H6alliHe MeIoT AnaMeTp 43 M, 3aTeM BEHYaloTCs
LINWAeM, Ha KOTOPOM ycCTaHoBfieH nonymecal. Ceoun
MMMTauMm «balleH C Yacamu» ecTb CPeaun BbICOTHbIX
30aHui 1 B ly6ae, n B Kutae, n B Ungun.

10. Buodpopmbi.

W HakoHel, nocnegHMm 3aMeTHbIM HanpaBieHueM
B TUMONOIrMW 3aBEPLUEHNA COBPEMEHHbIX HebocKpe-
60B OTMeTVM pa3HO0bpa3Hble 6IOMOPHbIE peLIeHU.
B Hux elle MeHee NPaBOMOYHO pasfenATb «Teno»
OCHOBHOI0 06beMa 1 GopMy ero 3aBepLUEHNs, Aaxke No
CpaBHEHIO C O6BEKTaMU MapameTpuueckor 1 Henu-
HEeHOW BbICOTHOW apXWUTEKTYpbl. B Takmx npoekTax
BeCcb ¢acaj pearupyeT Ha YpPOBEHb aTMOCHEPHOro
[aB/eHVA, TeMnepaTypy 1 BNIaXXHOCTb BO3AyXa, COJI-
HeuHyio pagraluio 1 YPoBEHb 3arpsA3HeHNs, a GopMbl
3aBepLUeHnin ByayT MeTb 06TeKaeMble HECMMMETPUY-
Hble OUepTaHVA U OTAENATbCA OT OCHOBHOrO o6bemMa
nuwb ycnosHo. MNonyyaeTca cBoeobpasHasa sKocmcTe-
Ma B TKaHM ropofa, a He MaccMBHOe orpaxaeHue -
HanpumMep Kak B npoekTe Bionic Tower oT KomnaHuu
Lava ans A6y-[labu, OAD. N yx coBCEM OCOOHAKOM

CTOAT NPOEKTbl He6OCKPeboB BO30OHOBAEMbIX KOH-
CTPYKLMIA, C MeXaHM3MaMy caMopereHepauum n 6mo-
NOTMYECKOro pa3BUTUA. B Taknx MpoekTax AeicTByeT
yXe COBEpLUEHHO MHaA NorvKa, Aenaowas MonbiT-
KN aHanu3a ¢opMm 3aBepLieHNIn B MOHATUAX TEKYLLEN
APXUTEKTYPHOW NPAKTUKM HE BMOJTHE KOPPEKTHBIMU.

TexHONorM CTPOUTENbCTBA CEroAHs MO3BONAIT
NoCTPOWTb MPaKTUUecKn Niobyio KoHdurypauuio 3aa-
HUA. To, UTO Kas3anocb HempeacTaBMMbIM eLle NonBeka
Ha3agd, CerofHs BMOSIHE MOXET CTaTb PeasibHOCTbIO.
M nosaTomy MHOTVe N3HauyanbHO YTOMMUYECKUE NMPOEKTbI
BMOJIHE Peasi30BbIBAOTCA, U TOJIbKO «LieHa BOMpOCa»
onpeaenseT KOHeYHy cyabby npoekTa. Ho nouemy-To
ofiHM GOPMbI MPUKMBAIOTCA B apXUTEKTYPE BbICOTOK,
a apyrve coBceM HeT. Mouyemy 3aBeplueHune B dopme
Alila He 0cobo nonynApHo, a B popme nupammabl —
CKONbKO yrogHo? Te unu uHble popmbl obnagatoT onpe-
JeneHHbIM CMbICJTIOM, U VX BO3LENCTBME onpefenseTca
KONMMYECTBOM TMOACO3HATESNIbHBIX accoumaunii, KoTo-
pble pa3nuuHble GopMbl BbI3bIBAIOT Y NIOAEN B 3aBUCH-
MOCTU OT KX KY/bTYPHOTO U Xy[OXeCTBEHHOro 6Gara-
*a. OTciopa n passuTre KOHOUIypaumii 3aBepLUEHNI
HeboCKpeboB NEXUT CKopee B 06MacTV nMoucka yme-
HUA CoYeTaTb MPUPOAHOE C MONOXKMUTENbHBIMU 3HAKa-
MU JOCTVXKEHUS UMBUAM3aUun. A OLEHKY XapakTtepa
HOBbIX COYETAHMIN MOXHO 6yAeT MPOBECTU TONbKO
C HOBOW BPEMEHHOW AUCTaHUMK. |

MpoekT Bionic Tower,
Aby-[1abu

wan/mony BBICOTHBIE o
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He cekpeT, uto Nporpecc UMeeT 1 CBOK 0O0POTHYIO CTOPOHY. YBENMYEHNIE KONNYECTBa
BPEHbIX BbIOPOCOB B aTMOCHEPY, CMOT, Tak Ha3blBaeMbli «MAPHUKOBbIN 3dGeKT», noTeps CBA3V
C XKVBOV NPUPOJON — BCE 3TO, KaK KAXeTCs, CTano Hem30EeXHOM COCTABNAIOLLEN XIM3H KUTENA
COBPEMEHHOrO Meranonmca. Hall pacckas — 0 MPOEKTe, UMEIOLLIEM CBOEN LIENbIO BEPHYTH
NpVPoAy B LEHTP Mapuxa 1 caenatb B HEM BO3AYX UMLLE.

Matepuansl npegoctasneHsl VINCENT CALLEBAUT ARCHITECTURES

pamkax nporpammbl «Plan Climat

Energie de la Ville de Paris», Hanpas-

JIEHHON Ha COKpalleHue Bbl6GPOCOB

napHMKOBbIX ra3os B lNapuxe Ha 75%

B TeueHue 6nmxanwmx 35 nert, ynyu-
LIeHNe MUKPOKIMMaTa ropofa 1 ero sHeproobecne-
YeHus, apxmTeKkTypHol KomnaHwuen Vincent Callebaut
Architectures 6bin NpeAcTaBNeH UHTEPECHbIN NPOEKT
«Paris Smart City 2050». KoHLenumna «yMHbIX FOPOA0B»
(MMeHHO TaKOMy BbIPaXeHWI0 COOTBETCTBYeT Ha3Ba-
HUe pa3paboTaHHOro dpaHLy3amu NpoekTa) U3BecT-
Ha 1 B Halleln cTpaHe, XoTA 60NbLIOro pacnpocTpaHe-
HUA OHa NOKa He MOoNyuYnna, Men Kak CTOPOHHUKOB,
TaK 1 NPOTVBHUKOB.

«Paris Smart City 2050» — 370, Nno cyTm CBOeW,
BHYLWINTENbHAA Hay4YHO-UccrepoBaTenbckaa pabo-
Ta, NOCBALWEHHAA BbICOTHbIM 3aHUAM, KOTOpPble He
TONbKO MOTPeO6NAIOT 3HEpruto, HO 1 NPOU3BOAAT
ee, Npuyem B TakOM KONUYeCTBE, YTO ee MOXHO
MCMonb30BaTb Y ANA  HYXA 6An3nexawmx MUKpo-
palioHoB. WccnepoBaHve 6blI0 NPOBEAEHO areHT-
ctBoMm Vincent Callebaut Architectures B cotpyaHu-
yecTBe C MHXXeHepaMu 13 KomnaHum Setec Batiment
no 3akasy [Mapwmxckon mapum netom 2014 ropa.
MpoekT «Paris Smart City 2050» npu3BaH obecne-
YNTb Nydllee KayecTBO XM3HW nNapwuKaHam. Ero
peanu3auma CcTaHeT HayasioM HOBOFO, «3KONOrnye-
CK/ OTBETCTBEHHOrO» CTWUNA »KNU3HU, ANA KOTOPOro
XapaKTepHO yBa)XUTeNbHOE OTHOLLEHNE K OKpYXa-
owen cpege.
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B cooTBeTCTBUM C NMpoeKToM, B apuxe npegnara-
eTcA nocTpountb 8 6awieH, GyHKLMOHAM KOTOPbIX 3Ha-
ynTeNbHO paclvpeH. MoMUMO TOrO YTO OHU UMEKT
VHTEPECHbIV aPXUTEKTYPHbIN 0BSIK 1 BbICTYMAIOT KaK
XKusible 1 06LWecTBEHHbIE MAOLWAAN, STW HACbILEHHbIe
VHHOBALMOHHbIMU UHXXeHEPHbIMU CUCTEMAMMU 34aHNSA
Npu3BaHbl CTaTb 0A3MCaMU KUBOW NPUPOLbl B Mera-
nonunce, HaceseHne KOTOPOro pacTeT, CNocobCTBYIOT
YAYYLLEHMIO SKONOrMYeckon obctaHoBky B Mapuixe,
a TaKXKe C/yXaT NCTOYHUKAaMU SHepruun. Huxe npep-
naraetcsa 6onee nMogpo6HbIN pacckas O Kakaon u3
NpeAcTaBieHHbIX MOfenel SToM BOCbMEPKM, UX OCO-
6EeHHOCTAX 1 NepCrnekT1Bax.

MOUNTAIN TOWERS

MapwX — »1BOM ropof, KOTOPbIN BCerga CTpomTcA
1 nepectpavBaeTca. Kakum oH ctaHeT B 6yayLiem? XKpaet
nn ero cyabba ropopa-mysesn, U e ero parioHbl, Aaxe
UCTOPUYECKUE, MOTYT BbiTb 06HOBIEHBI? PazpaboTurkiu
npoekTta nof HasBaHuem «Mountain Towers» npegno-
XKWNN AaTb HOBYIO KU3Hb OAHOW 13 LeHTPabHbIX ynuL,
Mapwxa — ynuue Pusonu (Rue de Rivoli).

dneraHTHasA 1 CTpoOras, yHac/iefoBaBLIas CBOWN NOM-
nesHbl CTUNb OT HeoKnaccmumsma, ynuua Pusonu
TAHETCA C BOCTOKA Ha 3anaj BAosib npaBoro 6epera
CeHbl MOYTU TPU KMIOMETPa, Nepecekasn LIeHTp ropo-
fa. CBOWM HblHEWHUA MOHYMEHTasbHbIA BHELIHWN
BMA OHa npuobpena eule B roapl MepBoit Mmnepun,
a TakXKe B pe3ynbTaTe rpafoCTPOUTENbHBIX MPeob-
pa3oBaHuii 6apoHa OcmaHa, B 1853 roay Ha3HaueH-

Man/mnonb BblchM
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MOUNTAIN TOWERS
PacnonoxeHne:
WcTopuuecknn ueHTp
Mapwika, 1-11 oKpyr,
parnioH ynuupl Pusonn
KoHuenuunsa:
HanonHeHHble
COMTHEYHbIM CBETOM,
3acakeHHble
3eNeHbIMM pacTeHnAMN
6allHM € cncTeMamm
61OKOHANLIMOHNPO-
BaHWA BO3fyXa

Horo HanoneoHom Il npedekTtom penapTameHTa
CeHa. CTporvie NMHWW AOMOB, YAUBUTENbHbIN 3ddeKT
nepcrneKkTVBbl — BCE 3TO COOTBETCTBOBANIO BKyCaM U
»enaHnam HanoneoHa bonanapta, KoTopbin XxoTen
NOCTPOUTb YNULLY, yTOMNAIOLLYIO B POCKOLLIN.

Co3paHuie ynuupl Prsonu B XVIII Beke fonHO 6bino
noMoub pelnTb NpobnemMy 3aTopoBs, KoTopas 6Gbina
aKTyanbHa He TOJIbKO CErofHA, a TakXe CrnpaBuTb-
CA C aHTWCaHUTapuen B MepeHaceneHHbIX panoHax
ropofa. A elle HoBaA LWMPOKaa ynuua no3Bonana
nyJlie oTCNeXmnBaTb CUTYaLMIO C HAPOAHbIMU BOCCTa-
HuAMM B Mapwuxe — EBpona Toraa, Kak M3BeCcTHO, Hbina
NPOHVKHYTa PEBOMIOLMOHHBIMU HacTpoeHuaMu. Mo
nekany Rue de Rivoli 6b111M NocTpoeHbl NpakTnyeckn
BCe HOBble Napuckre ynuubl. OHa cTana Hekum rpa-
LOCTPOUTENbHBIM 3TaIOHOM, UYTO, MO MHEHUID HEKO-
TOpPbIX feATenen WCKYcCTBa TOr0 BPEMEHM (Takumx
Kak, Hanpumep, apxutekTop LWapnb fapHbe), npneeno
K «yayLiaoLemy ogHO06pa3smioy.

Hy a npoexkT Mountain Towers HanpaBneH Ha Hei-
Tpanusaumio NapMXCKOro cMora, CTaHOBSALLEerocsa Bce
6onee NIOTHbIM, MOCPEACTBOM FMMIAHTCKMX «OUOKIU-
MaTUYECKUX Frop», KOTOPblE MUHUMU3NPYIOT TEMOBbIE
BbIOPOCHI U reHepupyloT 3Hepruto. VMIMeHHO B0306-
HOB/IAAEMbIE NCTOYHMKIM SHEPTMM Ha KPbILLaX U BHYTpK
30aHWIA CTann OCHOBHOW 0cobeHHOoCTblo Mountain
Towers.

B kaxkpgoi GaluHe 6yaeT Tpu BUAA TaKUX UCTOUYHU-
KOB. B TeueHue [HA reHepupoBaTb 3Hepruio GyoyT
[Ba OrpPOMHbIX (OTOINEKTPUYECKUX U TEMIOBbIX

34 BblchM Man/mnmonb

COMHeuHbIX 6MO3KpaHa, UMeLX GOPMY Kpbliibes
TMFAHTCKOWM CTPeKo3bl. C UX MOMOLLbIO OCYLLECTBAAET-
€A NPOM3BOACTBO SMEKTPUYECTBA M HarpeBs BOAbI AN
KOMMYHanbHbIX ycyr. Houbto paboTtaet peBepcrBHas
rMAPO3NEKTPOCTaHUMA. Ha pasHbIX ypoBHAX 6GaliHu
PacnonoXeHbl LMCTEPHbI, B KOTOPbLIX CObupaeTca
AOXAeBas BoAa.

[na pacnpeaeneHns CTPYKTYPHbIX Harpy3oK Hag-
CTPOEHHbIX 34aHUI WCMOJMb3YIOTCA CTapble BEHTU-
NAUMOHHBIE TPYObl 3aI0KEHHBIX KaMUHOB, KOTOpbIe
TaknMM 06PA30OM MONYUMAN BTOPYIO XKU3Hb. Bce Kumble
3TaXW OKPYXeHbl 6ankoHammu-cagamu. Ons nonuvea
1 NMOAKOPMKU pacTeHuit 6yaet NpUMeHATHCA MCNOSb-
30BaHHaA XUTENAMW BOAA, OYMLLEHHAs MEeTOAOM
GUTOOUNCTKI, N BUOKOMMOCT, MOSTYUYEHHbIN 13 Opra-
HNUECKMX OTXOLOB.

ANTISMOG TOWERS

Tak HasbiBaembln «Manblii nosic» (Petite Ceinture)
Mapwika — 370 32-KnnomeTpoBas ABYXPENbCOBasA KOJb-
LieBas Xene3Has opora, onoAcbiBaoLan LeHTp ¢ppaH-
Lly3CKOI CTONULbl. OTa BETKa, CBA3bIBaloLWan pagnasib-
Hbl€ IMHUK, KOTOPble OTXOAAT OT OCHOBHbIX MAPWXKCKMX
Kene3HOAOPOXKHbIX CTaHUMI, Oblna NOCTpoeHa ele
B cepegmHe XIX Beka. lNoHauany en nonb3oBanncb
ANA NepeBO3KN PasfiNyHbIX FPY30B M XMBOTHbIX Ha
CKOTOOOWHN, HO CO BPEMEHEM >KeNe3Hyl Aopory
afjanTupoBann 1 Ana naccaxmpos. OcobeHHO ApKo
Manbliii noAc NposABun ce6sa BO BpemsA NPYCCKOn ocafbl
1870-1871 ropos: ¢ppaHLy3CKMe conaaTtbl Ha NapoBO-

3aX NPOpPbIBaNNCh Ha 3alMUTy FOPOACKMX KBapTasioB.
Heckonbko [ecATKOB NleT OKpy»Has »ene3Haa aopora
6blna OAHMM U3 OCHOBHbIX CPEfCTB NepeABUKEHNA B
Maprxe, HO KOHKYpeHUMI0O C MeTPOMOJIMTEHOM OHa
BblAepxaTb He cmorna. Cbirpan CBOI POfb MU 3KOHO-
MUYecKuid Kprsmc. Tpadurk naccakrpoB Ha 3TON BeTKe
npekpatunca 23 niona 1934 roga. 3a npowepLwee C Tex
nop Bpema Manblil MOAC COBCEM 3apOC, KMJIOMETPbI
XKenesHom JOporv, TYHHeNu, MOCTbl CKpbITbl Cpeawu
OuYeHb MJIOTHOW ropoackomr 3acTponku. MNopagka 40%
NINHAWN CerofHA MNPOXOAUT NoA 3emJieil, B KPbITbiX
TpaHLUeAX uiv TOHHeNAX, a 60% HaxoaMTcA Ha OTKPbI-
TOM BO3yXe — pefibCbl TAHYTCA B OTKPbITbIX TPAHLLEAX,
Ha YpPOBHe 3eMNu, HacbinAx, 3CTakagax. Boonb mcro-
prYeCcKon Xene3HOJOPOXKHOM BETKM TAHYTCA cafbl
3eneHoro kopupgopa (Coulée Verte), B 3ToM palioHe
pacrnonoeHo HECKOMbKO O6LLEeCTBEHHBIX MAapPKOB.

Manbii nosic — 310 YacTb uctopun MNapuka, ropoa-
CKaa oCcTonpumMeyaTeNibHOCTb U3 YnCiia TeX, KoTopble
He TaK LUMPOKO M3BECTHbl MHOFOYMC/IEHHbIM Typu-
CTaM, 1 Ja)ke He BCe MapukaHe 3HaloT O ero cyuje-
cTtBoBaHuK. fopoAckaa nporpamma npegnonaraet
npesBpaTUTb 3Ty TeppUTOPUIO B 23-KUNOMETPOBbLIN
«3efleHbll KOPUAOoP», B KOTOPbIA BXOAAT TPW MHOrO-
bYHKUMOHabHBIX MapKa € BeNOCUMNEHbIMA LOPOX-
KamMn 1 pa3BUTOM TPOMUHOYHO-JOPOXKHOW CETblO.
Crapas »enesHasa Jopora Npu 3ToM COXpaHAeTcA — Bce
e OHa npepfcTaBnAeT coboi 3neMeHT UCTOPUYECKOTO
Hacnegua ctonuubl GpaHumm.

B KoHTekcTe npoekta Antismog Towers npegnona-
raeTtcA BOCCTaHOBJIEHME »KeJIe3HOAOPOXKHOro cooblue-
HUA 1 OBYCTPONCTBO 3eneHbix 30H. MKuBaa npupopaa
CTaHeT MONHOMPaBHOW COCTaBAAOLWeEN FrOpoACKoro
naHgwadta. bonee Toro: npoekt Antismog Towers
NoO3BONIUT Pa3HOO6Pa3nNTb »KU3Hb NapuKaH 1 JacT UM
BO3MOXHOCTb CTaTb MOSIHOMNPaBHbIMU YYaCTHUKaMMn
npouecca co3vaaHnA OKpyKawollen cpeabl, BKYCUTb
papgocTb NAOJOTBOPHOrO BO BCEX CMbICNAax C/loBa
CcoTBOpYeCTBa. 3efeHble 30Hbl, CO34aBaeMble B pam-
Kax NMpoeKTa, BKMoYaloT B ceba obLecTBeHHble GpyK-
TOBble cafbl, KOTopble ByAyT BblpalMBaTbCA CAMUMI
Kntenamm.

Mexgy Manbim noacom, uaywmmu paguanbHO
napuckrumm ynbBapamu, B4onb napkos broT-LlomoH
(Buttes Chaumont), MoHcypu (Montsouris), AHape
CutpoeH (André Citroén) n ap. CornacHoO NpPoeKkTy
Antismog Towers 6ynyT Bo3BefeHbl BbICOTHble 3Aa-
HUA, KOHCTPYKLMA KOTOPbIX TakoBa, YTO BO3feiCcTBMe
Ha NouBY CBOAMUTCA K MUHUMYMY. Paclumpasach KBepxy,
no ¢opme oHU HanomuHatT dakenbl. [lomrmo Toro
yTo B GalHAX npepanaraeTcs GOMbLIOE KOMMYECTBO
KBapTup, 6narofapA WHHOBALMOHHbLIM pelleHUAM
N KpeaTMBHOMY NOAXOAY MPOEKTUPOBLIMKOB BbICOT-
Hble 3JaHNA CNoCcoOCTBYIOT yCTPaHEHNIO NOCNeACTBUIN
3arpA3HeHNA OKpy»aloLen cpefbl, BbICTYNaloT KaTa-
NN3aTOPOM YMCTOrO BO3fyXa.

BawHn «okanmnAwTCA» BENOCUNEAHbIMA AOPOX-
KaMu, yCTpemnAlLWUMNCA ceprnaHTUHOM Beepx. Mo

ANTISMOG TOWERS
PacnonoxeHune:
Mapwux, 14-11 okpyr,
panoH OKpy»KHOMN
enesHoi goporu
(Manoro nosca)
KoHuenuua:
23-KNUIOMEeTPOBbIN
SKONOrnMYecKunn
KOpuaop B Camom
ueHTpe Mapuxa

1 BbICOTHblE 34aHNA —
doToKaTanuTnyeckne
dunbTpbI

Man/mnonb BblchM
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PHOTOSYNTESIS
TOWERS
PacnonoxeHue:
Mapw, 15-1 oKpyr,
B paiioHe baLuHn
MoHnapHac
KoHuenuus:
BbICOTHbIE 3[aHUNS —
006LLecTBeHHbIN NapK,
3acCakeHHble Mo
cnmpanu 3eneHbIMU
pacTeHuaMY,

c 6rodacapamu,
NMOKPbITbIMYI
BOJOPOCIAMU
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TaKOMy e MPUHUMMY Ha 3TUX MopakaoLwumx Boobpa-
KeHue 3aHuAX NpeanonaraeTca pasmMecTuTb ropoa-
CKne BepTUKalibHble Oropofbl, rge npumeHseTca
MeTOA rMapOonoHHoro dputooumnweHns. KoHcTpykuuma
MOKpbITa [BYOKMCbIO TUTaHa W BbICTYNaeT Kak ¢oTo-
KaTanutuueckuii ¢unbtp. MNon Bo3pencTevem ynb-
TpaduoneTta AMOKCMA TUTaHa NpeBPaALLAeTCA B O30H
M BbICIME OKCWAbI, KOTOpble pearvpyiotr co BCemwu
UMeIOLMMUNCA B BO3JYXe 3arpA3HEHUAMU, YHUUTOXa-
0T TOKCUYHbIE BellecTBa.

BawHn 6yayT npon3BoauTb 3NEeKTPO3Hepruio npu
MOMOLUM OCEBbIX BETPOBbIX TYPOWH, BCTPOEHHbIX
Ha yKpenneHHblx ¢dacagax, n GOTO3NeKTPUYECKNX
rmbknx naHenen. Pa3HoCTb TemnepaTyp B TYHHenAx
Manoro nosca 6yaeT ncnonb3oBaTbCA AnA CO3AaHNA
reoTepmasnbHbIX NOTOKOB OXJIaXAEeHHOro Unu Tensno-
ro Bo3ayxa, MO3BONAOLWEro NacCMBHO KOHAWNLMNOHM-
poBaTb BO3AyX BHYTpU 6awwHu. OcelaTbCcsa 3T TOH-
Henu ByayT Nbe303s1eKTprYeckMm npubopamm.

PHOTOSYNTESIS TOWERS

bawHAa MoHnapHac Bbicoton 210 meTpoB 6bina
noctpoeHa B Hayane 1970-x Ha mecTe OAHOUMEH-
HOWM Xene3HOJOPOXKHOM CTaHuuwu. [lo cmx nop oHa
OCTaeTcA efMHCTBEHHbIM HebocKpeboM, pacnoso-
XEeHHbIM BHYTPW ropogckown uveptbl lapuxa. 3TOT
HEOHO3HAUYHbIA MNPOEKT, O KOTOPOM MHOTMe BblCKa-
3bIBa/ICb U MPOAOSKAIT CErofHA BbICKa3blBaTbCA
BECbMa KpUTUYeCKK, Oblsl, OfHaKO, Torga noaaepaH

BblchM Man/nons

npesvaeHToM cTpaHbl Mopxem Momnugy v MUHK-
cTpoMm KynbTypbl OpaHuun AHgpe Manpo. B 1975 roay,
CrnycTsa BCero TpW roga rnocne 3aBeplieHns CTpou-
TeNnbCTBa, MyHuumnanuteT lMapuka coBcem 3anpe-
TUN BO3BefEHME B LeHTPe CTONMLbl 31aHNI BbICOTOW
6onee yem cemb 3Taxel. Ponb 6awHM MoHnapHac,
0COBEHHO B CpaBHEHWW C MCTOPUYECKOW 3HAuYMMO-
CTbI0 TaKMX MAPUXKCKUX [OCTOMPUMeYaTeNibHOCTel,
Kak dndenesa 6GawHs, MNane ge UWaio, Tpokaaepo,
MapcoBo none, BoeHHas akagemusa, 4acTo NPUHMXKa-
t0T. OgHako BnoTb Ao 1990 roaa MMeHHO 3TO 3aHune
0CTaBaNioCb CamMoll BbiCOKoW HaluHel B EBpone.

MpoekT Photosynthesis Towers HanpaBneH Ha ynyu-
weHwue 6awHN MoHMapHac Kak B 3CTETUYECKOM NaHe,
TaK U C TOUKM 3peHunn notpebrneHnsa sHeprun. Hosas
KOHLenuua npegnonaraeTt npespalleHre BbICOTHOMO
3[aHNA B HAaCTOALWMIN BepTUKaNbHbIA 06LWeCTBEHHbIN
napk. Kpome Toro, npoekTom npepanaraeTca BHeape-
HMe 61opeakTopPOB, MOMyYaLWMX SHEPru OT Nog-
BECHbIX CafloB M 3efieHblx Bogopocnen. OgHum crno-
BOM, B 2050 rogy 6awwHa MoHnapHac cTaHeT yriepog-
HO-HeNTpanbHOW SKOCMCTEMOM, FAe He NCMONb3YTCA
TPaAULMOHHbIE BUAbl TOMAMBA.

BHewHWi A 06ANK 3HAMEHUTON 6aLHN WM3MEHUTCA
[OBOJIbHO paAnKanbHbIM o6pa3om. Mo Bcelt ee BbICO-
Te GyayT pa3buTbl cagbl. 58-3TaxHas KOHCTPYKLUA
B MOMEPEYHOM CeYeHnMn OyneT MMeTb MUHAANEBUA-
Hylo dopmy. Ee xene3ob6eTOHHYI0 OCHOBY 06OBbeET
nbe3osNieKTpuyeckaa BUHTOBaA annes, yxopAwas
B Heb6o Mapwmxa. B TpeyronbHbIx NponeTax, pacnosno-
YKeHHbIX Ha 060MX KOHLLax H6aLlHKW, pa3mecTATcs obuye-
CTBeHHble NndThl, paboTatowme oT BO306HOBNAEMbIX
WCTOYHUKOB 3Heprun. JIndtel nocny»kat ana pasge-
NEeHNA MapLUPYTOB MOCETUTENEN 3TOro HeOObIUHOTO
napKa 1 COTPYAHMKOB, paboTatolux B odpurcax baluHm.
Kpbllwa BbICOTHOrO 3aaHNA NpeBpaTUTCA B GUTOOUM-
LWatoLLyto naryHy ans nepepaboTku NCMosib30BaHHOM
BOfbI.

B o6HoBneHHOI 6awHe MoHMAapHAC U HOBbIX CTPO-
E€HUAX PAJOM C Hell npeaycMoTpeHbl 6uodacanbl,
C NMOMOLLbI KOTOPbIX MPOU3BOAUTCA SNEKTPO3HEpP-
rmA. Kak anbTepHaTUBHbIA €e WCTOYHUK BbICTyna-
eT npouecc ¢oTocuHTe3a. Ha cTeHax-«3aHaBecsx»
B GOTO-610peaKkTopax, BCTPOEHHbIX B MHOTOC/IONHOE
cTekno, 6yayT KynbTMBMPOBATbCA 3efleHble MUKPO-
BOAOPOC/N. DTN YHWKaNbHble PAcTEHUA He TOMbKO
NPenATCTBYIOT MPOHWKHOBEHUIO MPAMbIX COJIHEY-
HbIX Nly4yel BHYTPb 34aHuA, Aefasa HaxoXaeHne B ero
NMoMeLLeHNAX B COJTHEYHbIe IHU 6oee KOMPOPTHBIM.
OHM HaKannMBalT COMHEYHOE TEeNJIo, B TO Xe Bpems
ABNASCH MpPOM3BOAUTENAMU GMOMACChl, MUCMOMb3ye-
MOW AN nofyyeHus 6uorasa. «3eneHble TEXHONOrUm»
no3BonAT Ha 50% ynyJlwmnTb cOXpaHeHue Tenna B 3aa-
HUAX 1 obecneunTb 3G HEKTMBHOE KOHAULVOHUPOBA-
Hue BO3ayXa.

BAMBOO NEST TOWERS

13-11 okpyr MNapurka noka Henb3A Ha3BaTb «TypuUCTUYe-
ckoi Mekkoli». Korga-To 3geck npoxkusanu 6onbluei
yacTbio cembm pabounx. C cepeautbl XIX go XX ctone-

TUA Ha 3TOW TEPPUTOPUM aKTUBHO pPa3BUBanacb NHAY-
CTPUS, CTPOMANCH NMPOMbILWEHHbIE 38aHUsA, pabprKkn
n 3aBofbl. B 1960-x rogax B 13-m OKpyre Havanu
peann3oBbiBaTb MACWITabHbIA FPAjOCTPOUTENbHbIN
NPOEKT — TaK Ha3blBaeMblli Italie 13. Ero pa3paboTuu-
KN 6blfiv BAOXHOBMEHbI YypOaHNCTUYECKUMI MAeAMN
3HAMEHUTOro apxuTekTopa e Kopbiosbe. Mporpamma
6blfia BOMJIOWEHA B »KU3Hb JIMLUb YacTU4HO. B utore
B I0XKHOW YaCTW OKpYra BbIpOC/M MHOFO3TaXHble 3fa-
HuA BbicoTon 30-100 meTpoB.

B ocHoBe 3TOI MHHOBALMOHHOWM Ha TO BpemA Mofe-
NN NIEXKUT He TONbKO CTPEeMSIEHNE K SKOHOMMUUN ropos-
CKUX TEPPUTOPUI U YBENNYEHUIO MIIOTHOCTM 3aCTPON-
KM NOCPEeACTBOM CTPOUTENBCTBA BbICOKUX 3[aHNIA, HO
TaKXe Takue rnobasbHble MOHATUA, KaK MHOTOQYHKLU-
OHaNIbHOCTb 1 MyNbTUKYNbTypanusm. MNpoekT ltalie 13
CTan ApKUM NPUMePOM Pa3HoobPa3nA NpeanoXKeHnin
XKWUNbA 1 YCNIYT, 4TO B 3aCTPONIKe Takoro pofa BcTpeya-
eTCA HeyacTo.

Komnanua Vincent Callibaut Architect npegnaraet
oCyWecTBUTb Npeobpa3oBaHMe TpUHaALATK BbICO-
TOK, MOCTPOEHHbIX Ha TeppuTOpUN GbiBLLErO 3aBOAA
Panhard & Levassor, B panoHe Bunna gScte (Villa
d’Este). CornacHo npoekTy Bamboo Nest Tower (uto
MO>HO MEPEBECTU Ha PYCCKMNI A3bIK Kak «6ambyKoBble
rHespav), K 2050 ropy 3aecb 6yAeT CKOHLEHTPUPOBa-
HO camoe 60/blIOe KOIMYECTBO BbICOTHbIX 3[aHWI B
Mapwe, Npruyem AOBONbHO HEOObIYHbIX. OHU ByayT
npeacTaBnATb co60li HeboCKpebbl-caabl, B KOTOPbIX

3/IeMeHT CefIbCKOro XO3ANCTBA UrpaeT He nocnep-
HIOKO posb. balHK, HocAWmMe 3By4YHble MMeHa Puccini,
Palerme, Rimini, Verdi n 1.4, 06epHYT «3KOoKapKa-
Camun», BbIMONIHEHHbIMU M3 NneTeHoro 6ambyka. JTa
3KONOrMYeckn unctasa obonouka MO3BONUT BblAep-
XKMBaTb N CTPYKTYPHble Harpysku, pacTywme m3-3a
6anKkoHOB, Ha KOTOpPbIX OyayT BbipalmBaTbcA GPYKTbI
1 oBowwm. bankoHbl nNnaHMpyeTcA pasmecTUTb BOKPYr
CYLLeCTBYIOLMX KBAPTUP. 3AaHNA OCHALLEHbl OCeBbIMU
BETPOBLIMU TYPOUHAMU — anbTePHATUBHBIMUA UCTOYHV-
Kamu 3Heprun. OTBepCTMs B KapKace, cpopmMmpoBaH-
Hble 3a CUET CTPYKTYPbI NNETEHNS, NOAYEPKHYT dPdeKT
BeHTypu: CKOpOCTb BO3AYLUHbIX MOTOKOB BO3pacTaer,
YTO, B CBOIO OYepefb, YBENNUUT CKOPOCTb BpalleHus
nonactert TypouH 1 TemM CamblM MOBBICUT WX MPOW3BO-
ONTENbHOCTb. Kpome TOro, UICTOUHUKOM SHEPTUN CTYXNUT
TepMoavHaMnyecKas yCTaHOBKa, COCTOALLAA U3 CONHeY-
HOTrO KOJIJIEKTOPa, BCTPOeHHOro B 3aaHue Abeille Tower,
a TakXKe Mapabonmuueckux renmocTaTMyeckux 3epkan,
YCTaHOBJIEHHbIX HA MAPUMCKNX OLIMHKOBAHHDbIX KPbILLaX.
MKunakun TennoHocmTeNb, HarpeB KOTOPOroO OCYLLECTBIA-
€T KOJNeKTOop, HanpaBnAaeTca B BoAoHarpesartenb. Boga,
npeBpaLlasacb B Map, 3acTaB/AeT BpalaTbCA JIONacTy
Typ6uH. Takum 06pa3om, «6ambyKoBble rHe3pa» Mpo-
M3BOAAT S/IEKTPOSHEPTUIO KPYr/ible CYTKW, Jaxe npu
OTCYTCTBUM COJIHEYHOTO CBeTa. KoHAMUMOHMpOBaHMe
aTMocdepbl OCYLLECTBNIAETCA MMaBHbIM 00pa3oM 3a cyeT
Baru, UCNapAoLLenca u3 pacteHuni. M

OKoHuYaHMe cnepyer.

BAMBOO

NEST TOWERS
PacnonoxeHue:
Mapwx, 13- okpyr
KoHuyenuusa:

6aLHM B 06oouKke
13 6ambyka,

C BepTUKabHbIMU
dpYKTOBBIMY Cafilamm
1 oropogamu
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LG HOUSE

[PALLA CBEIA

Hepenko NpoeKTbl YHMKaNbHbIX 30aHWIA 1 COOPYKEHUIA NOHAYany Bbl3biBAlOT MacCy CNOPOB,

a 3aTem CTaHOBATCA He NPOCTO APXUTEKTYPHbBIMI AOCTONPUMEYATENBHOCTAMM, @ B KAKOM-TO
POfie CUMBOMAMV TOPO/OB. [1epBOE, YTO MPUXOAMUT Ha NamaATb, — 3TO Jdenesa baluHs B Mapuke,
OTKYZia HU OfIVH TYPUCT He Ye3xKaeT, He KynuB CyBEHMPA UV OTKPBITKM C ee U300paKeHneM.
OyeHb BEPOATHO, YTO Takaa Cyabba nocTurHeT v balHo Light House B MenbbypHe, npoekT
KOTOpOW pa3paboTana apxutekTypHaa dupma Elenberg Fraser. CpoutensctBo ee byaet

3aBepeHo 8 2017 rogy.

Matepuansl npepoctasneHsl ELENBERG FRASER, Bvi3yanusaumna npoekta POINTILISM

TO YHWUKaJIbHOE Xwunoe 3JaHune
Cc BonHOO6pa3sHbiM dacagom daH-
TacTM4yeckon KpacoTbl OyaeT nog-
HUMAaTbCA Haj CeBEePHON OKpaunHOMN
LleHTpanbHOro pfenoBoro paroHa
MenbbypHa Ha BbICOTY LIECTUAECATU OEBATH STaXKeN.
BalwHsa rvmeeT Popmy cKpyumBalowWencs crnvpanu,
YCTpPEeM/IEHHOW BBbICb, U Kak ByATo He MMeeT yrios.

Mpv nepeom B3rnsae Ha Hee abCONMIOTHO HEMOHATHO,
KaKnM 06pa3om MOXKHO Oblflo 4OCTUYb TaKOro 3bdek-

LIGHT HOUSE

MecTtononoxeHnue: MenbbypH, ABCTpanus
ApxutekTtypa: Elenberg Fraser

3aka3uuk: Hengyi Pacific PTY LTD +

Sixth Grange Pty

KoHcTpykumnun: WSP Group

AnekTpunyeckue cucrembl: Murchie Consulting
Mapasnuka: Murchie Consulting

MexaHuka: Murchie Consulting
MpoekTnpoBaHue o6ujecTponTenbHbIX paboT:
WSP Group

Akyctuka: Murchie Consulting

3eneHble TexHonoruu: Murchie Consulting
lFeopesunyeckune paborbi: Gardner Group
KoHcynbTaHT no nnaHuposaHuio: Urbis
MoxapHana 6e3onacHocTb: Umow Lai

3D Busyanusauyums: Pointillism

OpraHusauyma agsmxkeHua: Cardno
Csetopu3aiiH: Norman Disney & Young Light
YcraHoBKa ¢pacapHbIX KOHCTPYKUMiA: Aecom
MeHepmxmeHT npoekra: Gallagher Jeffs
3acTpoumumk: Brookfield Multiplex
HasHauyeHue: AnaptameHTbl

Craryc: ctpoutca

OKoHuyaHue cTpouTenbcTa: 2017
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Ta. Kak Hebockpeb moxeT 0601MTUCh 6e3 yrnos, Korga
OHW BbLICTYNAIOT K/IOYEBbIMM TOUYKaMU 3[aHuWA, Ha
KOTopble 06bIYHO pacnpeaenaeTca BCa MexaHnJyeckas
Harpy3ka? KaxeTcsa, 6polueH BbI30B BCEM 3aKOHaMm
du3mkmn. HeobbluHoro BunsyanbHoro s¢pdpekrta yaanocb
JOOVTbCA C MOMOLLbI0 TPAAULMOHHBIX TEXHUK KUp-
NUYHON KNagKn AnAa NOBOPOTHbIX YIOB.

Light House moxHO mepeBecT Ha PYCcCKU A3bIK
Kak «[Jom cseTa». I B camom fene, 3TO yYHMKanbHoe
3QlaHVe He MPOCTO HaMoJIHEHO CBETOM, a pacnpo-
CTpaHAeT ero BOKpYr ceb6a. CKynbnTypHbIA oOcCTe-
KNEeHHbI ¢acaj CNpoeKTMpPOBaH TakuM 06pa3om,
yTO Cco3faeTcAa npusmaTnyeckuin sddekt. bnarogapa
emy o6nmMLUoBKa 6alWHW NPUYYANMBO UrpaeT Co CBe-
ToM. YeM-TO 3TO HanomuHaeT Kanenpgockon: dpacag,
34aHMA OTpa)aeT COJIHEYHble Jlyuyn, MOCTOAHHO
MEeHsALMEe B TEYEHNE OHA CBOU OTTEHKM, OT PO30-
BOrO A0 CMHEro, pagya v yauMBAAA rocTen n xute-
neir ropopa. KoHcTpykumsa dacapa cnocobcTeyet
NOr/IoWeHN0 ecTeCcTBEHHOro ceeTa. lNpenomnascs,
OH [06aBnsieT WCKIIOUMTENIbHOW NpuBeKaTeNbHO-
CTU U XUNbIM MOMELLEHNAM 3JaHUA.

BawHA oTnnMyaeTcA KakoW-To cBoeobpasHon rpa-
uuen. Yto 0co6EHHO MHTEpECHO, 3AaHKe He MPOCTo
BV3yasibHO MOBOPAYMBAETCH, «3aKPyU4BasiCb» BOSIHOM
BOKpYr cBoel ocu. Ero dacap Toxe cnoBHo obnagaet
CBOEW WU3HEHHOW 3Hepruen. MInnw3ma noCcToAHHO-
ro ABWXKEHMA YCUNMBAETCA 3a CYeT UCMOMb30BaHuWA
pafy>KHbIX KOHTPACTHbIX FOHNOXPOMATUYECKMX NaHe-
nen, MEHAIOLWNX CBOW LBET B 3aBUCMMOCTW OT TOUKM
0630pa. OHM MOBbBIWAIOT OTPaXkaTesibHble CBOWCTBA
cTekon u cosfaT 3OPekT APKON pPasHOLBETHON
MO3auKW, B eTansAx KOTOPOW OTpakaeTca ropog.

)

Man/mnonb

BbICOTHbIE
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O6umamenu 30aHus mo2ym Habsr00ame
34 NOJIHbIMU XKU3HU ynuyamu Mensv6ypHa

bacceliH Ha 8-m 3Taxe

BawHA pacrnonoxeHa Ha Yriy OXMBAEHHbIX yniuL
3nu3abeT n OpaHKIMH. B HECKONBbKMX MUHYTaX Xofb-
6bl OT Hee HaxomAaTca MenbbypHcKuin Koponesckuit
TexHonoruueckuii  YHusepcuteT, MenbbypHCKuii
YHuBepcuTeT, pbiHOK KoponeBbl Buktopuu, ngunnnye-
ckmne capbl Onarctadpd 1 MHOroUMCNEHHbIE TOProBble
LeHTpbl. [MoBcefHEBHaA ropofckaa M3Hb, MOXHO
CKasaTb, CTafla MOJIHOLEHHbIM 3/IEMEHTOM MNpOeKTa.
Mepuatownii dacap 34aHMA, OCTEKNIEHHbIE BbICTY-
Mbl €0 OKOH YCW/MBAIOT eCcTeCTBEHHOe OCBelleHne
1 Kak 6yATo YBENMUMBAOT NPOCTPAHCTBO KaXXaow 13
KBapTup. Wx obuTtatenu moryt HabnogaTtb 3a non-
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HbIMW XM3HW ynuuamyn MenbbypHa 1 HacnaxxpaTbcs
YYBCTBOM OOLHOCTM, CTAHOBACH YaCTbIO 3TOr0 OXMB-
NeHHOro paroHa ropoga. [nsaiiH aKkcTepbepa 6alHm
Light House nonyumn ctuanctuueckoe npoaomkeHne
1 B opopmneHnn no66m-30Hbl, penbedHbI NOTONOK
KOTOPOW OCHalleH creuunanbHbiMU JaTyMKamu ocBe-
weHwus. Mo mepe TOro, Kak Ntogm NPoXoanAT Yepes 3To
NPOCTPaHCTBO, pacLBeTKa NOTOIKa MEHAETCA.

Bblgalowminca  apxXuTeKTYpHbI 06bEKT BMOSHe
[JOCTOWH Ha3BaHWA MpPOW3BeAeHWA UCKyccTBa. B 1o
Xe BpemMA KpacoTa BHellHero obnuka coopyxeHus
BKyne ¢ 6e3ycnoBHbIMU JOCTOMHCTBAMW €ro BHY-
TPEHHMX MOMELUEeHUN — 3TO TOYHO PacCUMTaHHbIN
3bdeKT coBpemeHHOW ypbaHUCTMYeCKol cpedbl, 0by-
CNOBJIEHHBI 06BEAVHEHNEM apXUTEKTYPHbIX peLleHuiA
1N opopmMneHnem UHTEpPbepPoOB. ITOT CUHTE3 co3paeT
bopmy, oxBaTbiBalOLyO BCe acnekTbl KOMPOPTHOro
Xunbs, obecneyrBaeT MakCrManbHoOe ecTecTBeHHoe
ocBelLleHVe N BEHTUAALMNIO, COXPaHAET ONTUManbHbIA
6anaHc mexpay Heobxofmmow yenoBeky obocobneH-
HOCTbIO U OTKPbITOW MNNaHNPOBKOW.

Bcero B Light House 6ygeTt 607 kBapTup. 255 13 HUX
MMeIOT OfHY cnasibHIo, 293 — AiBe, a B 59 POCKOLWHbIX
anapTameHTax npeaycMOTPEHO TPy cnanbHu. Kpome
TOro, B anaptameHTax 6yaeT ABe BaHHble KOMHaThl,
a WX CYaCTNVBbIM BRajenbLaM MOMOXKEHO ANYHOe
MeCcTO Ha aBTOMOOWNbHOWM cToAHKe. HecmoTpa Ha
HeManyl no aBCTPaNMACKMM MepKam CTOMMOCTb
KBapTup, ewe A0 Hayana CTpouTenbCTBa TpU yeT-
BepTU KBapTup B balwHe Light House 6binn yxe pac-
npogaHbl. KOHeYHO, TakoN ycrnex B MnaHe npojak
obycnoBneH He TofibKo TeM, UTo MenbbypH ABnAeT-
CA OAHVM U3 Hambonee KOMPOPTHBIX FOPOLOB ANA
NPoXKMBaHWA B MUpPe, HO W MpUBJEKaTENbHOCTbIO
npoekra.

Kaxpas KBapTMpa GallHN MacTEPCKN CNPOEKTUPO-
BaHa U 3ac/y»K1BaeT CaMOW BbICOKOW OLIEHKU C TOUKM
3peHusa U GyHKLUMOHanbHoCTK, U 3cteTuku. B Light
House moxHO npurobpect KBapTupy c 6ankoHoM
Ha HWXXHUX 3Takax, YTobbl YyBCTBOBaTb cebA H6nuke
K FOPOAY W PUTMY €ro »W3HW, UK e OCTaHOBUTb
CBOW BbI6OP Ha anapTameHTax C POCKOLIHbIM 3UMHUM
CafoM, HAXOLALMXCSA BbILLE, U C BbICOTbI HACNaXX4aTb-
cA yauBuTenbHbIMM Buaamn MenbbypHa. B 3umHem
capy ecTb BO3MOXHOCTb CO3faTb CBOe COO6CTBEHHOE
YHVKanbHOe NPOCTPaHCTBO, MPEBPATUB €ro B KPbITbIiA
0a3MC UK e KoMPOPTHOE MeCTo ANA paboTbl.

N3 KomHaT, BbIXxOAAWMX Ha dacafgHyl CTOPOHY,
MOXHO Nt060BaTbCA 3KCKNIO3MBHBLIM MaHOPAMHbIM
BUAOM, NMOJOOGHO AOPOroi KapTuHe, obpamsieHHbIM
BESINKONENMHbIM SPKEPHbIM OKHOM. [py 3TOM M3 Kax-

L1011 KOMHaTbl OTKPbIBAETCA CBOSA, HE MOBTOPSAIOLWAACS
naHopama ropofa, B KaXKgoM ciyyae akueHT caenaH
Ha 0Co6bIll paKypc.

BHyTpeHHAA oTaenka KBapTup nopyepKmBaeT MHAU-
BUIYaNbHOCTb KaX[oro 13 1x Bragenbues. Bo Bcex ee
BapuaHTax WCronb3yeTca Nanutpa LBETOB HaTypalb-
HbIX MaTepuanoB — HelTpanbHble ycCrnoKausaiolme
TOHA WrpaloT Ha KOHTpacTe ¢ 3¢PpeKTHOWN naHopamon
3a OKHOM. B oTaenke AOMMHMpPYeT LINOH ApPeBeCUHb,
a paboume NoBEPXHOCTW BbIMOSIHEHbI U3 NMPUPOAHOTO
KaMHsA. BblcoKne pgBepHble NMPoeMbl, 30HaNbHOE AeKo-
paTVBHOE OCBELUEHWNE, BCTPOEHHAA TEXHWKA, LKadbl
C KnajoBKaMW — BCe 3TV AeTanu npu3BaHbl CAenaTb
XKW3Hb ObMTaTenein 30aHNsa MakcMmaibHO KOMGOPTHON.

Bnapgenbubl anapTamMeHTOB MOryT Bbl6bupaTb
MeXAy OTAe/IKON B MOHOXPOMHOW LiBETOBOW ramme,

Bug ns
anapTaMeNToB
BepxHero ypoOBHA

WHTepbep anaptameHTOB

WHTepbep anapTameHToB

wan/mony BBICOTHBIE
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MenbbypH. CeBepHblIi
palioH JenoBoro LeHTpa

«KJAaCCUYECKUM» pEeLLEHNEM B KeNTO-KOPUUYHEBbIX
TOHaX C fePeBAHHbIM HaMOAbHbIM NOKPbLITMEM NGO
«aBTOPCKMM» BapuaHToM. MocnefHuii nogpasyme-
BaeT, B YaCTHOCTM, HANONbHOE NOKPbITUE 13 ApeBe-
CUHbI TPELKOro opexa, U3roToBMIeHHbIE MO 3aKa3sy
wKadbl N BCTPOEHHbIN 6NOK ANA MPOCMOTPa pas-
BfieKaTeNbHbIX MPOrpamMMm, XPOMUPOBAHHblE CMe-
cutenu. HacToswan atmochepa pockowwm B anap-
TameHTax BO3HWKaeT Gnarofaps WMHTepbepy, Bce
3fIeMeHTbl KOTOPOro CO34aloT efnHOe rapMOHMWY-
Hoe uenoe. OYHKLMOHANbHOCTb W 3NEraHTHOCTb
Ka)kpow aeTanu fenaet yecTb XYAOXKHUKaM-opop-
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muTenam. Bo Bcex BaHHbIX KOMHaTax MMeloTCA
3epKanbHble HaBecHble WKadpbl N BMeCTUTENbHblE
NOJIKM NOA PaKOBUHOWN, rAe MOXHO XpaHUTb BCAKME
mMenoun. BcTpoeHHble wKadbl AnA X03AWCTBEHHO-
ro WHBEHTapA PacrofOXeHbl Ha Kak[OM 3Taxe.
MpoCTPaHCTBO KYXHN MCNONIb30BAHO NCKOUNTESb-
HO pauunoHanbHo. MoNKKU, B YaCTHOCTW, 3aMeHeHbI
COBpPEMEHHbIMU YAOOHbBIMU B MONb30BaHUMN ALWMNKA-
MW ON1A XpPaHEeHWA, YTO MaKCUManbHO yBennymBaeT
cBoboHOEe NPOCTPaHCTBO.

Ho 370 ewye He Bce. Xutenu Light House 6ygnyT obe-
crneyeHbl NPeKpPacHON WHPPACTPYKTYpPOW, KOTOPON

OHW MOTYT NONb30BaTbCA, He NoKMAanA 6alwHu. MpoeKkT
npegycMatpmBaeT AOMNOSHUTESIbHbIE MNOMeLeHNA
obuero nonb3oBaHWA. B HUX pa3mecTuTca, Hanpu-
Mep, pecTopaH C aBTOPCKOW KyXHeW W KOKTeWnb-
6ap, KOTopble MOXHO 3ape3epBNPOBaTb ASIA TopXe-
CTBEHHbIX MeponpuATUiA. Ha BOCbMOM 3Take 34aHunA
6yneT pacnonaraTbCA 25-MeTPOBbIN MaBaTeNbHbIN
6acceiiH, a TakXe TPEHaXepHbl 3an C OTKPbITON
Teppacon Ana NHAMBUAYaNbHbIX TPEHNPOBOK. B pac-
nopspkeHun obutatenen 6awxu 6ypet n CrA-LeHTp,
BbIXOAALMNIN B HACTOALMNI PANCKNI YTONOK Ha KpbiLle.
30ecb MOXHO paccnabutbca B nogorpesaemom bac-

bnazodaps cmenomy apxumekmypHOMY peuwieHuto

6awHe Light House cyx0eHo cmambe au3umHoli

Kapmoykou MenobypHa

celiHe nnv NoHabnogaThb 3a NAbIBYLMMN B HEGe 06na-
KaMW, Niexa B LWe3JIOHrax Ha Teppace...

Oupektop npoekTta daBapA Mupc (Edward Pearse)
OTMeYaeT, YTO AOMOJIHUTENbHbIE NMOMeLleHns obLye-
ro Nonb30BaHWA BHYTPU 3[aHWA U €ro pacrnosioxe-
H/e B AeNIOBOM LIEHTPE ropofa Cco3AafyT Yy Kutenem
6allHK oLlylieHe NMPOXMBAHMA B BbICOKOKJIACCHOM
otene. Mo ero cnoBam, «3TW 3[aHNA CTAHOBATCA BCe
6onblue 1 6osbLIe NOXOXKM Ha oTenu. A 6bl Aaxke cKa-
3aJ1, OHU MOJHUMAIOTCA Bbllle YPOBHA OTesnei, cTa-
HOBACb TAaKNMU XWUJbIMU JOMaMU, KOTOPbIE JOJIXKHbI
COOTBETCTBOBATb HAcToAWEMY BpemeHu». OgHUM
cnosoM, B Light House cozgaHa atmocdepa ncknioum-
TeNbHOro KauecTBa XNU3HW.

D¢ deKTUBHOCTb KOHCTPYKTUBHOW CUCTEMbI 34a-
HUA MOBBILIAETCA 3a CYET YCTPOWMCTBA FOPM3OHTasNb-
HbIX MOSICOB XECTKOCTU — ayTpuUrepoB Ans CTEH Ha
OTAENbHbIX YPOBHSAX, KOTOPbIE CBA3bIBAIOT LIeHTpasb-
HOe ene306eToOHHOe AAPO C KOJIOHHaMU, Pacnoso-
XKEeHHbIMM MO NepuMeTpy. [1na noaaep»KaHns KOMoHH
ncnonb3yeTcA ofHa onopHad 6ypoHabusHaA cBas-
cTon6 6onbworo anamerpa. bnaropgapa stomy ctano
BO3MO>XHbIM YMEHbLUWNTb pa3Mep OCHOBaHWA Ans GyH-
JAaMEHTA, a TaKXXe KONMYeCTBO AOPOroCTOALMX CBait-
HbIX POCTBEPKHbIX OasoK.

lMoMMMO TOro UTO 3TO NMPUBOAUT K 3HAUUTENbHOW
SKOHOMUW CPEACTB, TPATAWMXCA Ha AONONHUTENb-
Hble CTpoiMaTepuanbl, U YMEHbLIEHWIO BPEMEHH, TPe-
OyloLlerocs Ana BO3BEAEHUA KOHCTPYKUMM, Takoe
pelueHvie NpraaeT HeOBXOAUMYIO XKEeCTKOCTb CTpoe-
HUI0. Ha BCeX TWUMOBbIX 3TaXax MPUMeHeHOo npeaga-
pUTENbHO HanpsikeHHoe 6e36anouHoe nepekpbiTUe.
BonHoo6pasHbiii pacag notpeboBan M U3IMEHEHWUN
B KOHCTPYKUWM 3TaXKHbIX MAUT HAa BCEX YPOBHSX.
Ona ymeHbleHUs KonebaHnin Ha Kpbllle MPOeKToM
npeanonaraeTcs pacnonoXnTb YCOBEPLIEHCTBOBAH-
HYI0 KOHCTPYKLMIO XMAKOro Mornotutens smépauuu
(nemnoep).

LleHTpanbHbIii fenosoi paioH MenbbypHa JOBOMb-
HO HacblleH BbICOTHbIMU 3A4AHUAMU. 3aCTPONLLNKMN
nonagaloT nof OroHb KPUTKKKM 338 POCT YMCIA MHOTO-
3TaXHbIX XMWJIblX GalleH, OTAANEHHO MMEIOLUX OTHO-
LUEeHE K apXUTEKTYPE, KIJible MOMELLEHNS B KOTOPbIX
oueHb Masnbl. HekoTopble mMenbbypHCKMe cneumanu-
CTbl MO FOPOACKOMY CTPOUTENbCTBY BeCbMa 0becrno-
KOEHbl YBeNiMyeHrnemM Konmyectsa HebockpeboB: OHN
ornacaloTca NpeBpaLleHns YUl ropoaa B «KaHbOHbI,
UTO MOXET BbI3BaTb MHETYLLEE OLLYyLIEHWE Y MeLIexo-
fgos. Ho B apxutekTypHon ¢pupme Elenberg Fraser
yBEpPEHbI, YTO Gnarofaps CMENOMY apXUTEKTyp-
HOMy peweHuto npoekTy Light House - 6awHe ¢
Mepualowmm dacafjoMm — CYXAEHO CTaTb [JOCTO-
npumevaTenbHocTbio MenbbypHa, ofHON M3 ero
BM3UTHBIX KapToyek. M

Man/mnonb BblcuTM
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S © ([P TOPOAA

Tasnce, BTOPOM MO BenuYMHe ropoge

wraTta OKNaxoma, B pamkax nporpam-
| Mbl peopraHv3auun UeHTpa ropopa

6bIf1I0 NPeACTaBNEHO HECKOMIbKO MPO-
€KTOB, MPU3BaHHbIX BAOXHYTb »KN3Hb
B TEPPUTOPUIO aBTOMOOUNBHOIO CKNaga obLuein nno-
waabio 8500 KBagpaTHbIX METPOB. [1OCTPOEHHbIN eLle
B 1920-e roAbl, B HacTosALIee BPeMA OH UCNOJIb3yeTcA
KaKk rapa.

MocTynuBLwme NnpeanoxeHna oTnMYanncb MHOroo6-
pa3vem. OgHa 13 KOMaHA NPOEKTUPOBLLMKOB NMpeasio-
Xuna npeobpasoBaTb CKnag B apTUCTUYECKUI LIEHTP
C XWIbIM KOMMJIEKCOM WU CTYAUAMMU JAA MECTHbIX
XYAOXHMKOB. [lpyroe apxutekTypHoe 6l0po, opueH-
TUPYACb Ha TO, YTO 06BEKT HaxoAmMTCA B paloHe Blue
| | Dome, n3BeCcTHOM CBOEl aKTMBHOW HOYHOW »KMU3HbIO,
pa3paboTano NPOeKT TemaTUYeckoro pecTopaHa.
B Hem oTpaxeHa uctopua Tancbl Kak Of4HOro U3 pano-
HOB CTpaHbl, KOTOPbIN B NPOLUAOM CUSIbHO 3aBUCEN OT

| | HeTAHOWN NPOMBILLIEHHOCTN.
ApxutektypHaa ¢upma Kinslow Keith & Todd (KKT)
npegnoXuna BO3BECTM Ha MecTe CyLIeCcTBYIOLWEN
NOCTPONKN MHOFOOYHKLIMOHaIbHOE BbICOTHOE 3[aHue.
‘ , DTOT MPOEKT BbI3Bajl KOMOCCAbHbIN OOLECTBEHHBbI
| pe3oHaHC. Kaknx TOIbKO SNUTETOB OH HU yAOCTanBa-
ca! Ero HasblBann «CAembiM U MyXuMm», 6eCTakTHbIM,

«MMELNM BO3MOMHOCTb CTaTb 3HAaKOBbIM», «COBEpP-
LUEHHO YAUBUTENIbHBbIM» U «HACTOALUM WUCKYCUTENEM

cyabbbi». UTO e MpuBeno K Takon HeoAHO3HAYHOW

C ) peakummn?

My NPOEKTMPOBaHNN BLICOTHOTO 3AaHWA
VICKYCCTBO apXWTEKTOPa COCTOUT He

TOMbKO B TOM, U4TODbI BMMCaTb HebOCKped

B CNIOXVBLLYIOCA FOPOACKYIO Cpeqy. B naeane
NPOEKT AOMKEH Kak MOXKHO MOJIHee OTpaxaTb
[lyX ropofa, ero CyuHoCTb, a B OyayLieMm,
BO3MOXHO, CTaTb ero cvmeonom. CTaHeT i
Tak1m npoekTom HaluHs Tulsa Tornado Tower
B W1aTe OKMaxoma, NoOKaeT Bpems.

Matepwansl npegoctasneHsl KINSLOW KEITH & TODD
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Teppaca Ha Kpbiwe

|pakypcbl

OTKpblTad Teppaca

MHoOro¢pyHKUMOHaNbHbIN
KOHdepeHL-xonn

CmoTpoBas nnolaaka

JNabopatopusa nsyyeHus
CUNbHbIX LUTOPMOB

Cap Ha Kpblwe

YuebHble Knacchbl

Ayautopun

Kak npepnonaraeTtcda, OAHWUM M3 apeHOaTopoB
3paHuA ctaHeT Mysen noropbl wrtata OKnaxoma
n HayuyHo-uccnepoBaTenbCkum LeHTp. Tak Kak
30-3TaxHas GawHa 6yaeT MMeTb HemnocpencTBeH-

HOe OTHOLUEeHMEe K HayKaM 00 u3yuyeHun
atMocdepebl, ee popmMa 3agymaHa B Buge

TOpPHaAo, 3aBMCLIEro Hajg ueHTpom Tancel.
Kak 13BeCTHO, 3TOT ropof PacnosioXeH npak-

TNYECKN B LEeHTpe Tak Ha3biBaemon Anneu
/ TopHapo — Tepputopui CLIA, roe oTmeuaetca

Hanbosbluee KOMNYECTBO 3TUX CTPALUHbIX Npu-
poZnHbIX ABNEHMI. B 0bwwei cnoxHocTy ¢ 1950 roga

no tepputopumn Tancel npowno 76 TopHago. OanH
M3 CaMbIX Pa3pyLUTENIbHbIX yparaHoB 6bin 8 WioHA
1974 ropa. lopop Toraa 6bin NPaKTUUECKN YHUUTOXEH.

DTOT npoeKkT, 6e3ycnoBHO, CMenbll npumep
nparmMaTMYHOM apXMTEKTYpPbl, COOTBETCTBYIOLLEN

cneundurke mecTa.
BawHsa Tulsa Tornado Tower, Kak ee
ceryac HasblBaloT, CNPOEKTMPOBaHa

’Zﬁx\&? __‘ . TaK, UTO Ha PACCTOSHWM LOENCTBU-
‘?\-_iﬁ;” [y TeMbHO HamomMMHaeT ycTpauwaio-
SETS T wnil cmepy, BO3HUMKAOWMIA Ha
_;_,_«j‘%"_ rOpu3oHTE ropoga. 3paHwe,
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Bpavatowmiica pectopaH

OTKpbITas Teppaca

LleHTp nccnegosaHua norogbl

My3sein noroabl Oknaxombl

0o6nnLoBaHHOEe CcTeKknoM U nepdopmnpoBaHHbIMY
MeTaNNMYeCcKUMI nNaHensmu, bynet BUAHO u3aaneka.
CBeToguofHasa noacBeTKa OallHM BU3yanbHO MOA-
JAepXMBaeT W3MI0 ee BpalleHus. B BepxHelt yactn
6allHV MiaHMpyeTCA pecTopaH, OTKyAa OTKPbIBAeTCA
Bug Ha ropog. OH oyeHb MefeHHO CoBepluaeT Bpa-
LeHre NPOTMB YaCOBOW CTPENIKN — TO eCTb B TOM Xe
HanpaBfieHNW, YTO U peasibHble UMKIIOHbI, GopmMUpyto-
wmeca B CeBepHOM NonyLiapum.

Xutenn Tancbl noka ewe He COCTaBUAM CBOEro
MHeHuA o 100-meTpoBOM 3[aHUKM, HaMOMWHAKOLEM
O paspyLIMTENbHbIX MOroAHbIX ABAEHUAX, HO KOMaH-
fJa apxutekTypHol o¢upmbl KKT yTBepxpgaet, uTto
peakumsa 6bla B OCHOBHOM MONIOXMTENIbHON, Aake
BOCTOpP»KeHHOW. [poeKT yXxe npuBNeK BHUMaHue
NoTeHUManbHbIX MHBECTOPOB, a TakXKe pecTopaTopoB
1 6U3HECMEHOB, 3aHTePECOBABLLUXCA APEHAO0N KOM-
MepYeCKnx nomeLeHuin 6aluHu.

ABTOpbl NpoekTa 13 komnaHuu Kinslow Keith & Todd
pacckaszanu o poxzeHuun ngeun. «<Hayano KoHuenumm
nonoxwuna ngea co3gaHna BpaLlaloLeroca pecropa-
Ha, PacronoXeHHOro AOCTaTOYHO BbICOKO, AnA TOro
yToObl M3 HEro OTKPbIBasCA MAaHOPaMHbIA BUA Ha
LeHTp ropopga, peky ApkaH3ac u xonmbl Ocenpgx.

Crapblii aBTOMOBUSABbHbIVE

cknag B Tance =

Mbl xoTenn cpenatb YTo-TO 6ONee MHTEpecHoe, Yem
NPOCTO Majnka C KPYriblM PecTopaHOM Ha BepLUMHE,
1 TaK BO3HWKJI1a MbICSb O BUXPEBOW BOPOHKE TOPHAAO.
O6CyXaeHre PaCcMoNOXKeHNA OTKPbITbIX CMOTPOBBIX
NMOLWaAoK U CafioB Mepewsio B obcyKaeHne norog-
HbIX ABNeHMN. Tak Mbl co3gann KoHuenumio «Mysen
noropbl Oknaxombl 1 iccnefoBaTenbCKUN LLEHTP».

KoHuenuwua 6awHm Tulsa Tornado Tower Takxe npu-
Bnekna BHuMmaHue Keppu ixoenca (Kerry Joels), aBTo-
pa 1 KoHcynbTaHTa My3es norofpl, paHee COTPyAHU-
vaslwero co CMUTCOHOBCKUM uHcTUTYTOM 1 HACA.
OH B BOCTOP)KEHHbIX TOHaX OTO3BasicA 06 apXUTEK-
TYPHOM pelleHnn 3[aHWNA, COOTBETCTBYIOLIEM €ro
npepHa3sHayeHuo. Yto Kacaetca 0O6BUHEHMI B BO3-
MOXXHOWN HEYCTOMUYNBOCTU 3TON KOHCTPYKLIMU, TO SKC-
nept otmetun: «OKnaxoMupbl YyMeT BbikuBaTb. OHM
CTOVWK/E N CMOTPAT Ha TaKne Belyn, Kak Ha 0cobeH-
HOCTW NOBCeAHEBHOW »KU3HU. OUeBUAHO, Y HNX TaKXKe
OTNINYHOE YyBCTBO IOMOpa».

B nomeleHnax Myses norogbl 6yayT pacnonoxeHbl
SKCMOHATbI, AEMOHCTPMpYIOWMe pasnyHbie NOorof-
Hble ABneHuA B OKnaxome: CHeXXHble 1 nefisHble 6ypu,
HaBOAHEHUA, cmepun 1 T.0. B GawHe 6yayT Takxe
pacrnonaratbCa MeTeopOsiornyeckme Kamepbl AnA

MEeCTHbIX TeNIeBU3MOHHbIX CTaHuun. MnaHunpyoTca HouHan Tanca
yuyebHble KNaccbl AN U3YYEHUA MOTOAHBIX YCIOBUIA,
B TOM YmMcrie ANA WKOMbHUKOB. B HMX 6yayT He TonbKo
M3yyaTbCA pasNnyHble NOroAHble ABMEHNA, HO U Npe-
rnofaBaTbCA MpaBuia TeXHWKM 6e3omnacHoCTU npwu
yparaHax 1 [eMOHCTPMPOBATLCA Pa3fINYHble TUMbI
NPOTMBOTOPHAAHbIX YKPbITUA. KoHuenuua 3paHuA
nogpasymeBaeT Hannume KoHpepeHLU-3ana u apyrux
nomMeLieHn AnAa NPoBefeHNA Pa3INYHbIX Meponpu-
ATWI 1 BbICTaBOK. Ha Kpbliwe nnaHupyetca obycTpo-
UTb 3efIeHYI0 TEPPUTOPWIO, Ha KOTopoi byaeT npen-
CTaBfieHa pacTuTenbHOCTb OKnaxombl. Ha OTKpbITbIX
CMOTPOBbIX Teppacax OyAeT YCTPOEHO HECKONbKO
no3HaBaTeNlbHbIX CTyAWA C Teneckonuyeckum
obopynoBaHMeM AnA M3yyeHus U HabnoaeHua
o06nauHbix 06pa3oBaHuiA, 3Be34 1 MNaHeTapHoO-
ro ABUKEHUA.

Ecnv  KoHuenuma nonyunt  GUHAHCOBYIO 4
nopfepKKy M opobpeHue ropofa, BO3Befe-
Hue GawHy obongetca npumepHo B 150 MIH.
$. KoHeuHo, ecnv npoekT MonyuyuT MyTEBKY
B >KM3Hb, TO 6awHsA Tulsa Tornado Tower npusne-
yeT K cebe TypuUCTOB, B YeM He MOCIEeAHIO POJb
CbirpaeT BEHYaoLW M ee BpalaLwminca pectopaH. M T ' "

wan/mons  BBIGOTHBIE o
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KATCKOE TPI0

ApxutekTypHoe 6topo Studio Gang Architects npeACTaBMIO OKOHYATENbHBbIN
BaPWaHT A¥3aliHa HOBOrO MHOTOQYHKLIMOHANBHOO BbICOTHOTO KOMMIEKCa NOA
Ha3eaHnem Wanda Wista Tower. CornacHo npoeKTy, BbICOTa CaMOro BbICOKOTO
3[aHVIA KoMnnekca coctasuT 350 meTpoB. OHO, TakMM 00Pa3oM, CTaHET TPETbUM
no BblcoTe Hebockpebom Ynkaro. MepBsble ABa MeCTa 3aHNMaIOT 442-MeTpOoBas
6awwHsa Willis Tower, noctpoeHHas 8 1974 rogy v B TeueHMe NoYTH YeTeepTH
BeKa ObiBLIAA CambiM BbICOKMM 3aaHnem B mupe, 1 Triumph International Hotel
& Tower — Hebockped BbICOTON 423 MeTpa. binxaliine <KOHKYpPEeHTbI» HKe
coBcem HeHamHoro: Aon Center nogHUMaeTca Ha 346 meTpos, a John Hancock
Center - Ha 343. OaHO MOXHO CKa3aTb HaBepHsaka: Wanda Wista Tower
VIMEET WaHCbl CTaTb CaMblM BbICOKMM 3[aHNEM B MPE, CTPOEKTMPOBAHHBIM

KEeHLMHOW-a PXNTEKTOPOM.
|

Matepuiansl NpeaoCTaseHb!:
STUDIO GANG ARCHITECTS

aMblKaloWwmnm TPONKY
CaMblX BbICOKUX 3AaHuNn
Ynkaro Hebockpeb bymeT
BO3BefEeH B CEeBEpPHON
yacTn panioHa Lakeshore
East. B cooTBeTCTBUM C NNaHOM peHoBaLun
3TOro paiioHa Ha ydyacTke obuiei nnowa-
Ablo 4yTb 6onee 11 rekTapoB nnaHupyetca
NOCTPOUTb KOMMEKChl anapTaMeHTOB, KOH-
JOMVHWYMOB, LWKOM U FOCTUHUL,. PalioH orpa-
HMYEH CeTblo MHOTOYPOBHEBbIX AOPOT, UAY-
LWMX BAOSb HabepeXXHOM YMKArcKOM raBaHu.
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Tak OblBaeT npakTUyeckn Bcerga:
nobble U3meHeHuna B ropope — 6yab TO
6naroycTponcTBO ABOPa WM BO3BefdeHMne
Hebockpeba — BbI3blBalOT onpepeneHHoe
6eCrnoKoNCTBO Yy MeCTHbIX Xutenei. He
CcTan WCKMAYeHMeM u 3TOT cny4van. Ha
o6LieCcTBEHHbIX CNYyWAHWAX NO MOBOAY
cTpouTenbcTBa Komnnekca Wanda Wista
Xutenn Ymkaro Bblpaxanu o3aboueH-
HOCTb B OCHOBHOM MO ABYM MNpUYMHAM.
MosBneHue B 3TOoM panoHe Hebockpeba,
Nno VX MHeHuIo, NpuBedeT K yBelnYeHnio
34ecb KonuyecTBa aBTomobGunen, u4ro,
KOHEYHO, yBeNIMYMBAET WYM N He 0cobeH-
HO crnocobcTByeT KOMGOPTY U xopolen
sKkonoruu. Kpome TOro, BbICOTHOE 3aHue
NoTeHUNanbHO MOXeT NPUBECTU K BO3HUK-
HOBEHMWIO BeTpa B pe3ynbTaTe TOHHENb-
Horo >gdeKTa OT BbICOTHOroO 3aaHuA. Ho
fJake Ha 3ToM ¢oHe HeoOblUHbI AU3aliH
HOBOFO KOMMJieKCa HapeKaHUn H1 y Koro
He BbI3Bajl — HaNPOTKB, OYEHb Y MHOTUX OH
BbI3Ba NCKpPEHHee BOCXULLEHNeE.

Komnnekc npepactaBnaeTt cobow «Tpro»
B3aMIMOCBA3aHHbIX  BbICOTHbIX  3Aa-
HUN, yxoAAWmMX B HeGO MArKown BOMHOWN.
B3aumocBA3b mexpay 3paHMAMM npocne-
»KMBaeTcA Ha ypoBHAX 47-ro, 71-ro n 93-ro
3Taxel. Pa3paboTumkm npoekTa OCHOBbI-
Ba/IMCb Ha WHTEPECHOM reoMeTpUYecKoM
3feMeHTe — TaK Ha3blBaeMOM «dpycTyme»,
3HAaKOMOM MHOTVMM NoOUTENAM KOMMblO-
TepHbIX urp. Mo cyTn gena, oH NpefcTaBna-
eT coboin yceueHHyto nupamugy. Kaxgasa us
Tpex BbICOTOK, BXOAALMX B KOMMNEKC, Kak

e

Hi =

6bl COCTOUT 13 Habopa NoJOOGHbBIX Npamng,
npuyem uMeeTcA yepefoBaHUe OObIYHOW
nupamuganbHon KoHburypauum m nepe-
BepHyTOoW. bnarogapsa pa3HoHanpasfeH-
HbIM HapYy>XHbIM CTEHAM XXWUTENN KOMMJeKca
Wanda Wista nmeloT BO3MOXHOCTb Jito60o-
BaTbCA MHOroobpasvem BUAOB, 0COOEHHO
eC/IN yyecTb TO, YTO OfHW CTEHbl OPUEHTU-
poBaHbl BBEPX, a Apyrune — BHK3. Kakoe-To
KONMYeCcTBO ITaxeW B KaKAown nupamuge
6yneT nonyyaTb 60JbLLE COMHEYHOrO CBETa,
yem ocTanbHble. [XNHHM [aHr oTmeTu-
na, 4to 3TU 3Taxy O6yayT 06MMLOBaHbLI

Heckonbko 6ofiee TEMHbIM CTEKOM,
N TaKoe pelleHue MO3BOMIUT COKPATUTb
pacxofbl Ha 3eKTPO3HEPTUIO.

OcHoBaHue 6aluHW, B KOTOpom OyaeTt
pacrnonaratbCa pectopaH, npeacTtasiset
cob60oi CTeKNAHHbIN Ky6, onupatowminca
Ha Xene3o6eToHHble KOMOHHbI. [ocTyn
K Aoporam 1 mMelwexogHbiM MNPOCTPaH-
ctBam Lakeshore East 6ecnpenatcteeHeH
KaK AnA Nnewexoaos, Tak 1 Ans soguTenen.
Mon Hebockpebom MoOXHO ByneT cBobog-
HO MPOWTU: MPAMO MNOJA BbICOTKY BefeT
fopora. [pocTpaHCTBO Noj 34aHNEM APKO
OCBELLEHO: CBETATCA U CTEHbl, U camu
KOJIOHHbI, N MOTONIOK 3TOr0 OFPOMHOrO
«Kopugopa.

CTpoUTeNbCTBO  KOMMMEKCa  JOSTKHO
oboliTucb 6onee yem B 950 MnH ponna-
poB. 3aBepwuTb ero niaHupyerca B 2019
rogy. Ho ana toro uto6bl 3T0 Npon3oLwso,
HeobxogMmMo 6yneT nonyuutb ofobpeHuve
NPOEeKTa CO CTOPOHbI FOPOACKMX BnacTen —
[leno B TOM, YTO MPeASiOKEeHHas BblCOTa
3naHusA Wanda Wista Ha 150 MeTpoB BblLue,

WANDA WISTA
MecTopacnonoxeHme:
Yukaro, CLLA

ApxuTekTypa:

Studio Gang Architects
Pa6ouee npoekTnpoBaHue:
bKL Architecture
Co6CTBEHHUK:

The Wanda Group

and Magellan Development
CraTyc: 3aBeplueHVe CTPOUTeNbCTBa
B 2019 rogy

Ceptudpukauua LEED:

LEED Silver

OXXWUHHU TAHT (JEANNE GANG)
IDKUHHW TaHT — MOYETHbIN BbINYCKHNK
lapBapAckou WKonbl An3anHa.
lNpenopasana B yHnBepcutetax fapsapaa,
Viens v MpuHcToHa, B TeXHONOrMYeckom
NHCTUTYTe UNnnnHonca, B yHMsepcutete
Yunbama Mapluana Parica. B 1997 rogy
[PKnHHM TaHr opraHm3oBana cobcTBeHHOe
apxuTeKkTypHoe 61opo. [KnHHYW TaHr
ABNAETCA NaypeaTom NOYeTHON
cTvneHaun Mak-ApTypa. 3To exerofHas
Harpafa, Kotopas npefocraBnaeTca
doHpom [koHa n KatpuH Mak-Aptyp
rpaxxgaHam unm pesmpaeHtam CLUA,
pab6oTaiowym B no6om oTpacnu un
«[AEMOHCTPUPYIOLWMNX NCKOUNTENbHbIE
[OCTVXXEHMA 1 NoTeHUman Ana Jonron

1 NNofJoTBOPHON paboTbl». Mpemus
npucy>kpaeTca nuuam noboro Bo3pacTa,
MHOrAa 3Ty Harpagy HasblBaloT «rPaHTOM
[NA reHneB.

yeM npepyCcMOTPEHO MJaHOM pPa3BUTUA
parioHa Lakeshore East.

Bynyun peanusoBaHHbIM, NPOEKT HaBep-
HAKa oboraTmT apxXWUTEKTYPHbIN aHcambsb
ropoga, NpraaB emy HOBbI OTTEHOK.

Kpome npoekta Wanda Wista, B HacTto-
Allee BpeMA apXUTEKTypHaa CTyaua
I>XMHHW TaHr 3aHATa B KPYMHbIX NpoOeKTax
Ha TeppuTopum CeBepHon Amepukn. Cpegu
HUX — pacwpeHne AMeprKaHCKOro myses
ectecTBeHHOW uctopun B Hbio-Vopke;
BbICOTHble 6GawHu B CaH-OpaHumncko,
Manamu, Holo-Mopke n Ynkaro; cTpateru-
yeckui nnaH HaumoHanbHOro akBapuyma
B banTmope; yueb6HbIl LeHTP no)KapHo-
cnacaTtefibHbix cny6 B bpyknuHe (Hbio-
Mopk); Kamnyc yHuBepcuTeTa Yukaro.
Pa6oTbl [OXWHHW laHr 6binv npepcTas-
NleHbl B TOM 4ucne Ha MexayHapogHou
BeHeumnaHckon 6ueHHane, B Mysee cospe-
MEHHOro MCKYycCcTBa U Xy#o»KeCTBEHHOM
UHCTUTYTe B Yukaro. M
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LUJIRLLE,
CKBO3b KPBILLY

Matepwansl npegoctasneHsl JOHN PORTMAN & ASSOCIATES

MOPE I 3BE3 bl

[opop LU3HbYKIHD PacnonoxeH B aenbTe KemuyXHOW pekn
Ha bepery IOxHo-Kutaickoro mopa. CeroaHsa yxe TpyaHo
MOBEPWTb, YTO OTHOCUTENBHO HEe[JABHO — KaKWX-TO 35 neTt
Ha3af — LLleHbYxeHb Obln ManeHbKoM phibalkov AepeBHeN.
CTpemuTenbHO Pa3BMBaTbCA ropof CTan nocie obbABNEHNS
LLleHbuxeHA NepBOW KUTAMCKOM CBODOAHON SKOHOMMYECKOM
30H0M B 1980 rogy. [NpoaonxaeT OH pactu 1 CerofHs, B ToM
UnCIe U B BbICOTY.

OBbIN MHOTOQYHKLMO-
HanbHbI  Komnnekc JW
Marriott Shenzhen Bao’an
and Residences cTpouTca
B ObICTPO pasBuBaloLleMCA
parioHe baoaHb ropopa LLeHbux3Hb (KHP).
Mpoekt JW Marriott Shenzhen Bao'an and
Residences pa3spabotaH apxutekTopamu
dupmbl John Portman & Associates. Komnnekc
BK/tOUaeT B cebA oTeNib BCEMUPHO M3BECT-
HOM TFOCTUHUYHOW ceTn Marriott Ha 356
HOMEPOB, BbICOTHOE XWoe 3AaHne 1 ConyT-
cTBylOWMne 06BEKTHI  UHPPACTPYKTYPHI.
O6uwan nnowaab NOMELLEHUIA CTPOALYUXCA
06bekToB cocTaBuT 105 000 KBappaTHbIX
MeTpPOB. 26-3Ta)KHOe 3[aHne OTenA Bblpac-
TeT Ha BbICOTY 99 MeTpOB. JInLb HEMHOro He
[OCTUTHYB CTOMETPOBOW OTMETKM, OHO CTa-
HeT [a)ke Bbllle 29-3Ta)KHOW KMo GalHu,
B KOTOpoW 6yayT pacnonaratbcA 6u3Hec-
anapTameHTbl npemMuym-knacca. BHyTpm
KOMMNEeKca HaxoauTcAa cag C BOLOEMOM.
Bokpyr Hero pasmecTATca 3gaHuA 1 COOpy-

b
lMnaH 3acTponKmM yyacTka R
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XKEHWSA, co34aBasn 06LLYI0 KOMMNO3ULKIO, YeM-
TO HAaMOMMHAIOLLYIO BOMHYIOLLYIOCA BOAY.

B ocHOBe KoHLUeNuuu npoekTa 3anoxe-
Ha Maes HenpepbiBHON W3MEHUYMBOCTMU.
Kak KaxeTcs, B Hell oTo6pakeHa ocobas
atmochepa 3TOM MeCTHOCTU, C ee YHU-
KanbHbIM NaHAwadToM ¥ paxe 0cobeH-
HOCTAMU Knumarta. *KypyaHue GOHTaHOB,
PacnonoXeHHbIX Ha TeppuTOpUU KOM-
nneKkca, NMPUBHOCUT ClOAA Kakume-TO 0Co-
6eHHO yloTHble HOTbl. Bbnarogaps coueta-
HUIO OTKPBITbIX TPOCTPAHCTB U MHOXECTBA
3e/eHbIX HaCaXXAEHUIN roCcT OTeNsa UMeloT
BO3MOXHOCTb U MPUHMMATb COJIHEeUYHble
BaHHbI, M OTAbIXaTb B TEHU.

JW MARRIOTT SHENZHEN

BAO’AN AND RESIDENCES
ApxuTekTypa:

John Portman & Associates

3akasuuk: Shenzhen OCT Hotel Real
Estate Co., Ltd.

MecTHbIl apxuTeKTOp: Shenzhen
Huasen Architecture & Engineering
Design Consulting Co., Ltd.

lpynna npoekTupoBaHua: John
Portman & Associates / Huasen
Architectural & Engineering Consultants
UHXeHepHble ceTu: Huasen
Architectural & Engineering Consultants
[vn3aiiH nHTepbepoB: HBA
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%JW Marriotte Shenzhen Bao‘r]' and Residences

UHOPACTPYKTYPHbIE OOBEKTDI, PeCcTopaHbl
1 6apbl, a TakKe BCoMoraTesibHble Cly»O6bl.
Ha yeTBepTOM ypOBHe pa3melleHbl bacceinH
U cap ¢ Teppacoii. Npwu B3rnAage ¢ Teppachl
Ha 6acceliH mofYac TPYAHO PasnnynTb BU3Y-
anbHYIO €ro rpaHunLy C 3ai1MBOM — NMPOEKTH-
pOBLYMKaM yAanocb AOCTMYb MoTpAcatoLle-
ro sddekTa 6eckpaiHUX BOLHbIX MPOCTO-
poB B oTAenbHOM 3faHuun. Kpbiwa obuiero
OCHOBaHWA NpefcTaBnseT coboi nnoLwaaKky
C TpaBAHbIM NOKPbITNEM, C KOTOpOVI MOXXHO
nonacTb B 3aNl TOPXeCTB. [MaBHbIN BXof,
oTeNA PacrnofoXeH Ha BOCTOUHON CTOPOHE
KOMIMIEKCa 1 BbIXOAWT B MapK-My3eit. 3naHue
CBA3aHO C O6LWMM OCHOBaHWEM KOMMJIEK-
ca [BYX3TaXHbIM MPOCTPAHCTBOM no66w,
BHELLHAA CTEHa KOTOPOrO MOJIHOCTbIO OCTe-
KNleHa W BK3yanbHO CBA3bIBAET BXOLHYIO
30HY OTens ¢ napkom-myseem. Ha TeppwuTo-
pun no66u npefycMOTPeHbl 30Ha npriema
roctei,, 6ap u pectopaH, a No mapagHomn
necTHUUEe OTCioAa MOXHO MpocnefoBaTb
K 3any Topxxect. O6Tekaemas dopma oTens
U NOAUYMHON 30HbI HECKONIbKO M3rnbaetcs
BHYTPb, CO3fjaBaf Takum obpas3om nepep
BXOAOM [OBOJIbHO O6WMPHOE MNPOCTPaH-
CTBO C HaBECOM, 3alYMLLAIOWMM OT COMHLA
n poxpen. [opM30OHTanbHble NOBEPXHOCTMU
06LLEero OCHOBaHUA KOMMEKCA, Teppachl,
COMHUE3aLWMTHBIN HaBeC Ha Kpbllwe Aonon-
HAIOTCA U B TO e BPeMsA KOHTPaCTUPYoT
C AnaroHajibHbiIMU COJTHLUEe3alWUTHbIMW NMaHe-
NISIMK, PACMONIOKEHHbIMY Ha pacafe 3paHus.

B cootBetcTBUM C TpeboBaHMAMU cerop-
HALWHEro [HA B MNpOeKTe WCMob30BaHbl
rnepefoBble 3KONOrMYecKkme TEXHONOrnu.
3a cyet PyHKUMOHanbHoro dacapa 3gaHus,
nossonstllero 3¢peKTMBHO NCNONb30BaTb
[OHEBHOW CBeT, CyLleCTBEeHHO COKpallaeTcs
noTpebHOCTb B NCKYCCTBEHHOM OCBeLLeHUN
BHYTPEHHNX NMOMELLEHNI. YKe YNOMAHYTble
Bbllle COJSIHLEe3alUTHblE MaHenu, YCTaHOB-
neHHble Ha dacage, HecA U OeKOPaTUBHYIO
byHKLMIO, B TO e BpemMsA CnocobCTBylOT
YMEHBLUEHWIO Harpy3Ky Ha CUCTEMY OXMak-
JeHVA 34aHnA. OTW NaHeny Becbma BaXkHbl
ans 3ateHeHus dacaga. bnarogapsa um ctano
BO3MOXHbIM WCMONb30BaTb BblCOKOIddEK-
TUBHYIO CUCTEMY OCTeKJieHus ¢ 6onee npo-
3payHbIiMK cTeknamu. Kutenu otena MoryT
noboBaTbCA BeNVMKOMENHbIMA BuAamMu U3
OKOH Ha 3anuB, a oOlyLleHne BK3yasibHON
651130CTU MOpPA YCUNUBAETCA.

TpeboBaHnsM 3HepreTuyeckon 3¢dodek-
TUBHOCTU MOSIHOCTbIO OTBEYaeT U YCTPOW-
CTBO VHXeHepuun Komnekca. Cnctembl oTo-
NfeHns, KOHANLMOHVPOBAHWA, BEHTUAALNN,
NPOTMBOMOMXAPHON 3aluUTbl, 3NeKTpuye-
CKMe CeTW, CaHTexHU4Yeckoe 1 TeNleKoM-
MYHUKaLMOHHOe obopyfoBaHMe — BCe 3TO
He TOMbKO YAOBMETBOPAET BCEM MECTHbIM
CTpPOUTENbHBIM HOPMaTMBaM W NpaBunam,
HO 1 NpeBbIWaeT CyLecTByolWMe NoKasaTe-
nKn, CcBA3aHHble C 3Heprod3ddEeKTUBHOCTbIO
3AaHui. MiHTennekTyanbHaa aBToMaT3npo-
BaHHaA cuctema obecneunBaeT MOHUTOPUHT

N KOHTPOJIb PacXodyeMol SHEPIrnK, a Takxe
ynpasneHve WCNONb30BaHMUA  BOAHbIX
pecypcos.

NHTepbep oTena, BbiMONHeHHbIN Hirsch
Bedner Associates (HBA), otnunuyaetca ane-
raHTHOCTbIO 1 KOMPOPTOM. 3aeChb COBPEMEH-
HbI AU3aH yCNeLwHO CoYeTaeTCA C MEeCTHbIM
KYJIbTYPHbIM KOHTEKCTOM. BboraTble Tpaguuum
KnTasa oTpaxaloT yKpaluatlolme oTenb npo-
N3BEAEHUA NCKYCCTBA; B YaCTHOCTH, B 1066
NpuTArMBaeT B3rNsAg paboTta MOLHOIO KTal-
ckoro ckynbntopa KaH BaHra «Paradise
of Materials», onuueTBopsIOwWas 3Hepruio
3emenb npoBuHUMK lyaHayH. Ha Kakgom mn3
CTaHAAPTHbIX 3Ta)ei oTenA pPacronoXeHo
22 Homepa, M3 KOTOPbIX ABa NpPeACTaBnAlT
coboi1 anapTaMeHTbl. Kaxaplii Homep Bbinos-
HeH B COBPEMEHHOM CTusie, Be3fe NpuUcyT-
CTBYeT MHOrFO eCTeCTBEHHOro OCBelleHuA.
B oTpenke mcnonb3oBaHa 6nepHo-rony6as
nanuTpa, Co3aatoLlas cBoeobpasHbil 3bpekT
OoTpaXkeHWA Mepualoleli BOAbl 32 OKHOM.
A Ha nocnefiHeMm 3Taxe 6allHW PaCMONOXeH
pecTopaH, rae npepnaraeTca MHOXeCTBO
651104 KATaCKol 1 3anagHon KyxHu. C BbICO-
Tbl HECKOJIbKMX AECATKOB METPOB  OTKPbI-
BaeTCA CKa30YHO KpacuBbIi BWUA Ha ropop
n genbty pekn KemuyxHasn. MaHopamHoe
OCTEKNEHME KpbilK CnocobcTByeT BO3-
HUKHOBEHMIO OCOOGEHHO POMAHTUYECKOW
06CTaHOBKM 33 YXMHOM: CO3[aeTcA Bre-
yaTieHMe, YTO JlyHa M 3Be3[Abl HaxoAATcA
rae-To CoBCcemM pPAAOM... l
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[InA MHOTVIX QPXUTEKTOPOB MPOEKTBI BbICOTHBIX 3[1aH1IA CTAHOBATCA CBOE0OPA3HbIM MNACTUYECKM U KOHLIENTYabHbIM
BblCKa3blBaHuem. [ina apxutekTypHoro 6iopo PANACOM 1 ero pykoBoauTtena ApceHna JleoHOBMYA TaKM OpUrMHaIbHbBIM
BbICKa3bIBaHMEM CTan NPoeKT Hebockpeba Hyperion.

Matepwuansl npegoctasneHs PANACOM

ebockpeb Kak npoobpas
BEPTUKaNbHOIo ropoga 6ol
BBegeH Pamom Konxacom
(Rem Koolhaas) B 1970-x
rogax. B ceoen kHure «Hbto-
Mopk BHe ceba» («Delirious New York») apxu-
TEKTOp onucbiBaeT MaHX3TTeH Kak KBapTan,
JINWIEHHBIA  KaKoM-nnbo apxXuTeKTypHOW
Teopuu, rae Hebockpeb HeceT B cebe NoTeH-
Lman aBTOHOMHOIO MOCeNieHns, Urpas posb
HeKoero «ropofa B ropoge».

B TeueHme nocnepgHux nNATUAECATW neT
BbICOTHbIE 3[aHUA MOLHMMAIOTCA BCe Bbllle
1 Bbilwe. HoBble pekopabl BbICOTHOCTY CTaBAT-
CA NOCTOAHHO. BmecTe c 3TUM pacwmpsetca
1 GYHKLMOHAN BbICOTOK: B COOPYXKEHUSAX, rae
UMCNO STaXkel McUNCnAeTCA AecATKaMu, pac-
ronaratTca Xurble naowaan, odrcHble Npo-
CTpaHCTBa, OTeNu, TOpro.ble ranepeu, byTmku,
BbICTAaBOYHbIE 3afbl...
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Ha cerogHAWHWI feHb B pa3HbIX CTPaHax
MMpa MOCTPOEHbI ThiCAYM HebocKpeboB.
MHorve u3 Hux BbIFMAZAT Kak OOblYHble
BepPTMKanbHble COOPYXKEHNA — OUEHb BbICO-
Kune 30aHuA 1 Hudero 6onee. Ho HekoTopble
NPOEKTHble pelleHna Mo MpaBy cuUTatoT-
CA BEPXOM apXMTEKTYpHON Mbicnn. OHU
No3BOJNIAIOT He TOMbKOo obecneunTb KOMm-
bopTHbIe ycnoBMA ANA NPOXMBAHWA WK
paboTbl B BbICOTHbIX 3AaHUAX, HO U NOMOra-
0T ero obuTaTenAam mMakcrmanbHO Npubaun-
3UTbCA K efVHeHuo ¢ npupogoi. A Belb
WMEHHO 3TOro, HaBepHoe, Tak He XxBaTa-
eT uenoBeky, XuByllemy 1 paboTatouiemy
B COBPEMEHHOM MeranoJsimce C ero XecTknum
N HanpAXeHHbIM PUTMOM.

MpupoaHaa nnacTMka apxXUTEKTYpHOro
peweHua Hebockpeba Hyperion, npeg-
JNIOXXEHHOTO0  POCCMNCKOW  KOMMNaHuemn
PANACOM, cooTBeTCTByeT COBPEMEHHbIM

npeacTaBNeHNAM O TOM, KakuM [OKHO
6bITb KOMOPTHOE CyLLeCTBOBaHNME Nlofei.

MpoekT 6bin pa3paboTaH ANA KOHKypca
Skyscraper 2015 Competition XypHana
eVolo Magazine. KOoHKypC NpoBOAnNTCA exe-
rogHo ¢ 2006 roga. OgHa ”3 ero rnaBHbIX
3ajay - nponaraHfa uae HOBOro MOHWU-
MaHuA BepTUKaNbHOro ropoga. ITn uaeun
BOMJIOLLAIOTCA Yepes KCMonb3oBaHKe nepe-
[OBbIX TEXHONIOTUI U MaTepuanos, opraHu-
3aLUMI0 1 3CTETUKY BHYTPEHHEro NpocTpaH-
CTBa, @ TakXe NyTem YCTaHOBNEHUA HOBO-
ro nopajka OTHOLWIEHWI MexAy NPUPOAoI
N apXUTEKTYPHbIMN O6bEKTaMW.

«Haw Hebockpeb — cBoeobpasHoe «[peBo
MKnsHu», KoTOpoe TpaHCIMpYyeT TBOPYECKYIo
SHEPrulo 1 XWU3HEHHYIO CUy, Aapya BracTb
yernioBeKy Haji SHepreTMyeckMmMn pecypcamm
N MPUPOJOI», — pacckasblBaeT aBTOP MPOeK-
Ta ApceHun JleoHoBMY. XapaKTepHaa uepTa

BepTtukanbHbin
pa3spes

i

i

HYPERION

ApxutekTypa: Panacom (Poccus)
KoHkypc: eVolo 2015 Skyscraper
Competition

MNMpoekTHaa KomaHAa: ApceHunii JleoHoBUY,
IOpuin ®ponos, lapba XaHaxu, AHacTacua
benuHckas

Crartyc: KoHuenuua

Hz0

O3epo B3naHuu
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3TOro 3A4aHuA — pa3pacTaHne OfHOro CTBOMa
Ha 3-4 Kopnyca-BeTBu. Tam, rae oHu coeau-
HeHbl, 06pa3yeTca NPOCTPAHCTBO CO CBOUM
BHYTPEHHUM MUKponaHawadptTom. 3pechb
6ynyT pa3smellatbca capbl, napku, obue-
CTBEHHble TEPPUTOPUU, @ MO CaMblM CMe-
NbIM 3aMbiCllaM — flaxke HeboNbLIOe NCKYC-
CTBEHHOeE 03epo.

Mpu cTpouTENnbCTBE W ANIA YCTPONCTBA MXKIU3-
HeobecrneyeHna BbICOTHOTO 3[aHUA WCNOSb-
3yl0TCA HOBeWLUNe TEXHONOMUW YCTOMYMBOrO
M HernpepbiBHOro passutus (sustainability).
Hanpumep, KOHCTPYKTUBHbIE — 3NIeMEHTbI
N CTAXKKU HeB6OoCKpeba MOryT ObiTb BbIMOSHEHBI
13 6riononumepa, KOTopbIl MO CBOVIM XapaKTe-
PUCTVKaM He yCTynaeT MeTanny.

Ana noppepaHua cpeabl 1 cneumanbHoOro
knumata «[peBa MwusHu» npepgnonaraertca

Cxema obecneyeHns 3gaHus SHepruemn

MCMNONb30BaHNE COBPEMEHHDBIX TEXHONOIWi
Ha 6a3ze ¢$OTOCMHTE3Aa MOPCKUX BOAOPOC-
nen. OOTOCUHTE3, KaK U3BECTHO, COCTaBNAeT
SHepreTMYecKyld OCHOBY BCEro MBOrO Ha
nnaHete. BosHnKHoBeHMEe Ha 3emne 6ornee
3 MUNNMAPAOB NET Has3aj MexaHu3Ma pac-
LenneHna MOoNeKysbl BOAbl KBaHTaMu COf-
HEYHOro cBeTa C 0b6pa3oBaHNEM KUCIOPOAa
CTaflo BaXXHeWWumM cobbiTuem B GUONOrn-
YecKol 3BonouUK, COAenaBlMM COSTHEYHbIN
CBET MMaBHbIM UCTOYHUKOM 3Heprumn brnocde-
pbl. Bypble Mopckue Bogopocnu 3abupatoT
YFNeKUCAbI ra3 1 BOCNPOW3BOAAT KACSIOPOA,.
Mx nnaHTaymm nponspacraloT B CBETONPO-
HULAeMbIX cucTemax TpyO, pacnosioxeH-
HbIX No ¢acagam. DHepreTuyeckme noTpeob-
HOCTW 3[aHWs obecrneynBaloT COJIHEYHble
6aTapen 1 cynepKkomnakTHble YCTPOCTBa,

KOTOpble CUHTE3MPYIT U aKKyMynupyoT
pasnuuHble BUAblI SHeprun. 3Ta nporpec-
CMBHAA TEXHONOrMA He TONbKO MO3BOAUT
npakTMyeckn MoNHOCTbl obecneuynTb
6yayulee 3paHMe COOGCTBEHHOWN 3Hepruen,
HO 1 NOCNOCOBCTBYET YNYyYLLEHWIO SKONOrn-
Yyeckol 06CTaHOBKM B Meranonuce.

Takmm obpazom, B «[lpeBe XKnsHu» cospga-
I0TCA CUMOMOTUYECKME OTHOLIEHUA MeXay
YenloBEeKOM W nNpupoaon. BHyTpeHHe-
Hapy»Hoe MPOCTPaHCTBO 3JaHnA obbeaun-
HAET NPOrynoYHble TePPEHKYPbI, BOJOEMbI
n powmn c odpncamu, marasmHamm M KOH-
uepTHbIMKU 3anamu. Hy a o 6yaywem pac-
NONIOXKEeHUN 3[4aHMA MOXHO CKas3aTb Tak:
«[ApeBo Kn3HU» MOXeT pacTu Besge -
N B NYCTblHE, U Ha KaMeHHOM OCTPOBE,
N B FOPOACKNX OXKYHINAX.

wan/mons  BBIGOTHBIE s
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[UPI30RTANIbRAS
ot [{IRAJID BARRYBEPA

BaHKyBep MO NMpaBy CYNTAETCA OAHUM M3 CaMbIX KOMd)OpTHbIX ANA XKU3HW TOPOAOB B MUPE, Npeiarad CBOUM obuTatenam
d)yHKLlI/IOHaJ'IbHOe pa3Hoo6pa3|/|e XIBOW COLLI/IaJ'IbHOI7I cpenbl. J10T «rOpPOA CTeKTa» U3BeCTeH CBOMMM MPO3PaYHbIMMK
KOHCTPYKUMAMKM 1 3aXBaTbIBatOWVIMW IYX nen3aXkamul, CTUANCTUYECKN OTpPaXxafA NaHOPaAMy OKPYKaOLWKX €0 3aCHEKEHHDIX
rop, |/I306I/|J'I)/POLLLI/IX UCTOYHMKAMM C YNCTON BO,ELOI;I. Ho, KaK 1 BO MHOTMX COBPEMEHHbIX OONbLIKX ropofax, B Hem
OOMUHUPYIOT BEPTUKANN — OOMBLWMHCTBO 13 3TVX OalleH Cropee N30NMpytoT CBONX Xutenew ot or<py>|<a+ome|7| KN3HNK,

yem CBA3bIBAIOT C Hewl.

Matepwansl npegoctaeneHsl BURO OLE SCHEEREN

poekT 3paHuA 1500 West
Georgia B BuAe reome-
TPNYECKON TpexmepHoWn
CKYNbNTYpPbl, NPeAoXKeH-
HbIl apxuTekTopom One
LlepeHom (Ole Scheeren), B otnnumne ot
MHOFUX, HanpaBfieH Ha CIUAHWE UHAUBU-
[a C oKpyXatolen cpepgon. BoicTynarowme
13 NpAMoyronbHoro 650Kka nonynpo3spau-
Hble 4aCTW KOHCTPYKLMM cnocobcTByioT
eINHEHNIO TOPOACKUX XuTenen C npu-
popao, BoBNeKan BHeLHee NPOCTPaHCTBO
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B WHTepbep MNoMelleHns, a obutatenen
KBapTUP B OKPYKaloWMNN KOHTEKCT.
PacrnonoeHHoe Ha OfHOW U3 MaBHbIX YNuL
BaHKyBepa, BbICOTHOe 3[aHvie CTaHeT CBoe-
0o6pasHbIM «MasaKoM» MpPU Bbe3fe B LEHTP
ropofa Co CTOPOHbI ceBepHOro 6epera 3anu-
Ba n CraHnu-napka, obpasya cBoero popa
CTEP)KEHb KOOPAMHATHOW TFOPOACKON CeTn
mecTHoro Bect-2Hpa. MecTopacnonoxeHue
6allHM Ha nepeKpecTke MeXay ropofoM Ha
tore, CTaHAM-MapKOM Ha ceBepe U Habepex-
HbIMM Ha BOCTOKe K 3anage umeeT ocoboe

3HaueHve. OHoO NoTpeboBaNo OT apxXmUTeKTo-
poB ocoboro noaxopa K Au3aiiHy 3faHus,
He B MOCNEAHIO ouyepelb 3aBUCALLEro OT
0CcobeHHOCTElN NPUPOABI 1 KMMaTa 3TOro
panoHa. [u3alH 3Toro 3faHuA ABnAeTCA
HarnAgHbBIM NPUMEPOM CUHTE3a apXUTeK-
TYpbl C €CTeCTBEHHOW N COouManbHOM cpe-
fon. OH AeMOHCTpUpyeT HOBble BO3MOXKHO-
CTU BbIXOJA 3@ BM3yallbHO OrpaHUYMBaOLLMe
npenenbl 3aKkpbITbIX He6OCKpeboB, KoTopble
BCe Yallle CTaHOBATCA HEOTbEM/IEMOI YacTblo
HaLLemn XM3HW.
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Onsa Toro 4to6bl «BOBJIEYb» FOPOACKOE
NPOCTPaHCTBO B XWUJTble MOMeLLeHUs GallHy,
34aHMe OblI0 CNPOEKTUPOBAHO B BUAE
CUCTEMbI XUNbIX BEPTMKANbHbIX pa3HOBe-
JIMKNX Mogynen. OTO NMO3BOINIO He TOMbKO
obecneunTb BHELLUHIOW AWHAMUKY CUIy3Ta
3[aHNA, HO M OOCTMYb €ro MaKCuMmanbHOM
PaLMOHANbHOCTU U SHepreTnyeckon adpdek-
TMBHOCTU. OCob0€e pacnonoxeHne ropu3oH-
TaNbHbIX BbICTYNAOLWNX MOAYNEN KOHCTPYK-
uMKn, B KOTOPbIX HAaXOAWTCA YacTb XKWMbIX
NMoMeLLeHNiA, NO3BONAET co3AaTb Y UX 0bu-
TaTenen HOBOE HEMOBTOPMMOE OLylieHne
CONPUYACTHOCTM C FTOPOAOM U BBECTU MOHA-
Te «rOPW3OHTANIbHOIO CyLWeCcTBOBaHUA
B BbICOTHOM 3JaHUW», FOBOPUTCA B 3asBie-
Huun Buro Ole Scheeren.

KoHcTpyKums 3gaHus obpasyeT xapak-
TEePHbI 3aNOMUHAOWNIACA CUAYIT, KOTO-
pbili aKTUBHO BHeAPAETCA B OKpyKaiollee
NMPOCTPAHCTBO M BbICTYMaeT B KayecTse
HOBOW rOpoACKON AOMUHAHTbLI, NpuULaBas

OVHaMUKy NMHUKW ropu3oHTa BaHKyBepa.
balwHA B3anmopgecTByeT C ropofom 1 Npupo-
OO MO NPUHUMNY TPEXMEPHOW CKYNbMTYpPbl,
OXBaTblBasi He TOJIbKO COOCTBEHHbIN Yyua-
CTOK, HO U €ro OKpecTHOCTW, ONTUMaNbHO
BMNUCHIBAsiCb B OKPYXAIOWMIA KOHTEKCT, He
rnepekpbiBas BMA Ha OKpPeCTHble BOAHble
NPOCTPaHCTBa, NapKu 1 ropos.

Ocoboe BHMMaHWe 6biNo yaeneHo coxpa-
HEeHMIO CYLLEeCTBYIOWMX MPOCTPAHCTBEHHBIX
XapaKTePUCTVK MPU OQHOBPEMEHHOWN aKTU-
BM3aLUM COLMANBHOFO W KYNbTyposornye-
CKOTrO acreKToB 06LeCTBEHHbIX MPOCTPAHCTB

ConHeuHble 6atapen

[eHepauua sHeprumn

lanepes NA

MoaBanbHble nomewuleHs
Kade

nnowaaun. ina BaHKyBepLeB 3Ta TeppuTopua
nmeeT ocoboe 3HaueHMne. KopeHHble ropoxa-
He C CcrMMaTvein OT3bIBalOTCA O CYLLECTBYIO-
LLieM Ha 3TOM e yyacTke oOWUCHOM 3[aHUn
Crown Life Place, pacap koToporo HanomuHa-
eT BOfHYI0 psAbb, coopyxeHHOM B 1977 roagy
CO CCbIIKOM Ha MOAEPHM3M apXuTeKTopamu
n3 komnaHum Rhone and Iredale Architects.
HoBoe 3paHune coxpaHuT 1 ycunuT cBoeobpa-
3Me 3TOro MecTa, OTAaBad AaHb MUCTOpUYe-
CKOMy Hacnefuio 1 B TO »e BpeMs npeasiaras
COOTBETCTBYIOLLMIA AYXY BPEMeHM An3aiiH. Tak,
cBeAieHHas K MUHMMYMy NoLagb OCHOBaHUA
GaLLHY TaKXKe CTaHOBUTCA YaCTblo MHOTOYPOB-
HEBOro BOAHOIO neli3axa.

B BaHKyBepe yHMVKarbHbIM 06pa3oM  KOM-
¢dopTHaa ropopackas cpefa couyeTaeTca C
OKpy»Kalollen ropop >KUBOMUCHOW MNpu-
popoi. 3pecb cCo3aaHbl  GraronpuATHble
YCIIOBMA ANIA XKWUTenen, KoTopble UMEeKT BO3-
MOXHOCTb HaC/laXAaTbCA He TONbKO KOC-
MOMONUTUYHON aTMocdepoli ropofa, HoO ”

SKONOTMYEeCKN [pPYKeCTBEHHON OKpyXa-
Iowen cpefon. JKonornyeckme crparteruu
NacCMBHOM N aKTUBHOW 3KOHOMWUWN 3Hep-
rMn HOBOro HebocKpeba M3HayanbHO 3ano-
XeHbl B apXWTEKTypHOe pelleHue, npea-
ycMaTpurBalollee 3HauuTenbHOe CHUXKeHue
noTpe6neHns 3Heprum u JOCTUMXKEeHUne
XapakTepuctuk ctaHgapta LEED Platinum.
Bo3o6HOBNSIEMble  WCTOYHUKM  SHEpruu
B BEPXHei YacTu 3[aHuA CNocoOHbl reHe-
pupoBaTb 100% 3Heprumn ans obecneyeHns
HY>X[, Ha3eMHOW MHPPaACTPYKTYypbl, AEMOH-
CTpUpysa Mofenb 3[aHuA, HarnagHo no3u-

LEED PLATINUM

The Leadership in Energy
& Environmental Design
(LEED) - B nepeBoge
«JlnpepcTBo B SHepreTn-
YECKOM U1 SKOJIOTYECKOM
NPOeKTNPOBaHU» — ABNA-
€TCA PEeNTUHIOBOW C1CTe-
MOW1 ANA Tak Ha3blBaembIX
«3eNeHbIX» 3aaHni (green
building). Cuctema LEED
6bina paspaboTtaHa United
States Green Building
Council (USGBC) Kak cTaH-
[apT M3MepeHA NPoeKToB
3HeproadPeKTUBHbIX,
3KOMOTNYeCKN YNCTbIX

1 ycTonumBbIX (sustainable)
3[aHWI AnA ocyLlecTBe-
HWA Nepexoaa CTPonTeSb-
HOW UHAYCTPUM K NPOEKTH-
POBaHWI0, CTPOUTENBCTBY

1 3KCMTyaTaLmm Takmx
3paHun. LEED Platinum -
HaVBbICLLINIA, YeTBEPTbIN
YPOBEHb cepTudmKaLmm.

LMOHMPYIOLLEro MPUHLMMbBI SKONOTMYeCKon
YCTONYMBOCTU N CO3[4aHUA SHEpreTnyeckon
cucTembl 6e3 BbIGPOCOB YrneKncsioro rasa.
BeBepeHHoe B 3KcnnyaTauuio B Havane
2015 roga 3gaHne 1500 West Georgia pac-
LIMPUO CONMAHOE NOPTHONNO apXUTEKTYP-
HoW cTygum Buro Ole Scheeren. B uucne
ee paboT - KpynHble rpagoob6pasyowme
006bEKTbl, MHOXECTBO KYNbTYPHbIX MpPOeK-
TOB, HauMHas OT 0PpOPMIEHUA NPOCTPAHCTB
B pAAe KPYMHbIX cTonuy A31mn 1 NpoaonKas
Takumu ruraHTamu, kak MahaNakhon, koTo-
Pbii CTAaHET CambIM BbICOKUM HebGOCKpebom
BaHrkoka nocne 3aBeplueHVsA CTPOUTENb-
ctBa B 2016 rogy; 6awHu-6nmsHeus DUO
B CuHranype (nnaHupyemoe 3aBeplueHune
cTpouTenbcTBa B 2017 rogy) v 3gaHune wrab-
KBapTMpPbl U My3es cTapeiLero ayKLNoHHO-
ro poma The Guardian Art Center, cTposiye-
ecA pAnom ¢ 3anpeTHbIM ropogom B [eKkunHe,
OTKPbITUE KOTOPOTO ANA WMPOKON Ny6nmKm
nnaHupyeTcs yxe B cnegyiowem rogy. |
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Martepuans npeaoctasnertl BJARKE INGELS GROUP (BIG)

2011 rogy Tam, rae Koraa-To Bo3Bbllla-

nmcb 6awHn-6nr3Heubl, 6bin1 OTKPBIT

MemopWuas, NOCBALWEHHbIA Tpareguu.

Cnycta gBa ropa 6bifo 3aBeplueHo

ctpoutenbcteo World Trade Center
One, nnu «6awwHyn CBo60AbI», — LLEHTPaJIbHOro 3AaHNA
BceMunpHOro ToproBoro LieHTpa, pacnonoXKeHHOro Ha
ceBepo-3aMafHOM Yriy yyacTka, Ha KOTOPOM paHee
pacnonaranca paspyLweHHbin komnnekc. CornacHo
nnaHam rno pasBUTUIO 3TON TeppUTOpPUX, PALOM A0N-
eH OblNl NOABUTBLCA elle OAuH HeboCKpeb, n3BecT-
Hbin Kak World Trade Center Two. OgHako ero cTpo-
UTENbCTBO ObINIO MPUOCTAHOBNIEHO B TOM e 2013
rofly, nocsie 3aBeplieHna ¢yHIaMeHTHbIX paboT. YTto
CTano NpUUYnHO? [1na Toro YTo6bl NOHATH 3TO, HYXKHO
HEMHOTrO OTKPYTUTb MAIEHKY Ha3ag.

BceMupHbI TOProBbI LIeHTP pacnosaranca, Kak
M3BECTHO, B palioHe Hbio-Mlopka, M3BECTHOM Kak
Financial District (DviHaHCOBBI/i KBapTasn) — 3MMLEH-
Tpe MUPOBbLIX GpMHAHCOBBIX onepauuin. Hepeako ero
Ha3blBalOT <MKOHOW AenoBOro mupa. Moxanyi, Hurge
6orblie He BCTPETUTb TAKOro KONuuyecTBa Joaen,
OfeTbIX B COOTBETCTBUM CO CTPOrMM Apecc-kogom. Ho
CO BpPEMEeHeM 3ecCb CTaNo MNoABAATbLCA BCe Gonblue
KoMnaHui, paboTaowuyx B chepe peknambl, Ansaii-
Ha 1 BbICOKOTEXHONIOTMYHbIX OTpacnieli UHAYCTpUK,
1 3TO CKa3anocb Ha aTMmocdepe KBapTana. Teopueckas
HanpaB/fIEHHOCTb MWKpPOpaMoOHa Bbi3Bana WHTe-
pec y cTpykTyp MeauamarHata Pynepta Mappgoka,
CblH KOTOpOro [>kenmc (rnaBHbIA UCMOMHUTENbHbIN
anpekTtop 21st Century Fox) kKak pa3 3aHumanca
NMOMCKOM MecCTa [Nl HOBOW WTab-KBapTMpPbl KOMMa-
Huun. 3actponwumk Jlappu CunbBepcTanH u PynepT
Mappok nognucanu cornaweHne O HamepeHusax.
3TO CTaso NepBbIM LWIAFOM Ha MyTW BO30GHOBNEHMWA
CTpOUTENbCTBA BTOPOW GaLLIHW.

Ho... cHoBa BO3HMKNA Mnay3a, Bbi3BaHHasA NPaKTU-
Yyeckumu TpeboBaHUAMN  AKOPHbIX apeHAaToOpPOB.
B cooTtBeTcTBMM C UX noXKenaHuAMK OblNO NPUHA-
TO pelleHne U3MeHUTb AmsainiH 3aaHua World Trade
Center Two. Pa3paboTKy HOBOro npoekTa JoBepunu
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PUCTNYECKOTO akTa Oblu paspyLleHbl

~ 3HameHwTble balHK-6nm3HeLbl B Hbto-Mopke,

npowno noutn 14 net. C 2001 roaa mecTo, rae
paHee pacrnonaranca BcemmpHbIi TOProsbiii
LieHTp, CTanu Ha3bleaTb Ground Zero. Yto
AOMKHO ObiTb Ha 3TOM TeppuTopKn? Kak

OHa [I0/KHa BbIMAAeTb? ITOT BONPOC CTan
00CyKAaTbCA NPaKTUYeCKM cpasy nocne
Tparefnu, Ha ero peleHre yxe noTpayeHo
OrPOMHOE KONMYeCTBO BPEMEHM

Y MANAAPAbI AONNAPOB. [NaHbl MEHANMCH
HEOAHOKPATHO.
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World Trade Center Two

OAHOMY M3 CaMbIX M3BECTHbIX apXUTEKTOPOB HOBOW
BOSIHbI — AaTyaHuHy bbapke VHrenbcy, ocHoBaTtenio
apxuTekTypHol ¢upmbl BIG. Yike B nioHe 3TOro roga
NPOoEKT 6bI1 NpeacTaBneH.

Hapgo ckasaTb, 4TO Yy 3acTpoWlyMKa CyLiecTBOBanu
onpepeneHHble 1 BNOSHE OMpaBhaHHble onaceHuA no
nosofy TOro, YTO AaTyaHVH Npu paboTte Haj BTOPbIM
HeboCKpebom B BO3pOXKAaeMoM BceMMpHOM TOproeom
LeHTpe CTONKHETCA CO CNoXHon gunemmon. C Takomn
ONNEMMON BbIHY>KAEH CTanKMBaTbCA KaxKAbI apxu-
TEKTOP, OTBAXXMBLUMIACA Ha pPa3paboTKy MPOEKTOB ANs
3HaKoBoW nnowaaky Hoio-Vlopka, cTasLuen B Kakom-To
pope ceAlWeHHON AnA Bcen Amepukun. byaet nn oH
CO37aBaTb BENMYECTBEHHYIO BaLLHIO 1 MPU 3TOM MaKcu-
MaJIbHO YBa>KUTENIbHO OTHOCUTBLCA K TParnyeckom ncro-
pUK 3TOro MeCTa, FAe NOYTK NOATOPa AecATKa NleT Ha3ag
nornbno oKoso Tpex TbiCAY YenoBek? Unu xe aep3kui
[ATCKNA BYHOEPKWHA, OAWH U3 Hanbonee U3BECTHbIX
30[UMX HOBOFO MOKOMeHWs, OyfeT cnefoBaTb CBOVM
WHCTMHKTaM W HanpaBuT NPOEKT B 6osiee aBaHTIOPHOM
HanpaBfieHN, PUCKYA HaPBaTbCA Ha CMOpP CO MHOTUMM
apXuUTeKTOpamu, paboTaBLWIMMK paHee Haf BcemmnpHbiM
TOproBbiM LeHTpom? HeyameutenbHo, 4to bBbApke
MHrenbc peLlunn: NpoeKkT ero Hebockpeba MOXeT ObiTb
CO3BYYEH V1 TOMY 11 APYromy.

58 BblchM Man/mnmonb

«BCEMUPHDBI TOProBbI LEHTP obnagaet 3Ton
annemmon, — roeoput WHrenbc. — B rnasax obuye-
CTBEHHOCTU 3TO Ny6nuyHaa pabota. Ho no dakty
YTO MPOUCXOAUT, TO U MPOUCXOAUT B TPAAULMOHHbBIX
PbIHOYHBIX YCNIOBUAX. ITO He ABOpeL, KynbTypbl, He
My3el 1 He ob6LllecTBeHHOe 3aaHue. 3T1o Gyget oduc-
Hoe 34aHue, rae cobupaloTca NaM Ana Toro, YTobbl
paboTatb». Tak yto B 3TOM CMbicne npoekt World
Trade Center Two ABNAeTCA BOMNOLWEHNEM NpaKTUye-
CKOro B Mo33un. KoHeuHo, 310 MeTadopa, B KOTOPOIA
He nokasaHa BcA cTeneHb CIoXKHOCTU. CTUXU NULWYTCA
Ha Bymare (M1 Ha 3KpaHe KOMMbOTepa); apXMTEKTOP
Xe pomxeH paboTatb ¢ 6ETOHOM W Apyrummn ocasae-
MbIMU MaTepranamu.

Tem He meHee 3acTponwmnKy Jlappu CunbeepcTanHy
HY>XHO 6bINno yb6eauTbCA, UTO 3faHue BMUCbIBAETCA
B o6wumit aHcambnb BceMupHOro ToproBoro LieHTpa.
[na Toro 4To6bl BbIACHUTb MHeHWe [13Buaa Yannaca,
nouyeTHoro npepcegatensa ¢upmbl Skidmore, ocHoBa-
Tena u paspabotumka One World Trade Center, 6bina
opraHu3oBaHa BCTpeyva, Ha KoTopoi VHrenbc npea-
cTaBun cBoe pelleHue. MpoekT 6bi ogobpeH cTap-
LM apXMTEKTOPOM, XOTA 6e3 HECKONIbKNX HEPBHbIX
MOMEHTOB He obolwnocb. CNycTa HEKOTOPOE Bpems
CrvnbBepCTaliH NONYYMN aHanornyHble 3aBepeHuA
oT Puuappa Popxepca n ®ymnxuHo Makn — apxu-
TEKTOPOB TPEeTbel 1 YeTBepToi HalleH KommMnekca.
«3TO 3[aHMe 6blNo M3HauYanbHO pa3paboTaHo AnA
Hac noutun 10 neTt Ha3ag, — rosoput CunbBepcTanH. —
MpoeKT Hrenbca oTpakaeT A3bIK apXMTEKTYpPbl, KOTO-
pblii paboTaeT cerofHs».

MPOEKT

CornacHo KoHuenuuu, npeajioxeHHon komaHgon BIG,
HebocKpeb NpeacTaBnAeT coboii 80-3TaxHyYO CTyrneHYa-
Tyt GaLUHIO, COCTOSALLYIO M3 CEMU CJTOMKEHHBIX OTPOMHbIX
«Ky60B». «[ToX0Xe Ha CeMb Pa3NINYHbIX 3AAHNIA, YIIOXKEH-
HbIX APYT Ha Apyra», — roBopuUT VIHrenbc. Kaxkablin 13 3Tnx
«Ky6O0B» BKIIOYAET B Ce6A 12 3Taxkeil, KOTopble CMELLEHbI
APYr OTHOCWUTENbHO APYra Ha PasfNYHbIX YPOBHAX,
co3paaBad TaknM o6pa3om Teppachl.

OTANYNTENBHON YepPTON U HECOMHEHHbIM MJIIOCOM
TaKoro «Kybuuyeckoro» [n3aliHepCKOro pelleHuns
ABNAETCA He TONbKO BHELUHAA MpUBJIEKaTENbHOCTb,
HO 1 OYHKLMOHaNbHOCTb, OOYCNOBEHHasA MaKcu-
MaJslbHO BO3MOXHOW MMOKOCTbIO.

N3meHsAn pa3mepbl U 06BbEMbI, B 3aHNN MOXHO MO
MaKCMMYyMy y4yecTb NMOTPebHOCTU PasfINYHbIX apeH-
[aTopoB, CO3AaBasA MOTeHUMan ANnA pasHoobpasums
bopm opraHuzaLmm oGUCHbIX MPOCTPAHCTB U KOMMY-
HUKauum obuTaTenen.

Mo mepe pocTa BbICOTbI 3aHUA METpPa)K Mome-
LEeHMI CTAaHOBUTCA MeHbLUE, 3a CUYeT yero Ha daca-
e obpasyloTca BbICTYMbl, ANA KOTopbiXx WHrenbc
pa3paboTan cepuio OTKPbLITbIX CaOB, MO OQHOMY
Ans Kaxporo 6noka. OHM AOMKHbI OTpa)aTb MHO-
roobpasve KAMMaTUYeCKUX MOACOB OT Tponuye-
CKOTro [0 apKTuuyeckoro. (AHanorvyHoim obpasom
6blfla OpraHVM30BaHa MOC/eHAA BbICTaBKa KOMMa-
HuM BIG B HaumoHanbHOM My3ee CTpoOMTENbCTBA

News Corp.
O6wwnin 3an.

B BawwHrtoHe, okpyr Konymb6usa, mop Ha3sBaHuem
«OT TopAuyero k XonogHomy».) Mnowagb OTKPbITbIX
Teppac coctaBnseT 6osee Tpex C NMOJOBMHOM TbiCAY
KBaApaTHbIX METPOB, 1 BCE OHU ByayT MbIWHO 3aca-
XeHbl pacteHnamu. OTclofa 6yayT OTKpbIBaTbCA Npe-
KpacHble BUAbl HA OKPYXaKoLWNA FOPOLACKON Ner3ax.
Mpw enaHuy Ha HUKHe CTOPOHE BbICTYMOB Teppac
MOXeT ObITb OpraHN30BaHO HapyXXHOe OCBelyeHue,
1 TEM CaMbiM B HOYHOE Bpemsa ByfeT nofYepKrBaThCA
BrneyaTnAwwWmin, ovyeHb 3PPEKTHbIN CUYST 3[aHUA.
Y bbapke WHrenbca yxe ecTb BeCbMa MHTepecHas
nfen: NCNosnb30BaTb HUXKHIOK YacTb «BbICTYMOB» Tep-
pac ana unudposoii nepesaym HOBOCTEN.

K yactam 3paHunsa, B KOTOpbIX OyayT pacnonaratbca
Fox n News Corp, K kKade Ana coTpyaHWKOB, 6yayT
nprMbIKaTb capbl. JINpTOBbIE WAXTbl — 3TN XKU3HEHHO
BaXKHble 31eMeHTbl Noboro Hebockpeba - 6yayT
COCpefloTOYEHbl B 3anafHON 4YacT KOHCTPYKLUU,

4yTO No3BonsAeT 0cBO6OAUTb AOMOAHUTENbHOE MpPO-
CTPAHCTBO ANA pejakuuin HoBocCTeW. BuHTOBbIE
JIECTHULbI, YCTAHOBJIEHHbIE Y OCTEKJIEHHOW HapyX-
HOW CTeHbl, NpeAHa3HayeHbl 419 BHYTPEHHEN KOM-
MYHVKaLMM KOMMaHWUIA. VX nocpeacTBOM OHW AOSTKHbI
MoYyBCTBOBaTb CBOIO CBA3AHHOCTb, @ HE Pa306LLEHHOCTb
Mo 3Ta)kaM M BOTYMHaM. Ha BepXxHMX 3Ta)kax 3paHuA
pa3MecTuTCA KNMHO3an komnaHum Fox.

MpoekT BIG oTpakaeT pa3nnuma B OTHOLWEHWN K BOC-
cTaHoBneHuto Tepputopun Ground Zero. BoamorkHo,
B HEM HauyyLWwyM o6pa3om JOCTUrHYT 6anaHc Mexay
noTpe6bHOCTAMUN apeHAATOPOB M NOXKENAHUAMU XKuUTe-
neit Hblo-MopKa, YyBCTBUTENbHBIX K W3MEHEHUAM
B TEKCTYpe OKpy»KaloLell FOPOACKOMN TKaHW.

Takne npoekTbl, cTpemAcb 06beanHUTL B cebe
YBaXXEHWE K UCTOPUM 1 COBPEMEHHOCTb, CMOCOBCTBYOT
co3faHmio 06LLecTBa, rae «pasHoobpasne CTaHOBUTCA
efuHbIM», |

Man/mnonb
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yyactmio B KOHKypce Skyscraper
Competition-2015 6b110 NpeanoxeHo
480 NpOeKTOB, NPUCIAHHbIX CO BCEX
KOHTMHeHTOB. ’Kiopu, B COCTaB KOTO-
poro BOWAM NpeAcTaBUTENN KOMMa-
HUN — ANAEPOB B apXUTEKTYPHON M CTPOUTESIbHOMN
obnacTtax, HasBano 3 nobeautenelt U 15 NOYETHbIX
HOMWHaHTOB. [MobeanTenaMmn KOHKypca cTanu yJacT-
HWKW, NPOABUBLIME HaMBONbLUYI0 KPeaTVBHOCTb U
n306peTaTeNibHOCTb, MOKa3aBluMe CBOe MOHMMaHue
OVHaMMNYeCKO CYyLLHOCTU He6oCKpeboB.

MNEPBOE MECTO

MpoekT Essence Skyscraper

ABTOpbI: apxuTeKTypHOe 61opo BOMP (3Ba Ogusc
(Ewa Odyjas), ArHewka Mopra (Agnieszka Morga),
Konpap bacaH (Konrad Basan) n iky6 Mygo (Jakub
Pudo), Monbwa

Temn XM3HU yBenuuuBaeTcsa Bce 6onblue, 0CO6EHHO
B 60/blINX ropofax. He ono3aatb Ha BaXHYO Un He
OuYeHb Ba)KHYI0 BCTPeYy, K HY>KHOMY CPOKY BbIMNOJ-
HUTb 3afjaHue, OTMPABUTb HYXXHOE MUCbMO, YCMeTb
Ha noesf WM Ha CaMoseT, OTBECTW AeTeN B LLIKONY 1
HeTCKui cag, 3abpaTb 1MxX OTTyda — CNWUCOK Jen, KOTo-
pble TpebyeTcs BbIMOMHWTL MPSAMO Ceivac, MOXHO
npogosnxatb 6eckoHeuyHo. HeyanBuTenbHO, UTO CUH-
OPOM XPOHMYECKOWN YCTanocTu, CTpeccbl, Aenpec-
CMM CTanu HAcToAWMM OMUYOM Hallero BPEMEHMU.
Henpekpalyaiowmincs wym MaLivH, nnoxas 3Konorus
JenaioT cuTyaumio ele 6onee nevyanbHOM.

B npownom ntogm Bce xe xunm 6onee pasmepeHHo,
a PUTM XIM3HW Bbll MAaKCUMANbHO NPUOGNIVIXKEH K Npu-
pogae. B npoekTe Essence Skyscraper xuBas npupogaa
ABMAETCA MONHOLEHHBIM 3fIEMEHTOM. APXUTEKTOPbI
noctasuny nepep coboi 3agady JOOUTbCA OpraHny-
HOrO ee BK/IOUYEHNA B FOPOACKYI0 cpedy.

Cytbio npoekta Essence Skyscraper MOXHO
Ha3BaTb HEOObIUYHbIV Cafl, PACMONIOXKEHHbIN B CAMOM
LeHTpe ropofa 1 B TO Xe BPeMs N30IMPOBAHHbIN OT
NOBCeAHEBHOW CyeTbl.

Yepraa BOOXHOBEHME B Camol NPUPOAE, aBTOPbI
npoekTa cmornu coopmrpoBaTtb CBOe MpefcTaBre-
HMe O BHELWHEeM MMpe, Bblpa)KeHHOe B Buie Bep-
TUKaNbHOW KOHCTPYyKUnMn. OCHOBHaA 4acCTb 34aHuA
COAePXUT MMUTaLMKN 11 eCTeCTBEHHbIX NaHAWapTOB.
OpHa Hap opyron B Hebockpebe pacrnonaratTca pas-
NNYHbIE NPUPOAHBIE 30Hbl, Nepes rnasamm BO3HUKAT
newepsl, Bogonaabl, okeaH... MNpegnonaraerca cos-
[aTb 34ecb 3$PEKTHbIE OTKPbITbIE MPOCTPAHCTBA, rae
Ha OfiHUX 3Ta)Kax MOXHO OyAeT yBUAEeTb 3aMofIHEHHble

rnociefoBaTeflbHOCTb Nen3axel MOXET CTaTb OCHO-
BOW 1A NPeKpacHbIX pa3BrieKaTeNbHbIX MapLIPyTOB,
HaCbILWEHHbIX Pa3HOO6PA3HbIMU MPUKIIOYEHUAMN.
Hebockpeb cTaHeT MecTom, rae Xutenm meraronvca
CMOTYT OTB/IeYbCA 1 OTAOXHYTb OT CyeTbl FOPOACKON
KN3HM C €ee KEeCTKUM ¥ HanpsKeHHbIM PUTMOM, a
TaK»e NpuobpecTun CToNlb HEOGXOAVMBI OMbIT O6LLe-
HUA C XKMBOW NPUPOJONA.

BTOPOE MECTO

MpoekT Shanty-Scaper

ABtopbl: Cypakwa bBartna (Suraksha Bhatla)
u WapaH CyHgap (Sharan Sundar), Uhgusa

Kak nokasbiBaeT HeymonvMmMas CTaTUCTMKA, Hacene-
Hue Tpywob6 MHaum k 2017 ropy BbipacTeT go 104
MWINOHOB YenoBeK. Tpylwo6HbIA palioH ropoga
YeHHan Houmkynnam cerogHsa aBnseTcA JOMOM Ans
NATU TbICAY cCeMell MeCTHbIX pbibakoB. Ha ero Teppu-
TOPUN HaxoAWUTCA MopsadKa MosyTopa TbiCAY Nlauyr.

Shanty-Scaper
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BOAOWN akBapuMyMmbl, NogHATble 40 30 MeTPOB Haf 3eM-
nem, Ha APYrnx — 3apoCim NOYTH HaTypPanbHbIX AXKYH-
rnen nT.a. TeM cambiM HaM HaNOMMHAIOT O pa3HOo6pa-
31N MMPA KMBOW NPUPOSAbI, C KOTOPbIM COBPEMEHHbIN
rOpPOXKaHVH, K COXaneHuto, NpakTUYeckn He 3HAKOM. ! |
Y106bI [OCTNYL MaKCUManbHOTo 3ddeKkTa 6amM30CTU K o N :_ '_h I
npupoae, cosdateny npoekTa NCMOoMb3yT CNOXKHYI0 s mi“ﬂ.-l.ﬁl-?f’
rammy BM3YyasibHbIX, aKyCTUYeCKWX, TennoBblX, 060- '
HATESNIbHBIX N KMHECTeTUYECKNX SOPEeKTOB, CTUMYNN- e
pytowmx Hawe BocnpuAaTue. CMeHaowWwan apyr apyra

ApPXWTEKTYPHO-AM3aNHEPCKIIA XKypHan €Volo noaBen UTorv ouepeaHoro exXeroaHoro KOHKypCa
NpoeKToB Hebockpebor Skyscraper Competition 1 06bABKN naypeatos npemunn 3a 2015 rog. 3a
MOYTU IECATH NET CYLL|ECTBOBAHNA 3TOMO KOHKYPCa W3fjaHie nonyynso 6onee 6 Tbics4 NROEKTOB,
B KOTOPbIX NPE/CTAB/EHbI CaMble Pa3HbIe BAPHUAHTbI PA3BUTSA BbICOTHOMO CTPOUTENbCTEY. v
BbiCKa3aHHble B HUX MAEW 334acTyio OCMAPMBAIOT TRAAULIMOHHOE BOCMPUATIE BEPTUKaNbHW ™
APXUTEKTYPbI, MPeAaraloT HOBbIV B3MIA[ Ha €e CBA3b C eCTECTBEHHOW W UCKYCCTBEHHOW CPEeLow.
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KoHuenuusa Cybertopia

3TO TpeTbe MO BeNNUYUHE TPywobHOe noceneHue
B NHauwn.

MecTHble BnacTv npoboBany paccenutb 3T Hebna-
ronosnyyHble PalioHbl, OfHAKO MHOTME XXUTENN TPYLL06
OTHIOflb He FTOPAT XenaHmem nepeesxatb. OueBMAHO,
3TO CBA3AHO C TeM, YTO NIIOAAM NPEASIoKNUN nepece-
nnTbcA 3a 30 KM OT LeHTpa ropofa, rae OHW He Halwnun
HY paboTbl, HU HeobXOAVMMOWN couManbHON MHPpa-
CTPYKTYPbI, 1 MO3TOMY Obini BbIHY>KAEHbI BEPHYTbCA
B ropoga.

3aKoHOM 0 pacceneHun Tpywob 1971 roga B ero
nepBOHayanbHOM BapuaHTe npeAycMaTprBanochb
NpW3HaHVe NpaB Xutenei TpyLwob 1 ynyylieHue ycno-
BUWI VX XKU3HU Ha TON Xe Tepputopuu, n cobniogeHune
3TOro 3aKOHa, BO3MOXHO, CTafio Obl nyuwen cTpa-
Terven ANA pelueHua oCcTporo Bonpoca. [opofckum
BNacTAM HEOOXOAUMO NPVHATb CO3HATENIbHOE pelle-
HMe yNnyulWunTb KauecTBO KM3HW obuTaTenein Tpywoob,
M cpeacTBamMy NepPBON MOMOLLM 3TUM Fpynnam Hace-
NeHnA AOMKHO CTaTb NepeoCMbiCNieHne OopraHm3a-
LM TEPPUTOPUIA 3TUX PariOHOB, UX MOAKMIOYEHNe
K COBpPeMEeHHOI ropoACKon HGPaCTpyKType.

Co3patenu npoekta Shanty-Scaper npepgnaratot
pewnTb Npobnemy Tpywob ropoga YeHHan Becbma
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OpUrMHaNbHbIM CNOCco6oM, MOCTPOUB ANA UX 0buTa-
Tenen Heb6ockpeb. BO3BOAMTb €ro NnaHnpyeTca ns He
OU€eHb NPUBbLIYHLIX MATEPUANOB — NPENUMYLLECTBEH-
HO 13 TOrO, YTO ABMAETCA CTPOUTENIbHBIM MYCOPOM:
obpeskoB Tpy6, apmatypbl v T.4. AnA cTpoutenb-
CTBa NpejaJ/laraeTca MCNofb3oBaTh nepepaboTaHHble
roppupoBaHHble MeTajInyeckme NIMCTbl, a Takxe
apesecuHy n conomy. CTpowuTesibHble Tpaauumm,
npucylre AaHHOW MeCTHOCTY, BYAYT COXPaHEHbI.

B BbICOTHOM 3AaHUK 6yAYT pa3MelLaTbCs He TOJb-
KO KWUnble KBAapTUpPbl, HO Take OoduCHble momele-
HUSA U peKpeaunoHHble 30Hbl. HanonoBrHY OTKpPbI-
Tble 3TaXW [BOMHOW BblCOTbI ByayT 06pa3oBbiBaTh
cBoero popa obume [BOPbI, rAe MOryT cobmparbea
XKUTESIN TaKoro 34aHNA 1 fa)ke NPOBOAUTb Kakme-To
o6LiecTBeHHble MeponpuATUA. HeckobKo goLaTbix
nrdToB GYHKLMOHUPYIOT NPY MOMOLM PblYaroBOro
MeXaH14YecKoro NprBoaa 1 NPOCTenwero NogbeMHo-
ro 6noka. CosgatoLan pUTMUYHbIN y30p AepeBAHHasA
MeM6paHHan KOHCTPYKLUA Ha HUXKHEM YPOBHe He6o-
cKpeba npefHasHaueHa He TONbKO AfA pa3MelleHus
BHYTPU Hee TPaAWLMOHHOTO PbIGHOrO pPbiHKA, HO
N ANA 3aWMUTbl XUTEMein oMa OT Hepeakux 3fdechb
LyHamu.

TepmuH Shanty B ¢unocodun nHpgymsma un 6ya-
AU3Ma O3HayaeT Mup, MOKOW ¥ rapMoHuio. MoXxHO
CKasaTb, UTo NpoeKT Shanty-Scaper - 310 cTpemneHue
U3MEHWTb MUP TPYLLOO, BHECA B HEFO rapMOHMUIO.

TPETbE MECTO

KoHuenuusa Cybertopia

AsTtop: Erop Opnos, Poccusa

3a nocniefHne roabl 4enoBeYecTBO HaKoNuo Gosblue
3HaHWIN, Yem 3a BCIO CBOKO MHOTrOBEKOBYIO MCTOPUIO.
B 6nuxaiwne AecATUNETUA HaBepHAKa MpPOMW3oN-
OyT dyHAaMeHTanbHble OTKPbLITUA B 06nacTu Hayku
N TEXHUKW, KOTOpble MOBMEKYT 3a cobOl n3mMeHe-
HMA camoro obuecTBa. Kak cneactsue, apxmTekTypa
ropofioB TOXe M3MeHWUTCA. ABCTpaKTHaA KoHuen-
uua poccnaHuHa Eropa Opnosa npefcraBnAeT Ham
ropog 6yaylero Kak coyeTtaHve undposoro n ¢pusm-
4ecKoro MMpOB, B KOTOPOM MPOWCXOAAT MrHOBEH-
Hble TpaHchopmauuy B COOTBETCTBUM C HaWMMM
notpebHOCTAMY.

KapTta 3Toro ropoga BK/oyaeT B ceba Knbepmmpbl
CO CBOWCTBEHHOW UM reorpadueri, 3akoHamun Gpr3nKu,
0CO6bIMY KauecTBaMm 1 fake Xntensamu. BuptyanbHoe
NPOCTPAHCTBO OT/IMYAETCA OT PeanbHOro, U YenoBeKy
Heobxogumo CBbIKHYTbCA C 3TUM. «MntoKkn» 1 «barn»
CTaHOBATCA OPraHNYHbIMY KOMMOHEHTaMM1 FOPOACKOro
NPOCTPAHCTBA, ero HOBOW peanbHOCTb. AGCTpakTHOe
«3aBTpa» npeanaraeT COBEPLIEHHO WHOW ropOACKOW
penbed — Kak ecnu 6bl B HEro Obinn BrIeTEHbI NEN3aXn
KOMMbIOTEPHOW Urpbl.

CooTBeTCTBEHHO UK npegnoxeHHas Eropom
OpnoBbiM NPOCTPaHCTBEHHaA CTPYKTypa HebocKkpeba
ABnAeTcA rmbkoi n MobusbHol. OyHKLMK ero cocTas-
NALWUX MOTYT MEHATbCA, KOHCONMANPOBATLCA, pac-
WnpATbCA. Becb Komnnekc popmumpyeTca BOKpYr Kap-
KaCHOW KOHCTPYKLUWM, MO KOTOPOW MepemellaloTcs
KpaHbl, JoCTpavBallme 1 nepemMellarolwne Lenble
6nokn Komnnekca. YacTb KapKacHOW CTPYKTypbl
MOXeT 6bITb pa3obpaHa cpasy »Ke nocsie 3aBepLieHna
CTPOWTENbCTBA PallOHa XXWJIOro KOMIJieKca uin e
ee HamepeHHO OCTaBNAT 06neyeHHON B KapKac Ana
BO3MOXHOCTUW JanbHelwen TpaHchopmaumm B 6yay-
weM. [ocTpoeHHble palioHbl MOryT nepemellaTbcs
B OTAENbHbIV CEKTOP, YTOObI He MellaTb AanbHelwe-
My CTPOUTENbCTBY, @ MOTYT BKPaNAATbLCA B KAPKaCHYIo
CTPYKTYpY, Hanpumep, AnA HamepeHHOro ymnjoTHe-
HuA. CTpouTenbHble fleca CTaHOBATCA BpPeMeHHbIMU
ynauuamy 1 nnowagamMmn ropopa, no KOTopbiM MOTyT
nepemMeLiaTbCa XuTtenm. 3To HoBbi dopmaT obuie-
CTBEHHOrO MPOCTPaAHCTBa, CO3/1aBaeMoOro B CBepX-
NAOTHOW U AUHAMUYHOW rOPOACKON cpefe.

Munnaa yactb nopobHoro Hebockpeba npepcTas-
nAeT coboi NOCTOAHHO PacTyWMin U pa3BMBaOLNIA-
CA NPOCTPaAHCTBEHHbIN Komnnekc. OcylecTBNATbL
TpaHchopMaL MM KapKacHbIX UM MPOCTPaHCTBEHHBIX
3/1eMeHTOB 3TUX CTPOEHMI npefnonaraeTca ¢ NomMo-
woto 3D-NpUHTEPOB MM APOHOBOIO CTPOUTENLCTBA.
LleHTpanbHaa ocb Komnnekca, obbeauHAWwan pag
3acefieHHbIX KBapTasioB, BK/oYaeT B ceba MOHOpenbC,
no kotopomy AsuxetcA 3D-npuHTep, nevatawowmin

HOBble NPOCTPAHCTBEHHbIE CTPYKTYPbI NGO B Clyyae
HeobxoguMoCTV ypanaiowumin ux. K npumepy, ecnu
B Cembe MosABnAeTcA pebeHOK, TO pojuTenn MoryT
pacwmpnTb CBOIO XKMIYI0 MOLWaAb, NPOCTO 3aKa3as
revyatb HOBOW KOMHaTbl. [loBCceiHeBHasA X13Hb B ropo-
Je B 3TO Bpems TeyeT CBOMM YepedoM — HacCTOfb-
KO TOYHbIMU W 6Ge30nacHbIMU CTanu TEXHONOTUN.
BHYTpuKBapTanbHbIii NOE3f C MMraHTCKON CKOPOCTbIO
nepemeLLaeT ropoxaH 13 O4HOW YacTu ropoaa B Apy-
ryio. unbe nepectano 6biTb CTaTUYHbBIM, CTEHbI KBap-
TUP He OrpPaHNUMBAIOT U HE CTECHSAIOT FOPOXKaH, a CTPo-
nTeNbHan MolagKka TpaHchpopmMrpoBanach B HOBbIN
dopmat 061eCcTBEHHOro NPOCTPAHCTBA Meranosuca.

MOOLWPUTEJSIbHAA NPEMUA

MpoekT Limestone Skyscrapers (He6ockpe6bi n3
N3BeCTHAKA)

AsTopbi: [xeTpo Koii (Jethro Koi), JlukBaii
(LikWai), Kya Y>3+ Ban (Quah Zheng Wei),
Manaiisuna

PaspaboTaHHble N3BECTHAKOBbIE FOPbI NOKa obpe-
YeHbl Ha y4yacCTb 3ab6POLIEHHON MeCTHOCTU. 3Tu
BO3BbilWawWneca npnpoaHble NaMATHUKN Bblaep-
XKanu UcnbiTaHve BpEMEHEM, MOKa NI0AN He Havyanu
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Tower of Refuge

[o6biBaTb M3 HUX HeobxoauMble ansA cebsa pecyp-
cbl. /I3BeCTHAK, KakK M3BECTHO, MMeEeT LMPOKYHO
cbepy npumeHeHus. OH Mcnonb3yeTcs B CTPOU-
TeNIbHON OTPac/iun, XMMUYECKON MPOMbILIIEHHO-
CTK, BbICTYNaeT Kak OJWH U3 KOMMOHEHTOB 3y6HO
nacTbl, Kpacku u T1.4. VIHTeHCUMBHas 1 Hepauwuo-
HanbHasA Ao6blYa 3TUX TFOPHbLIX MOPOJA 3a4acTyio
CTAaHOBMWTCA MPUUYMHON 6eACcTBUIA — BHE3amnHbIX
HaBOAHEHUN U OMOJMI3HEN, NO3TOMY OYEHb BaXkHO
cobniofaTb Hagnexalwun pexnm BbipaboTKu.
Mpepnaraemblil ManansnncKNMn apxmtekTopammu
noaxop npespaliaeT npouecc JoObluy N3BECTHAKA
B MepBbl 3Tan CTPOUTeNbCTBa — $asy pacuUCTKn
CTPOUTENbHOW NAOWAAKN U 3eMIsIHbIX PaboT. 3To
Nno3BONMUT GbICTPO CO3AaTb Ha MecTe BbipaboTaH-
HOro MEeCTOPOXAEHNWA 3[laH1e, BMCAB €ro B CJI0X-
Hbll 1 OYeHb KpacuBbi NaHAwadT — KapCTOBYIO
nonuHy. Bo3BepeHne 3paHus BHYTpU paspaba-
TbIBAEMOW ropbl NOApa3ymeBaeT MCMNONb30BaHue
NPUPOAHBIX PECYPCOB, TaKMX, Kak JobObiBaemMble Ha
MecTe, Hanpumep, MpaMop U TPaBepPTUH, B Kaue-
CTBE CTPOUTENbHbIX MaTepranos.

Tak apxuTeKTypa MOCNYUT MPEKpPaCHbIM AOMOJ-
HEeHVeM K MOHYMEHTAJNIbHOW KpacoTe rop B KX ecTe-
CTBEHHOW cpefie, Aaps VM HOBYIO >KN3Hb.

NOOLWPUTEJIbHAA NPEMUNA

MpoekT Tower of Refuge (BawHA-y6exuue)
ABTtop: KupgaH Ysub (Qidan Chen), Kutaii

Kak 3To HM neyvanbHo, C KaXAblM AHem Bce 6onb-
we 1 6Gonblie BMAOB KUBOTHbIX WU PacTeHWi Ha
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3emnie HaxopATCA Moj Yrpo3ol BbiMMpPaHUA.
MexpyHapogHaa KpacHaa KHura BbiaenseTt BbiMep-
line 1 NcYesHyBLWe B AUKON Npupoae Buabl; BUAbl,
HaxogALWmeca noj Yrpo3oM MNCYe3HOBEHWS; YA3BU-
Mble BMAbI; BUAbI, HAXo4AWMECA B COCTOAHNN, 6nmn3-
KOM K yrpoxatoLiemy; BUAbl, Bbi3blBaloLiie HAaUMeHb-
lee ornaceHne; HefoOCTaTOYHO W3Y4YeHHble BuAbl
13-3a HefocTaTKa MHbOPMaLUK; HEOLLEHEHHbIE BUDI.
KnioueBblM BOMPOCOM HAacTOALLEro BpeMeHu CTano
COXpaHeHue pa3HOo6pasna NpMpoabl, PacTUTENIbHO-
ro 1 XXMBOTHOIO MMpa.

[nsa Toro utobbl BO3POAUTL OKpY»KaloLlylo cpegy,
BOCCTAaHOBUTb NPUEMEeMOoe KauecTBO KMarta 1 3Ko-
NIOrMYecko 06CTaHOBKM, HANTU METOAbl UCKYCCTBEH-
HOro BOCMPOW3BOACTBA BCEX MCYE3HYBLUWX BUAOB,
NIogAM NPUAETCA BHOBb NOCTpouTb nogobue Hoesa
KoByera. Takoe COopy»eHne AOMIKHO rapaHTNpoBaTb
Hasnume Tpex >KN3HEHHO BaKHbIX 3/IeMEHTOB: COJl-
HeyHoro cBeTa, Bo3fyxa M BoAbl. Henb3A 3abbiBatb
M O TOM, YTO ANA poOCTa M Pa3MHOXKEHWUA pacTe-
HWUA HeoBXOAMMO [OCTaTOYHOE KONMYeCcTBO MOYBbI
W NMTaTeNbHbIX BELecTs.

Onupancb Ha 3Tn 6a3oBble KoHUenuuu, 6bin co3-
naH npoekt Tower of Refuge. 3ToT Hebockpeb
BbICTYMaeT Kak OrpomHoe «ybexwuwe». OH npeg-
CcTaBnAeT cob60il aBTOHOMHbI MexaHu3M, rae Co3-
[aHbl BCe yCNIOBUA, HeO6XoAUMblE ANA BbIXUBAHWA.
B 6awHe obecrneyeHa BO3IMOKHOCTb MONYYEHUA ©
dunbTpauumn Boabl 1 BO3AyXa, NepepacnpepeneHuns
CONIHEYHOrO CBeTa, MCMONb30BaHUA ANA HYXJA 34a-
HWA CONHEYHOWN dHepruun.

MOOLWPUTENIbHAA NPEMUA

MpoekT Air Monument (MoHymeHT Bo3ayXxy)
AgTtopbi: Wn OaumHb (Shi Yuqing), Xy Oden
(Hu Yifei), YaH [xxyHToH (Zhang Juntong), llien
3udeH (Sheng Zifeng), Xe finax (He Yanan), Kuraii
[nobanbHoOEe M3MeHeHMe KNumaTta CTano B HacTos-
Liee BpeMs OLHOW M3 BaKHENLIMX MeXAYHapOLHbIX
npo6nem. Mpu M3yyeHUn MNPVHLUMNOB U MeEXaHU3-
MOB MOAOOGHbIX M3MEHEHUN HeobGXOAMMO OnupaTb-
CA Ha MCCnefoBaHWA COCTaBa 3eMHON aTmocdepbl.
ATMochepa 3emnn, Kak M3BEeCTHO, MMeEeT LeNCTBU-
TENIbHO CNTOXHbIN, HEOLHOPOAHBIN COCTaB, U KaXkaoe
13 BXOAALMX B HEro BelecTB obnajaeTt onpeaeneH-
HbIMU GU3NKO-XUMMYECKMMI cBOMCTBamu. EcTb Bepo-
ATHOCTb, YTO HEKOTOPbIE U3 COCTaBNALLWMX aTMOChe-
py BELECTB, KOTOpble He MOTYT ObiTb OOHapy»KeHbl
COBpPEMEHHbIMM Cnocobamu, B TO e BPeMs urpaioT
6onbluylo ponb B MpoLecce U3MEHEHUs KumarTa.
MmeHHO no3ToMy NpoBeAeHrie AONTOCPOYHOIO MOHM-
TOPWHra cocTaBa aTMocdepbl, TWaTeNIbHOe N3yyeHne
ee XapakTepuCTMK NMEET BaXKHOE 3HaYeHNe He TONb-
KO AN1A Hay4yHOro cooblecTBa, HO U A yenoBeyve-
CTBa B LiE/NIOM.

Co3patenu npoekTta Air Monument npegnaratot
NMocTPOuTb 3faHne, KOTopoe No3BonAno 6bl aBToMa-
TUYECKN MoMyyaTb exeropHble npobbl atmocdepsl
M XPaHUTb WX B COOTBETCTBYMOLUEN CUCTEME CKOJb
yrogHo gonro. Co BpemeHeMm 3TOT Hebockpeb cTaHeT

MVPOBbIM XpaHUNKLLEM [JaHHbIX O COCTaBe aTMocde-
pbl, TeM CaMbiM 06EeCNeunT BO3MOXKHOCTb MPUHATHA
Hanbonee 3pHEKTUBHBIX MeP pearvpoBaHna Ha KNu-
MaThYecKne N3MEHeHMs.

Vi3yuas AUHaMWKy W3MEHEHWUA KNMMmata, yueHble
cMoryT 60ee TOYHO NpefCKa3biBaTb CTUXUIHbIE 6efl-
CTBMA. ABTOpPbI MPOEKTa YBEPEHbI, UTo Takue 6aso-
Bble 1CCeOBaHUNA MO U3YUEHMIO COCTaBa aTMOChepbl
M3MEHSAT MPeACTaBNeHUA O Heil, a Takxe nNpubnusaT
uenoBeKa K AOCTUXEHUIO eIMHCTBA C NPUPOAOMN.

NMOOLWPUTENIbHAA MPEMUA
KoHuenuuna Reversal Strategy (PeBepcmBHasn
cTparterus)
ABTopbi: Jlyuaxn beprassonn (Luigi Bertazzoni),
Maono [xxakomo BacuHo (Paolo Giacomo Vasino),
Utanna

ABTOpPbI MPOEKTa CTPEMUINCb OTBETUTb Ha Hanbo-
nee CroXHble BONPOChI COBPEMEHHOrO Mupa. B Kaue-
CTBE NpUMepa OHY NpeAsiaraloT KOHLEeNUMIo peLleHns
TpeXx HacyLiHbIX Npobnem.

Bo-nepBblx, 3TO pacTywan NIOTHOCTb FOPOACKOWN

3aCTPOVIKU U, KaK ClieCcTBre, yMeHbLUeHKe Konnye-
CTBa OTKPbITbIX OOLIeCTBEHHbIX MPOCTPaHCTB. Kak
NOCTPOUTb OTPOMHOE KOJINYECTBO HOBbIX 3A4aHUN,
npu 3Tom He ypbaHu3mpoBaTb cBOGOAHbIE 3eman?
KoHuenuua Reversal Strategy npepnonaraeTt Bo3-
BeleH/e HEeKNX KOHCTPYKLMIA — KHECYLMX CTeH» —

Air Monument
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KoHuenuusa
Reversal Strategy

no Kpato ropogoB. Ha nx ocHoBe MOXHO b6yaeT
NoCTPOUTb camble pa3HOOb6pa3Hble 3aaHuA. BHu3y
OCTaHyTCA AOPOrM 1 aBTOCTOAHKM, a TakxKe cTapble
AOMa, NoAnexallyme CHoCy, XUTenn KoTopbix nepee-
AyT Hasepx. Mnowaab, ocBO6OXAeHHasA OT NOCTPO-
eK, MOXeT MCNosb30BaTbCA AMA CO3JaHNA MapKOB,
CKBEPOB UMW Aaxe KYNbTUBUPYEMbIX 3eMeb.

BTopoli Bonpoc, Ha KoTopblili obpalialoT BHUMA-
Hue pa3paboTumKky KoHuenuuu, — npobnema rno-
6anbHOro noTensieHns, OfHON U3 NPUUYNH KOTOPOro
ABNAETCA TaK HasblBaeMblli NMapHUKOBbLIA 3bdeKT.
Y1066l NOBEPHYTb €r0 BO3AENCTBME BCMATH, aBTOPbI
npoekKTa HaCcTanBaloT Ha HeOHXOAMMOCTMN NCMOSb30-
BaHMA NHHOBALMOHHbIX MeTooB. DoTOKaTanmnsatop
Ha OCHOBe OKCuAa Meau Unmn ApYrnx MoneKynapHbixX
KaTann3aTopoB B TeuyeHMe HeCKONbKUX neT chena-
eT BO3MOXHbIM MpOLeCcC UCKycCTBEHHOro ¢oTo-
cuMHTe3a. OnbITHLIN obpasel AnA 3anycka AaHHOro
npouecca yxe paspaboTaH. 3To yCcTpoincTeo byaet
He TONbKO YAanATb [ABYOKWCb Yrnepoaa n3 OKpy-
Xatollelnn cpefibl, HO U NpeBpaLiaTb ero B TBepAble
Kap6boHaTbl, KOTOpble MOTYT OblTb MPUMEHEHbI B
CTpouTenbCTBE.

PEBEPCUA OBPYLUEHUA

«BETOHHbIX TOPO40B»

HakoHel, TpeTbA Nnpobnema, pewmnTb KOTOPYIO Npea-
naraeTcA ¢ nomolblo KoHuenuun Reversal Strategy,
CBA3aHa C HeOBXOANMOCTbIO PeHOBaLMM XKene3obe-
TOHHbIX 3AaHNN. B TeueHne 70-80 net niobas xene-
306eTOHHAA KOHCTPYKUMA CTAaHOBMTCA HecTabusb-
Hon. CnepgoBartefnibHO, B 6nvanwune OecatuneTus
noTpebyeTcs NPUHATL MEPbI MO OOHOBEHNIO OFPOM-
HOro uncna CTpoeHuin. MccnefoBaHUA yrnepogHbixX

KoHuenuwua Reversal Srategy

KOMNO3NUMOHHbIX MaTepuanoB npeanonaratT, 4To
uepes HEeCKONbKO NeT GyaeT LOCTYNeH Kpenkui u
Nerknin «yrnepopHblii 6eToH», mnpouecc pacnaga
KOTOPOro ANUTCA TbiCAYY neT. OTO AacT BO3MOX-
HOCTb MOCTPOWTb OUYEHb BbICOKME 3aHUA, CO3aBaTb
«MHOTOYpPOBHEBbIE» rOpoAa.

NMOOLWPUTENIbHAA MPEMUA

MpoekT Vertical Factories in New York
(BepTukanbHbie ¢pabpukn B Hbio-Mopke)

ABTop: CTioapT ButTn (Stuart Beattie),
Benuko6putaHusa

B TeueHme nocnepgHux pecATUNETMI NPOU3OLLIO
rnobanbHoe mMepemMelleHVe MPOMbIWIEHHOCTY
N Npomn3BOACTBa Ha BOCTOK. llopgonnekown 3Toro
cTana 3KoHoMuuyeckasa 3¢deKTUBHOCTb. OpHako
CerofHsA CMTyauus Hayana MeHATbCA, NMPUBOAUT-
cA BCe 6onblue aprymeHTOB B MOJIb3Yy JIOKaJIbHO-
ro NpousBOACTBa, reorpaduyeckn 6onee 613Koro
K OCHOBHbIM noTpebutenam. B 1o xe Bpems 3emns
ONA CTPOUTENbCTBA XKWMbIX U MPOMbIWAEHHbIX 3[a-
HUI [OBONBLHO Jopora.

MpepnoxeHHbin CTioapToM butTn npoekTt nccne-
JyeT BO3MOXHOCTb anbTepHaTuBbl HeddpdeKTuB-
HOW rOPW3OHTaSIbHON MPOMbIWAEHHOW 3acTpoliKe
B Hblo-Mopke. B Hem paccmaTpuBaeTca MpUHLM-
NUanbHO HOBAasA apPXUTEKTYpPHas TUMONOrma: Bep-
TUKanbHble 3aBofbl. Komnnekc 13 21 6alwHU Hano-
MUWHaeT OTAeNIbHO CTOAWMIA apxunenar, CBA3aHHbIN

BepTukanbHble Gabpuku
8 Hbio-Mlopke

YJIEHbI XKIOPU:
Maccumunuano ®Oykcac (Massimiliano Fuksas), rnaBsa ¢upmbl Studio Fuksas (Mtanus)

npwu LWseiuapckom OepepanbHom TexHonormyeckom NHcTUTyTe

Pruapg Xaccen (Richard Hassell), coocHoBaTtenb komnaHun WOHA (Cunranyp)
BoHr MyH Cymm (Wong Mun Summ), coocHoBatenb komnanun WOHA (Cuxranyp)
3nBuH XyaHr (Alvin Huang), rnaea Synthesis Design + Architecture (CLLUA)

EH Yxy Jln (Yong Ju Lee) (Kopes), nobegutens koHkypca Skyscraper

Competition 2015

BenuaiiH LWu (Wenchian Shi), pykoBogutens npoektoB KomnaHuy MVRDV
(Hupepnangbl)

BenepetTa Tarnuby (Benedetta Tagliabue), coocHoBaTenb apxuTekTypHOI

dupmbl EMBT (Enric Miralles - Benedetta Tagliabue) (McnaHus)

Maiikn XaHcmariep (Michael Hansmeyer), npescrasnstowmin komnaxnumio CAAD group

C OCHOBHOW MHOPACTPYKTYPON CETbIO aBTOMOOUIIb-
HbIX AOPOF, NUHUAMK MeTpo K nopTamu. Kaxpas
6aluHA MOXKeT BMeCTUTb OT 52 fio 81 ManbIx npeanpu-
ATUIA. MaKCMManbHbI NPOCTPAHCTBEHHbIA pe3eps
M BO3MOXHOCTb CBOGOAHON MNaHUPOBKM BHYTPU
camoro nomelleHns 3aBoja focTuratoTcs bnarogapa
CMCTEME 3K30CKesleTa KOHCTPYKLUN N BHYTPEHHero
npocTpaHcTBa 6e3 KONoHH. BHellHre Hecyle KOH-
CTPYKUMM 0becneyrBatoT yCTONYMBOCTb BCell ballHe,
OAHOBPEMEHHO OHW ABAATCA WaxTamu NNTOB.
CoBpeMeHHble TeXHOOr MY MO3BOJIAT NOAAEPKUBATbL
CTaburbHYIO 3KONMOTMYeCKylo CUTyaluio B ropope.
Takue Knactepbl BMONHE MOTYT CTaTb MPOTOTMMNOM
cepun NpomblILeHHbIX 30H XX| Beka. M
OKoHuYaHMe cnepyer.

Man/mnonb BblchM
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OcTaHKMHCKas Tene6awHa (MockBa, Poccus)

OavH 13 camblx NONYAAPHbIX TYPUCTUYECKIX 0ObeKTOB MOCKBbI. BbicoTa rnaBHOM Tenesmsu-
OHHoM 6awHw Poccum cocTasnaeT 540 MeTpos. Ee cTpouTenbCTBO BENOCH 7 feT: ¢ 1960 no
1967 rog. [ina Toro BpeMeHu 370 ObIN0 YHMKabHbBIM COOPYXEHMEM Kak C TOUKIM 3peHNA apxu-
TEKTYPHbIX PELUEHMIA, TaK W B NaHE TEXHUYECKON OCHALLeHHOCTH. BHellHe BalHa Hanomu-
HaeT nepesepHy Ty unnio. Caenatb ee KOHCTPYKLMIO NPOCTOM U NPOYHOV NO3BOMIA UAeA
1ICMOAb30BaTb NPEAHANPAKEHHDIN XeNe300eTOH, CKaTbli CTanbHbIMU TPOCaMU. YCTOMUMBOCTb
6alWHM 0becneynBaeTca 3a CYET MHOTOKPATHOTO MPEBbILIEHNA MACChl e KOHYCO0bPa3HOro
OCHOBAHWA Hal MAacCOV MAUYTOBOW KOHCTPYKLWM.

|poTodakT
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Canton Tower (TyaHuxoy, Kutaii).

BaluHs BbicoTo 600 METPOB ObiNa NOCTPOEH]

K Asnatckum nrpam 2010 roga. B npoekTe 31010 Coopy-
KEHWA NCMOMb30BaHbl MAeN rnepbononaHbIX KOHCTPYK-
MM BblatoWeroca pycckoro apxutektopa B.I. LWyxosa.
B neHb balwHio nocelatot nopagka 10 ThicAY TYPHCTOB.
[ina niobuTtenein 3KCTpeManbHbIX OLLYLLEHN Ha BbICOTE
488 METPOB PacnonoXeHa OTKPbITas 0630pHaA MnaT-
dOpPMa — Ha CerofHALWHMA JeHb Caman BbICOKaA B MUPE.
HemHoro Huxe — Ha ypoBHe 418 1 428 METPOB — Haxo-
AATCA BPaLLatoLLMecs pectopaHbl.

|poTodakT

Tokio Skytree (Tokuo, Anonus).;, =
Camast BbICOKaR B MVIpe TEMEBI3MOHHaA OalliHA ROCTOOeHa B
ANOHCKON CToNMLE, B palioHe Cymigo. ke BicoTaBimecTe ¢
aHTEHHOW COCTaBNAET 634 Metha. TO HE C/yUanHOCTb: EC/K
MPOM3HECTV MO-AMOHCKY NOAPAZ Ha3BaHUA LPP «6», «3» 1 <,
MOAYYNTCA CI0BO, CQaBY4HOe «Mytacy» — TaK Ha3blBaeTCA UCTo-
pudeckan obnaclp, rae pachEAaraeTca COBPEMEHHLIN TORMQ.
[Momumo 019 4TO6aLHA MCMBAL3YETCA A4 LIMOPOBOIO .
Tene- 1 paffieseLyanvis, MoOMTBHOM CBASV Y HaBUTALIMOHEbIX *
crcTep, OHa-ABNAeTEA BeCbMa MONYNAPHBIM TYPUCTAYECKIM

,. 00beKTOM. Ha BbicoTe350 1 458 MeTPOB HaxopAATCA Age

" A . "_- T R -
¢, QUOTPOBbIE NOLLAAKY, MEPBAA 113 KOTOPbIX MOXKET OfHOBPe- ' . ! N ART L S b e e : A?g&'#’#ﬁ# M
s e 1HO BMeLLaTE A0 2 TRICAPYBNOBEK, 3 BTOPaR —MOPA/Ka BF. B Rl -5 : ; (el iaaan L T
" 2900. B baluHe OTKPbIT@O0bIICe KONMUECTBO MarasHOB 1 ] : B AN SRRl
HECKOMBKO PECTOPAHOB, 3y €e NOAHOXMA NOCTPAH KpM:- J [~ L A g . . =
‘:\- [NeKC C akBapuymoM W MnaHetapuiem, & Ay e G B » i . : 4 ; o W EEETS
CnglyanbHo pa3paboTaHHas NPV CTPOUTENLCTBE GaLliHM 1 & : TAA K

cCTeMa KOMNeHCVpyeRA0 50% Cuilpl TOf3EMHbIX T@, - A i | k.
Mpy acTbix B AAOHM BEMIBTPAGEHNAX. ; ‘ 1 i B | v
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CN Tower (TopoHTo, KaHapa)

BbicoTa 3Toi 6aluHm — 553,33 meTpa. bonee Tpuauaty net (c 1976 go 2007 roa) 310 6bi10
CamMoe BbICOKOe 6e30MOpHOe COOpPYXeHUe B MIpE. B ACHYI0 MOrofy ¢ 6allHu MOXKHO YBUAETb
03ep0 OHTapK1Oo 1 Xonmbl, yaaneHHsle Ha 120 KnnoMeTpos oTctoda. Ha 351-MeTpoBOM BbICO-
Te HaxoamTca Kancyna CKainog, kotopas 0bopyaoBaHa CMOTPOBBIMM ranepeamu. B Heid e
PaCMonaraloTcA PecTopaH ¥ NOCTOAHHO AeMCTBYIOWIAA GOTOBBICTABKA Ha TEMY UCTOPHM CTPO-
MTenbCTBa HalHu. Mogbem Jo Kancynsl Ha NndTe 3aHUMaeT 58 cekyHa. OfHa 13 CTeH KaKaoro
113 YeTbipex NMATOB — CTEKNAHHASA, UTO 40BaBAAET BNeYaTIeHNn MoceTUTenam GatliHu.

|poTodakT
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Sky Tower (Okneng, HoBas 3enaHgus)

Camoe BbICOKOE 3f1aHKe B KOXHOM NOoMyLIapuy, BbICOTa KOTOPO-
ro COCTaBAAET 328 METPOB. Ero KOHCTPYKLYMA BbINOMHEHA C Yye-
TOM BO3MOXHOCTU LUTOPMOB C NMopbiBamy BeTpa [0 200 Kw/y,

a Takxe 8-6a/bHbIX 3eMneTpAceHui B paauyce 20 Km OT
atHu. Tpy CTEKNAHHBIX NMGTA ABUrIOTCA CO CKOPOCTHIO

18 KM/4ac ¥ MOryT OAHOBPEMEHHO NepemMecTUTb 225 Yenosek.
Sky Tower MOXHO CpaBHUTb C <rOPOLOM B TOPOAEY: 3[ECh ECTb
[Ba OTeNA 1 Ka3nHO, PECTOPaHbl C Pa3HOO0PA3HON KyXHeN,
CO3[aHbl YCNOBUA AnA NPoBefeHNA KoHepeHLWIA 1 pa3nny-
HbIX OQULMANBHBIX 11 TOPKECTBEHHBIX MEPONPUATHN.

|.‘ EL” -
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dndenesa 6awHs (Mapwk, PpaHuusa)

O TOM, CKONbKO OXEeCTOYEHHbIX CMOPOB BbI3BaNO
nossneHvie B [apyxe 310 6alHW, N3BECTHO
BCeM, a CErofiHA, Noxanyi, TPYAHO HalTK TYpUCTa,
KOTOPBIN He yBe3 Bbl C oo 13 Mapixa xoTA

Obl GPEnNoK UK OTKPBITKY C ee 13006paKeHNeM.
300-meTpoBas ballHs, NOCTpoeHHas MoCcTaBoM
Jitidenem K lMapwckol BbicTaBke 1889 rofa, JaBHO
CTafla CaMoV y3HaBaemoW JOCTOMNpYMeYaTebHO-
CTblo cToAmMUbl OpaHuUmMm 1 B Kakoi-To Mepe ee
cumBonom. CeroaHs TpyaHo NpeacTaBnTb Mapux
6e3 Jitdenesort balHy, a Beab cnycTa 20 net
NoC/e BbICTaBKY ee MNaHnpoBanoch cHectn. Ot
CTOMb NeYanbHOM y4acTh 6allHio cnacna anoxa
BHEAPEHMA PAAMO — Ha CaMOM BepXY COOPYXeHUA
YCTaHOBWNW PALMNOAHTEHHDI.
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Menara Kuala Lumpur Tower (Kyana-Jlymnyp, Manaisus)

Y 3T0¥ GaLLHM eCTb W eLlle OAHO «HeoduLManbHoe» 1A — «Cafl CBETay, KOTOPOe OHa Nony-
yMna 3a OPUrMHasbHylo MOACBETKY. B TEeMHOEe BpemA CyTOK OHa MPUOOPETAET YANBUTENbHbIN,
KaKoW-To GaHTacTUUecKuid Big,. B Av3aliHe 310ro 421-MeTpOBOrO COOPYXEHUA OTYETIMBO
NPOCIEXMBAIOTCA TPAAMLMM KNAaCCUYECKOM MCIAMCKON KynbTypbl Manarsuu. Kynon rmasHoro
10661 HAMOMMHAET OrPOMHbIY anma3. OH BbIMOMHEH B TEXHVIKe «MyKapHaX»: CBO, COCTOMT 113
neperopoXeHHbIX POMOOBUAHBIX YryOAEHUIA, HANMOMUHAIOLLKX NUeNHble COTbI. Ha BbicoTe 276
METPOB Hafl YPOBHEM 3eMM PACTIONOXeHa CMOTPOBaA NNoLLaKka C MaHoPamHbIM 0O30POM.

wan/mony BBIGOTHBIE 7
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Kak poXpaaloTcsa apxuTekTypHble WeaeBpbl? Koraa CMOTPHLLIb Ha U3BECTHbIE APXUTEKTYPHbIE
NamMATHYKI MPOLLAIOTO WA Ha KyNbTOBbIE MPOU3BEAEHNIA COBPEMEHHOW apXMTEKTYPbI, TO MOXET
MOKa3aTbCA, YTO BCA 3Ta «My3blKa B KaMHe» Bbifla OAHOMOMEHTHO 3alyMaHa apXMTEKTOPOM

Vi Ha OfIHOM [ibIXaH1M HAPUCOBAHa Ha bymare B Bife 3aKOHUEHHbIX UepPTEXEN KaK pe3ynbTat
CUIOMUHYTHOTO 03apEeHIS AV e KaK BbIHOLLIEHHAA rofamu MAes-MeyTa, OTToYeHHas 1
OTWNPOBAHHAS €0 MBICAMM V1 MPEAbIAYLUIVMIA CKETYAMM 11 SCKM3aMM HAaCTOMBbKO COBEPILLIEHHO
Vi TAPMOHIYHO, UTO Y 33Ka3uMKa, CPaKeHHOTO HaMoBa reHanbHOCTbIO 3044Ero, NPOCTO He
ObIN0 MHOTO BLIOOPA, KaK B3ATb 1 MPOGUHAHCUMPOBATL CTPOUTENBCTBO O€3 M3MEHEHUIA B MOHOM
COOTBETCTBUM C 33yMKamMVi aBTOPa.

Matepviansl npegoctasneHbl 000 «CUTU MAJIAC», Tekct OUIUNM HUKAHAPOB, AJIEKCAHAP BUKUH

R/

BblcnIM Man/nons
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CoBepLUeHCTBO
APXUTEKTYPHbIX
N NPUPOJHBIX
dopm

a camMoM Xe fAefie B peanbHOM Mupe
BCe MPONCXOAMT, KaK MPaBuo, COBCEM
no Apyromy cCLeHapuio, 1 TOT LWeaeBp,
KOTOPbIN Mbl BUANM B KOHLIE CZIOMXHO-
ro NTepaLmoHHOro NyTK, OKa3blBaeTCA
NPOAYKTOM MHOTOUYNCNEHHBIX KOHPANKTOB 1 CTONKHO-
BEHUI WHTEPeCcoB, CTUEBbIX MPeAnoOYTEHUA U KOH-
KPEeTHbIX NePCOHaNUN, KNaHOB, MAPTUIA 1 NOPOW LieSbIX
06LLeCTBEHHDBIX V1 PENINTMO3HBIX ABVXKEHWIA. 33 pefKnM
NCKIOYEHNEM KaXkAbl LWefeBp M3 4YMcia KPYMHbIX
N rpajoCTPOUTENIbHO 3HAUMMbIX COOPYXEHUN — ANUTA
MyUnTENbHOrO MHOFOIETHErO NYyTW OT MAEUN K peanu-
3aUUM N UTOT CNOXHBIX NOAUTUYECKUX UFP, MHOMOXO-
[OBbIX KOMOUHALNIA, 3aKYNNCHBIX WHTPUI, B KOTOPbIX
APXUTEKTOPY NPUXOAUTCA JlaBMPOBaTb MeXAy pas-
HOHaMpaBfiEHHbIMU BEKTOpaMu CWJ, CTPOA MOCTUKM
MexAay NPOTUBOPEUYMBLIMM LIENAMU U 3a4a4aMm yyacT-
HUKOB MpoOLecca, BK/OYaA 3aKasumMka U MHBECTOPOB
npoeKTa, FOPOACKME BAACTU, CPaXanach 3a 3aKa3s C Kon-
neramu-KoHKypeHTamu, AUCKYTUPYA C OMMOHeHTamMu
1 NbITAaACb CKAOHUTb Ha CBOIO CTOPOHY MeCTHble Npo-
deccrmoHanbHble coobLLeCTBa, apXUTEKTYPHbIE COBETDI
N PpasfIMyHOro poAa MaHUMynATOPOB OOLECTBEHHbIX
HaCTpPOeHW TNa Maccmeama. Kaxkabii Takon NpoekT
MMeeT NHTEePECHYI0 1 MOMEHTaMU APaMaTUYHYIO NCTO-
puio NPOEKTUPOBaHNA U CTPOUTENbCTBA.
MocTpoeHHasa B MockBe cnupaneobpasHas 6GallHsA
«OBOMIOUMA» ABMAETCA OAHUM W3 TaKUX YHUKaNbHbIX
3[aHUN C MONCTUHE YHUKASIbHOW ncTopuei. 241-meTpo-
BaA CNMpasb BbIPOC/a Ha YEPTEXKHOW JOCKE apPXUTEKTO-
|pa He OJHOMOMEHTHO, a B pe3ynbTaTe AOAroro Nyt Co
MHOXeCTBOM UTepaLnii, TYMUKOB N OCTaHOBOK. [poeKT
Ha yvactkax N2 2-3 MMJL «Mocksa-Cutu» nepexxun
fedont 1998 . 1 ele Napy SKOHOMUYECKNX KPU3MCOB,
HeCKOJIbKO pa3 KapArHaNibHO MEHSAA KOHLIENLMIO BMeCTe
C nporpammon 1 GYyHKLMOHANOM, MEHAA NPOEKTUPOB-
LMKOB, MOAPAAYMKOB, MHBECTOPOB... B ntore Heckonb-
KMX NPOBEEHHbIX OTKPbITbIX 1 3aKPbITbIX MEXAYHapOA-
HbIX KOHKYPCOB 1 TeHAepoB 3a 10 net — ¢ 1995 no 2004
I. — ANA yyacTkoB N2 2-3 6bin1o pa3paboTaHo OrpomMHoe
KONNYECTBO BapUaHTOB CamMbIM/ Pa3HbIMU apXUTEKTYP-
HbIMU 6IOPO MUPA, CPeAN KOTOPbIX ObLIM BecbMa UMe-
HUTble MHOCTpaHHble KomnaHum (Will Alsop, Eric Van
Egeraat, Gerkan&Marg, RMJM, NBBJ n pgp.). Moxanyin,

78 BblchM Man/mnmonb

HUKaKomn apyron yyactok B «MockBa-Cutu» (@ To 1 BO
BCell MOCKBe) He MMes TaKoro KonmuyecTBa NpoBefeH-
HbIX KOHKYPCOB, HUTAEe He 6blN10 3af,eICTBOBAHO CTOJNbKO
VNHTENNeKTa, UHBECTUPOBAHHOIO B CaMble pa3Hble apXu-
TeKTYpHble KOHLEeNuMn 3a AeCATUIETHWUI nepuop Ha
py6exe TpeTbero TbicaueneTus. MpennoxeHHble apxu-
TeKTopamu GopMmbl 3AaHMI Ha STOM yJyacTKe 6binv CToNb
pa3HOO6pa3HbIMK 11 MO-CBOEMY UHTEPECHBIMY, YTO MM
MO>HO 6blI/10 6bl NOCBATUTL BECbMa AOCTONHOE M3faHne
B BMJE YBECUCTOro 1 6orato MpOoWIIOCTPUPOBAHHOTO
anbboma. OKOHYaTesNbHbIN BapyaHT 3[aHUA He MOBTO-
pseT paxke 61M3KO HY OQHOW 13 NPEeAJSIOKEHHbIX nael,
OH ABWCA BOMJIOWEHNEM HOBOFO TPEHAA B BbICOTHOM
apXMTEKTYype, 3HaMeHyloLWero coboil KauyeCTBEHHBIN
CKaYOK B TEXHOMOMMAX MPOEKTUPOBAHWA N CTPOUTESNb-
CTBa, CKAYOK, MO3BONVBLLNI peann3oBbiBaTb B GETOHe
N CTeKkne yAMBUTENIbHblE reomeTpuyeckne Gopmbl, O
KOTOPbIX apXUTEKTOPbI MPOLLSIOrO MO TONbKO ¢aH-
TasnpoBsaTb.

MoncTnHe KpacrBbIX 34aHWIA B MUPE CTOMb »Ke Mano,
CKOJb Masio OC/IeNUTENIbHO KPacuBbIX NII0AEeN Unn Kpa-
cuBbIX aBTOMobUnel. Kpacota — BoobLie noHATe He
YHMBEpPCaNbHOE, @ OTHOCUTENbHOE, TO eCTb 3aBUCA-
Lee BCeueno OT BKyCa W 3CTeTUYECKUX mnpepnouyte-
HU «CO3epLaloLLero», a TakKe oT MoAbl, uaeonoruu,
penurum n KynbsTypHbIX TPaguUniA — BCErO TOro, YTO
onpepenaeT uusunusaumio. MNocne otkasa ot opaep-
HOW KNacCUKU M B CBETE HayYHO-TEXHUYECKOW PeBO-
NIOLMN COBPEMEHHAs apXUTEeKTypa B OECKOHEYHbIX
CTUIINCTNYECKMX 1 GOPMOTBOPUECKMX IKCMIEPUMEHTAX
Ha npoTsKeHUn XX Beka, nepenpoboBas, Ka3anocb
6bl, Bce 1 BCA, BECKOHEUYHO [aneKo yLiia oT MOHATUIA
KpacoTbl Kak YH1BepcanbHOM LieHHOCTH. Boigatowmmcesn
1N UIHTEPECHbIM CTaJIO He TO, YTO MOCTPOEHO Ha 3aKOHax
rapMoHuMK, a TO, YTO 3aMETHO OT/IMYAEeTCA OT BCero
paHee BUAEHHOIO CBEXECTbIO U HOBU3HOW ngewn, opu-
rMHanbHOCTbIO Noaxofa, 6eckoMnpPoOMMCCHOCTbIO
NPVIHUMMNOB KAaKoON-TM60 HOBOWM CTUNNCTUYECKOW [OK-
TpuHbL. Ho Bpems Hen36eXXHO paccTaBnAeT BCe Ha CBOU
MeCTa, OTCenBasA HacToALMe LWeeBpbl OT NyieBen npe-
xopsAwero n yxogduwero B JleTy BMecTe C OTKUBLLEN
mopgon. HactodAwwme weneBpbl apXUTEKTYpbl Kpome
3CTETMYECKOro [IONrofIeThsA BOMJIOWAKOT B cebe MoHsA-
Te TEKTOHWYHOCTW, Onpeaensowen 3pnMMoCTb KOH-

CTPYKTUBHOWN OCHOBbI B HECOMOM €10 apPXUTEKTYPHOM
obbeme, korga dopma 3haHnA 1 ero obpas HarnAagHO
OEMOHCTPUPYIOT MPUHLUMNbLI MAeanbHOro pacnpepe-
NeHnA yCUnui, peanmsys 3akoHbl GU3NKM B UHTepecax
KOHKpeTHoro ¢yHKUMOHana 3gaHua Haubonee oue-
BMAHbIM, PaLVOHaNbHbIM U SKOHOMUYHBIM 0bpasom,
noao6HO ToMy, Kak 3TO MPOUCXOANT B NpuUpope, ABNAL0-
Lel HaM coBepLUeHHble 06pasLbl KpacoTbl B BUAE nae-
anbHbIX CTPYKTYP BPOAE KPUCTaNMUYECKMX peLleTok,
CHEXXWMHOK, MYeNIMHbIX COT, LIBETOB UMW cnvpaneobpas-
HbIX PAaKOBVH MOMIOCKOB.

OTKpbITble B XX BeKe HOBble TUMOAOMUN 3JaHUNA 13
XKenesobeToHa WM MeTansloKapkaca CTPOUANCL MO
NPVHLUMMY KPUCTANNIMYECKMX PeLIeTOK WUNN AYeeK-CoT.
B BbICOTHbIX 34aHUAX TaKMe OpPTOroHasibHble KpucTan-
NNYeCKMe peLleTKM M3 KOMOHH K 6anok (mnwuT) Tpa-
OVLUMOHHO TPaHCIMPYIOT CBOKO CTPYKTYpY BepTuKalb-
HO, MHOFOKpaTHO MOBTOPAA MfiaH TUMOBOrO 3Taxa C
He6oMbLWVMKN BapuaLmaMmn Unmn BoobLue 6e3 oHbIX. ITi
3KCTPYAMPOBaHHbIE BEPTMKAIbHO U3 MPAMOYTOfbHOMO
nnaHa cTeknAHHble 610KM 6bINN NOCTPOEHbI 3a Nocnes-
HKe nonBeKa no BceMy MUPY B MOVUCTUHE rPaHAMO3HbIX
konnyecTtBax. Cpean TbiCAY NOAOGHBIX MOCTPOEK OKa-
3a10Cb He Tak MHOTO LUeieBPOB, U MPW BeCbMa CKPOM-
HOM ymncine BapuaLmii ocTekneHHbIx dacagos «a-na Muc
Ban [ep Poa» Tmunonorua, npeBpaTyBLIAACA B KMLLE,
nopoguna B KoHue XX BeKa MaccoBoe OTTOpXeHue B
B/AEe MOCTMOAEPHU3MA, a B nepsBom gecatunetun XXI
BEKa — ovepefHyl0 NMPOTECTHyl peakumio B obpasax
6alLeH-TBUCTEPOB, UMUTVPYHIOLLMX B TOM USIU IHOM BUAE
3aKpyyeHHylo cnupanbHylo CTpyKTypy. CnvpanbHas
CTPYKTYypa ABNAETCA Ka4eCTBEHHbIM YCNOXKHEHNEM KpU-
CTaNIMYECKOW pPeLIeTKN 3a CYET chBura nosTopAaemon
$OpMbl NflaHa Ha PaBHbIA UHKPEMEHT (Yron MoBoOpoO-
Ta), KaK 3To, Hanpumep, npoucxogut B monekyne [HK,
BUTaA CNUpasnb KOTOPOW 06pasyeTcsa AByMA MOMMHYKIe-
OTUAHBIMU LIENAMY, CKPYUMBAIOWMMUNCA Mexay coboi
N OJHOBPEMEHHO BOKPYr OAHOW OOLIeN ANf HUX OCU.
MprMepHO Takas e KOHCTPYKUMA 6blia npeaiioxeHa
ONA OQHOW U3 MepBbiX GalleH-TBUCTEPOB — 3aKpyyeH-
Hol Ha 90 rpagycoB 6aluHu Turning Torso (MOBepHYThIN
Topc) B wBeAckoMm ropofe Manbmé. MNocTpoeHHoe B
2005 r. no npoekty CaHTbAro Kanatpasbl 3gaHne nmeet
KanneByAHbIN NiaH NANUTbI, LEIMKOM ONMPaloLLENCA Ha
Kpyrnoe UeHTpasibHoe AApo 6e3 MOMOLUM KONOHH Wiv
CTeH. Bo3HuKatowme OT NO3TaXHOro 3CKUEeHTpUCHMTETa
npyY CMELLEHNN KaxZOW MAWTbl NEPEKpPbITUA OTHOCU-
TeSIbHO HVKenexallen YCUnma KpyyeHna KoMneHcmpy-
I0TCA MMraHTCKOW CTanbHON $pepMOoN, NepeBA3bIBatoLLEN
BCe 3TaXkn NoJo6HO TOMY, Kak 3TO AenaeT 6antocTpaga
B MOAYNbHOW BWHTOBOW NecTHuuUe. KOHCTpYKTMBHasA
CJIOKHOCTb KapKaca U normuctuyeckue npobnembl o
€ro BO3Be[EHUIO BbUIMINCD B pe3ynbTaTe B OFPOMHble
MHOTOMWUIMOHHBIE M3LEPXKKM MoApsauvKa, dakTude-
CKV CAenaBLIMe 3TOT 3aMeuaTesibHbIii MPOEKT yObIToY-
HbIM. Heobxogumo 6bi1o npupymatb, Kak 3pdeKTUBHO
1N 3KOHOMWYHO pPeanu3oBaTb KOHCTPYKTMBHBIN KapKac
CnvpanbHOM GallHK, 1 3TO pelueHue OblIo YCNewHo
BOMJIOLLEHO B GaLLHe «DBonoLMAY. [ipyroi Bbi30B CHOX-
HOW cnupanbHon reometpun — dacapHaa oborouka

[BOSAKON KPUBKW3HbI — Oblf1 TakkKe C YCNexXoM peLueH B
NpoeKTe. YCNexom TYT MOXKHO Ha3BaTb TO, YTO CIOXHbIe
VHXXeHepHble 3afaun Obiin peanv3oBaHbl MpakTuye-
CKM MO CMETHOW CTOMMOCTU CTaHAAPTHOrO 3AaHuA C
BEPTVKaIbHBIM KapKacoM 1 BUTPa)KaMu U C TaKoW e
CKOPOCTbIO MOHTax<a. ITo 3acslyra 60MbLIOK KOMaHAbI
CMeLranmncToB 3akasumka, NMPOEKTUPOBLUMKOB U MOA-
pAagunkoB. Vx coBmecTHas crnnoyeHHas paboTa 6bina
B MTOre BO3HarpakAeHa peanvisauyein yHMKanbHoOro un
CcMBONMYecKoro Asia MocKBbl 3faHuA.

Man/mnonb
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NCTOPUA NMPOEKTOB

K 1990-m rogam MOXHO OTHOCUTbCA No-pasHomy. [ina
OHUX OHUN acCOLMUPYIOTCA C «HOBOW OTTENesbioy,
BpPeMA OTKPbITUA HOBbIX BO3MOXXHOCTEN, APYrMM OHU
3aMNOMHWINCD UCKIIIUUTENbHO Kak MpPOTMBOpPEUBble
rofbl, Korga MeHANoCb, Kasanocb Obl, BCe — CTpaHa,
T0AY, SKOHOMMKA, UCKYCCTBO... HO MMEHHO Ha «CTbike
3MOX» 33a4acTyl0 POXKAAIOTCA Yalle BCero camble MHTe-
pecHble Maewn, B TOM YniCe 1 B rPagoCTpoUTENbHOMN
cdepe. U umeHHo Torga, B Havane 1990-x, MOCKOBCKME
BJIACTU 3aropefinucb naeen BAOXHYTb HOBYIO M3Hb B
BECbMA AeNPECCUMBHYIO0 TEPPUTOPWIO GbiBLIEN NPOMBbILL-
JIEHHOW 30Hbl, PacNoONOXeHHOW Ha usnyunHe Mocksa-
peku, B pailoHe KpacHonpecHeHCKON HabepexxHo,
peann3oBaB Ha 3TOM MecTe B CBOEM pPOfe «PyCCKUM
MaHxaT1TeH». B 06wwem-to «Mockea-Cutu» 6bin NepBbiM
LIArom B CTOPOHY Pa3BUTWA NOMLIEHTPUYHON MoAeni
ropoAa, 0 KOTOPOW Tak MHOIO FOBOPAT cerofHsa (oco-
6eHHO B CBA3M C onpeaeneHemM Kypca pa3BuUTusA Heaas-
HO MpucoeauHeHHbIX K MoCKBe TepprTopuii) 1 KoTopas

3&

6bina 3asBneHa ewle B leHnnaHe 1971 ropa.

B cooTtBeTcTBMM C MacTep-nnaHOM pefeBenonMeH-
Ta TeppuTopuUn, pPa3paboTaHHOro apXUTEKTOPOM
Bopricom Txopom, cornacoBaHHbIN reHepasbHbIA NiaH
MMAU «MockBa-CuTtn» 6bl1 pa3dbuUT Ha OTAeNbHble
NIOTbl, NepefaHHble Ha MHBECTULMNOHHbIX YCNOBUAX B
UaCTHYI0 COBCTBEHHOCTb BefyLiMM 3anagHbiM 1 CTO-
JINYHBIM ieBeNionepam.

Bo3moxHOCTb noyyacTBoBaTb B peanu3aumv CTOfb
rpaHano3Horo, abconmioTHo HoBoro Ans MockBbl npo-
eKTa MoKasanacb npuBneKaTeslbHON MHOMUM BUAHbBIM
3apy6exkHbIM apxuTeKTopam. B ux umcne okasanacb
amMepuKaHcKaa apxutekTypHas ¢upma SOM. UmeHHo
el NPUHaANEeXWT aBTOPCTBO, MOXasyi, Camoi paHHen
BHATHOW KOHLIENLUMM 3aCTPONKN TEPPUTOPUIN YHaCTKOB
Ne 2 n Ne 3 MMAL, rge yxke B XXI cTtonetun Bbipocna
6alLHA «DBOMOLMSAY, CTAaBLUAA HOBbIM C/IOBOM B CTONINY-
HOW apXuTeKType. ITW yJyacTKu, obLiasn niowaap KoTo-
pbIX cocTaBnsAeT 2,55 rekrapa, BMOMHe MOXKHO Ha3BaTb
«KpPaeyrofibHbIM»: PACMONIOKEHHDBIN CErofHsA Ha HWX
KOMM/eKC «IBONIOLMA» NPOTAHYNCA BAOMb [pecHeHcKomn
HabepeXXHOM OT JKCMOLEHTPa U MELEXOAHOro MocTa
«barpatvnon» go cocegHero yyactka N 4, rae HaxoguTca
6awHs «Mmnepus». Ho Torga, B Hauane 1990-x, o 3TOro
6bIs10 eLle Janeko, a HebocKpPebdbl, K KOTOPbIM Mbl yKe
NPVBLIKIM N KOTOPble yXKe CTanu dNnemMeHTaMu «OTKpbl-
TOYHbIX» BUAOB CTONMLbI, 20 NeT Ha3ag MOTN NOKasaTbCA
MOCKBUYAM CKOpee KafpoMm U3 paHTacTUYeckoro usib-
Ma, 3TaKVMM «roCTAMU 113 GyayLeroy.

CornacHo KoHuenuun SOM, HenocpenCcTBEHHO
nepep yuyactkom N2 2 pomkeH 6bin pasmelatbca
OyayLMn TOProBo-NewexofHbll MocT «barpatnoH»
(KoTOpbI BNOCNeACTBAM Gbl1 NOCTPOEH MO NPOEKTY
bopuca Txopa B komnnekce c «bawHen-2000»), a Ha
yyactke N¢ 3 npepnaranocb Bo3sectn 600-MeTpoBYyto

BblchM Man/nons

GalwHio «Poccusi». ITa GalHA C 3a0CTPEHHBIM MMpa-
MMAANbHBIM LWNKAemM 6bia NPU3BaHa He TOMbKO CTaTb
rMaBHOW BbICOTHOM AOMMHAHTOWM KOMMJeKca U BCen
MoCKBbI, HO 1 YCTaHOBWTb HOBbII MUPOBOWN peKops
BbICOTbI. HO, KaK 3TO YacTo ObIBaET, fanblue KOHLenumum
[1eNno He nowwno. 3a ABa gecATunetna bawwHa «Poccus»,
nogo6HO BETPeHON AeBYLIKe, He pa3 MeHsna cBoe
MEeCTOMONOMKEHNE, B KOHLIE KOHLIOB MepeKkoyeBaB Ha
yyactkm N@ 17-18, re ee penHKapHauuvAa B HOBOM Npo-
ekTe HopmaHa ®ocTepa nana »epTBoli GpUHAHCOBO-
3KOHOMUMYeckoro Kpmsnca 2008-2009 rogos.

Ho He 6yaem HW yXxoauTb B CTOPOHY, HU 3aberatb
Brepesd. KoHuenumsa pupmbl SOM He cTana nocnegHemn
B Yepefe vAen No NoBOAY TOro, Kak pa3BmBaTb yyacT-
Kn N° 2 n 3. B 1998 ropy pesenonepom Capital City
Developments 6b11 NpoBefeH apXMTEKTYPHbIV TeHAEP.
Ho TyT rpaHyn Kpusuc — noX<anyin, ofuvH 13 caMbiX
TAXKENbIX B HOBEWLLIEN NCTOPUU POCCUNCKON SKOHOMM-
Ku. B aBrycte 1998 roaa y»e HayaBLueeca NPOeKTUpPo-
BaHVe OCTaHOBWIOCb. BbiHyXAeHHaA may3a TAHynacb
yeTblpe ropa. Tonbko B 2002 rogy CTONMYHbIE BNAcTU
HalIM BO3MOXHOCTb peaHMmMmupoBaTb yyactkm Ne 2
1 3, NpeanoXKnB NOCTPOUTb Ha STOM MeCTe KOMMJIeKC
3aaHuA MNpasuTenbctBa Mocksbl 1 TOPOACKON AyMbl.

OceHbio 2002 rofa 6b11 NpoBefeH OTKPbITbIN MeXAY-
HapOAHbIN KOHKYpPC. Bbirpana KoHuenuma KomnaHum
«KypopT-npoeKkT». Ho 1 oHa He ob6pena BellecTBeHHble
ouyepTaHusA, a cyabba BTOPOro U TPeTbero yyacTkoB
Tak U He cTana 6onee onpepeneHHon. Pewwms, yto
NpaBUTENIbCTBEHHOMY 3[aHUIO HE MeCTO Ha Gepero-
BOW NUHUM BAONb HAaOEPEXHOW, ero «OTOABUHYMW»
Brnybb — Ha NATHaALATbIN YYacCTOK.

Kpome Toro, npoeKT nonagan Ha 0CeBYI0 IMHNIO MOCTa
«barpatnon». Torga 3gecb nnaHMPOBanNoCb Co3gaHue
14-KNNomeTpOBOI NeLLexXoAHOM 30HbI, KOTOPasA AOMIKHA
6bina nepeceub KyTy30BCKMI NPOCMEKT, NPOTAHYTHCA B
napk [OPbKOro 1 3aKOHUNTLCA Y HOBOTO 3AaHUA M3PUN.
Mpoea pa3paboTumKoB 3TON KOHUEeNuMu Gbina Becbma
HecTaHAAPTHOW: NPOryNoYHasa AoPOora, No UX 3ambiCITy,
npefcTaBnAna cobo KpbiTylo ranepero ¢ MarasvHa-
MK, Kade, pecTopaHamy, @ MOCKBMYM U FOCTU CTONULIbI
MorM 6bl NepeBUraTbCA BHYTPY HEe Ha TpaBoslaTopax.

A Ha TeppuUTOpKM BTOPOTO 1 TPETbEro y4acTKa, BKyne
C WeCTbIM, JOMXKHa Oblna pa3mMecTUTbCA HOBasi rOpoA-
cKkas nnowaab. Ee macwTabol (2 rektapa) nogyepku-
BaNu rpafoCTPOMUTENbHYIO 3HAYMMOCTb NpoekTa. Hy a
NMOCKOJbKY Myiowalb obLeCTBEHHas, 1 OKPyXaTb ee
ZOIMKHbI ObINN 3JaHNA UCKNIOUYNTENbHO O6LeCTBEHHO-
ro Ha3HauYeHNA — KNHOKOHLIEPTHbIN KOMMEKC U HOBbIN
rpaHAMO3HbIA rOpOoAcKon [lBopel; GpakocoyeTaHuil,
W cnycta ewe gBa roga nocne nocnefHero KOHKyp-
Ca BbILWIO pacnopskeHne m3pa MoCKBbl, B COOTBET-
CTBUM C KOTOPbIM Brlagenbly yyactkos N2 2 u 3 npeg-
NMCbIBAaNIOCb HAa BTOPOM Y4yacTKe MOCTPOUTb obLye-
CTBEHHYI0 Myiowajb Haj MOA3EeMHbIM NMepPexofom OT
MocTa «barpaTvoH» K HOBOI CTaHUUM METPO, KOTopas
JOMKHa Oblnla NOABUTBLCA B LEEHTpanbHOM siape Cutu.
TpeTun yyactok npegHasHavanca ana CTpouTenbCTBa
ropoackoro [leopua 6pakocouyeTaHuin — BbicOTOn 16
STaxel 1 nnowapbto 30 TbicAY KB. M. [1nsi nogo6Horo

yupexaeHuAa macwTabbl, 6e3ycnoBHO, BHYLLUTENbHbIE.
Ho nomHuTe, KakoBa Obina BbicoTa GallHK, KOTOPYiO
npefnonaranocb NOCTPOUTb 3fjeCb B COOTBETCTBUN C
OfHOM 13 nepBbIx KoHuenuuin? 600 meTpos. Mo cpas-
HeHMIO C 3TUM 16-3TaxHOe 3[aHue BbIrNAANT JOBOJSIbHO
CKpPOMHO. ManosTaxHan 3acTporika Ansa gesenonepa
6blna 3aBeJOMO YObITOUHON, N B KayecTBe KOMMeHca-
LMK emy 6bin NepeaH B COBCTBEHHOCTb yyacToK N2 14,

W oceHbio 2004 rofa COCTOANCA 3aKPbITbIN MeXAyY-
HapPOHbIN KOHKYPC Ha 3aCTPOWIKY y»Ke TpeX yuacTKOB.
CnncoK y4acTHMKOB KOHKYpPCa 6blsl BeCbMa O6LWMNPEH.
B Hero Bownn Takne nusBectHble ¢pupmbl, Kak Gerkan,
Marg und Parter, ctyana dpuka BaH drepaaTa, a TakKe
6prTaHcKkas KomnaHua RMJM. MocnefHas yyacTBoBa-
Nla BO BCEX NPeAbIAyLMX KOHKYPCaX, M Ha 3TOT pa3 OHa
cTana nobepnTenem. MIHBectopa 6onblue BCero npu-
BieKfla KoHuenuusa, pa3paboTaHHad B COTpPyAHUYe-
ctBe ¢ RMJM poccniickum apxuTtektopom Ounnnnom
HukaHapoBbiM. B cooTBeTCTBUM € 3TON KOHUenuuen
npeanonaranocb MOCTPOUTb ABE PAaBHOBbLICOTHblE
6alWHN — «TaHuylowre Kpuctanibl». Ha 3-m yyacTke
LLOMKHO 6bIIO NOABUTHLCA 3[jaHNe BbICOTON B 16 3Ta-
XKen, Kak 1 npeanonaranoch, a Ha 14-m — 40-3TaxHan
6awHa. Mo NpoekTy ABa NPOTMBOMOMNOXHbIX pacaa
KaKAoW 13 HUX Oblny NAOCKUMMK, @ iBa APYTUX BbITHY-
Tbl BUHTOM MO cnupann. Ho Bckope nHBecTop pewmn
npopatb yyactok N 14, n «mnaawas» n3 aByx GaleH
ocCTanacb B OANHOYeCTBeE.

o MHeHuIo ropoAcKNX BRacTen, MUHUMaNUCTUYHAA
KOMMo3Mumsa 6GallHW-KpUCTania HuKakum o6pasom

CTpyKTypHas
mogenb 3aaHua
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[lBopeL 6pakocoyeTaHui

He oTBeyasia uaee 6PaKOCOUYETAHUA U KPEMKON CeEMbM.
MHOXeCTBO anbTepPHATVBHbBIX BapWaHTOB, OAUH UHTe-
pecHee apyroro, 6bifI0 NPeasiokKeHO Ha BHYTPEHHeEM
APXUTEKTYPHOM KOHKypce komnaHunen RMJM. U3 storo
M306UNNA MHBECTOP W ropog BbIOpanu Maek Npoek-
Ta «Cutn Manac» ¢ [jgopuom 6pakocouetaHunin. bawHs
BbIpOC/a A0 47 3Taxew, a 4eA CNMpanbHOCTN Nosyynna
CBOE pa3BuTME: KaXKabl nociedyowmnin KBagpaTHbin B
nnaHe 3TaXk NOBOPaYMBanca Ha 3 rpagyca OTHOCUTENb-
Ho npedbigywero. COTKaHHaA 13 ABYX NPOTVBOMONOXK-
HbIX dacafoB, B KpyToW cnvpany 6alHA HanoMuHana
TaHUyIoLWY0 Napy »eHuxa u HesecTbl. OguH 13 Bapu-
QHTOB Mpegnaran packpacuTtb 3T dacagpl B Tpagmum-
OHHble LBeTa cBafebHbIX HAPAAOoB — BENbIA N YEPHBINA.
YepHbiit dacag 6bi1 HAMHOro Bbiwe 6enoro, a Genbiin
nmen ceoeobpasHoe NPofomKeHMe: TAHYLWMNCA BAOSb
cTunobata «wnend», Kak 6yaTo NprHagnexalinin cea-
febHomy nnatbto. IMeHHO BAOMb 3ToM PpacaiHOM CTeHbI
Ha cTunobate NOA OCTEKNEHHOW U NPUYYLIVBO U30THY-
TOW KpOBNeW 1 npegnonaranocb pasmectuts [sopel,
6pakocoyeTaHmin. OcTanbHas yYacTb GawHW npepHa-
3Havanacb nog oéucol. Mocne psga KOPPEKTUPOBOK
K KOHUy 2005 roga KoHuenuusa, yaoBNeTBOpMBLLAA U
MHBECTOpPA, U ropog, bbina rotosa, a B Hayasne 2006 roga
¢dbopmanbHO cornacoBaHa Ha coBeTe Npu Mape MOoCKBbI.

Bca npoekTHaa YacTb apXMTEKTYPHOroO pasfena 1 KoH-
CTPYKTUB pa3pabatbiBanucb komnaHvenn RMIM, ¢ poc-
CUNCKOW CTOPOHBbI KoTopon fo 2007 roga NpoekTom
pykosoaun @ununn HukaHapoBs. PaspaboTkon upen
[Bopua y nogHOXMA 6aLLHM 3aHMANMCh YNPaBAAIOLWMIA
anpektop RMJM ToHu KeTTn u woTnaHACcKaa XyaoxHNU-
La, pekTop SaMHOYPrckoro Konnemka UCKyccTs KapeH
®opbc. B 2008 rogy npoekT nonyunn cornacoBaHue
MocKOBCKOW rocyAapCTBEHHON KCNepTun3bl.

Kazanocb 6bl, elle HEMHOro — U y 3HaMEHUTOro
lpnboenosckoro 3ArCa nosABUTCA CEPbE3HbI KOHKY-
PEeHT, 1 6ONBLIMHCTBO MONOAOXEHOB OyAyT CTPEMUTL-
CA cKpennAaTb cemelHble y3bl B «MockBa-Cutux». Ho B
nyiaHbl MIHBECTOPOB BHOBb BMELLANCA KPU3UC — Ha 3TOT
pa3 MnpoBon. MKn3Hb Ha yyacTkax 2 1 3 3amepna Ao
2011 ropa. bnarogapsa cmenocTn gesenonepa 1 3akas-
UMKa MpOoeKTa faxe B YC/IOBUAX KPM3MCA YHUKANTbHYIO
naelo He nofBeprav onTUMM3auMn pagu yaellesne-
HMA paboT, 6onee TOro: K NPOEKTY YAaNOCh NpuBeYb
APYr1X MHBECTOPOB, a «fasnpombaHK» BbiAenun Kpe-
AUTHYt0 nnHuio. B 2011 rogy cTpouTenbHble paboTbl Ha
3TOW TEPPUTOPUM BO30OHOBUAUCD. [eHepanbHbIM noa-
pAgunKom ctana komnaHua Renaissance Construction,
a reHepasnbHbIM MPOEKTUPOBLUNMKOM — OpraHu3auumsa
«fopnpoeKT», TBOPYECKUN KOMNEKTUB apXUTEKTOPOB
KoTopoi Bosrnasmn Guannn HukaHapos.

CnoXHoe BpemsA JUKTOBasIo CBOW CNOXHbIE YCIOBUA.
baHK, npepgocTaBMBLIMI KpeanTHYIO NHUIO, TpeboBan
CTPOroii OTYETHOCTU 1 COBMIOAEHUA OIOKETHbIX Napa-
METPOB MPOEKTa, OT rpaduka CTPOUTESNbHbIX PaboT
Henb3sA 6bII0 OTCTYNaTb HU Ha LWar. [nAa Toro uTo6bl
obecneunTb CKOPOCTb CTPOUTENBCTBA, HE HAHeCs Npwu
3ToM yulepba KauyecTBy, MPOEKTVPOBLUMKNA U NOAPAA-
UMKM ObINN BbIHY>KAEHbl NCKaTb MHHOBALMOHHBIE U B
TO e BpemMA NpocTble TexHMYeckne peweHnda. CBomn
KOPPEKTUBbI BHECAN W peannn ropoacKoN XMU3HK, a
B UEM-TO Aa)ke W, KakK 3TO HW CTPaHHO 3BY4WT, POCT
61arocoCcToAHUA rpaxAaH, BblpasvBLUMICA B yBenu-
YeHWUM KonmyecTBa aBTOTPaHCMOPTa Ha Aylly Hacene-
HUA. B CBA3M CO CTabUNIbHO TAXENIoN TPaHCMOPTHOM
cuTyaumen Ha nogbesge K MMAL «Mocksa-Cutn» ot
nien CTpouTenbCTBa 3aech [lBopua 6pakocoueTaHui
OTKaszanucb. [eicTBUTENIbHO: NpobKa 13 cBafeOHbIX
KOPTEXeN XOTA 1 BbIFMAQUT KPacUBO, HO HaUMHATb et
CeMeNHYI0 »KN3Hb BCe-Takn He CTOUT.

OKOHYATEJ/IbHOE NPOEKTHOE PELUEHUE

be3s [lBopua 6pakocouyeTaHuii pasmepbl FOPOACKON
nnowaan yBennuunancb Ha 6onee uyem ABe TbiCcAYM
KBaflpaTHbIX MeTpPOB. brnaroyctpoicTso ee Tepputo-
puun Npeanonarano o3eneHeHne, Co3gaHne pekpeaumn-
OHHbIX 30H, CTPOUTENbCTBO GOHTAHOB U YCTPOWCTBO
BMAOBOW Teppachl. bbina nepecmoTpeHa 1 KoHuUenuma
KPOBJIN 1 apXUTEKTYPHOIO HaBepLuvs GaluHu.

Mocne npoBeaeHus pebpeHanHra 6ygyulas 6awHa
nonyuymnna HaumeHoBaHue «3Bonouma». HoBoe umsa
Kak OyATO BAOXHYNO B MPOEKT HOBYIO »KU3Hb. Bcs
KOHLenuus npoekTa Gblsia NnepecmMoTpeHa, naes TaH-

Hol 50-3TakHOW GalHe BbicoTon 200 MeTpoB, Cru-
paneobpasHas ¢opmMa KOTOPOW NMOABOAUT K MbICIN
o monekyne [HK. [IBe 6enocHexHble feHTbl Mpo-
TMBOMONOXHbIX pacafioB 3aKpyuMBaOTCA U MIABHO
00beANHAIOTCA B OOHAKEHHO MEeTaNNINYeCKOW KOH-
CTPYKUUWN Haf KpOBJen 34aHnA. 3aBepLiaoLian KoM-
no3mumio «KOpoHa» 6GallHM yBeHYaHa ABYMSA acUM-
MeTPpUYHbIMM apKamu nponetom 41 M, BMU3yanbHO
obbeguHALWMMM ABa NPOTUBOMONOXKHbLIX ¢dacaga
CYIMBOJIOM GECKOHEUYHOCTN.

«DBONIOLMA» MOpakaeT COBEPLUIEHCTBOM CBOEeN
bopmbl 1 Kak ByaTo 3aBopakmBaeT. KaknM-To HenocTu-
KUMbIM 151 YeNioBeKa, He CBA3AHHOrO CBOVIM POLOM
OeATeNbHOCTN C apXUTEKTYPOW U CTPOUTENBLCTBOM,
OHa BM3yaslbHO MOBOPAYMBAETCA BOKPYr CBOEN OCU
Ha 150 rpagycoB. JTa NIerkocTb, C KOTOPOW KOHCTPYK-
LUMA CoBepLIaeT CBOW W3ALHBIA NUPYST, — pe3ynbrart
TWaTesIbHOM 6anaHCUMPOBKM Kene3ob6eTOHHOro Kap-
Kaca, YTo NO3BONNO OCYLLECTBUTb CMELLEHNE OFPOM-
HbIX MacC (AecATKM TbicsY TOHH!). YHMKanbHbI dacag
6allHN 13 XONOLHOFHYTOro CTeKsa NogvepKkuBaeT fer-
KOCTb U AUHaMUKY GopMbl, CTpyALLeiica Hanepekop
BCEM CUNaMm rpaBuTauun. IByXcoTMeTpoBas CKynbnTy-
|Pa, COTKaHHaA 13 MaTeEPMANoB, TPAANLMOHHO CYMTato-

SBOJIIOLMIOHHON CNpPann Kak WTOr 3BOMIOLNOHHOrO
nyTwn, OTPaXkaeT CUNY YeNloBeYeCKOro NHTeNNeKTa, Noa-
UMHMBLLErO ce6e 3aKOHbI GU3NKN.

Qacag 6alHN BbIMAAMT Kak efuHas obonoyka u3
CTeKNa, BbIrHYTOro no cnupanu. Ha cerogHAWHNIA AeHb
STOT BUTPaX — CaMblii 6OMbLLOI MO NOLWAAN XONOAHO-
THYTbIN Gpacag B MMPE U1 BIMOJSIHE MOXET NPeTeHA0BaTh Ha
3aHeceHune B KHury pekoppos [MHHecca. HenpepbiBHas
NeHTa THYTOrO OCTEKJIEHUA C MOCTOAHHBIM HaKIIOHOM
B yrnax 6alwHu (MpumepHO 14 rpaflycoB K BepTuKany)
peanusyeT yAMBUTENbHYIO ONTUYECKYIO UITIO3MIO, OTPa-
as oKpy»KatoLme naHopambl MOCKBbI nepeBepHY TbIMI
nop yrnom 90 rpagycoB K roprn30HTY. Takoro B MMpoBom
apxuTtekType euye He 6bio! foHMMble BETPOM Obnaka
N/bIBYT B OTpaawLmx dacagax 6alliHn BBepX UK BHU3
(B 3aBMCMOCTM OT TOTO, OTKYZa CMOTPAT Ha X OTpake-
HWSl), OXKUBMASA U YCUNMBAsA AMHAMUYECK 3doeKT ot
BOCNPUATUA cnnpaneobpasHoi Gopmbl.

«IBOMOUMA» CTana OOMVHAHTOM BCEro KoMmmnjekca
3paHuin «MockBa-Cuti», Bblgenssacb Ha ¢poHe cocen-
HUX He6OCKPebOB AMHAMUYHON U HEOOLIKHOBEHHO
opraHuyHon ¢popmoii. OHa OoTKpbITa AN 0603peHns ¢
TPex CTOPOH, B CBOIO OYepefib, OTKPbIBas apeHjaTopam
NOMELLEHUI N NOCETUTENAM YANBUTENbHbIE MO Kpaco-

bawHs «3Bonoumax».
Bug c BbICOTbI NTUYbErO

, ~ﬁw
Lylowen napbl pacteBopusiacb B Bo3ayxe. B HoBom ‘
WHBECTMLNOHHOM NpPOeKTe aKLEeHT cAenaH Ha oduc-

LNXCA ONNLIETBOPEHNEM XPYMKOCTU N HEMOAAT/IMBO-  Te BMAOBbIE MaHOPambl CTONMLbI. M ' ‘
CTW — CTeKNa 1 »ene3obeToHa, CUMBOJTU3NPYET naeto OKOHYaHue caiepyer. ‘
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CTBUH Ha3Ban npeteHAeHTOB Ha TMTyn «Jlyyliero BbiCOTHOTO 3aaHnA 2015». B KoHLUe nioHa COBETOM MO BbICOTHbIM
3naHuam v ropoackoit cpefe (CTBUH) HasgaHbl ueTbipe nyylmx Hebockpeba pernoHos CesepHow 1 KOxHOM Amepuky,
A3un 1 Okeanww, EBponbl, bmkHero Boctoka 1 Adpriki, nocTpoeHHbix B 2015 roy. Kak 0TMeuatoT 3KCnepTbl, BbIOPaTh
nobeauTeneit 3Toro roga Obvi10 CIOKHO 13-3a HOMBbLIONO KONMYECTBa BECbMA KOHKYPEHTOCMOCOOHbIX MPOEKTOB.

B KOHKypCe NpuHANK yuactve 123 HommrHaHTa, 1 40% 13 Hux cocTasunm npoekTtol 2014 roga.

s \aTepurans npegoctaeneHs CTBUH

eTbIpe pervoHanbHbIX naype-
aTa, OOVH U3 KOTOpbIX oce-
HbIO 3TOrO rofla CTaHeT nobe-
JUTENnemM KOHKypca, 6binu
oTOOpaHbI rpynmnoi HesaBw-
CUMbIX aBTOPMUTETHbIX SKCrepToB. Harpagbl
NPUCYX4anncb Ha OCHOBAaHUWM MHOXeCTBa
Kputepues. Xiopy CTpeMunocb BbiAeNUTb
Hanbonee NOMHbIN U CNIOXKHbIN BUA BbICOTHBIX
KOHCTPYKLWIA, paTyA 3a ynyulleHne B KaXaoM
acneKkTe ux ctpoutenbcTsa. MoguepkrBanacb
0cobasi BaXKHOCTb MOJIOXKMTENbHOTO BO3AEN-
CTBMA 34aHWIN Ha Nofaei, KOTopble UMK NOb-
3yH0TCA, U Ha ropopa, rae OHM MOCTPOEHDI.
OUHaNUCTbl KOHKYpCa Ha flyyllee BbICOT-
Hoe 3[1aHne ObINn NpeACcTaB/ieHbl OT KaXao-
ro 13 YeTblpex COPEBHYIOLLNXCA PEFVIOHOB 1
BblOpaHbl 13 YMCa KaHAWAATOB, NpeacTaB-
NALWMX B 06LLeN CNOXKHOCTY 33 CTpaHbl.
Mo6eputenun pernoHos 2015 roga:
- CeBepHas un lOxHas Amepuka — One World
Trade Center (Hbto-Mopk, CLLIA). ®uHanucTbL:
Baccarat Hotel & Residences (Hblo-Mopk,
CLUA); Torres Virreyes (Mexuko, Mekcurka).
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- A3unAa n OkeaHus - CapitaGreen (CuHranyp).
OunHanucTbl: Phoenix (MenbbypH,
ABcTpanus); Siamese Ratchakru (baHrkok,
Taunanp); SkyTerrace Dawson (CuHranyp);
Sunrise Kempinski Hotel (MekuH, Kutain);
Swanston Square Apartment Tower
(MenbbypH, ABCTpanus).

- EBpona - Bosco Verticale (MunaH, Utanus).
®uHannctol:  Evolution Tower (Mocksa,
Poccusn); The Leadenhall Building (JloHgoH,
BennkobputaHus); Malmo Live (Manbme,
LlBeuuns); Police Headquarters & Charleroi
Danses (Wapnepya, benbrus).

- BbawxHuin Boctok n Adpuka - Burj
Mohammed Bin Rashid Tower (A6y-Jabwu,
OA3).

OwuHanucTbi: Al Hilal Bank Tower (A6y-[labw,
OAD3); B.S.R. Towers (Tenb-ABuB, M3pannb).

AMepuKaHCKNUN  GUHANNCT  KOHKYp-
ca - 3gaHne One World Trade Center -
3TO HOBaA Bblpa3uTenbHad AOMMUHaHTa
Hblo-MopKa, NocTpoeHHas Ha MecTe pas-
pylweHHOro BcemmpHoOro ToproBoro LeH-
Tpa. KoHourypauma 6alwHn noguyepkusaet

CUMBOJINKY PacnofioKEeHHOro nepef HUM
MeMOpManbHOrO KOMMAEeKca, 3HauYMMOCTb
KOTOPOro AnA ropofa U CTpaHbl HEBO3MOX-
HO nepeoueHnTb. Ero ¢opma HanomuHaeT
HECKONbKO KNacCMYeCKUX Hblo-NOPKCKUX
HeboCKpeboB, CMY3T KOTOPLIX YXKe cTan
BU3UTHOMN KapTo4ykon ropoga. insanH 3aa-
HWA BO MHOTOM [iaXke NpeB3oLen Hagexabl
W OXXUAAHWSA XI0pK, @ HEOOXOAMMbIE XapakK-
TEPUCTUKM ObINN HE TONBbKO JOCTUTHYTbI, HO
1 NpeBblLLEHbI.

OTnnunTenbHaas OCOBGEHHOCTb ¢UHANK-
CcTa oT pervoHa Asunm u OkeaHun 6awHu
CapitaGreen, genawouwasa NpoeKkT y3HaBae-
MbIM 1 3anoMUHAKWMUMCA, — obunue pac-
TUTENbHOCTW, KOTOopaa MokpbiBaeT 55%
nepumetpa ¢dacapa. *Kiopu OTMETWUNO, YTO
3TO 3[aHMe AEMOHCTPUPYET HOBbLIN NOAXOA
ONA pa3MelleHna 3eneHblX HacaXxAeHni Ha
dacafax HebOCKpeboB, NoMelLas Ux Mexay
LABYMA C/TIOAMUN OrpaxkJatoLmnX KOHCTPYKLWUIA.
Bnaropapa Takomy peleHuto He TONbKO
jocTturaetcsa 6Gonblwaa cBeTousonAuus,
HO 1 Yy XwuTtenen Hebockpeba noasnsAeTCA

1. One World Trade Center

2. CapitaGreen

3. Bosco Verticale

4. Burj Mohammed Bin Rashid Tower

BO3MOXKHOCTb 3aHMMATbCA CENbCKUM XO3AN-
cTBOM. Hy a 3Konornuyeckre n ncuxonoruye-
CKve MpeumMyLlecTBa Takoro fpoekTa ouve-
BUIHbI.

EBponenckuin GuHanncT — Xunnom Kom-
nnekc Bosco Verticale («BepTukanbHbil
nec»). 3To bGecnpeuefeHTHbI Mpumep
O3eNeHeHnA 3AaHWi Takoro Macwraba
1 TakoW BbICOTbl. HacCbIWEHHbIN 3eN1eHbIMUY
HaCaXAeHUAMM, «KUBON dacag» bGawweH
BK/IlOYaeT pas3nMyHble BUAbl AepeBbeB
n cebiwwe 90 BMAOB APYrMX pacTeHUn,
KOoTopble, 6€3yCNOBHO, OKaXXyT Ha OKpY-
XKaloLlyo cpefy NCKIYNTENbHO NMONOXM-
TenbHoe BnuaHme. «M310MUHKON» NpoeKTa
ABNAETCA TO, YTO O6MNbHaA pacTuTenb-
HOCTb HauMHAeTCA yXe C CaMbIX HUXKHUX
sTaxen dacaga 3paHua. XKiopu HasBano
nccnefoBaHne KU3HeCNnoCoOOHOCTN 3eneHn
Ha TaKMX BbICOTAaX «<HOBATOPCKUM>.

Mobegntenb oOT pervoHa bBavxHUMN
Boctok u Appuka, npoekt Burj Mohammed
Bin Rashid Tower, noguyepknsaeT KynbTyp-
Hblli U reorpapuyeckuin KOHTEKCT Cob6-
CTBEHHOIO MECTOMOJIOKEHNA 3a CYET YHU-
KaNbHbIX 0CcObeHHOCTelN An3anHa u GyHkK-
LMOHaNbHOro HasHaveHua. Xiopu ocobo
OLEHNNO BONHOOOGPA3HO BbIMONHEHHbIN
dacapg 6awHu, cosgaownin sddpekT mupa-
Xa M CMMBONMYECKN CBA3bIBAOWWIA €ero
c nyctbiHen. nowaab nepep BXogom B
3[aHue, HanoMuHawwaa TPagULUOHHbI
6asap, rge MOXHO npuobpectn Bce -

CoBeT N0 BbICOTHbIM 3AaHMAM 1 ropogckon cpepe (CTBUH) - Beaywwyuin meguapecypc B Mupe

INA NPo¢peCccroHaoB, OPUEHTUPOBAHHBIX Ha MPOEKTUPOBaHME, CTPOUTENBCTBO U SKCMTyaTaLuio
BbICOTHbIX 3AaHNI 1 ropoAoB byAyLlero. Hekommepueckas opraHusauyma ocHoBaHa B 1969 rogy

1 6asumpyeTcs B UNIMHONCCKOM TexHonormyeckom nHctmutyTe (Yukaro, CLLUA). Ceoto muccmio CTBUH
BUAUT B 0bnieryeHnmn obmeHa HOBeWLIVMY 3HaHVAMM MO BBICOTHOMY CTPOUTENBCTBY C NMOMOLLbIO
ny6nmnKaLuwi, HayuHbIX CCefoBaHUIA, pabounx rpynm, Be6-pecypcoB, PasiNyHbIX MEPOMPUATUI.

OT COBPEMEHHbIX MNpPeaMeTOB POCKOLWM
[0 NPOAYKTOB PEernoHanbHbIX KyCTapHbIX
NPOMbIC/IOB, MOMOraeT WHTErpupoBaTb
6allHIO B ee OKpYXeHue.

Kiopy nopuyepkHyno, uyTo nobeautenu
N ¢UHANUCTLl 3TOrO rofa 3ameyaTesibHbl
LEMOHCTpaUmen CUNbHOW MPUBEPXKEHHOCTU
JKOMornyeckon yctonumsoctu. B npeacras-
NEHHbIX NpPOeKTaxX HarnAgHO BUAEH NpPoO-
rpecc B MCMNONb30BaHUN 3efleHN Kak cpep-
CTBa MOBbIWEHNA KomdopTa nonb3osaTenemn
3[aHUA U YMEHblUeHNA BPEfHOro ero BO3-
OEeNCTBMA Ha OKpy»Kalowwyio cpedy. MHorve
NPoeKTbl AEMOHCTPMPYIOT BrevyaTnaoLwme
CKYNbNTYpPHble GOPMbI 11 B3aMMOCBA3b C KOH-
TEKCTOM OKpY»Kalollell ropoAcKon cpefpbl.
B HacToAlee Bpemsa Mbl HauMHaeM BULETb

NONOXWTENbHYI0 AVHAMUKY MHTErpaLum 3aa-
HUIN B MX HEMOCpPeAcTBeHHYyo cpedy obuTa-
HWA, YTO YXKe AABHO CTalo HeOo6XOAMMbIM
TpeboBaHMeM KOHKypCa.

AGconioTHbIN nobepuTenb B Kateropun
«Jlydyliee BbICOTHOE 3aaHNe mupa» 2015 roga
6yneT BblOpaH M3 YeTbipex pernoHasibHbIX
dUHaNMCTOB Mocne npeseHTaumMmn Kaxgoro
Hebockpeba BnagenbLamm 1 apxmTeKTopa-
MU BO Bpemsa 14-1 eXXerogHom uepemoHnn
BpYy4YeHuA npemun, yupexgeHHbix CoBeTom
Mo BbICOTHbIM 3[J@aHUAM U FOPOACKON cpefe
obutaHua. OTo meponpuaTie nporgeT 12
HOAGPs B WNnMHONCCKOM TexHonoruve-
CKOM MHCTUTYTe B Yumkaro. MNobegutenn u
dUHanMCTbl KOHKypca 6yayT npeacTaBieHsbl
B exxerogHon HarpagHon kHure CTBUH. B
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NpoAyMaHHble pelleHus —
Oonbiiie BO3MOXHOCTY

Moxanyi, H1 OWMH NPOEKT COBPEMEHHOTO 3f1aHunaA He 0bxoanTca be3 NpUMeHeHNA CBETONPO3PaYHbIX aNtOMUHMEBBIX
KOHCTPYKLUWI. [lepeuncnatb BCe NONOXMUTESNbHBIE KaYeCTBa 3TOrO MaTepyana He XBaTuT BPeMEHMW, la 1 He CTOWT, Befb
ANMOMUHNEBBIE KOHCTPYKLUMM — €1Ba TN HE CaMblit MONYIAPHbIN CTPOUTENbHBIN MaTepuasn B MUPe. M HUKTO Nyylue, yem
VICTVHHbIE TBOPLLbI — APXWUTEKTOPbI M MPOEKTUPOBLLVKM 30aHWI, HE 3HAET, Kakue BO3MOXHOCTU MPUCYLLM TPaMOTHO
Pa3paboTaHHOM apPXMTEKTYPHOM CUCTEME U KaK NPWY NOMOLLM CBETONPO3PaYHbIX KOHCTPYKLMI CO3AaTb HEMOBTOPUMOE
30aHe, obnafatollee APKON MHAVBKAYaNbHOCTLIO. [peacTaBnsem BalemMy BHUMaHWIO QacaaHyto cepuio TI1-50300,

pa3paboTka KOMMaHMK «TaTnpods.

Matepuanbl npegoctasneHbl 3A0 «TATIIPO®»

nctema TATMPO® Ha
CerofiHAWHNN AeHb BKJIO-
yaeT B ceba peuweHus,
no3sosAwLMe ycTaHaBIu-

BaTb KOHCTPYKUWW BbICO-
TON Ao 12 M 6e3 NPOMEeXXYTOYHOro Kpe-
MAEHNA K HecylMM KOHCTPYKUMAM 3[aHus,
npv 3TOM BeC OAHOrO CTEK/IoNaKeTa MoXeT
Aocturatb 800 Kr. Bbi6op KOHKPETHOro npo-
dnna ocylecTBNAeTCA UCXOAA U3 pe3ynbTa-
TOB CTaTUYeCKOro pacyeTa BUTPAXHOW KOH-
CTPYKUUM — Habopa MMHMMANBHO TpebyeMbix
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VNHEPLMOHHDBIX XapakTepucTmk npodunsa. Ecnm
B NMpoeKTe NpeAycMaTprBaeTcA NprMeHeHve
BUTPaxen 60MnblNX pPasMepPoB, MOXHO pas-
paboTaTb nHAMBMAYaNbHOE peLleHre No ycu-
JIEHVIO DJIEMEHTOB MOJ KOHKPETHbLIN 0O6BbEKT
C YYeTOM KJIMMaTUYeCKnX YCIOBUI permoHa
CTPOUTENBCTBA Y OCOBEHHOCTEN NPOEKTa.
Butpaxun cepun TIM-50300 moHTUpyloTCA
Mo CTOEYHO-PUreNbHOMY MPUHLMMY: K Bep-
TUKaNbHbIM 3N1eMeHTaM (CTOMKaMm) KpenAT-
CA TOpU3OHTaNbHble 3feMeHTbl (purenn).
MoHTaX purena ocyLlecTBAAETCA BHaxnecT

Ha CTOWKY, 4TO o6ecrneurBaeT OTBOA Bnaru
B KOHCTPYKLMW. 3ayacTylo Npu CpaBHUBa-
HUW BUTPaXKel pasHbiX NpowsBoAMTEnen
Ha BEPOATHOCTb BO3HUKHOBEHUA NpOTeyeK
HeKoTopble cMcTeMogepKaTenu npuberatot
K OMepupoBaHUio GONbLUINMU 3HAYEHUAMM
rny6riHbl BNarooTBOAHONO KaHana Ha CTon-
Ke. Mexgy Tem rnybuHa Kenoba He umeet
HWKaKOro 3HauUeHUsA B CUAY TOTO, UTO MPUHLMN
B/IArOOTBOAA B BUTPaXKax He NojpasymeBaeT
CKannmBaHve BOAbl B KaHane — Bniara nocie-
[OBaTeNbHO YAANAETCA C pUrens Ha CTOWKY,

CO CTOMKM Ha ynuuy. OnpaBAaHHOCTb Takoro
cnocoba KpeneHna fokKa3aHa SKCnepumeH-
TanbHO — Npu pasHuue aasneHunn B 600 MMa
BUTPaXHasA KOHCTPYKLMA NONHOCTbIO BRaro-
HenpoHuLaema.

B apxutekTypHoi cucteme TATMPOO® ype-
neHo ocoboe BHUMaHUe TenIoTEXHNYECKUM
xapakTepuctukam. Cam no cebe antomMmnHMin
Kak MeTans ABAAETCA XOPOLWNM NPOBOAHU-
KOM Tensia, NO3TOMY pas3feneHue Tennaown
1N XOMOLHOWM 30H B CBETOMPO3PayHbIX KOH-
CTPYKLMAX HA OCHOBE afitoMVMHMA NPOU3BO-
OWTCA C MOMOLLbIO 31eMEHTOB, obnagatoLwmx
MeHbLUeN TeNONPOBOANMOCTbIO. na 3Tnx
uenei NPUMEHAIOTCA HaKNafHble 3NeMeH-
Tbl — TepMOBCTaBKW. B BuTpaxkax Tr1-50300,
B 3aBUCUMOCTM OT TOTO, Kakne UMEHHO Tpebo-
BaHWA NPEAbABNATCA K KOHCTPYKLUW, MOTYT
MCMonb3oBaTbcA TepMoBcTaBky 13 MBX (npu-
BefleHHOe COMPOTMBNEHME Tenaonepegaye
RO = 0,56 m>*°C/BT), KOMOUHMPOBaHHbIE 3J1e-
MeHTbI 13 MBX 1 EPDM (RO = 0,80 m>°C/BT) nn60
TEPMOBCTaBKMN M3 BCMEHEHHOrO MONMITUNEHA

(RO = 1,00 M*°C/BT). B coueTaHun ¢ pas3nnyHbl-
MW BapriaHTaMW CTEKNIOMNaKeToB Takas rpaja-
LMA NO3BOSIAET AOCTUraTb HYXHOrO 3HauYeHNA
ana noboro perroHa Halel CTpaHbl — OT
»apkoro tOra go xonogHom Cnbmpn.

TakXe npumeyvaTesibHON O0COBEHHOCTbIO
cepun TIM-50300 ABnAeTCcA BO3MOXKHOCTb
MHTerpaumy B BUTPaXu BCTPaAMBaAEMbIX
KOHCTPYKLMI: CTBOPOK, [BepeN, BeHTU-
NALMOHHBIX PeLeToK M COMHLe3aLMUTHbIX
namenen. B HomeHKnaTypy apxuteKkTypHoOmn
cnctembl TATIIPO® BXOAAT OKOHHbIE 1 iBEP-
Hble cepuu, NO3BONAIOLME BbINOMAHATb KOH-
CTPYKLUUN C PasnUYHbIMU TUNAMU OTKpPbI-
BaHMA: OT AOCTaTOYHO CTaHZapTHOro And
Poccrn noBOpOTHO-OTKNAHOMO OTKPbIBaHUA
[0 3K30TUYECKOrO «HAKJIOH-CKONbXeHne».
Kakoli uMeHHO MpoayKT 6yfneT nprUMeHATbCA
B TOM W MIHOM CJyyae, OnpefenAaeTca B 3aBu-
CUMOCTM OT KEelaeMoro BapuaHTa OTKpblBa-
HMA 1 Tpebyemoro 3HayeHUA COMpoTUBIE-
HUA Tennonepepaye. Hanpumep, AnA OKoH
C OTKPbIBaHMEM BHYTPb NOMELLEHNA MOTYT

JlepoBbin gBOpel, «bonbwon» B Coun

ncrnonb3oBaTtbCA cnepylowme cepum: TM-45
(He obnapatoT TennoO3aLWmUTHLIMK CBONCTBA-
MM, YCTaHaBNUBAKTCA B HeoTanaMBaemblxX
WAV BO BHYTPEHHUX MOMeLLeHMAX 3haHuns),
TNT-60 (RO = 0,5 m2°C/B7), TMNT-65 (RO =
0,65 m*>’C/Bt), TNT-72 (RO = 0,8 M*°C/BT)
n TNT-95 (RO = 1 m*°C/BT). A Npw BbINONHE-
HUWN OKOH C OTKPbIBaHMEM HapyXy 34aHusA
npumeHatTca cepunm IK-89 («xonopgHoe»
WCNONIHEHNE WAWN «Tenjoe» - C COMNpo-
TMBNeHUeM Tennonepepaye okono RO =
0,65 m>°C/BT) n TNT-117 (RO = 1,0 m*>'C/ BT).
CooTBEeTCTBEHHO, CObNoAaeTca Ta e MeTo-
OVKa Bblbopa TemnnoTexHUYeckux Xapakte-
PUCTUK KOHCTPYKLMK, KakK U NPW NOAHOCTbIO
«rnyxom» (6e3 OTKpbIBaHWiA) WCMONHEHUN
BUTpPaxa.

®dacapgHas cepus TM-50300 3apeKomeH-
poBana ce6a Kak npekpacHasa anbTep-
HaTMBa MMMOPTHbIM aHanoram ¢ KOHKY-
PeHTHOW LleHOoM (MMEeHHO OHa NpPUMeHANacb
Ha ONIMMMMINCKNX O6beKTaX, rae TpeboBaHuA
K NPOAYKLUUN N ee KayecTBY MaKCMManbHO
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BbICOKMeE). [paKTMUecKn HeorpaHMyeHHble
BO3MOXHOCTU WMCMONb30BaHUA MNO3BONAIOT
ncnonb3osatb TM-50300 He TonbKO B NpoO-
eKTax CTPOWTeNbCTBa HOBbIX OODBEKTOB,
HO TakXKe MPUMEHATb ee Ha PEeKOHCTPYK-
LM cTapbix 3aaHun. VI Kak xopowuin npu-
Mep — PEKOHCTPYKUMA odrCHOro 3paHus
«MHTennekT-Tenekom».

OAO «WHTennekt Tenekom» npepcTas-
nAeT cobor KOMMaHWI, HampaBNeHHYO Ha
pa3BuTie MHHOBALMOHHbBIX KOMMYHMKaL-
OHHbIX TEXHOJNIOTUI, MO3TOMY apXUTEKTOPbI
npeanoXxunu obpas 3NEeKTPOHHON neuvaT-
Hol nnatbl. Peanv3oBaHa OHa C MOMOLLbIO
MOHOXPOMHOIO COYeTaHMA TEMHOMO CTeKNa,
NCMOJb3yeMOro B OCTEKJIeHWUM, U CBETNbIX
KacceT n3 AKI HaBeCHOro BeHTUINPYyeMOro
dacaga. MprmeHeHre ob6paTHO OKpalLeH-
HOro CTeKNa YepHOro LBeTa B 30He CTeHbl
3[laHNA N TOHUPOBAHHOIO CEPOro B Macce
CTeKNla B 30He OKOHHbIX MPOEeMOB B CBeT-
noe BpemsA CyTOK JaeT oulylleHune LienocT-
HoCcTh ocTeknieHuA. CrnoxHasa reomeTpus
kacceT n3 AKIl co3gaeT HeOObIUHbIN apXxu-
TEKTYPHbI/ PUCYHOK, Kak Obl BblaBneH-
Hbll HapyXy OTHOCWTENIbHO MNOCKOCTYU
ocTekNieHnAa. Ha ob6bekTe npumeHanacb
dacagHaa cepua TM-50300, npepHasHa-
YeHHasA ANA U3roToB/IeHUA BepTUKasbHbIX
N HaKNOHHbIX CBETOMPO3PaUHbIX KOHCTPYK-
uuni. Takke Ha fJaHHOM 06beKTe UCMOoNb30-
BaINCb CTBOPKM HAPY>KHOrO OTKPbIBaHUA
JK-89 ¢ BepxHenoABeCHbIM OTKPbIBaHU-
em. B cepuio TIM-50300 wuHTerpupytoTca
BCe BCTpaviBaemble KOHCTPYKLUUN CUCTEMDI
TATMPOO.

YHuBepcanbHoCTb cuctembl  TM-50300
3aK/iloyaeTca B TOM, UYTO ee MpuMeHeHune
OpraHMYHO CMOTPUTCSA Ha obbekTax nbo-
ro apxuTekTypHoro ctund. Hanpumep,
MeXAYHapOAHbIA  WHTEPbEPHbIN  LEHTP
«[anepea ApXMTEKTOPOB» B CaMOM LEH-
Tpe EkatepuHbypra. 3paHvie BbINOSIHEHO
B pedKkoM ANA POCCUNCKUX TOProBbIX LieH-
TPOB CTuUne apT-AeKo, C oTgenkon daca-
OB MPAHCKMM Mpamopom 6GrnaropogHoro
MecoyHoro uBeTa U BUTPUHAMU-BUTPaXKaMU.
Moxanyin, 3T0 OoAWMH W3 Jy4yluMX TOProBbIX
LeHTpoB B Poccum Ha cerogHAWHUA AeHb,
MU NO MNpaBy MOXET CYUTaTbCA apXUTEKTYyp-
HOM AOCTOMpPUMEeYaTeNIbHOCTbIO UHAYCTPU-
anbHoro EkatepuHb6ypra. Ha obbekTe Takxke
npumeHsnacb ¢acagHaa cepus TIM-50300.
Mcnonb3oBaHbl CTPYKTYpHble BUTPaxu ¢
rmbkon npoduna B BepTUKaNbHOW MIOCKO-
CTV 1 NPYMEHEHNEM MOJSIINPOBAHHOIO CTe-
Knonaketa. B otnvume ot TpaAMUMOHHOrO
dacaga B CTPYKTYPHOM UCNOSTHEHWN OTCYT-
CTBYIOT a/IlOMUHMNEBbIE NPVXNMbI U KPbILLKN
C NnuueBol CTOpOHbl dacapa, bnaropapa

yeMy CO3[JaeTcA WIMIO3UA CNIOWHOMO OcCTe-
KneHnus. OTNMYMTENbHON OCOBEHHOCTbIO
TAaKOro pelleHus ABNAETCA NpUMEHeHue
cneumnanbHbIX CTEK/IOMNakeToB, NMO3BONALO-
LMX OCYLIEeCTBAATL UX CKPbITOE KpernseHne
C MOMOLLBIO CMeuUnanbHOro NPUXnMa.

B 2013 rogy B ctonuue TatapcTaHa nos-
BWIOCb HOBOE YKpalleHWe ropopa, CBep-
Katlollee MefHbIM 651eCKOM U 3epKanbHbIMU
OKHamu. [lBopel, bpakocoyeTaHmin u LieHTp
cembun «KasaH» pacnonoXmnncb Ha nony-
ocTpoBe HanpoTtusB KaszaHckoro Kpemns.
30aHne nocTpoeHo B GOpmMe OrpomMHom
Yawu, WAN KasaHa, BO3BbILAKOLWErocA Ha
6e10KaMeHHOM MOCTaMeHTe C BbICOKMMMU
cTpenbyaTbiMy OKHamu. Yawa onoscaHa
HECKONIbKMMW NIMHWSAMU Y30pOB, CMBOJNY-
HbIX ANA TaTap. HWXKHUI pap opHameHTa -
3TO 3WNaHTbl, MUUYECKNE 3MEeUN 1 APAKOHBI,
KOTOpble M3JaBHa CTanu CUMBOJSIOM U rep-
6om KasaHu. Hag Humu pacnonoxunucb
KpblnaTtble 6apcbl  — MOKpoBUTENM Nomo-
poavA 1 3aWmUTHUKN peTen. BepxHuin nosc
OpHaMeHTa, ABNAIOLMIACA NaparneTom CMOTPO-
BOW MNOLWWAAKY, YKpaLleH KpyribIMU OKHaMu
1 [ieKopaTBHbIMU pyykamu. [1na octekneHus
obbeKTa NCNoNb30Banach yxe 13BecTHasa Bam
¢dacagHan cepua TIM-50300, okHa 1 ABepun Ha
06beKTE BbIMONHeHbI 13 npoduna TMT-65.

KomnaHua «Tatnpod» paboTaeT Ha pblHKe
CBETOMPO3pPayHbIX KOHCTPYKUUA 25 neT.
fBnAsacb pa3paboTuMKom 1 cucTemomepia-
Tenem apxuTekTypHoi cuctembl TATIPOO®,
B HacTosillee BpeMA KOMMaHUA He TOoSb-
KO NAep pblHKa antoMUHMEBON 3SKCTPY3uu,
HO W MPU3HaHHbIA 3KCMNepT CTPOUTENbHOMN

MNATU

ZZIl |

EkaTepuHOGypr. MexayHaponHblii MHTEPbePHbIN
ueHTp «fanepea ApXxnMTeKTopoB»

oTpacnu. Jlyulue BCero apxXuTeKTypHyio cucre-
My TATMPO® xapakTepusyeT TOT $aKT, UTO
OHa MpPUMEHANacb B CTPOUTENbCTBE TaKMX
3HaKOBbIX AnA Poccin 06bEKTOB, Kak Crop-
TMBHble coopyxeHua Onumnuagbl B Coum
2014 (Jleposbin aBopel, «bonbwon», VIP-
TepMmuHan asponopta B Couu, NbPKHbIN
Komnnekc «Jlaypa», caHHO-606cnenHan
Tpacca «CaHKu») 06beKTbl Ana BcemupHoi
YHuBepcuagbl, npoxogmswelnt B KasaHu
B 2013 r. (cTagmoH «KaszaHb-ApeHa», 6ac-
ceiH «BbypeBecTHUK», MexayHapoaHbIN
MHPOPMALMOHHDBIV LEeHTP U T.4.), KpynHen-
Wwure 6usHec-ueHTpbl B po3HoM (MpO3HbIN-
Cutn), Mockse (MBL, «fonpeH lent», MBL|,
«Mapk Mobeabl», MBLL «Pallay Rb»), CaHKT-
MeTtepbypre (BLl «ATnaHTMK-CUTW»).

Wmesa onbIT paboTbl C apXUTEKTYPHbI-
MU 6I0OPO U CTYANAMU MNPOEKTUPOBaHMA,

«[anepesa ApxuTeKTOpPOB». [NaBHbIN BXOA.

KomnaHua «Tatnpo¢» npurnawaer
K COTPYAHNYECTBY Ha 3Tane pa3pa6boTku
npoekKra. Bawu naen nAaryT B OCHOBY, a Hall
OMbIT, 3HaHWA U KBanuduKauua nomoryT
CONTMMU3MPOBaTb OlofXKeT npoekTa, cae-
naTb ero WMHTepecHbIM Afa co3epuaHua un
KOMOPTHbIM AN1A paboTbl Y NPOXMBaHWA. M
Wpen pasHble - pewieHne ogqHo:

cTpouMmTenbHasas cucTema

KoHTaKTbl gna ceasu:
Poccus, TatapctaH
r. HabepexHble YenHbl,
yn. MpodunbHas, 53
Ten.: 47 (8552) 77-82-05
E-mail.: pgg@tatprof.ru
Ewe 6onbLuie uHGOpMaLun Ha canTte
WWW.TATPROF.RU
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OYHJAMERTDI [JTYbOKOI

JANOXERIE

JKCMEPUMEHTANbHO-
TROPETHYRCKHE OCHOBb!

B naHHoM cTaTbe yneneHo BHYMaH1e BaKHbIM GakTopam, BIVAIOWVMM Ha MPOEKTYPOBaHME OCHOBAHMI BHICOTHbIX 3[aHMiA,
MO3BONAWIMX Y4ECTb OCOBEHHOCTV PabOThl FPYHTOB MOJ CTOMb BLICOKVMIA Harpy3Kamii B YCIOBKAX B3aMOAENCTBYA

C GyHAameHTaMu. YueT 3Tux GakTopoB MO3BOANT Hanbornee A0CTOBEPHO OMMCaTh MCXOAHOE HAMPSEHHOEe COCTOAHME
rPYHTOB OCHOBaHWA, €ro TpaHCGOPMaLMio B MPOLIECCe CTPOUTENBCTBA, @ 3@ CUET 3TOro NOMYYNTb afIeKBATHbIE 3HAUEHMS

NPOrHO3MPYeMbIX BEMYMH NepeMeLLieHUI 1 HAaNPAXKEHUIA B OCHOBAHUM.

Texkct: 3SABEH TEP-MAPTUPOCSAH, A.T.H., MTPO®ECCOP, APMEH TEP-MAPTUPOCSH, K.T.H., AOLIEHT, BATAJIUA CUAOPOB, K.T.H., AOLIEHT,
®rsoY BMo «MOCKOBCKUI rOCYAAPCTBEHHbIA CTPOUTE/IbHbIA YHUBEPCUTET», HOL, «<FEOTEXHUKA» MI'CY.

20

HacTosulee Bpems MPOEKTUPOBLUN-
KN 1 CTPOUTENN HYacTo CTasIKMBaloTCA
C npobnemMamu peanusauyun Npoek-
TOB BbICOTHbIX U YHUKaNbHbIX 34aHNIA
B CBA3U C TEM, YTO B NpeAnonaraemMom
OCHOBaHMU 3aeraloT OTHOCUTENIbHO Aedbopmupyemble
rPYHTbI, B TO BPEMS KakK Harpy3ku Ha 3TO OCHOBa-
HMe nopgyac KosoccanbHble — gocturaioT 1000 Klla.
Mpy 3TOM BbICOTHOE 3[aHMe BOBfiEKaeT B paboTy
OrPOMHbBIi 06beM FPYHTOBOW Macchl Kak Henocpea-
CTBEHHO Nof, GpyHAAMEHTOM, TaK 1 3a OrpakaeHnem
KOT/IOBaHA CTposilleroca 3aaHus. Bce ato npusogut
K HEOOXOAUMOCTU PacCMOTPEHVA CIIOXKHOW 3afaun
B3aVIMOAENCTBNA 3NIEMEHTOB CUCTEMbI KOCHOBaHME —
dyHOaMeHT - 3faHue» (ganee — CUCTEMBI) C yue-
TOM HeNIMHeNHol paboTbl FPYHTOB OCHOBAHMWA MOfA
6onbwMMK  Harpyskamu. OfHaKo cyulecTBylowue
HOPMAaTUBHbIE AOKYMEHTbI MO pa3fesiaM OCHOBaHWI
1 GyHOAMEHTOB He YUMTLIBAIOT LieNblil psf 0COOEHHO-
CTel 3TOro B3avMOJeNCTBISA, YTO NPUBOAMT K pasny-
HbIM HeraTMBHbIM GaKTOpaM: YOOPOXKaHUIO MPOeKTa
N CTPOUTENbCTBA, YBENUYEHNIO BPEMEHU peasnvsa-
LM NpoeKTa 1 flaxke K 0TKasy OT CTPOMTENbCTBa Mo
psAay NpuvunH. B faHHON CTaTbe yfeNneHOo BHUMaHue
BaXHbIM aKTopaMm, BAUAIOWMM Ha MPOEKTMpPOBa-
HUE OCHOBaHWI BbICOTHbIX 3[aHWUA, MO3BONAOLMX
yuyecTb 0COGEHHOCTU PaboTbl FPYHTOB MOA CTOJIb
BbICOKMMU Harpy3Kkamu B YCJIOBUAX B3aMOAENCTBUS
¢ pyHpaameHTamm. YueT 3Tux ¢akTopoB NO3BONIUT Han-
60ree 4OCTOBEPHO ONUCaTb UCXOQHOE HaMpPs>KeHHOEe
COCTOSIHME FPYHTOB OCHOBaHWsA, ero TpaHchopmaLuio
B MpoLecce CTPOMTENbCTBA, a 3a CYET ITOTO NONYUNTb
afleKBaTHble 3HauyeHUs MPOrHO3MPYeMbIX BeNNUYUH

nepemeLeHNin N HaNPSXEHNN B OCHOBaHWUMN.

BblchM Man/nons

1. ABEKBATHbIE MPOEKTUPYEMOMY
KOMMNJIEKCY UCMbITAHNA TPYHTOB
lprvMeHeHne apeKkBaTHbIX Mofenei rpyHTa OCHO-
BaHWA ANA pacyeToB HanpaAXeHHo-gedopmupo-
BaHHoro coctoaHua (HAC) npu ero HarpyxeHum
M pa3rpyske nosBosisieT Hambonee TOYHO oue-
HUTb W3MEHeHWe HanpaXeHui 1 paepopmauunin
B MpoLecce CTPOUTENbCTBa BbICOTHOIO 34aHUA Ha
BCeX CTafuAX: OTKOMKM KOTIOBaHa W pPasrpysku
OCHOBAaHWs, MOBTOPHOIO HarpyXeHus o Npupoa-
HOrO COCTOSIHMA U [OrPy3KM CBEPX MPUPOAHbIX
HanpsaxXeHun. N3 umcna coBpemeHHbIX Mopenen
rPYHTOB, NPUMEHAEMbIX B MUPE, MOXHO BblAeNUTb
MoOfefNib FpyHTa C YBeNNUYMBaOLWENCA KeCTKOCTbIo
(Hardening soil). OHa pocTaTO4YHO YHUBEpPCanb-
Ha M MOXeT C AOCTAaTOYHOMN CTeMneHbi0 TOYHOCTM
onuncbiBaTb MoBefAeHMe Kak FPyHTa C XOPOLMMU
MexaHNYeCcKUMK CBOWCTBaMM, Tak W cnaboro.
OTNNUNTENbHOW OCOBGEHHOCTbID MOAenu ABNAeT-
CA ee HeNMHENHOCTb Ha BCEM Juana3oHe Harpy-
XeHuAa, nameHeHne moaynsa gedbopmauum rpyHTa
E (MIMa) npn Harpy>eHnn n pasrpyske.

B cnyuasx, roe MoryT nmeTb MecTo Manble gedop-
Mauum (MHOrosipycHble MOHTaXKHble KOT/I0BaHbl npwu
Nnof3eMHOM CTPOWUTENbCTBE, MPOXOAKa TOHHenemn
M T.N.), MOXeT OblTb MPMMEHeHa Mofenb C yBenu-
UMBaIOLLENCA XKeCTKOCTbIO Mpy Manbix gedpopmauu-
ax (Hardening soil small strain), kotopaa yumTbiBaeT
HaMHOTr0 6OSIbLLYIO XKEeCTKOCTb OCHOBaHUA B Ananaso-
He mManbIx gebopmauumii.

OpfHako AnA MCNofib30BaHWA Ha3BaHHbIX U ApY-
rMX COBPEMEHHbIX Mopefell FPyHTOBOro OCHOBa-
HUA HeobxoaMMO onpefenAaTb pPAL cneumanbHbIX
napameTpoB. Hanpumep, ana mogenu Hardening

soil napameTpoB 8: Pref — ONOPHOE BCECTOPOHHEE
[aBfieHue; E:Z; — OMopHbIN Moaynb Aedbopmaunm,
NMONYYEHHbIN N3 KOMMPECCUOHHBIX UCMBbITAaHUNA Npun
JaBIeHUN PABHOM Pief; Esrgf - ceKkywum moaynb
gedopmauny nNpu NoNoBrvHe NpefenbHOro 3Hauve-
HUS [eBMaTOpa; M — CTENeHHOW MokasaTesb 3aBu-
CMMOCTW XeCTKOCTM OT YpoBHA HanpsxxeHun; OCR -
KO3QOULMEHT nepeynnoTHeHNs; C — yaenbHoe cue-
neHne; () — yron BHyTPEHHEro TpeHus; i/ - yron
AvnataHcumm.

[ns onpegeneHns Takoro Habopa napameTpoB OT
3aKasumka TpebyeTcAa AOMONHUTENIbHOE BIIOXKEHUue
CpefCcTB MO CPaBHEHUIO CO CTaHAAPTHbIM Habopom
ncnbiTaHun. OgHako npu MNofyyeHWW 3TUX napa-
MEeTPOB U WCMNONb30BaHUM COBPEMEHHON MoZenu
rpyHTOB GyAeT BO3MOXHbIM UCMONb30BaTb 3TW Mapa-
MeTpbl AN KOHEYHO-3NIEMEHTHOIO MOAENNPOBAHMNA
noBefeHna rpyHTOB Moj Harpy3Kol 1 TOYHOro Npo-
rHo3MpoBaHuA usmeHeHua ero HOC. 31o ke npwu-
BefeT K yAeleBNeHNI0 NPoeKTa B LUeIOM Unu Jaxe
[OKa)eT ero cocToATeNbHOCTb (B TO BpemMa Kak npwu
pacueTe Co «CTapbiMu» MapamMeTpamy OCHOBaHUe
1 dyHOAaMEHT MOryT He NMPOXOAUTb NO NpefefbHbIM
COCTOAHMAM WK3-3a HeyyeTa ocobeHHocTell pabo-
Tbl rpyHTa). MNpuyem gnAa nonyyeHma COBPEMEHHbIX
napameTpoB JOCTaTOYHO CTaHZapTHOro nabopaTop-
HOro o6opynoBaHus.

2. DAKTOP UCXogHoro

HAMNPAXXEHHOIO COCTOAHUA

Mpun npoekTnpoBaHUN 3arny6neHHbIX 3gaHNN GyH-
JAMEeHT ONMpPatoT HA NJIOTHbIE U MPOYHbIE TPYHTHI,

D=50u

1>20m

20w b 100 M
Ocnosaiine
F=100m Ccnonanue EirEy
A A A A A ~ A ~ ~ A A A AT A AT AA

DR30-50m

20m<b=100m

E

Puc. 1. MprHUMNranbHasa cxema B3anMoaencTamns
BbICOTHOIO 3jaHNA C OCHOBaHNeM

S

Puc. 2. Tnnep6onunueckas KpuBas NoBeAeHUsA MOAENM
rPYHTa C yBEIMUMBAIOLLENCA XKECTKOCTbIO
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Puc. 4. Mpunbop
KOMMPECCMOHHOTIO CXKaTus
(BBEpPXY) U KOMNPECCUOHHAA
KpvBas (BHM3Y)

pacnonoxeHHble Ha rnybuHe 15-20 M OT noBepx-
HOCTU penbeda. OTW FPYHTbl B HacTosllee Bpems
NCNbITLIBAIOT OrPOMHble ObGXUMatlolme Hanpsxe-
HMA OT TONLWMW FPYHTa, nexawero Hag HUM. OgHako
HepeaKun cnyyan, Korga okasbiBaeTcs, YTO NOMUMO
3TOro fAaHHbIA FPYHT B npouecce cBoero dbopmu-
poBaHUA Haxogwnca nop eue 6onbwrm 06XMMa-
oWnmM pasneHnem (Hanpumep, Ha MOBEPXHOCTU

92 BblchM Man/mnmonb

3HAaUUTENIbHOM YaCTU KOHTUHEHTa AoNroe BpemsA
HaxoAWnca NefjHUK), KOTOpoe NOTOM 6bifo CHATO.
Ho cTpyKTypa rpyHTa TakoBa, YTO faneko He Bce
HanpsKeHua penakcupytoT. Ta yacTb, KOTopas ocTa-
eTCA, HaKanMBaeTCA N ee MOXHO YCNOBHO Ha3BaTb
«MamMATbio» FPyHTa. ITO Mo GONblUER YacTu ropu-
30HTaNbHble HanpAXeHnA B Maccuse. B HacToAwwee
BpeMA 3TO eCTb UCXO[HOE HanpAKeHHOe COCToAHNe
rpyHta. Mpu ero yuyeTe rpyHT Ha3biBaeTcAa nepe-
YNNOTHEHHbIM, @ YBEJIYEHME ero »KeCTKoCTW JOoCTU-
raeTca 3a cyet yyeta KoadpduumneHTa nepeynnoTHe-
HMA OCR. YyeT 3T0ro pakTopa MOXeT KapAuHanbHO
YMEHbIINTb MPOrHO3HYl ocaaKy ¢yHAaMeHTOB.
Cam napameTp nepeynnoTHEHWNA MOXHO MONYyUYUTb,
UCMonb3ya CTaHAapTHble NPUOGOpPbl KOMMPECCHOH-
HOro CcXKaTtms.

Kak MOXXHO BMAETb Ha pUCyHKe 5, ocHoBaHuWe bygeT
BeCTU cebA Mo-pasHOMYy B 3aBMCMMOCTM OT yuyeTa
WNCXOLHOTO HaMpPAXEeHHOro COCTOAHUA. ITOT Xe
3bPEeKT MOXHO NMPOAEMOHCTPUPOBATb Ha Npumepe
NPOrHO3MPOBaHMA 0CafloK ANA BbICOTHOro 50-3TaX-
HOro Komnnekca (cm. puc. 6).

Kak BMAHO nO npeAcTaB/IeHHbIM pe3ynbTaTam,
B C/lyyae HeyuyeTa nepeynioTHeHus, gedopmauuu
KOMMJIeKCa MOXHO CYMTaTb MPEBbIWAWUMNA JOMY-
CTVIMble, Yero He HabnloAaeTca Npu ero yyeTe.

3. KOPPEKLIMA MOAYNEN

LE®OPMALINM OCHOBAHUI

BbICOTHbIX 30AHUIA

CraHpapT pa3pabotaH 3apeukum [0.K. n BBegeH
B CIM 23.13330.2011 «OcHOBaHUA rMapoOTEXHUYE-
CKUX COOpYyXeHu». OgHUM M3 BO3MOXHbIX NyTen
COBEPLUIEHCTBOBAHUA KONMYECTBEHHOIO MPOrHO3M-
poBaHuA ocafok ¢pyHAAMEHTOB rNyboKoro 3anoxe-
HUS ABNAETCA KoppeKkuus moaynen paedpopmaummn
rpyHToB ocHoBaHuA O3, obycnoBneHHas BAWAHM-
emM macwTabHoro ¢akTopa, KOTOpbI NPOsBAAETCA
npu pacyete ocagok O3 B rpyHTOBOM Monynpo-
CTPaAHCTBE, B KOTOPOM Moaynb aepopmaumm c ray-
6MHOIN pacTeT Mo NMHENHOMY 3aKoHy F = E1 .z",
rae 0<n<2 - nokasaTtenb HeOLHOPOAHOCTH, E1 -
mMoaynb npu z=1. 3aBUCUMOCTb Moaynsa aedopma-
uum no rnybuHe obycnosneHa mameHenvem HAC,
B TOM UMCiie BEPTUKalbHbIX HaNnpsAXKeHW, pacnpe-
JeneHune Kotopbix onuncaHo K. KnenHom.

Kak nokasan lO.K. 3apeuxun, no mogenn KnenHa K.,
ocaakn AByX ¢yHAAMEHTOB (LITamnoB) pa3HoOW Mno-
LWaAmM NPy NPoYnX PaBHbIX yCnoBuAX (Harpyska, rny-
611Ha) OTHOCATCA 3aBUCUMOCTbIO BUAA:

1-n

Sl /S2 = (Al /Az)T M

4 ni2
OTciopa cnepyer, uTo m = A 2)

Torpa Eqb =m-E , TAe M — NonpPaBOYHbIA KO3¢-
durymeHT.

Takum obpa3om, ecnum ¢yHAaMeHTHas nauTa
BbICOTHOIO 3JaHuA MMeeT 6onblyo nnowaab, To
cnefyeT oXKMAaTb, YTO XKEeCTKOCTb FPYHTOB OCHOBa-

HUA OKa)XeTCA HaMHOrOo Bbllle, YeM onpefesieHHasn
B pe3y/bTaTe UCMbITaHUIA WTaMMNOM Manoi naowaan
(600 cm? n 5000 cm?). MonpaBoyHbI KO3PULM-
€HT HaxoAWTCS MO OTHOLWEHMWIO NNoWaaen CaMoro
byHOamMeHTa 1 WTamna, MCNob3yemoro B NoNeBbIX
NCMbITaHUSAX.

4. AAEKBATHAA NOCTAHOBKA 3AAAYN

O B3AMMOAENCTBUN OYHAAMEHTA
rMYBOKOIo 3AJIOKEHUA BbICOTHOIO
3AAHNA N OCHOBAHMA

Mpy 6onblumMx Harpyskax Ha OCHOBaHWe, KoTopble
MMeIOT MeCTO B Cjlyyae BO3BeAeHUA BbICOTHbIX 3[a-
HWIA, 4acTo MPUMEHAITCA CBaliHble, KOMOWHMPO-
BaHHble MAUTHO-CBaliHble pyHAaMeHTbl, bappeTHble
dyHAameHTbl. Mpuyem camy snemeHTbl PpyHAAMEH-
TOB — CcBau unu 6appeTbl — MMetoT JOCTaTOYHO 6onb-
Wyl AANHY W pasmepbl B nnaHe. Tak, cBan MoryT
gocturatb Ao 40 M B ANUHY W UMETb AnameTp Ao
2 M. bappetbl analTcA $yHAAMEHTHbIM 3deMeH-
TOM, HaxofAAWMMCA Kak Obl B MPOMeXyTKe Mexay
KNacCMyeCcKom KPYrinon cBaem 1 «CTeHOW B FPyHTe».
Pasmepbl npuMeHAeMmbIX NPAMOYrosibHbIX bappeT -
0,8x2,8 M, 1,5x3 M u T.n. Takme anemeHTbl dyHAa-
MEHTOB CMOCOOHbI HECTUN KOJloCCalibHble BepTUKallb-
Hble 1N TFOPU3OHTasbHble Harpysku BeNYMHON [0
HECKOJSbKUX TbICAY TOHH.

OpHa ©3 rnaBHbIX 3ajay NpU MPOEKTUPOBaHUN
dyHAamMeHTOB rnybOKOro 3aioxeHna - OLEeHUTb
HanpAXKeHVA N NepemeLeHnA cBaii unn bapperT, yuu-
TbiBaA, YTO OHM paboTaloT Kak No 6OKOBOI NoBepx-
HOCTU, TaK U NO HUXKHEMY KOHLY. [InA 3Toro ctaBuTCA
NPOCTPaHCTBEHHAA 3ajaya, COCTaBNAITCA ypaBHe-
HUA CUN, BO3HUKAOWNX B 3NEMeHTe 1 OKpyXalo-
Wem pabouem rpyHTe, U pellalnTca Heobxoanmble
CMCTeMbl ypaBHEHU. Takmne 3aauv yCrewHo peLleHbl
KOMaHZoW Nof pyKoBOACTBOM Npodeccopa, AT.H. Tep-
MapTtupocaHa 3aBeHa [puropbeBmya B pasfnyHbIX
noctaHoBKax [2 - 4].

Monyuyaemble pelleHNA MMelOT YAOOHbIA BUA ANA
npyMeHeHNa B peanibHbIX pacyeTax. Hanpumep, ana
HaxXoX[eHnA BCeX HeN3BEeCTHbIX MapaMeTpoB B COOT-
BETCTBUM C pacyeTHON CXeMON Ha puc. 7

O_O=Tn'wz
o,
a a-l
o (5 )
/ 3a-Em (3)
TP F 4o ]
——— (24Dt 2t + (2 +])
a Em 3'a'Em / 1 6 1 1
a w, 1
7, =0, [
l wl Eﬂs
2 2 _
S =000+ (O L (BT )
E, a 3-a 7

rae T,- KacaTenbHOe HarpsXeHue Ha GOKOBOW
MOBEPXHOCTN CBaN Ha yPOBHE ee OCHOBaHWA, T, -
KacaTeslbHOe HanpaeHue Ha 6OKOBOI NOBEPXHOCTM
CBa/ Ha ypOBHe ee OrofoBKa, 0, — HaNpPAXeHWsA
B CBae Ha yPOBHE ee OCHOBaHNA, 0, — HaMpAXeHNs
B CBae Ha YPOBHe ee OronoBKka, J.,,,, - OCafKa cBay,
E,, - mogynb pedopmaumn csau, [ - anuHa csaw,
w - Ok, wZ:Giln(b/a), k, <1 - koapduumenr,
YUNTHIBAIOWNIA FNY6UHY MPUNOXKEHUA HarpysKu Ha

200,00
250,00
200,00

H
150,00

Ll
100,00
50,00

0,00

i yerom HOC

— yueTom HOC u
QCR

2,00 1,33 1,00

bfh
Puc. 5. KprBble 3aBUCMMOCTN OCAfIKN 3AaHUA

OT COOTHOLLEHUA WMPVHBI NOZOLBbI PyHAAMEHTA K ry6uHe
3an0XeHus ¢ yuetom dakTopa nepeynioTHeHus 1 6e3 Hero

o

Puc. 6. PesynbraThl NPOrHo3mpoBaHmna 0cafioK BbICOTHOTO KoMmnekca 6e3 yueta
dakTopa nepeynnoTHeHnA (ocagka S=23,5 cM, BEpXHWIA PUCYHOK) U C y4eTOM

nepeynnoTHeHWA (0cafka S=14 cM, HUXKHUIA PUCYHOK)
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Ges

Gip

FPYHTOM

Puc. 7. PacueTHas cxema B3aMMopencTema
LNIVHHOW rPYHTOLIEMEHTHO CBaw C OKpY»KaloLym

B yHAameHTe)

Puc. 8. Cxema pacnonoxeHus cgai 1 6appet B pyHAaMEHTE MHOTOGYHKLIMOHANIbHOO
KOMIM/IEKCA C YKa3aHneM UCMbITbIBaeMbIX CBau 1 6appeTbl (Mprumep nprMeHeHns
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wTamn, G?p — MoAy”nb cABUWra rpyHTa, @ - Koadduum-
eHT GopMbl NA KPYrnoro wramna.

Mo npencTaBNeHHOMY BbllWe PELEHUI0 MOXeT
6bITb HaleHa ocafika CBaw, KacaTesibHble Hanpse-
HUA Ha GOKOBOW MOBEPXHOCTM, BO3HMKalOLWKMeE Npu
nepemeLleHUN CBaw, HOPMasibHble HANPXXeHUA Ha
Kaxaol uHTepecytowlen rnybrHe no cTBONy CBaw.

BappeTbl B Poccun ABNSIOTCA OTHOCUTENBHO HOBbIM
BMAOM ¢YHOAAMEHTOB, OfHAKO B MOC/efHWe rogpl

—o— Su (UC) t/m’!
5 10

Puc. 9. YMeHbLueHre 0CEBOW Harpy3Km € ry6u1HON No UcnbiTaHAM GappeTbl
AnviHon 57.5 m B baHrkoke (no N. Thasnanipan)

BUTT LOAD (TON)

0 1000 2000 3000 0 1000 2000 3000 4000 5000
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LUMPOKO pacnpocTpaHatoLmeca no obbekTam BbICOT-
HOro CTpOWTeNbCTBa. OTOT BUA PyHAAMEHTOB MMeeT
pAL NpenmyllecTB Haj CBaAMMW, @ UMEHHO: OHU
HecyT 60Nbluyl0 Harpysky OT BbICOTHOIO 3AaHuA,
YTO MO3BONAET MCMOJIb30BATb X B MEHbLUEM KOMM-
yecTBe B cocTaBe ¢yHAameHTa; 6appeTbl MmeloT
npAmoyronbHylo ¢bopmy, No3BonAwLLYy pacrnona-
ratb MX B HanpasJieHNN HaMboONbLWNX Npefnonara-
eMbIX N3rmbaloLWnx MOMEHTOB UN NOJ NPOTAXKEH-
Hble 3f1IEMEHTbl KapKaca — CTEeHbl WM NPOCTEHKN.
Takxe 6appeTbl OTHOCUTENbHO MPOCTbl B U3rOTOB-
NeHUN, Tak Kak yCcTpanBalTCA C MOMOLLbIO TOFO e
060pyfoBaHuMA, UTO U «CTEHA B FTPYHTE» — MAOCKUIA
rpeidep ANA HOPManbHbIX TPYHTOB UAN rugpodpe-
3a (AnA 60NbWON TONWM CKaNbHbIX FPYHTOB).

OcobeHHOCTbIO pacyeTa bappeTbl ABAAETCA TO, YTO
ee GOKOBble CTOPOHbI MMEIT PasnNyHylo Niowaab,
cnefoBaTenbHO, NO pa3HbIM CTOPOHAM OT 3N1eMeHTa
B paboTy BoBneKaeTcA pa3fnyHoOe KOMYeCTBO FPYyH-
Ta, uto BnuAeT Ha HAC maccuBa rpyHTa B npouecce
HarpyxeHusa ¢pyHaameHTa.

MeToauka pacueta GappeT npefcTtaBnseT cobon
pelieHre AOCTaTOUYHO CIOXHbIX 3afady U NnogpobHo
onncaHa B [2].

B HacTosAwee BpeMA NpoOeKTUpoBaHWe Kak CBali-
HbIX, TaK 1 GappeTHbiX GyHAAMEHTOB HauMHaeTcA
C onpepeneHns Hecyllen cnocobHOCTY ANA 3ajaH-
HbIX WHXeHepHO-reonornyecknx ycnosun. Ana
3TOro metofom nogb6opa (Mnu ncxons u3 rny6uHbI
3a10KeHNA HaJeXHOro HeCyLLEero cioA AnA onopbl)
Ha3HayvaloT ASINHY 1 onpeaensAlT pacieTHoe CoNnpo-
TUBMIEHUE TPYHTA MOA HWXKHUM KOHUOM GappeTbl
1 CyMMapHoOe pacyeTHOe CONpoTHBIIEHME NO BOKO-
BOW moBepxHocTW. [lanee cknagblBaloT 3TU 3Hauye-
HUA U MOMYYalT HeCyLlylo CNoCOo6HOCTb GappeThl.

Ho paHHas cxema ABnsAetcA 6onee BepoATHOWN AnA
cnyyasa ¢ bappetamu Hebonblon AnvHbl (06bIYHO
Jo 20 M), Korga Ha KOHLeBYIO OMopy Npuxoamtca
[OCTaTOYHaA Harpyska ANnA MOJIHOW peanvsaunm
NPOYHOCTM TPYHTA noA nopowsoii. Toraa G6appeTta
nony4yaeT 3HauMTesNIbHOE BepTUKaNbHOE nepemelle-
HVe U peann3yeTcsa CABUIOBasA HecyLlas CnocobHOCTb
no 60KoBOVi MOBEPXHOCTW. B cnyyae pnvHHol 6appe-
Thbl, KaK y>ke FOBOPUJIOCh BblLLIE, HA YPOBEHb KOHLIEBOW
onopbl NPUXOAUTCA Manasa YacTb HarpysKku, npuno-
>KEHHOW K BEpXHel YacTu.

Taknm 06pa3om, NPMHUMasA HeCyLLyto CMOoCOBHOCTb
OJVHHBIX 6appeT B TOM 4Yucyie U MO pacyeTHOMY
CONPOTUBNEHNIO TPYHTa MOJ KOHLEBON OMOpOW,
NPOEKTNPOBLYMKM 06ecrneynBaloT 4YacTo OrPOMHbINA
3anac, Tak Kak NPOYHOCTb FPYHTOB MOA MOAOLIBOW
MCNonb3yeTcA HeNoNHOCTblo. Bo3HmKaeT Bonpoc
nogbopa pauvoHanbHoW (@ B mpeane onTumMalnb-
HOW) rny6uHbI MorpyxeHua GappeTbl B 3afaHHbIX
VH>XEHEPHO-TeoNIorMyecknx YCnoBusax, Npu KoTo-
PO MaKCMManbHO BO3MOXHO peanunsyeTcs Hecyulas
CNOCOBHOCTb FPYHTOB Kak Ha KOHTakTe ¢ 6OKOBOW
NOBEPXHOCTbIO, TaK 1 Nof NsaTon 6apperT.

5. KOHEYHO-3JIEMEHTHOE

MOZAEJINPOBAHUE OYHOAMEHTOB
rMYBOKOIo 3AJIOKEHUA

BaxHbIM 3Tanom npoeKkTMpoBaHus ¢GyHAAMEHTOB
BbICOTHbIX 3aHUI ABAAETCA UX KOHEYHO-/IeMeHT-
HOe MOoAeNnpoBaHMe B Cneumnann3npoBaHHbIX NPo-
rpaMMHbIX KOMMeKcax, Mo3BONAKLWNX peannso-
BaTb COBPEMEHHble MOAENN FPYHTOB, NpeACcTaBfieH-
Hble BblLe. DTV e pacyeTbl MOTyT 6bITb MPOBEPEHbI
aHanuTnyecknmm metogamu. Ha pucyHke 10 npeg-
CTaBfieHbl rpaduKky «Harpyska-ocafka» Ans npo-
Lecca HarpyxeHus opuHouyHol GappeTbl 1M COOT-
BeTCTBYIOLWME Pa3HOI CTaauLN HarpyeHusa nsobpa-
XeHuA npefenbHbIX 30H N0 6OKOBOW NOBEPXHOCTMY,
roe rpyHT 6onee He MOXeT HeCTU Harpysky.

Kak BuaHO 13 prcyHKa, Ha 6OKOBOI NOBEPXHOCTU
6appeTbl 3apOXKAAOTCA 30HbI NPEeAEeNbHOro PaBHO-
Becua 1, yBeNUUMBAACb, Npu GOnblIMX Harpyskax
3aHUMaAIOT y>Ke BClo 6OKOBYIO NoBepxXHOCTb. BmecTe
C TeM pacTeT 30Ha NpedenbHOro paBHOBECUA NOA
nofowsol 6appeTbl, YTO Ha OMnpeaeneHHoOM 3dTane
BbI30BET MOJIHYIO MOTEp Hecylwlel cnocobHocTn
OCHOBaHWA, B3anMoAeicTByoLWwero ¢ GpyHAaMeHTOM.

6. OCHOBHbIE BbIBOAbI

1. BbICOTHblE U YHMKalbHblE 3[aHNA U COOpYXe-
HUA NepefalT OrpoOMHOE JaBfieHNEe HAa OCHOBaHWA
yepes NANTHble GyHAAMEHTbI AN GYHLAMEHTbI Y-
60Koro 3anoxeHus. NosTomy Heo6xoANMO YUUTbI-
BaTb psAf 0COGEHHOCTEN BO B3aUMoAencTemm QyH-
JAMEHTOB 1 OCHOBaHUiA, KOTOPbIE MOTYT CEPbE3HO
BNUATbH Ha MPOEKTHbIE PELIEHNA U Ha CYLLeCcTBOBa-
HUe o6beKTa B LieNIoM.

2. Ins KOpPPEeKTHOro onpefeneHna HanpsXeH-
HO-0edOPMMPOBAHHOTO COCTOAHWA OCHOBaHUA
BbICOTHOMO 3[aHNA Ha Ka)KAoOM 3Tane ero n3meHe-

Cchss 8 Sagp T

gl s g

[Moayqennan ocaaka, MM
Harpyika, klla | Anaanmiuyeckn | Yncaenno Pacxosmenne, %,
(PLAXIS 3D)
3000 9.17 9.24 0.7
4500 17,4 16,65 4.1
GO0 51,74 41,8 1.8
T000 933 81,2 129

Puc. 10. CpaBHeHMe rpadnKoB «ocafika-Harpyska» OANHOYHON 6appeTsl,
B3aMMOJENCTBYIOLLEN C MAaCCUBOM IPYHTa, 061aAaloLmm yrnpyroniacTuyeckumm
CBOWCTBAMMU, NOMYUYEHHbIX aHANIUTUYECKUM W YNCTIEHHBIM METOAAMM

HUA (OTKOMKa KOT/IOBaHa, MOBTOPHOE HarpyxeHue,
AOTpYyXeHne A0 NPOEKTHOrO YPOBHA) HEOH6XOAUMO
YUNTbIBaTb MCXOAHOE NPUPOLHOE COCTOAHME FPYH-
TOB, HaXxoAAWMXCA Ha TNyOuHe, TaK Kak TPyHTb
MOTYT HaXOANTbCA B COCTOAHWW NEPEYNIOTHEHNA.
3. Mpwv npoBefeHNN pacyeToB OCHOBaHUI 1 GyHAa-
MEHTOB Heob6XoANMO MOMb30BaTbCA afeKBaTHbIMU
MOAENAMN TPYHTa, KOTOPbIE YUYUTLIBAIOT M3MEHe-
HMe XeCTKOCTU B 3aBUCMMOCTU OT HampsAKEHHOTO
COCTOAHMA TpyHTa. Bboibop mMopeny moxeT cyuye-
CTBEHHO NOBAUATbL Ha nporHo3 HAC.

4. Npu NpoeKTUPOBaHWNN CBalHbIX U GappeTHbIX
dyHAaMeHTOB criefyeT yunTbiBaTb 3G PeKTbl yMmeHb-
LEHUA OCEBOrO YCUNIMA MO BbICOTE CTBOJIA SIEMEH-
Ta, a TakXe BnuAHME GOPMbl HeCyLlero 3nemMeHTa
dyHpameHTa. W
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IHOW N0OXON

K d3p0LHHaMUYECKUM XaPaKTEPUCTUKAM
BbICOTHbIX 3[1dHHH

B naHHoOW CTaTbe paccMaTpUBaeTCA NPUMEHEHWEe METO0B MOAVDVKALIMM a3POANHAMMNYECKIX XapaKTEPUCTUK NPK
nomouw Tekyyeit cpemsl (FAM). BmecTto Toro 4tobbl 414 NoBbILEHUA a3POAVHAMUYECKIX CBOVMCTB NONAraTbCA TOMAbKO
Ha M3MeHeHe TBep/blX MaTepUanos, COCTABNALIMX KOHCTPYKLMIO BBICOTHOTO 3aHuA, A00ABNAETCA aKTVBHbIV
KOHTPO/Ib MOTOKa 3a CYET NMPUMEHEHNA TeKyYelr CPebl B MATPULLE KOHCTPYKTVBHbBIX CUCTEM 3[aHKA, YTO MO3BONAET
MaHMUMYNMPOBATh MOrPAHUYHBIMK CIIOAMI 34aHUA ¥ MOMyYaTh Xenaemble SKCMyaTalMOHHbIE XapaKTePUCTUKI KaK And
BHYTPEHHeW, Tak ¥ ANA BHEeWHEN YacTu KOHCTPYKUMK. Kak loKa3aTenbCcTBO 3pGeKTMBHOCTY NprMeHeHua noaxoaa FAM
ANA V3MEHEHVA a3POANHAMUKI CTROUTENBHOW KOHCTPYKLMM NPEACTaBeHbl Ceayiolmne pesynbraThl SKCNepuMeHTa.

Tekct: A43BUA MEHUKOBWY, AXKEMCOH BOJUIEH, MAVKN AMUTEI, KPUC NETY®OPA, SABAPA AE MAPO, ENXXUT PAO, AHHA JAICOH.

BBEOEHUE

HecmoTps Ha To uTO cpefa, OKpy»Kallias Hac, no
60orbLUEeli YaCTV COCTOUT K3 TEKYYE cpepbl, Mbl Orpa-
HUUYUIIN Cceba NPoBeAeHNEM UCCIefOoBaHNiA B3aMMO-
LENCTBUA 34aHVIA 1 OKPYXaOLWKX UX Cpef rMaBHbIM
06pa3oM Ha OCHOBE MPOCTPAHCTBEHHOrO MOAEenu-
poBaHus. B pesynbrate fM3aiiH KOHCTPYKLWMW BbICOT-
HOrO 3[aHUA OCHOBBIBAETCA KaK Ha Moaxofe Moau-
duKaumnin aspoAnHaMUYECKNX CBOWCTB TBEPAbIX Ten
(SAM), uTo no3BonAeT Nony4MTb HeobXoaMMble a3po-
AVHaMUYeCcKne XapakTepucTUKK, Tak 1 Ha MeToAMKax

N3MeHEeHVA reoMeTpun 3aaHna (moandrKalymm aspo-
ANHaMMYeCKUX CBOWMCTB 3a CYET reoMeTpun 3aaHuA
(GAM) nnu ee KOHCTPYKLIMOHHbIX CBOWCTB, Hanpumep,
MKeCTKOCTW, NPV NOMOLLY NPUMEHEHNA MaTepmnanos n
[OOMNONHUTENbHbIX AeMndupyiowmx cnctem. Hecmotpa
Ha TO UTO yKa3aHHble Bbllle METOANKN NPeAoCTaBAAIT
Hebonbluylo Na3enky Ans AOCTMXKEHUA HaMeUYeHHbIX
Lienei, OHY He MO3BONAIOT aAanTUPOBATbCA K U3MEHA-
IOLLMMCA YCNIOBUAM OKpY»KaloLLe cpefibl; Kpome Toro,
OHV OTOMPAtOT MONE3HYIO MOWAAb 3TaxKa U YBeINUU-
BaloT 06LMe 3aTpaTbl HAa SHEPFrOHOCUTESN.

A3BUA MEHUKOBWM - acnvpanT B CASE, Ha AaHHbI MOMEHT 3aHMMaeTCA pa3paboTkamm CUCTEM YNpaB/eHNs
NOTOKamu, BCTParBaeMbiX B COOPY>KeHUA, COBMECTHO ¢ LieHTpom notokos, ¢pusukm n kontpons (CeFPaC) n
oTAeNeHNEM XIITULLHO-TPaXXAAHCKOTO CTPOUTENbCTBA 1 NprpopoobycTporicTea (CEE) B RPI.

DXENCOH BOJJIEH - nomowHuk ampektopa B CASE. [-H BonneH sBnseTca nccnefosaTtenem, OCHOBHOE BHUMaHMe
KOTOPOro COCPeAOoTOUEHO Ha TEXHOJIOMMAX MPUMEHEHNA HOBbIX MaTepranos, B YaCTHOCTY, Ha MHTerpaumm
SHepreTUyeckn nepGopmMaTrBHbIX BUJOB CTPOUTENBHON KePaMUKU, MOAEIMPOBaHUN ANHAMUKN N OKPYKaIOLLUX
YCIIOBWI, @ Tak»Ke Ha N3roTOBNIEHNN LMPPOBON NMPOAYKLMN.

MAMKN AMUTEI - npodeccop, 3aBeaytownii MMeHHOV kaheapoil Npy OTAeNEHNI aBUa- U PaKeTOCTPOEHNSA B
MonutexHnyeckom NHCTUTYTe PaHcennepa, aupekTtop CeFPaC.

KPUC NETYDOPA - npodeccop, pykoBoautens otaenerus CEE B MonutexHuueckom MHCTUTYTe PaHcennepa.
WccnepoBatenbckre paboTbl fokTopa JleTudopaa 6onbluel YacTblo ONMCbIBAOT GU3NYECKOe MOAENMPOBaHMe
yparaHHbIX BETPOB 1 1X BO3[eNCTBUE Ha 3aCTPOEHHYIO OKpY»KaloLLyto cpegy.

>

-
-
-
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-
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SABAPA AE MAPO - fokTopaHT npu MonutexHnyeckom MHCTUTYTe PaHcennepa, n3yyalowwmin akTUBHbI KOHTPO/b
NMOTOKOB BO3AyXa MPW NMOMOLLY SKCNePUMEHTalTbHbIX METOL0B.
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EAOMKUT PAO - HayuHblil aHannTuK NpoekTa RAP, B 06513aHHOCTM KOTOPOTO BXOAMT NPeoCTaBieHe TeXHYeCKo
NoAAePKKN PerynmpyoLwmm opraHam no pasfnyHbiM BONpPOoCaM, CBA3aHHbIM C SHEPTeTUKON 1 OKpYy»KatoLen cpeaom.

AHHA BANCOH - npodeccop, aupektop-ocHosatenb CASE.

)
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Pa3peneHHbIi NOTOK

KomneHcaunoHHbIN 3Tax foe®
. By
..-"""\—-H‘ .
—— i+ KOHTpOnMpyembiii
S pasfeneHHbI NOTOK
=2 Y P .-"‘:
£ 4 Ny -‘I
SAM FAM
Puc. 1.

CxemaTuyeckas narpaMma oTpaxaeT CpaBHeHVe Noaxoaa
SAM, KOTOpbIN ANA COKpaLLeHVA BETPOBbIX Harpy3ok
du3nYeckn n3meHsAeT 6a3oByI0 NIAHMPOBKY 3AaHNA, TPebyA
TEM CaMbIM CO3[aHVA JONONHUTENbHDBIX 3TaXKen, 1 Noaxoaa
FAM, ynpasnsioLlero BO3AyLLUHbIMW MOTOKaMK, COXpaHAA Npu
3TOM 6a30BbIl NJaH B LeNsaX SKOHOMUYECKON onTMMM3aLmn
1 NofAepKaHnsa ONTMMaNbHOIO OTHOLIEHWA NONe3HoMN
nnowazau (FAR). © CASE

Puc. 2.

CxemaTunyeckoe npefcTaB/ieHne rmnoTes, BblABUHYTbIX

B XOfje NCCcnefoBaHni: BO3eNCcTByA Ha 6oKoBOM

BeTep, CNeKTPbl YCUWIA, NPpUNaraeMbiX K 3faHuio nyTem
MaHUMNYNMPOBaHWA MNOTPAHNYHBIM CJTIOEM, HEOOXOANMbIN
ypoBeHb AemMndrpoBaHmna 6yaeT AOCTUTHYT Npu
MOMOLLM CPeACTB TeKyUel cpefpl, CHKanA TpeboBaHMA K
MeXaHnyeckoMy AeMndUPOBaHUNIO KOHCTPYKLMMN 3[aHNA
1 nonyyas HeobXoANMbIi YPOBEHb KCMyaTaLMOHHO
npuropgHocTn. © CASE

METOA4 SAM ANnA CHUXEHUA BOCNPUUMYN-
BOCTU K BOKOBOMY BETPY

Pa3paboTku 1 nosbiLieHNe 06bEMOB MCMOb30Ba-
HUA NErkoBeCHbIX M BbICOKOMPOYHbIX MaTepuanos
npu CTPOUTENbCTBE BbICOTHbIX 3JaHUI, NpefoCTaB-
nAawWmnx 6onblle BO3MOXHOCTEN U CHUMXKAKLWMNX
ob6bem gemnoumpoBaHuA, NOBLICUIN YYBCTBUTENb-
HOCTb BbICOTHbIX 3[aHWA K BO34ENCTBUIO AUHA-
MUYECKOW BETPOBOW Harpysku, YTO OrpaHuMymBaeT
npenmMmyLiecTBa OT MPUMEHEHUs HOBbIX MaTepua-
noB. OCHOBHOW PWCK, CBA3aHHbLIA C 3TWUM, COCTO-
UT B BO3HWKHOBEHMWN pPE30OHAHCHbLIX KonebaHui,
NOABNAIWMNXCA W3-3a BUXPEBbLIX JOPOXKeK ¢OH
KapmaHa, Bbi3BaHHbIX pa3feneHnem noTtoka, 6nms-

YnpaeneHue nomokom Ha ocHo8e npumMeHeHUsA
mekKy4el cpedbl UCNOJIb3yemcs 0211 MaHUNynAyuu
€ XxapakmepucmuKamu No2paHuU4Ho20 c/1051
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KX UM PaBHbIX COOCTBEHHON YacToTe KonebaHuin
KOHCTpYKUUKN. BozgencTerne gnHammnyeckomnm BeTpo-
BOV HarpysKu Bo3pacTaeT NPonopLMOHaNbHO cune
BeTpa, UTo 06ycnaBnMBaeT UCMONb30BaHMe 3HaUYU-
TeNlbHO 6onee JOPOrMx MaTepuanoB Ans CTpou-
TeNbCTBA BbICOTHbIX 3[laHWNIN, YTOObI MNOBbLICUTb COO-
CTBEHHYI0 4YacToTy KonebaHuii n/unu obecneuntb
nemnduposaHue.

B uyacTHOCTM, MpenpacnonoXeHHOCTb K BO3fei-
CcTBMIO GOKOBOro BeTpa YacTo ABMAETCA OCHOBHbIM
KpuUTeprem ANA pacyeta MPOYHOCTHBIX XapaKTepwu-
CTVIK Y NIPUIOAHOCTM K SKCMyaTaumm (Ana npoxmsa-
HMA YyenoBeka). HecmoTpAa Ha npenmyLecTBa Nogxo-
noB SAM n GAM, oHV o4YeHb YacTo He OKyMaloT 3aTpar
M3-3a NOTepPU MOMIE3HbIX MNOWAAEN, KOTOPble MOMN
6bl 6bITb CAaHbl B apeHAay, a TakXe MpoBOUMPYIOT
6onbluMe 3aTpaTbl Ha CTPOUTENbCTBO W3-3a MOBbI-
LIeHHbIX TPe60BaHU K KOHCTPYKLMAM B OTHOLLEHUN
MX Beca W xecTtkoctu. bonee Toro, AaHHble MeToAbl
nNpuBoAAT K 6onbloMy NnoTpebneHno HeBo306HOBNA-
€MbIX PecypCoB CTPOUTENIbHbIM CEKTOPOM.

Kak Buamm, TpaguLMNOHHbIE pelleHnA MO3BONAIT
[OCTNYb HEOOXOAUMBIX a3POANHAMNYECKNX XapaKTe-
PUCTUK, HO 3@ CYET XKUJIOW, @ 3HAYUT JOPOrocToALLEeN
naowaan, Kotopas, B CBOK oyepefb, MOXeT noTpe-
60BaTb CTPOUTENIbCTBO JOMNOSIHUTENIbHBIX KOMMEHCa-
LIMOHHBIX 3Ta)el, YTo YBEeNIMYNT BETPOBYIO Harpy3Ky
1 MOBbICUT 3aTpaTbl HAa CTPOUTENBLCTBO.

HOBATOPCKUW noaxon

B 1o Bpema kKak nogxog SAM pna pocTuxeHuA
TpebyeMbix as3pOAUHAMUYECKNX XapaKTEPUCTUK
nonaraeTcA Ha caMoO 3[aHue, ero reomeTputo u
CBOWCTBO maTtepwuana, npegnaraemoli nogxon FAM
(MopgndumKaumna a3poaMHaAMNYECKUX XapaKTepUCTUK
33 cyeT MPUMEHEHUA TeKyuyeln cpefbl) OTIMYaeT-
CA B KOpHe. BmecTto TOro utobbl ana ynydweHus
$OpPMbI KOHCTPYKLUMM B OTHOLIEHUWN a3pOoANHaMuye-
CKMX CBOWCTB KOPPEKTMPOBaTb TBEPAbIN MaTepuman,
yrnpaBfieHne MOTOKOM, OCHOBaHHOE Ha MCMob30-
BaHWM TeKyuel cpefbl, MO3BONAET MaHUMNYNMPOBaTb
XapaKTeprcTMKamu NorpaHnyHbIX cnoes (cMm. puc. 1),
T.e. B3aUMOJENCTBMEM 3[aHWA U NOTOKOM, 6naro-
[apA yeMy NOTOK BO3AyXa «BUAUT» WHY0 dopmy.
Moaxon FAM npepcTtaBnseTr cob6oil cTpaTeruio
aKTUBHOro ynpasneHuna notokom (AFC), T.e. cTpaTe-
rvto, Tpebylolyto NoaBoAa NUTAHKA U U3MEHAIOLLYIO
MOTOK, TOMIbKO KOrAaa 3To Heobxopgmmo. OcHOBHasA
uenb cTpaTerum — COKpaTUTb pasfjeneHne noToka
ONA CHUXEHMA BO3AeNCTBMA 3aBUXPEHUIA U BETPO-
BOW Harpysku, a TakKXe YMEHbLWMWTb Myfbcauuio
JaBneHus no obonouke 3aaHusa (cm. puc. 2). Mogxog
FAM ocHoBaH Ha npuHUMUnax, pa3paboTaHHbIX Ans
KOHTpONA norpaHuyHbix cnoes (BLC), n po ceroga-
HAWHEro MOMEHTa OH MPUMEHANCA B OCHOBHOM
B aBMALMOHHON MpPOMbIWeHHOCTU. HecmoTpa Ha
NPeBOCXOAHble MoKa3zaTeNn NPUMEHEHMA AaHHOIO
noaxoda Npu NPOEKTUPOBaHWMK Mpoduns Kpbina:
o6Tekaemble pOpPMbl B MOCTOSHHOM NMOTOKE C HU3-
KON TypOYNeHTHOCTbIO U CPedHUMU Harpyskamu,

nprvMeHeHVe JaHHOro MeToAa U K Tenam He o6Te-
Kaemoln ¢opmbl (3paHMAM) B ycnoBuAxX MNoTokKa
BO3/yXa BbICOKOW TypOyNeHTHOCTM U BO3feNncTBuA
N3MEHAIOLWMXCA Harpy3oK elle Heo6xoaumo YeTKo
NPOAEMOHCTPUPOBATb.

HayuHoe onncaHne KOHTPONA NorpaHNYHbIX CloeB
(BLC), paspaboTtaHoe Jllogsurom MNpanatnem B 1904 r.,
KOTOPbI 1 BBEN TEOPUIO NOTPaHNYHOrO CNoA, NoKa-
3blBaeT NoAcHeHne GpU3NYECKON CTOPOHBI MpoLecca
pa3feneHmns NoToKa N HECKONbKO SKCNePMMEHTOB MO
KOHTPOJI0 NorpaHnyHbix cnoes (fag-Inb-Xak, 2000 r.).

1. MocTosAHHOe HarHeTaHve: MoanduKaLma aspoan-
HaMMYeCKNX XapakTepucTuK 3a CHeT co3haHunA NoCTo-
AHHOrO NOTOKa.

KoHTponb norpaHnyHbIX CI0EB, KaK CPeACcTBO Npej-
OTBpalleHnNA pasfeneHnsa MoToka, obblYHO accoum-
MpyeTca C paBHOMepHOW nopayen (HarHeTaHWem)
TeKyuel cpefibl C BbICOKUM UMMYNbCOM UMK C yaane-
HMem (oTcacbiBaHMeM) TeKyuel cpefbl, ABUXKYLLEACA
C OTpuLaTeNIbHbIM YCKOPEHMEM pPALOM C NMOBEPXHO-
CTbiO, C MOrPAHNYHOTO €104, YTOObl HanpaBUTb CBO-
60HbIN NOTOK TeKyYeln cpefbl K MOBEPXHOCTH.

2. MNepropgmnyeckoe HarHeTaHwe: moanduKaLmm
a3poAMHaMUYECKUX XapaKTepuCTuK 3a cYeT nepuo-
Anyeckoro Bo36yxpaeHUA. BTopbiM Mo BO3HUKHOBE-
HUIO N 6onee SKOHOMUYHBIM B OTHOLLEHMMN SHEPro-
3aTpaT ABAAETCA MeToh MEPMOAMNYECKOro BO3OYX-
[EeHUNsA, KOTOPbIN YacTo Ha3biBaeTCA KonebaTeNbHbIM
pobaeneHmem wmmnynbca. B npoTmBoBec metopy
NOCTOAHHOIO HarHeTaHWA, KOTOPbIN 3akiiovyaeTcA
B AobaBfeHUn 1 yMeHbLEeHUN KMMy/bca MOTOKa,
nepviogmyeckoe Bo36yxfeHne obnapaet npevmy-
LeCcTBOM B TOM MJlaHe, YTO OCHOBbIBAETCA Ha Kone-
6aHMAX, BO3HUKAIOLWMX eCTECTBEHHbIM O6pa3om B
CaMOM MOTOKe 1 B KOHCTPYKLMAX, CBA3AHHbIX C HUM.
(Harn6 n pp., 2004 r., MPUHONATT 1 BbIrHaHCKNMIA,
2000r.)

Kpome TOro, mpu 3HauMTeNbHO BbICOKMX Koneba-
HUAX BO3OYXAEHMSA MOXHO [OCTMYb BUPTYasibHO-
ro npodunupoBaHmsa 06bEKTa, Ha KOTOPOM MOTOK
3¢ PeKTNBHO B3anMoAeNCcTByeT C Apyron ¢Gopmon
(cm. puc. 3). HecmoTpa Ha TO 4YTO MeTof nepwuo-
ONYECKOTO HarHeTaHWsA ABNAeTCA 6Gonee CNOXHbIM,
YeM MeTOf MOCTOAHHOrO HarHeTaHusA, OH obnapaet
TPeMA OCHOBHBIMU MpPerMyLIecTBaMu: NOTPEOHOCTM
B 3NEKTPOMUTaHWM Ha MOPAAOK HUXKe, MPUBOAHbIE
MEXaHN3Mbl MOXXHO OTAENNTb OT OCHOBHOW CUCTEMbI
obecneyeHnn ABUKEHWA, U 3TN MeXaHV3Mbl ABNIAIOTCA
aBTOHOMHbIMU, HEGONBbLWNMY 1 Nerkumn (TpUHONATT 1
BobirHanckmii, 2000 r.)

Ha paHHOM 3Tane 3KeKTopbl ANA CO3[aHNA UCKYC-
CTBEHHbIX CTPYW (KOTopble He A06aBNAT U He ybaB-
NAT Maccy Mona MoToKa, T.e. ABMAIOTCA HyNeBbIM
YNCTbIM MPUTOKOM MacCbl) MPUMEHAIOTCA B KayecTBe
NPVIBOAHBIX MEXaHU3MOB MEPUOAUYECKOTrO BO30YX-
pgeHuna. MNMofobHble MpuBOAHbIE MeXaHW3Mbl GYHK-
LMOHMPYIOT 3a CYeT NeprOAMYECKOro [ABUXKEHMWA
avadparmbl, KoTopas (06blYHO) NMprBOAUTCA B Aei-
CTBUME 3a CUET Mbe3o3aneKTpuyeckoro aucka (Meuep
n Amuten, 2002 r.)

Puc. 3.

Busyanusauyma notoka apiMa: (a) 6a3oBasn NMHMS,

(b) npuBogHot y=60°, (c) y =180° 1 (d) y=180° n 6=120 °
(34T 13 cTaTby Me3epa n AMutesn, 2002 r.). © CASE

Puc. 4.

MpeacTaBneHvie Ko3¢pduLMeHTa ycpeAHEHHOTO faBneHns
6e3 HarHeTaHus (cepbli LIBET) U C HarHeTaHUeM (OpaHXeBbli
ugeT), Ueo =12 m/c. © CASE

30Hbl, npegHasHayeHHble ana 30Hbl, npegHasHayeHHble Ana
YCUNEHUA CKopoCTy BeTpa YCWUNEHUA CKOPOCTU BeTpa 3a cueT
3a CcyeT reomeTpun MaHVUNYNALWN C TeKyyeln cpeaon

Puc. 5.

CxemaTnyeckoe NpeacTaBieHre reoMeTpUYeCcKmnx
MoandbuKkauun uunuHgpa (cnesa) n mogndukauuin Ha
OCHOBe TeKyuel cpefpbl (cnpasa). © CASE

B 6onbwurHcTBe cniyyaeB fobasneHve nmnynbca 3a
cyYeT HarHeTaHMA paccunTbiBaeTca no popmyne Kosd-
duunmeHTa o6aysa, Ch:

Yj
Cp=—" m,
Uoo
rae Uj — ckopocTb cTpyu, a Ueo — ckOpoCTb cBOGOA-

HOro NOTOKa; U Ko3pdurumeHTa nmnynbca, Cy:
pj Uj 2bh
Cy=—/—""—"
M= p. U, DH
rae Pj 1 pee — MAOTHOCTU CTPYM 1 CKOPOCTb CBO6OA-
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Puc. 6. Teno, cnpoekTupoBaHHOE C NPUMEHeHeM Noaxoaa
FAM ¢ ropn3oHTanbHbIMU CTPYHBIMU COMJIamMui 1 MOPTOM
ana pasnexusa (cnesa) u GAM Tena (cnpasa). © CASE

HOro NOTOKa COOTBETCTBEHHO. D, H, b, 1 h — wunpnHa
M BbICOTA MOZENV U WKWPKHA U BbICOTA OTBEPCTUSA
3XKeKTopa COOTBETCTBEHHO.

MpumeHeHne metoga FAM K BbICOTHbIM

3p4aHUAM

HecmoTpA Ha TO UTO KOHTPOJb MOTOKA NPOAEMOH-
CcTpupoBan cBot 3¢deKTUBHOCTb NP YNpaBneHnn
paspeneHnem notoka ([puMHONATT M BbIrHAHCKWIA,
2000 r.), NpOMbIWNEHHOE MPUMEHEHNE [AHHOro
MeTofa BCe elle OrpaHNYeHO paMKamy aBMakoCMu-
YyecKol oTpacnu, B KOTOpOW OH 1 6bin paspaboTaH
(Hagxu6 n pp., 2004 r., Katredpecta n LWennak,
2011 r.). MoHUMaA NPUYNHBI BO3HUKHOBEHUA 3TOrO
MeTofa, MOXHO MpPeAnofioXUTb NpeumyllecTsa
npumeHeHna FAM pgna cTtpouTenbcTBa 3[aHUN.
Bo-nepBblx, gononHuTenbHble Tpybonposoabl 1
BeC [ononHuTenbHoro obopynoBaHuA AnsA NocTo-
AHHOrO HarHeTaHNs — He TakasA bonblan Nnpobnema
npu CTPOUTENbCTBE 3AaHWIN, Kak Npu CTpouTesb-
CTBe camoneToB. Bo-BTOpbIX, NPUBOAHbIE MeXaHU3-
Mbl, BCTPOEHHble B 3aaHue, 6ynyT nopBepratbca
MeHblUeMY BO3AENCTBUIO SKCTPEMasbHbIX YCNOBUIA
OKpy»KaloLleln cpefibl, YemM NPUBOAHbIE MEXaHU3MbI,
yCTaHOBJIEHHble Ha caMmoneTax. B-TpeTbux, npume-
HeHne nopgxopga FAM pnAa ctpouTenbcTBa 3g4aHuin
npeanaraet yBenuyeHne naowajen gna skcnnya-
TauuMu n nosbiweHne KombopTa nodein B 3aHNN n
He ABNAETCA KPUTUYHBIM OTHOCUTENIbHO OCHOBHbIX
TpeboBaHMA K 3KCNIyaTaLUOHHbIM XapaKTepucTu-
KaM. B-ueTBepTbix, npumeHeHne FAM K BbICOTHbIM
34aHMAM MOXeT MPUBECTU K CO3AaHUI0 JOMOSHU-
TeNbHbIX NNOWaAeN 1 NONOXUTENBbHO CKaXkeTcA Ha
SKOHOMMKe MPOEKTOB CTPOUTENbCTBA BbICOTHbIX
30aHUN. I HakoHel, B-nATbiXx, meToa FAM no3Bso-
NUT NOKanbHO aaanTMpoBaTh 3flaHWe, NOABepPKeH-
HOe OJHOBPEMEHHOMY BO3AENCTBUIO Pa3NnNUHbIX
Harpysok, K U3MeHeHM1I0 BeTPOBOW Harpyskmn BLoMb
BHelHel yacTu. [laHHoe npeumyLlecTBO He Takoe
CylecTBeHHOe AA CaMOJIeTOB, Tak Kak OHU neTatoT
B YCJIOBUAX OJHOPOAHOro notoka. HecmoTpsa Ha To
4yTO NpuMmeHeHne metoga FAM npu ctpontenbcTBe
3A4aHuin obnapgaeT npenmyLiecTBamm, 4Tobbl JOKa-
3aTb ero 3¢¢$peKTUBHOCTb, HEO6X0AMMO NpoaenaTb
6onblylo nccnefoBaTenbcKylo paboTy, npegnona-
ralolyo Kak TeopeTuyeckme sKcnepuMeHTasbHble
paboTbl, Tak U NpaKTUYeckne paboTbl MO NpUMeHe-
HUIO MeToAa.
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3KCNEPUMEHTAJIbHbIE PABOTbI

MpumeHeHne metoga FAM B cTpouTenbcTBe 3pa-
HU uccnepyetca ¢ 2007 r. npu coTpyaHU4YecTBe
LleHTpa apxutekTypbl, Haykn u skonorum (CASE) u
LleHTpa notokos, ¢pu3mku n koHTponsa (CeFPaC) npwm
MNonutexHnueckom uHcTUTyTe PeHccenepa (RPI).
WcnbiTanna npoBoaMnucb B a3poAMHaMMYecKomn
Tpy6e Masnbix CKOpOCTel OTKpbIToro Tuna. B aspogu-
HaMunuyeckol Tpybe nmeeTcs ceKuma Ana UCNbITaHW C
nonepeyHbiM ceveHriem pasHbim 0,8 x 0,8 M 1 gnuHon
5 M, B KOTOPOI MOXHO CO3AaBaTb MaKCMManbHYI0
CKOPOCTb paBHyto 50 M/C 1 ypoBeHb TypOyneHTHOCTK
MeHee 0,2%*. [poBoaMANCb pasfnyHble BUAbI NCCe-
[JOBaHWI, HauMHasA C GU3MYECKUX WCTbITAHUA ¢yH-
JaMEHTasbHbIX NPUHLMINOB B3aUMOAENCTBUA HarHe-
TaHWUA 1 NepeKpPecTHOro NoToKa nyTem NpYMeHeHus
K a3pOofMHAMNYECKUM XapaKTEPUCTUKAM Pa3fInyHbIX
naoxo obTeKaemblX TeNl 1 3aKaHuMBasi MNOLrOTOBKOM
KOHCTPYKLUN C HEO6X0AMMbIMU NMapameTpamn aspo-
OVHAMUYECKMX XapaKTePUCTVK U apXUTEKTYPHbI-
MU MapameTpamu, 4Tobbl OLEeHWTb BO3AENCTBME Ha
o6LMe SKCNNyaTaLMOHHbIE XapakTepPUCTUKIN 30aHNA.

AHanus uenecoo6pasHoCTN NyTeM NpUMeHeHus
NOCTOAHHOro HarHeTaHua no metoay FAM K Bep-
WNHe NPU3Mbl

OnAa wuccnegoBaHusA BO3JENCTBUA CTabUSIBHOTO
1 Nepuoanyeckoro HarHeTaHUs Ha MOTOK, monepey-
HbI BEPLUWHE NPU3Mbl, OblT MPOBEAEH SKCNEPUMEHT
(B AHHOM AOKYMEHTE paccMaTprBAETCA TONIbKO CTa-
6UNbHOE HarHeTaHue).

MocTaHoOBKa 3agauun: npriama C acneKTHbIM OTHO-
weHunem 1:1:3 noagBeprinacb UCMbITaHUIO B a3poaunHa-
Muyeckon Tpybe B nHctUTyTe RPI. [aBneHue 3ame-
PANOCH N PErncTpMpoOBanoCh Ha BepxHel NOBepPXHO-
CTW, Ha KOTOPOW pacnonaranacb ceTka U3 3eKTopos
CO CTabWAbHBIMU CTPYAMU PAJOM C HaBETPEHHbIM
Kpaem. McnbiTaHnAa NpoBOAUNUCL MPU TPEX CKOpO-
cTax (Ueo =12, 18 1 24 m/c), npu nogaye axKeKTopamm
CKaToro Bo3fyxa CO Chnegylowum grManasoHoOM pac-
xopa (Q = 10-70 n/MuH). OTBEPCTNA IKEKTOPOB OblN
OpVEHTUPOBaHbI TaK, YTO CTPYU BO3AyXa Hanpasna-
NNCb BHM3 nog yrnom 20° OTHOCUTENbHO BepxHeWn
NOBEPXHOCTU MNPU3MbI.

Pe3ynbTtaTbl: NCMNbITaHNE NOKa3ano, YTo NpUMeHe-
HMe MpUHUMNa HarHeTaHWA K MOTOKY 3a BepLUMHOMN
npu3mbl OKasbiBaeT BO3AENCTBME Ha pacnpefeneHue
JaBneHus no Bcen nosepxHoctu. KoadduumeHT pas-
neHuA (T.e. Hepa3mepHoe n3mepeHue aasneHns) Gbin
onpepeseH no:

2 oY oo

roe P - paBneHuwe, 3amepeHHOe Ha MOBEPXHOCTU
npu3mbl, Peo — 3TO cTaTnUeCcKoe faBneHne cBO60HO-
ro noToka.

bonee oTtpuuaTenbHble 3HauyeHus Cp (ana 6e3oT-
PbIBHOFO 06TEKaHWs) MOXHO CBA3aTb C 6oAbLWIUMMN
OKOJIONOBEPXHOCTHBIMW CKOPOCTAMMU.

MoBblweHKe pacxopa notoka (pobasneHve 60sb-
lwero Mmnynbca) NprBeNo K MPOnopLUOHanbHOMY
CHUXeHuo KoadduumeHTa gaBneHus (cMm. puc. 4), uto

no3BonAeT NpPeAnoNioKnTb, UYTO OTAENIeHHbIN norpa-
HWUYHBI cnoi bl NepeHeceH 6rvKe K MOBEPXHOCTN
npu NPUNOXEHNN YCUANA.

MNoTeHunanbHoe BO3AeNCTBME: KOHTPOJSb pas-
JeneHna norpaHMYHOro CfloA Ha napaneTte 3AaHuA
npuBeaeT K yMeHbLUEHNI0 KOHCTPYKLMOHHbIX NoTepb
NOBbILEHNA YPOBHA BO3AYLWHON TypbuHbl Hag obna-
CTbi0 pa3fenieHus, YTo O6bIYHO U BbIMONHAETCA, YTOObI
He JoMNyCTUTb NOTOKa CO CLBUMOM.

CpaBHUTenbHoe mccnepoBaHue: nopxogbl FAM
n GAM. inAa peMoHCTpauumn Toro, Yto Teno, Co3faH-
Hoe ¢ npuMeHeHnem FAM, cmoxeT JOCTUYb YPOBHEN
yBenMYeHNA NOTOKa, KOTopble OblNM AOCTUTHYThI Freo-
MeTpuyeckn mogmouumnposaHHbiM (GAM) Teniom, 6e3
n3MeHeHVA Gopmbl Obin NpoBefeH APYron sKcnepu-
MeHT (cMm. puc. 5). GAM Teno no popme HanoMrHano
nnatGopmy C yCUSIeHHbIM POTOPOM BeTpoABUraTens
WARP. bnarogaps Tomy, uto nnatdopma WARP moxeT
YCUNMBaTb CKOPOCTb BETPA, ee NPUMEHeHVe BO BHELL-
Hell 06ofouKe 3JaHMA WM KOHCTPYKLMU Ha Bep-
XyLWKe BbICOTHbIX 3[4aHUN [LOMKHO 3anMHTepecoBaTb
APXUTEKTOPOB.

K coxaneHunto, n3-3a CBOeN reomMeTpumn, apxmTekTyp-
HbIX U GMHAHCOBLIX MNOCAEACTBUIN NOTEPU MONE3HON
niowaan taxka nHterpauus BUWT nopgo6HbIM 06pa-
30M SIBNISIETCA SKOHOMUYECKU HeLlenecoobpasHoii.

MocTtaHoBKa 3agaun: gna nonyyeHusa nHdopma-
LinM O CXeMHOM peLLeHNN 1 ANA 3aMepa YCUNeHUsA nac-
cuBHOro notoka GAM mogfenu Ha ocHoBe nnaT$popmbl
WARP 6bin1 npoBefeHbl CUMYNALUM NOBEAEHUA pac-
yeTHoW Tekyueln cpepbl (CFD) (Pao, 2011 r.). 3aTem
6b110 NpoBefeHo cpaBHeHUe GAM n FAM mopeneii Ha
OCHOBE CepuUU 3KCNEPUMEHTOB B a3pOANHAMNYECKON
Tpy6e Mo NOBbILEHNIO CKOPOCTY BO3AyXa (CM. puc. 6).
FAM mopenb npefcTaBnsana cobom LUNUHAP KPyrioro
ceyeHua gnameTtpom @ 101,6 MM 1 acCNeKTHbIM OTHO-
weHnem, AR = H/D = 3 (T.e. MMH/ManbHbIM aCMEeKTHbIM
OTHOLLUEHNEM A/1A MAaKCMMaNbHOMO YBENMYEHUA TPeX-
MEepPHOCTM MOoAA MOTOKa). McnbiTaHna npoBoamMnncb
npwv CKOPOCTU CBOGOAHOTO NOTOKa paBHoI 18 M/c, UTo
CcOoOTBeTCTBYeT umcny PenHonbpaca, paccumTaHHOro
npu gnametpe 1,17 x 105 mm.

Pe3ynbTaTbi: HECMOTPA Ha TO UYTO YCMIIEHUE CKOPO-
ctn B GAM mogenu coctaBuno 16% (0T CKOpoCTU CBO-
60[1HOro NOTOKa), ycuneHne ckopoctu B FAM mopenn
gocturno 40% no Bcel Mofienu C HeGONbLUUM YBeNu-
yeHuem 3Heprum (Cb = 0,6, Cu = 0,0569%) (e Mapo
n ap., 2011 r.).

MoTeHuymnanbHoe BoO3AeNCcTBME: MpPUMEHEHNE
meTtoga FAM npu cTtpoutenbcTBe COOPY>KEHUN MOXKeT
Nno3BONINTb AOCTUYL Goree BbICOKOW CKOPOCTM, YeM
npu N3MeHeHNV reoMeTpUN BHELLIHe 060104KN 3aa-
HUA 417 MOHTaXa BETPAHbIX TYPOUH, BCTpanBaeMblxX
B coopy»keHue (BUWT), 6e3 noTepu nonesHowm nnowia-
[V 3TaXa, YTo NPOUCXOAWT NPU NPUMEHEHUUN MeToAa
GAM. B KOHEYHOM UTOTre KyNbMUHaLMeRn CUMYNALMIA N
3KCMepUMEHTOB CTana pa3paboTka napameTpuyecKkom
cepuinHo Moaeni, 06beaNHSIIOLLEN NapaMeTpbl FeHe-
pauum sHeprum BeTpa U apxXUTEKTYPHbIE NapameTpbl
ANs ynpaBiaeHUs KOMMIEKCHON 3aBUCUMOCTbIO XapakK-
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S — e

Puc. 7.

M3ameHeHmne KoadpduLmeHTa faBneHns Kak GyHKLUA OT
nponeta (PALOM C TOYKOW MaKCMManbHOTO BCacbiBaHUA) Ans
FAM 1 GAM c BepxHUM 3ab6opom (a) 1 6e3 Hero (b), Cb = 0,6,
0j = 113°, 6 = 75° roe 6j — 3To a3uMyTanbHOE MONOXEeHNe
UCKYCCTBEHHOM CTPYU C y4ETOM CKOPOCTU CBOOOAHOTO
MOTOKa, a O — 3To a3MmyTanbHoe nonoxeHve mogenu. © CASE

Puc. 8.
CxemaTnyeckoe NpeacTaBieHne KOHUENUMn co3gaHna
HOBOIO onpeaeneHna BHeWHen obonoukm 3gaHna. © CASE

TEePUCTMK NOTOKa BO3[yXa, aKTUBHOIO 1 NacCMBHOTO
ycuneHus, xapaktepuctuk BUWT, popmbl cTpoeHus n
SHepreTMyecKnx noTpebHocTen.

MpocTpaHcTBEHHOE B3aMMopfencTBMe UCKyc-
CTBEHHbIX CTPYI N NOMNEpPeYHOoro NoToKa

B TpeTbem 3KcnepumeHTe ObiNIO BbIABNEHO MpPO-
CTPaHCTBEHHOE B3aMMOJENCTBME WCKYCCTBEHHbIX
CTPy" 1 noTtoka Bo3gyxa Bokpyr FAM mopgenn co
cB060OAHbIM KOHUOM. CTMMynom AnAa npoBeaeHun
nogobHOro skcnepumeHTa CTano TO, YTO MHOrue
nccnefoBaHusA, B TOM YMCNE U aKTUBHBIA KOHTPOMb
NOTOKa, UrHOPUPYIOT TPEXMEPHOCTb, KOTOPYIO Mbl
HabnogaeM BO MHOTMX OObIYHBIX peasibHbiX 06BbEK-
Tax, U ee BO3[eNCTBME Ha NPOCTPAHCTBEHHbIE NONA
NOTOKOB, KOTOpble OTpakaloT TUMUYHblE BapUaHTbl
MOZENMPOBAHUA COOPYKEHNIA.

MNocTtaHoBKa 3apaum: Npy NOMoLWM M3MepeHua
NMOBEPXHOCTHOTO AiaBNieHnsA BbiNo nccnefoBaHo n3me-
HeHue MonA NOTOKa Noj BO3AENCTBMEM TPeXMepHO-
ro HarHetaHna FAM mopenn 6narogapa nNpMBOAHbBIM
MeXaHV3MaM WCKYCCTBEHHbIX CTpyl. K n3yyaembim
nepemMeHHbIM OTHOCMIOCh U KOJIMYECTBO NPUBOAHbBIX
WCKYCCTBEHHbIX CTPYWA, YIMbl HAKNOHA XEKTOPOB MO
OTHOLIEHUNIO K CBOOOAHOMY MOTOKY, @ TakXKe Ko3d-
duumeHT obayBaHusa cTpyi. Conna KeKTOpPoB ANA
WCKYCCTBEHHbIX CTPYW pacnonaranncb B TPeX pasHbiX
LenecoobpasHo BblbpaHHbIX MecTax BLONb Mporne-
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YnpaeneHue aspoduHamuyecKkumu
Xxapakmepucmukamu o6;1adaem nomeHyuasiom
014 8030elicmeus Ha obujee nompeb6ieHue pecypcoe

Ta (z/D = 1,37, 1,5 n 1,63). OnnHa Kaxpgoro consa
paBHa b = 20,32 Mm 1 wuprHa h = 1 mm. Conna 6bin
yCTaHOBJIeHbl TaK, YTOOGbl OHW OblNU MapannenbHbl
HanpasneHuto ceobogHoro notoka. MNpw nposeageHun
3KCMepUMEHTOB LIeHTPasibHasA JIMHNA UCKYCCTBEHHbIX
CTpYiA pacnonaranacb NoA pasfiMyHbIMU yrnamu C yye-
TOM CKOPOCTM CBOOOAHOrO NOTOKa U Npu ABYX KO3¢-
duumenTax obaysa: Cb = 0,4 1 0,6 1 Tpex pasfnYHbIX
KOMOMVHaUmAX CTpy.

Pe3synbTaT: CKOC MOTOKa BHM3 cO cBOGOAHOrO
KOHUa cO3[aeT YHMKalbHOe none MOTOKa, KoTopoe
pearupyeT Ha HarHeTaHWe WCKYCCTBEHHbIX CTPYW
no-ApyromMy, eciiv CpaBHUBATb C COOTBETCTBYIOLUM
AByXpa3mepHbIM uunuHapom (e Mapo n gap., 2012 r.).
B3avmopeiicTBMe NCKYCCTBEHHBIX CTPYI 1 CKOCa NOTO-
Ka BHM3 CO CBOOGOAHOrO KOHUa NpuBeno K rnobanb-
HOMY M3MEHeHWI0 NonA notoka okono FAM mopenw.
Bbnaropapa npuBoaHbIM MexaHU3MaM, CO3[alLUM
WNCKYCCTBEHHbIE CTPYM, ObIIO YMeHbLUEHO aspoAnHa-
MUYeCcKoe COMpPOTUBIIEHNE, KOTOPOe Oonpeaenanochb
Ha OCHOBaHWM M3MEHEHW pacnpepeneHns MoBepx-
HOCTHOTO [AaBfIeHNA U CYXXEHUA BUXPEBOrO cliefa,
KOTOPbI BO3HMKaeT Hefla/leKo OT CKOCa MOTOKa BHU3.
MNytem npumeHeHna nogxoga FAM MOXHO AOCTUYb
faxe cHukeHuna Cp, KoTopoe 6yaeT ropasgo 6onblue,
yem B 6a3zoBo mogenn 6e3 HarHetaHua unu B GAM
mogzenu. Bo Bcex cnyyaax NoBepXHOCTHble AaBneHnA
YMEHbLUAIOTCA, YTO yKa3blBaeT Ha YCKOPEHMe OKOMo-
NOBEPXHOCTHOIN CKOPOCTU (CM. puc. 7).

MoTeHunanbHoe Bo3feNcTBUE: 6Gnarofapsa Tpex-
MepHON Mpupofe NoToKa BOKPYr COOPYXKEHWIN HarHe-
TaHVe B CTpaTErMyeckmx ToUkax MOXET OKa3aTb 3Hauu-
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TeflbHOe BO3AeNCTBME Ha pacrnpefeneHue noToka no
BCEMY MposeTy (BbICOTE) 34aHMIA, a TaKXKe Ha CKOC NoTo-
Ka BHW3, NpepBaTb 06Pa3oBaHNe BUXPEBbIX CTPYKTYP
PAROM C a3POAMHAMMNYECKIM CNIeOM U CHU3UTb COMpPO-
TVBNIEHWUE BO34YXa 1 KOHCTPYKLIMOHHbIE BUGpaLmu.

NMPUMEHEHUE

MpakTnyeckoe NpumeHeHne Noaxofa MoandrKaumm
as3poAMHaMMYeCKNX XapaKTepUCTUK Npu nomoLm
TeKyuel cpefbl (FAM) K BbICOTHbIM 3AaHMAM NoTpeby-
€T PacCMOTPEHNA TPeX OCHOBHbIX MOMEHTOB:

MpuBepeHne B AeicTBME: AN1A [OCTUXKEHUSA XKena-
€MOro BO3[EeNCTBMA Ha SKCMyaTaLMOHHbIe XapaKTe-
PUCTUKN CTPYiiHblE NpuBOAbl ByAyT yKa3biBaTbCA Ha
MO3TaXXHOM MJiaHe 3faHuA, a Ux conna OyayT WHTe-
rpupoBaHbl B dacag. [na nonyyeHns CyLeCcTBEHHbIX
pe3ynbTaToB NPU HaUMeHbLKX SHepro3aTpaTtax 6bi10
Obl XOPOLIO 3HaTb MPUMEPHble TOUKWU pa3geneHus,
KOTOpble y GONbLIMHCTBA COOPYXKEHWUI HaxopATcA
Ha 3a0CTpeHHbIX Kpasx. CTpoeHue conen B OCHOB-
HOM onpepfenseTca TpebyeMbiM Yriiom BBOAA NOTOKA,
yTOObl BO3[ENCTBOBATb Ha YYacTKM C HU3KUM a3po-
OVHaMMYeCKUM MOMEHTOM B 06nacTi pasfeneHus,
M pa3Mepamy B 3aBUCMMOCTM OT pacxofa TeKyuen
cpeppbl, KOTOpbIi B3aMMOCBA3aH CO 3HauyeHuem Cb,
cynTaembiM 3PPEeKTUBHBIM.

Pecypcbli: uTo6bl He NOBbLILWATHL NOTPebNeHE IneK-
TPO3HEPrun 1 B 3aBUCMMOCTW OT TUMA NPUBOAHBIX
MeXaHM3MOB (MOCTOSIHHbIe WM MNepuognyeckue),
cnepyeT naeHTUGUUMPOBaTb SHEPropecypchl B npe-
Jenax 3faHva 1u nubo UCnonb3oBaTb MeXaHUYeCcKn
npuBOAHbIE BO3AYLIHbIE MOTOKW, MMOO BO3AYLUHbIE
NOTOKM, BKEKTUPYEMble eCTECTBEHHbIM 0Opa3oMm 3a
CYeT pa3HUUbl AABNEHNA B BEHTUAALUN WU AaBre-
HUeMm BeTpa.

Buabl KoHTpona: uto6bl OnucaTb JIOKasbHble
yCNnoBus, OKpy»Katolue dpacag 3aaHus, cuctema FAM

OCHalleHa faTyukamy, OnpeaenslWMMn YCioBua
Haberalowero nNoToka, 1 aganTMBHbIMK KOHTpOe-
pamu, KoTopble obpabaTbiBatoT UHbGOPMaLMio, Nony-
Yaemylo OT JaTuMKOB, MU HaMpaBisAT KOHTPOJbHble
CUrHasnbl NPUBOAHBIM MEXaHU3MaM, KOTopble, B CBOIO
oyepenb, onpefensAlT NapameTpbl Y MOZAYAALMIO
(npn nepuopgnyeckoMm HarHeTaHuu). AQanTMBHOCTb
npenycMOTPeHa He TOJIbKO A1 JIOKaNN30BaHHbIX B3a-
MMOLENCTBMI MO BbICOTE UM OGOKOBbIM CTOPOHaM
3[aHVA, HO OHa TaKXXe MO3BOJINT ONUCaTb U3MEHEHNA
B 3aCTPOEHHOW OKpYy»KaloLleln cpeae, KOTopble Bbi3Ba-
Hbl CTPOUTENIbCTBOM HOBOFO COOPYXXEHUA PALOM
C yKe CyLIeCTBYOWMM 30aHNAMU B ryCTO3aceNeHHom
ropofckowm cpepe.

CTPOUTEJNIbHbIE 3ATPATDI
HecmoTps Ha To uTO NpuMeHeHne noaxopa FAM ewe
Heob6Xx0AMMO OLEHUTb C TOYKM 3PEeHNA KOHKPETHOro
BAUAHMA Ha CTPOUTENbHblE 3aTpaTbl, NOTEHUMaNbHOe
BNMAHME Ha HeKoTopble GpyHAAMeHTanbHble napame-
Tpbl y»Ke MoXHO onpefenutb. KoHcTpyKuuna: cebe-
CTOMMOCTb KOHCTPYKLUU 06blYHO pob6aBnseT npu-
MepHO 20-25% K 06LwMM 3aTpaTam Ha CTPOMTENbCTBO
M rnaBHbiM obpa3om onpepenseTcA BO3AeNCTBMEM
BeTpa, KakK M yKa3blBanocb Bbille. PelleHne 0 BeTPO-
BOW Harpyske nytem npumeHernna FAM moxeT noenu-
ATb Ha BbIGOP CUCTEMbl KOHCTpPyKuuu. OTgeneHuve
AdPOANHAMUYECKNX XapaKTepUCTUK OT reomeTpum
3[aHNA MOXeT 3HaYMTeNIbHO MOBbLICUTb BO3MOXXHOCTb
CTPOWTENbCTBA M YMEHbLUINTb BPEMEHHOWN Mnepuog,
JaHHoro npouecca 6narogapsa NOBTOPeHNAM 1 6onee
npocToi popme COopyKeHMs.

®acap: 3aTpatbl Ha dacap 06bIYHO COCTABNAT NPU-
MepHO 15-18% K obWMM CTpouTeNbHbIM 3aTpaTam.
Yem paumoHanbHee popma 3haHuA U pa3mep naHenm
nona, TeM MeHblle OTHOLWEHWEe TOMWMNHbI CTeHbl K
TOAWMHE NAUTbI MNONa, YTO, B CBOIO OYepefb, NO3BO-
NAeT CHW3UTb 3aTpaTbl Ha pacaf, ecnn OHU paccuun-
TbIBAIOTCA OT 3aTpaT Ha efuHuuy naowaan 3Taxka.
CnocobHOCTb ynpocTuTb GopMy 3AaHNA 1 NOITaKHbIIA
naaH No3BOANT NPUMEHATb OrpaxaaloLme CTeHOBbIe
KOHCTPYKLMN N3 HaBECHbIX MaHesen, KoTopble MOKHO
W3roTaBnmBaTb W ycTaHaBAMBaTb MPAMO Ha yvacTke
Ha nauTax nona 3[aHuA, YTO CHUXKaeT 3aTpaTtbl Ha
NCMONb30BaHMe KpaHa 1 COKpallaeT Bpema Nogbema
MaTepranos. Mo3TaKHbI NNaH: B CBOEM UCCNeAo-
BaHuM r-H Lle n gpyrve cpaBHMBanu KoHdurypaumm
YFNOB ANA YNYULEeHHbIX a3pojMHaMNYeCKNX XapaKkTe-
PUCTUK B 3aBMCMMOCTM OT pearmpoBaHUA Ha OCHOB-
HOV ONPOKUAbIBAIOLWMI MOMEHT, a TakXKe X Bo3feNn-
CTBUWE Ha CTPOUTENbHbIE 3aTpaTbl, CBA3aHHble C NoTe-
pel nonesHon Nowaan 3Taxa N HeoOXOAUMOCTbIO
BO3BOAUTb KOMMEHCALMOHHble 3Taxun. HecmoTpAa Ha
TO YTO UCC/IeJOBaHVe AOKa3ano, YTO CKOLLEHHbIe UK
yrny6neHHble yribl 1 BO3BEAEHNE KOMMNEHCALNOHHBIX
3TaXkeln ANA BO3MELLEeHVA NOTepy Noe3HON nnowaan
No3BONIAT MoAAepPXMBaTb MNPeABapUTENbHO YKasaH-
Hble CTaBK/ apeHAHON NnaTbl, OCHOBHOW TPYAHOCTbIO
CTPOWTENbCTBA BbICOTHOIO COOPYXKEHWA ABNAETCA ero
nepBoOHayanbHas CTOMMOCTb.

OBCYXAEHUE

MNMepBoHauyanbHble pe3ynbTaTbl UCCIIEAOBAHUA NpPU-
BeNN K CO3[JaHMI0 NOAX0AA, OCHOBAHHOMO Ha MCMOJb-
30BaHWUM TeKyuel cpefbl U MPUMEHUMOrO K aspo-
OVHAMMYECKMM XapaKTePUCTMKaM BbICOTHbIX 34aHMIN
B KauecTBe MOLIHOM 6a3bl AnA MNOBTOPHOrO M3yye-
HUA B3aUMOZENCTBUA BO3AYLUIHbIX MOTOKOB B CaMoW
MaTpuLe CUCTEM 3[aHNA U BOKPYT Hee.

Mpo6nembl, CBA3aHHbIE C HEMOCEA0BaTENbHOCTbIO,
CBOWCTBEHHOW BO3AYLLUHOMY MOTOKY, MOTYT NPUBECTM
K CO3[1aHuni0 06pa3a BbICOTHOTO 3[aHNA KaK BbICOKOA-
JanTVBHON AUHAMMNYECKOMN CUCTEMbI, CMOCOBHOI pea-
rMpoBaTb Ha Pa3/IMyHbie BO3MOXHOCTU 1 COXKHOCTH,
CBA3aHHble C NMPOCTPAHCTBEHHbIMA W BPEMEHHbIMMN
VCTOYHUKaMU KonebaHuii.

PaccmaTpuBaHve BbICOTHOrO 34aHUs yepes npu-
3My TeKyuei cpepbl TpebyeT pa3paboTku 1 nHTerpa-
LUU MEeTOAONOrMM U UHCTPYMEHTOB MPOEKTMPOBaA-
HUS a3POAUHAMUYECKUX XapaKTEPUCTUK, KOTopble
nokKa HaxoAATCA TOJIbKO Ha paHHel cTaguu paspa-
60TKM (MeHuKkoBMY 1 ap., 2012 r.). Kpome TOro, Bce
3TO MOXET NPUBECTU K OOHapYXeHU Hencnonb3o-
BaHHbIX TEKYUMX PECYpCOB B Cpefe, OKpy»Kawliein
BHYTPEHHIOIO 1 BHELUHIOW YacTy 3aHuA, N NX aKTu-
Bauun. AnAa oueHkn BnmaHuA FAM ouyeHb Ba)KHbiM
ABNAETCA pa3paboTka MeToAMK MacliTabupoBaHuUs.
YnpaBneHue aspoAvHaMUYECKUMUN XapaKTepucTu-
KaMy KOHCTPYKLMM TONbKO MpW MOMOLM M3MEHe-
HUI NONA MOTOKa 3a CYeT MaHUNYNAUWA C TeKyuen
cpefon Takxe obnagaeT noTeHUManom AnA BO3-
AeNncTBMA Ha oblee NoTpebrieHne SNeKTPOIHEPTmM
N BpYrux pecypcos.

PaclumpeHne onpefeneHus Tena 3a pamKu reome-
TPUYECKOro 06BbEKTA C XKEeCTKUMU FpaHLaMmn Nno3eo-
NUT co3fdaTtb HOBOe onpefgeneHne Ans Opyrux AvHa-
MUYECKMX B3aVIMOAENCTBUI MEXAY COOpYKaemMbiMMn
KOHCTPYKLMAMU 1 NOTEHUUANIbHBIM BAVAHUEM KOH-
TponsA nepeHoca Tenna v Maccbl no dacagy 3naHus,
NonyyYyeHnUsa SHEpPrum camum 3gaHuem, OCHaLeHHbIM
BeTPAHbIMU TypbuHamu, cTpaTernin ectecTBEHHOMN
BEHTUNALMUN 1 YNpaBfieHna BO34YXOM B MOMELLEHMNAX
(cm. puc. 8).

Nopo6bHoe TpaHcPopmaLMOHHOE onpeaenieHne
MaTpuUUbl cMcTemMbl 3gaHnin B6pocaeT BbI30B GUHap-
HOMY pa3fefieHNi0 Ha BHYTPEHHIOW W BHELH0I0
YacTu 34aHUA, OTpakaa AaBHO ycTapeBLuyto npobne-
My CTaTyC-KBO, BO3HMKLLUYI M3-3a NpeBanupyoLein
CMCTEMbI MOHATUI, COrNAcHO KOTOPOW BbICOTHblE
34aHNA ABNAIOTCA KOHCTPYKUMAMMK MeXaHMYecKu
npuBoAHbIMKN 6narogapa BHYTPEHHUM COCTaBAAIO-
LWMM 1 M30IMPOBAHHBIMK OT 3aCTPOEHHOW OKpYXa-
owen cpegbl. |

Council

on

Tall Buildings
and

Urban Habitat

* McnbiTaHnA NPOBOAUNCH B YCIIOBUAX OBAHOPOAHOMO MOTOKA. HecmMoTps Ha To uto
BbICOTHbIE 3[4aHWA HAXOAATCA B MOMPAHNYHOM CJI0€ aTMOChEpPbI 1 NOABEPKEHbI
BO34ENCTBMIO MOTOKOB C HEOAHOPOAHOM CPELHEN CKOPOCTLIO U TYPBYNEHTHbIX Npodunei
Pa3nNNYHON MHTEHCMBHOCTY, OGHOPOAHbIN MOTOK CTAHOBUTCA TeM 6osiee BaXHbIM, YeM
Bbllwe 3gaHue. MpeacTaBneHHble NpeaBapuTeNbHbIe NCCNefoBaHNA Bbln HanpaBneHbl Ha
n3yueHne Bo3aencTeus noagxopa FAM Ha pasgeneHuve NoToka y ninoxo o6Tekaembix Ten 6e3

nocneayrouwero ycnoXHeHnA rpaHny Typ6y.l'|eHTH0[7I obnacTu.
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KOROUTYPALLA
HEG AR JIAPTRbBIX

JIAHIN

AJPODUHAMIYECKIE XAPAKTEPCTIKI it

TpanuuMoHHO NonepeYHble CeUeHWsA BLICOTHbIX 3aHni MMen Gopmy NPAMOYrOMbHIKA,
TPEYrobHYKa 1w Kpyra. [laHHble Gurypbl ABASIOTCA CUMMETPUYHBIMIA 11 HE UMEIOT
3KCLeHTprCKUTETa. Takm 00Pa3oM, 3TV 3[aHUA He MOABEPKEHBI YPe3MEPHBIM KPYTALM
MOMEHTaM, KOTOPbIE UHAYLMPYIOTCA B UX KOHCTPYKUMAX CENCMOAKTVBHOCTBIO. B 60nbLe
CTerneHu 370 OTHOCUTCA K PErvioHam C BbICOKOM CEMCMUYECKOM aKTUBHOCTBIO, TaKMM Kak
AnoHna. OaHako coBpemMeHHble Hebockpebbl «0cBOOOANNCH OT 00A3aTENLCTBA» ObITh

CUMMETPUYHbBIMM.

Texkct: KKUO TAMYPA, TOKYO POLYTECHNIC UNIVERSITY;
MN.C. KUM, TOKYO POLYTECHNIC UNIVERSITY; XUAEIOKU
TAHAKA, TAKENAKA CORPORATION; KALLYO OTAKE,
TAKENAKA CORPORATION; MACAELLIU HAKAM,
TAKENAKA CORPORATION.

a CcerofgHAWHW AeHb HabnogaeTcs
HEYKIMOHHbIN POCT MNPOEKTOB BbICOTHbIX
30aHWiA NobbIX PopM 1 KOHUrypa-
unn. B ocHoBHOM 3TO ABnAeTcA cned-
CTBMEM [Aep3aHU 1N CaMOBbIPaXKeHUA
COBPEMEHHbIX apXUTEKTOPOB M WHXKEHEPOB-MPOEKTU-

POBLUYMKOB. [ipyrMM BaXKHbIM acreKToM SBNAETCA TO, UTO
JOBOJIbHO CIOXHble GOPMbI CeUEHNA 0BBIYHO YNyuLLAIOT
aspoanHammnyecKme CBOWCTBa 3AaHWA. A 3TO ABnAeTcA
KJ0YEBbIM aCNeKTOM B MPOEKTPOBaHUM HeboCKpeboB.

Hanpurmep, nsmeHeHvie popmbl ceueHns 34aHusa no
€ro BbICOTE U U3MeHEeHWEe KOHOUrypauumn ero yrios,
Ha3blBaeMOe «a3pofMHaMMUYecKon momudukalmeir,
CHUKaeT BepPOATHOCTb 06pa3oBaHWA TypOyneHTHO-
CTEN N TeM CaMblM CNOCOBHO YNyYLINTb BETPOYCTOMN-
unBOCTb Hebockpeba. 06 3ddeKTUBHOCTU «a3poau-
HaMnuecknx mMoamdukaumn» cooblanocb HeoAHO-
KpaTHo. [laHHble MoandMKaLMM MOXHO Knaccmdumuu-
poBaTb cefyLmm obpasom:

104 Bblcnr!!h'/ﬁ Man/mnmonb

oo = || RS D
— NERS |
G EEREEEERINE
WG| W

_—
—
-

-
s

n
W

B LA LR
)
"

W
NS

SR\

AR
W
S

%

X

h ;! :
il J.umlmluluue-"1'““""'"“’"'fll.

T




|]aspoanHamumka

IOKNO TAMYPA - npodeccop LWkonbl

Ha 9 mogenax (Tamura et al., 2010), B JaHHOW CTaTbe
6ynyT obCy>KaaTbCA TOMbKO Te, KOTopble NpuBeaeHbl

Cp no wurprHe Mmogenu KeagpaTHoro 3gaHua B (B2 ana
KPYTALLEro MOMeHTa) B He3aBUCUMOCTY OT GOPMbI AaH-

Puc. 1. MapameTpbl HaberatoLLero noToka Puc. 2. Cnctema koopgunHar

NHTEeHCMBHOCTD TypOyneHTHOCTEN

ApxuTeKTypbl 1 Vicnonb3osaHua Betposon B Ta6n|/|ue 1. K HUM oTHocsTCA cnepylouwme mope- HOIo KOHKPEeTHOro 3aaHuA. —T~
SHeprum TOKV'V'CKﬁFO Pi":TeéHW“ECKOQ‘O NN 30aHUIA: C KBaAPaTHbIM MOMEPEUHbIM CeveHneM, Ha pucyHke 3 mokasaHo u3MeHeHne Ko3bouuu- 0 10 20 30 a T
2 .
mﬂzeg:;;e;:rif;?gk;o PgTytléifwtnuiLe C MOMepeYHbIM CeyeHUeM B BuAe KBagpaTa C yce- €HTOB CpEeAHero ONpOKUAbIBAIOWEr0 MOMEeHTa e
University). OH ABRAIETCA MpesnaeHToM YeHHbIMM Yriiamy, yceyeHHasa nupamuga, ctyneHyartas CMD un CML B 3aBMCMMOCTM OT HanpaBieHusa BeTpa. " . e /
MesayHapoaHoi AccoumaLm nupammnga v aBe Mogenu cnupanesmgHon ¢opmbl. Koaddpnument CMD ana Bcex cnyyaes 6onblue Kod3d- 1.5 — /J
Wcnonb3osanms Betposoit Sxepru. (Manee B TekcTe ANA KPaTKOCTW AaHHble MoOAenu drumerTa CML. Hanbonbluee 3HaueHnme |[CAlmax=0,60 )’ /{
zi’;a::z;:frac:’;i%Zii:zg;’:sjgb'Bam 0603HaueHbl CriefylolyUM 06PasoM COOTBETCTBEHHO: 6bII0 3aPErVCTPUPOBAHO y KBaApaTHOM Moaeny npu | { |
BETPOYCTOMUMBBIX 3AAHMI 1 KOHCTPYKLNIA, KBafpaTHas, C yCeYeHHbIMW Yyrnamu, nupamuaa, cTy- HanpasneHnn BeTpa nog yrnom 45°. HaumeHbluee 3Ha- U T ﬁ
BMOPALMOHHDBIN KOHTPOSIb, OnpeaeneHve neHyvaras, cnmpanesugHasa 90° n cnnpanesngHana 180°) yeHue |CAl|max=0,43 6bI10 3aperncTPUPOBaHO Yy CTY- v |
$opm KonebaHui, n T. 4. BbicoTa Kagol nonHomacwTabHon moaenn Obina neH4yaTon mogenu, 4to cooTseTcTByeT 70% AaHHOro 05 F
paBHa H=400 m (80 3Taxen). A nx o6bemM NpUMepHO 3HauyeHNA AnA KBagpaTHOW Mofenu.
cocTasnsan 1 000 000 m3. lnnHa CTOpPOHbI KBagpaTHO- Ha pucyHke 4 nokasaHo n3meHeHue KoaboduumeH-
— 3[aHUA C OTHOCMTEJIbHO CJIOXKHbIM MOMepeyYHbIM o ceyeHusa B KBagpaTHOM mopenu paBHAnacb 50 m. TOB GNYKTYyMpYoLWero onpoKuabiBaloLero MoOMeHTa ¢ 0 0.8 ] L3
ceyeHnem. Hanpumep, 3gaHna ¢ nonepeyHoiM ceye- COOTBETCTBEHHO, COOTHOoWweHne H/B paHHon mogenun CW n CML ¢ n3meHeHnem HanpaBneHuA BeTpa. [nAa CpepfHss CKOpOCTb BeTpa
HWeMm B BAe MHOroyronbHuka unm Y-tna (Hayashida  paBHsanocs 8. KBafpaTHOM MoAenn 1 MOAeNy C yceYeHHbIMUN Yrnamm
etal., 1992); AspoanHaMmyeckmne 3KCNepuMeHTbl MPOBOAMINCH cocTaBnawwan 6okosoro Betpa CML 6onblie, uem
— 3[@aHNA C HECUMMETPUYHbIM NPOAONbHLIM CeYye- B adpofnHaMuuyeckol Tpybe 3amKHyToro Tvna c pabo- cocTasnAatowan seTpa nog yrnom CMD’. Ho ana moge- . o ————r T
Huem. Hanpumep, 3aaHna B Buae nupamuabl (Cooper  uMm ceyeHnem pasmepom 1,8 M B BbicoTy 1M 2,0 M nen Apyrux KoHourypaumi KospeuuMeHTbl noka- oo e Conewires |
et al, 1997; Kim et al,, 2008; Kim and Kanda, 2010a, B wupuHy. Ha pucyHke 1 nokasaHbl 3HaueHWA napa- 3bIBalOT obpaTHyo TeHaeHuuto. Hanbonblumin Kosd- s » _{‘!:;1?* T na J—
2010b) nnn ctynenyatot nupammapl (Kim and Kanda, MeTpoB norpaHuuYHOro cfioA npu ero nepexoge M3 duumeHT CM’'max=0,142 y KBagpaTHON mogenun npwu f-u g e, B &"-;:-rs L oy '_ 5"%’
20103, 2010b); NaMVHapHOro pexuma B TypOyneHTHbI. NokasaTtenb Hanpa.neHun BeTpa nog yrnom 0° (90°). HaumeHbLini o a3 *,./f
—3[aHunA cyrnamm pasHoi KoHourypaumm (Miyashita noseaeHVA BO3AyLIHON Macchl B JaHHOM Cllyyae paBeH ko3¢ prumeHT CM'max=0,082 y cTyneHyaToi Mofenu,

et al., 1993; Amano, 1995; Kawai, 1998);

- 3[aHMA CO CKBO3HbIMW MpoemMamu B dacajax
(Miyashita et al., 1993).

XoTA B HaNNUMM 1 CyLLEeCTBYIOT HEKOTOPbIe OTYETbI,
NPoBOAALLME CPAaBHEHNE MEXAY Pa3INYHbIMU as3po-
AVHAMUYeCcKMMn mMoandrKauuamMuy, NoYTU He OfuH
13 HNX He OCHOBAaH Ha BCECTOPOHHUX NCCeoBaHNAX
A3POAMHAMMYECKMX XapaKTEPUCTUK BbICOTHbIX 34a-
HWUIA Pa3nUYHbIX KOHPUTrypaLnii.

Cuenblo nccnenoBaHNA B3aUMOCBA3EN MeXAY CBON-
CTBaMW CTPYKTYpPbl 34aHUA, €r0 a3poaMHaMNYeCcKMm
MoamdrKaunAaMN N XapakTepoM AEeWCTBYIOWUX Ha
Hero aspofMHamnyeckux cun 6binv NpoBefeHbl M3Me-
peHnA aspofnHaMMYecKux CUA Y BETPOBbIX Harpy-
30K Ha MoenAx C pasNYyHbIMU a3POANHAMUYECKMN
MoanduKauuamu. Takxke 6bin NpoBeAeH COOTBETCTBY-
IOWMIA aHanM3 noBeAeHMA KOHCTpyKuuin. B paHHOM
cTaTbe pPacCMaTpUBAOTCA pe3ynbTaTbl M3MepeHUi
A3POAVHAMMNYECKMX CU N BETPOBbIX Harpy3okK, Npo-
BEAEHHbIX Ha MoOfAenAx, MPOAEMOHCTPUPOBABLUINX
NOBbILLIEHHYIO0 BETPOYCTOMUYMBOCTD.

YCNOBUA UCMbITAHUIA
XoTa u3mMepeHuUsa aspoanHaMnIecKmx cun Obiam npose-
JeHbl Ha 31 Moaenu, a USMepPeHna BETPOBbIX Harpy3oK

Tabnuua 1. Tectrpyemble mogenu (e. n3m.: MM, MacwwTab: 1:1000)

0,27, 4TO CooTBeTCTBYyeT ropopackon 3oHe. CpegHas
CKOPOCTb BETPa W MHTEHCUBHOCTb TypOyneHuuin y
BEPLUMHbI MOAenn npumepHo paBHAnucb U/H=7 m/c
n IUH=10% cooTBeTCTBEHHO. [JHaMM4YecKne Cubl
BeTpa ObifM 3aMepeHbl C MOMOLLbIO CNeLManbHOro
o060pynoBaHNA, N3MEPAIOLLEro BEIMYMHY TPeX KOMMo-
HEHTOB CMN U MOMEeHTOB. HanpaBneHue BeTpa m3me-
HAMM NOLIAroBo ¢ Wwarom 5° ot 0° (HanpaesieHVe BeTpa
Nno HOpPMann K MNOBEPXHOCTU CTEHKM Mopenu) go 45°
unn 180°% B 3aBMCMMOCTU OT KOHOUrypaumum 3paHus.
Ona nonyyeHuna koadpdUUMEHTOB CUN BeTpa 1 aspo-
AVHAMNYECKMX MOMEHTOB MOJyYeHHble MpW UCMbITa-
HUAX 3HAYEHNA ObITN MaTEMATUYECKM HOPMASTIN30BaHbI
no G-HBH2. Ha pucyHke 2 n3o6pakeHbl snopa cun
BETPOBOW HarpysKu, X MOMEHTbI 1 cUcTema Koopau-
HaT, KOTOpble MCMOMb30BaNMNCb B AAaHHOM MCCNeno-
BaHUW. Yucno PelriHonbAaca, 3aBucAllee OT CpegHen
CKOPOCTM BETPa y BepLluMHbl Mofenn Ha Bbicote UH
1 OT ANVIHbI CTOPOHbI CeYeHnA KBagpaTHou mogenm B,
paBHO Re=2,6x104.

Haberatowuin NOTOK 1 cucTeMa KOOpPAWHAT ANs n3me-
peHVA BETPOBOW Harpysku Oblin TeMU Ke, UTO 1 MNpw
M3MEPEHUN a3POANHAMNYECKON CUMbI, 33 UCKITIOYEHN-
eM, KOrja CKOpOCTb BeTpa y BEPLUVHbI MOAENV PaBHA-
nacb 11,8 m/c. YactoTta guckpeTmsauum pasHanaco 1 k.
Mpwv 3ToM 6bIN NCNONb30BaH GUIBTP HMU3KKX YACTOT Ha
500 My, Obulee KONMYECTBO CEMMIMPOBAHHBIX 3Haye-

yTo cocTasnsaeT 60% ot CM’'max KBagpaTHOW MoZenu.
3HaueHnA Ko3dPNLMEHTOB cpefHero 1 GNyKkTynpyto-
LLero onpoKMnAbIBaloLLMX MOMEHTOB ANA CNpaneBua-
Hom 90° u cnupanesugHon 180° mogenen ¢ nsmeHe-
HMeM HanpaBfieHVA BeTPa MEHATCA He3HaUYNTENbHO.
B yacTHOCTK, 3HaYeHNA Ko3GdULIMEHTOB cnpanesBua-
Hou 180° MoYTK He 3aBUCAT OT HanpaBfieHnA BeTpa.

Ha pucyHke 5 nokasaHbl CMeKTpbl MOLHOCTX ANA
6okoBoro BeTpa fSCML onpepeneHHbIX Hanpasre-
HWIA, NPY KOTOPbIX MUK 6bin HambonblwmnmM. bonbuioin
nuK, Habniogaemblll B Ciyyae KBaApaTHOW Mopenu,
6bl1 3HAUNTENIbHO CHVXKEH Nocsie BBEAEHUA HEeKOoTO-
pbix mogmdmkaumin. Mogenn ¢ yceyeHHbIMN yriamu,
nupamuaanbHas, CTyneHuyaTas n obe cnupanesnjHble
0o6nafalT MeHbLWNMN KO3POULMEHTaMU ONPOKUAbI-
BaloLLero MOMeHTa. VX N1KKn 3HaunTenbHO HMXKe NrKa
KBagpaTHOM MoAenn. 3TO rOBOPUT O TOM, YTO Nepu-
oanyeckue TypbyneHun 3pPeKTMBHO NoAaBNATCA
npu AaHHbIX KOHPUrypaumnax Gopmbl.

Ha pucyHke 6 cpaBHMBalOTCA 3HauyeHUA KBappaT-
HbIX KOpHeln cnekTpoB molHoctn JSCML ana pacuert-
HOW CKOPOCTK BETPa, COOTBETCTBYIOWen 500-neTHemy
nepuogy so3spata UH500, n gna pacyeTHOM CKOpoCTr
BeTpa, COOTBETCTBYIOLIEN OAHOrOAWYHOMY MNepuopy
Bo3BpaTta UH1. U3 rpadukoB BUAHO, YTO KBafpaTHble
KOpHUW cneKkTpoB molHocTen ana UH500 nmetot mak-
CMManbHble 3HAauYeHUsA, Korga YMeHbLUeHHad 4YacToTa

a0 0 ) o0

a (g y
Puc. 3.

KoadpdurureHT cpegHero onpoknapiBatoLLero MOMeHTa
a) HanpaBneHve NPSMOro BeTpa

6) HanpaBfieHne 6OKOBOro BeTpa

UMEIoLLNX Marble Ko3pdULIMeHTb cpeaHero n GnykTyu-
pyoLLEro ONpOoKKAbIBaOLLMX MOMEHTOB, paBHbI 1/ 3 nnn
1/4 COOTBETCTBYIOMX 3HAYEHU KBAZPATHOM MoOZenu.
3T0 roBOpUT 06 VX BOMBLIMX MPENMYLLECTBAX C TOUKU
3peHnsa 6e30MacHoCTH.

OpHako 3HaveHna SCML1 ana nupamuganbHOnm n CTy-
neHuyaTon mogenen Obinn Gonbliue 3HAYeHU COOTBET-
CTBYIOLLYMX KBafpaTHOM Mofenu. 3HaueHUs e, KoTopble
nokasanu crvpaneBugHble Mogenv U MoAenb C yceyeH-
HbIMW yrnamu, 6bi MeHblue 3HauYeHU KBafpaTHON
MoAenu. 3To 03HayYaeT, YTo KOHUrypauma STUX 3aaHUIA
NyyLle KOHPUrypaLum KBagpaTHOro 34aHNA C TOUKU 3pe-
HVAA BO3MOXKHOCTY NPOXKUBAHNA 11 6€30MacHOCTU.

Koa¢puumeHTbl cpeHeit noKanbHO cunbl BeTpa

Ha pucyHke 7 nokasaHo pacnpegeneHve okanbHbIX
Ko3bPVLMEHTOB cpefHelt Cunbl BeTpa AnA KBagpaTHON
MOZENM, C yCeUYEeHHbIMU Yrnamu, CTyneH4YaTon n cnu-
panesugHon 180°. HanpaeneHwe BeTpa Noj Yrniom,
nokasaHHoe Ha pucyHke 7(a), coctaBnaetr 0° gna
KBafpaTHON MOAenu, C yceYeHHbIMW yriamu u cTy-
neHuyaTon. HanpaeneHve BeTpa noA yrnom Anda cnu-

T mogenn Sorama | Mupawnaa | Crynewsaran | “MERSS™ | WEREY | i paHanock 32,768. Pasbpoc 3HaueHuii BETPOBOV 6onbue 0,07 (fB/UH>0,07). A kBagpaTHble KOpHM cnek-  PanesuaHo 180° mogenn coctasnAeT 35 uTo cosna-
=5 . g I Harpyskm 6bin CKOPPEKTMPOBAH C y4eTOM NepexofHOMn TpoB mowHocTer ana UHT nmeloT makcmanbHble 3Ha-  AAE€T C HOpManblo K Oﬁlt'0|71 n3 CTOFV>0H npwu z/H=0,7.

3 ' JI byHKUMK. KoadpdrumeHTbl BETPOBbIX Harpy3ok Cp 6bin YEHMSA, KOTAA yMeHbLUeHHas yactoTa 6onble 0,17 (fB/  KoadduumeHTb cpeaHei I0KanbHOM cuiibl BETPa Ans

A b roslyyeHbl C MOMOLLbIO HOPManusaumm GryKTympyio- UH>0,17). TepBasa ecTecTBeHHasa uyacToTa npeanona- OOKOBOTo BeTpa (PUCYHOK 7(6) M KpyTAWMA MOMEHT

Kondurypaums ,"I LWMX 3HaYeHU JaBneHna p no qH y BepwrHbl Modenw. raetca paBHoii f=0,1 . A pacuyeTHble CKOPOCTU BeTpa (pucyHok 7(B) MoKasaHbl AnA HanpasneHWn BeTpa,

KoadoduumeHTbl cun BeTpa AnA pasfiMuHbIX YPOBHEN
(Cid - nnsa BeTtpa nog yrnom , Cil - ans 6okoBoOro BeTpa,

ans oboux nepuofoB Bo3BpaTa ANA TOKMO pPaBHbI
UH500=71 m/c n UHlyear=30 m/C COOTBETCTBEHHO.

npwv KoTopbix 3HaueHna CfL u CmT gocTuraloT cBoero
MaKcMmyma.

See0 50 50 80 <0 40
AT =
——

3naueHusa SCML500 18 Mogeneil C yceueHHbIMM yriamu, KoapduumeHTbl cpepHelt nokKanbHOW cuibl BeTpa
nMpamMuganbHOW, CTyNeHYaTon 1 ABYX CupaneBugHblx, MPW BeTpe noa yrnom CfD ysenunumsanuch ¢ z/H, 3a
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CmT - ansa KpyTALEro MOMEHTa) 6bLIN NOJTyYeHbI MyTeM
VHTErpupoBaHnsa Ko3pdULIMEHTOB BETPOBOWN Harpy3Kku
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KoapduumeHT cpegHero onpoknabliBatoLLero MoOMeHTa
a) HampaBneHvie NPAMOro BeTpa

6) HanpaBneHye 6OKOBOTro BeTpa
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Puc. 5. Puc. 6. CpaBHeHMe cnekTpanbHbIX 3HAYEHUN

CpaBHeHwe CNeKTPOB MOLLHOCTU [NA PasnNYHbIX pacyeTHbIX CKOpOCTell BeTpa

WCKJIIOUEHMEM CTyneHuyaToln mogenu. Ons Hee CfD
yMeHbluanucb ¢ z/H n3-3a ee MeHbLIeNn BeNUYMHbI
npoekumun. CfD anA mopenu ¢ yceyeHHbIMU yriamu
coctaBnano 60% ot CfD kBagpartHon mogenwu. Ona
cnupanesugHon 180° mogenn npwn z/H=0,7, 1. e. Korga
BETEp HamnpaB/ieH MO HOpManu K ee MOBEepXHOCTH,
CfD vimen 3HaueHUs TaKme Xe, Kak U Ons KBapaTHOM
mMogZenwu. Ha fpyrux »e BbiCOTax Npu BETpe Nnog yriom
CfD umen meHbluee 3HayeHue. JIoKanbHble Ko3bonLm-
eHTbl cpepHeli cunbl BeTpa CfL npy 60koBOM BeTpe Ans
MOZENM C KBagpaTHbIM ceueHnem Obinn cambiMu 60Mb-
LUIMMK MO BCEN BblCOTe 3faHuA. [1ns Mogenu C yceueH-
HbIMK yrnamu 3HadeHusa CfL npu 6okoBOM BeTpe 6binn
MeHblUe, YeM AfA KBagpaTHON mogenu. XoTs mexay
noKanbHbIMK KO3pdULMEHTaMN CPeaHel CUnbl BETPaA
CfL npu 60koBOM BeTpe AN CTYMEHYATON Mogenu npu
z/H>0,6 n gna KBagpaTtHOW MOZENN OblIv HEKOTOpble
pas3nuuus, OoHU ObINMN He TaKUMK YXK 3HAUUTESbHbI-
MU, Kak Mexay 3HauyeHusamu koadpouuneHTtos CfD npu
BeTpe nog yrnom. Ana cnvpanesugHon 180° mogenu
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Puc. 7. BepTuKanbHble pacnpeaeneHmsa a) HanpaeeHne NPSAMOro BeTpa
K03pPMLNEHTOB CpeaHen NoKanbHoM 6) HanpaBneHne 60KOBOro BeTpa
cunbl BETpa B) HampaBneHne KpyyeHus
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K03pPMLMEHTbI CpefHen cunbl BeTpa Npu 60KOBOM
BeTpe CfL npuobpeTaloT NONOXWUTENBHOE WU OTPU-
LaTeslbHOe 3HaueHue B 3aBUCMMOCTY OT z/H, oTpaas,
Takum obpa3om, KOHPMrypaumio NMOBEpPXHOCTU AaH-
HOl Mofenu. 3TO NPUBOAUT K MEHbLUUM OMPOKMAbI-
BalOLWMM MOMEHTaM, Kak 3TO MOKa3aHO Ha pUCyHKe 3.
KoadpduumeHT KpyTAwwero momeHta CmT cTyneH4aTomn
MoZenu Men MeHblUMe 3HaueHns, Yyem Koa3dduumeHT
CfD npwu BeTpe nog yrnom. KoadpoduumeHT KpyTauero
MomeHTa CmT pgnAa mopenn C yceyeHHbIMU Yrnammu
6bl1 MeHblUe NoMoBUHbI 3HaueHs CmT KBafpaTHON
mMofenu no Bcen ee BbicoTe. KoapduumeHT KpyTALle-
ro momeHta CmT ana cnupanesugHom 180° mogenu
MMen MO3UTUBHbIE WA HEeraTBHbIE 3HAYEHNA B 3aBU-
CMMOCTU OT z/H, nopoxpaaA ouyeHb Manble KpyTAawme
MOMEHTbI.

Ha pucyHke 8 nokasaHbl pacnpepeneHna cpegHux
K03 PULMEHTOB BETPOBbIX Harpy3oK Ana KBagpaTHoM,
C yCeUYEHHbIMY Yrfiamu, CTyNeHYaToln 1 CrinpaneBugHom
(noBopoT 180°) mopeneii. XoTa 60KoBas NOBEPXHOCTb
cnupanesugHon 180° mopenu € BbICOTOW CTaHOBUTCA
HaBeTPEeHHOW USIN NOABETPEHHOM, MaKCMMarbHble 3Ha-
YeHuA cpefHUX KOG ULMEHTOB BETPOBbIX Harpy3ok
Habnogatotca npu z/H=7/8, ymeHbluasacb B nepude-
puUiHOM YacTu. AHanorMyHoe pacnpeneneHne faHHbIX
K03bOULMEHTOB HabNoJaeTca 1y ApYrux Tectmpye-
MbIX Mogenen. B cnyyae mogenn ¢ yceyeHHbIMU yrna-
MU GofblUvie BETPOBble Harpy3ku HabniogaloTca Ha
CTblKe HaBETPEHHOW 1 6OKOBOI NMOBepXHOCTEN. TakxKe
HabnofaeTca 3HauMTENbHOE W3MEHeHVe pacnpege-
NeHNA [aHHOW Harpy3ky Ha GOKOBOW MOBEPXHOCTU.
OTo pacnpefeneHme OTJIMYHO OT COOTBETCTBYIOLLe-
ro y KBagpaTtHol mopgenu. AOGCOSIOTHblE 3HAYeHUs
CpefHMX BEeTPOBbIX HArpy3oK Ha MnoABeTPEHHON
NOBEPXHOCTN MOZENN C YyCeYEHHbIMW YrnaMyu MeHb-
Lue, YeM Ha NofBEeTPEHHOI NOBEPXHOCTU KBaApPaTHOM
Mopenu. B pesynbtate yero BO3HMKalOLWME MeECTHble
HanpsxeHua paBHbl 60% ~ 70% HanpsXeHun B Ciy-
yae KBagpaTHol mogenu. PacnpegeneHus Ha 60KoBoM
1 MOABETPEHHON MOBEPXHOCTAX CTyMeH4aTon mope-
NN aHaNOrMYHbl COOTBETCTBYIOLMM pacnpeaeneHnsam
y KBagpaTHon mogenu. PacnpepeneHvie Ha 6GOKOBbIX
CTOpOHax cnvpanesuaHon 180° Mmogenu o4eHb CNoXHoe,
a abConoTHbIE 3HAYEHVA Ha MOABETPEHHOWN CTOpOHe
MEHbLLE, YeM y ApYrix Mogenen.

Ha pucyHke 9 nokasaHbl MUHMManbHble 3Haye-
HUA Ko3bOULMEHTOB BETPOBbLIX HArpy3ok Ans BCex
HanpaeneHni BeTpa. Tak Kak pacnpefeneHue Koa¢-
bUUMEHTOB Ha BCeX YeTblpex MOBEPXHOCTAX MOYTh
OfHO 1 TO K€, TO UCMOJb3YITCA CPeAHMe 3HaYeHMWs
B TEX e TOUYKaX 3amepa [aBfieHus.

B To Bpemsi Kak 3HaueHua KosdpdpuumeHToB Ans
KBajpaTHON MOAENM W3MEHAIOTCA TMaBHO, OT
Cpm,n =-1,92 n go CRm,n = -2,56, koadpPnumneHTbI
cnupanesugHon 180° mofenn ObICTPO MeHsTCS,
nokasblBas OYeHb y3Koe u3obapHoe pacnpepgene-
Hue. [na cnupaneBngHon 180° mopenn HauMeHb-
wee Cpmin, T.e. Han6osnbllee abCONOTHOE 3HaUeHNEe
Cpmin, Habniogaetca psgom c yrnom. Ho Cpmin
y LUeHTpa NOBEPXHOCTU, T.e. HaMMeHbLLe abconoTHoe

3HaueHne CpMin, umeeT Gonbluee 3HayeHue, yem
y apyrux mogenei. MMHumanbHble 3HaueHus koaddu-
LMEHTOB y MOAENN C yCeYeHHbIMM yriaMu BAONb BCeln
NOBEPXHOCTW MMEIT Masble 3HaueHuA. X 3HauyeHus
MeHbLe B 0,2 pasa, Yem COOTBETCTBYIOLME 3HAYEHMA
y KBagpaTHoOW mopenu, ocobeHHo B6nAM3M yrna. Ana
CTyneHyaTon Moenn MUHUManbHble KO3GPULMEHTbI
YMEHDbLLUAKTCA OKOJSIO FOPM30OHTaNIbHOM YacTn ycTyna.
Ho B ocHoBHOM CpMn vMeeT MeHblume 3HayeHus,
yeM B Cjlyyae KBagpaTHow mogenu. MyvHumasnbHble
K03bbULUMEHTbI BETPOBBIX Harpy3okK, Ucnonb3yemble
npu MNPoeKTUPOBaHUN $acafHbiX CTEH U HABECHbIX
cTeH, 6epyTca paBHbIMK: -2,56 ANA KBagpaTHOWN mope-
nu; -3,00 gna mopenu ¢ yceyeHHbIMu yrnamu; -2,94 ana
cTyneHuyaTon mogenw; -2,91 ana cnupanesngHon 180°
Mogenm.

AHAJIN3 NOBEAEHUA KOHCTPYKLUIA

OnAa mn3yyeHna NpurogHoCTVM ANA ANUTeNbHOro obu-
TaHNA Ha OCHOBE pe3ynbTaTOB M3MEPEHUN BETPOBbIX
Harpy3ok 6bl1 NpoBefeH aHaNn3 NoBeAeHNA KOHCTPYK-
L. KOHKpeTHbIe 3HaYeHUA YCKOPEHWIN ANA KaXKgoro
pexvma 6biny nonyyeHbl METOAOM PEXMMHOrO NoA-
xopa. MNonyyeHHble 3HaYeHUA He HaKnagablBanucb Apyr
Ha Apyra, a 6binK 3anucaHbl NO OTAENBbHOCTY, TaK Kak
CTeneHb YyBCTBUTENIBHOCTU K KONebaHMAM 3aBUCHT OT
YCKOPEHUA B KaXA0M pexumMe 1 OT COOTBETCTBYIOLLEN
yactoTbl. KoadpdurumeHT gemnouposaHna 6o11 NPUHAT
paBHbIM 0,7% AnA Bcex pexnmos. Ha pucyHke 10 noka-
3aHbl MaKCUMaJIbHbIE 3HAYEHNA YCKOPEHU ANA BepX-
HUX 3TaxKeln Npu BCeX pacCMOTPEHHbIX HamnpaBieHNAX
BeTpa ANIA ropu30HTasbHbIX KosebaHuii. OHK 6binn
3aHeceHbl B PYKOBOACTBO MO OLEHKEe MPUrOAHOCTU
AnAa pnuTtenbHoro obutaHua npu KonebaHuy 3paHUN.
3HaueHne yckopeHun cnvpanesmngHon 180° mopenu
6bI/I0 HaVIMEHbLUM Cpean BCeX MPOTECTMPOBAHHBIX
mopenen. M xoTa 3HaueHne yckopeHun ana 1-ro pexm-
Ma npesbilaeT AMHuio H-90, Ana Apyrnx pexnmos OHU
6blIN HEMHOTO HUXe NHKUKM H-50.

BbiBOAbl

Xota KoapdUUMEHTbI cunbl BeTpa ANA CTyneH4YaTown
MOAENN 6biNIV HAUMEHBLLMU CPeAU NPOTECTUPOBAHHbIX
Mofenew, aHann3 noBefeHNa KOHCTPYKLMIA NOKasblBaeT,
YTO 3HAUYEHUA YCKOPEHWIA Y CTyreHuYaTol mogenu Obinv
6onblue, yem y KBappaTHOiW Mopaenu. Takum obpasom,
ee NPUroAHOCTb ANA ANIUTENBHOTO OOUTAHKA XYXKe, YeM
y KBagpaTHou mopenu. CnvpanesugHble e Moaenu
noKasanu nyJlume pesynbTaThbl, YeM KBagpaTHaa Mogesb,
KaK C TOYKM 3peHus 6e30MacHOCTU, Tak U C TOUKK 3pe-
HVA NPUroAHOCTY ANA ANNTENIbHOro 06uTaHWsA. JaHHas
TeHAEeHUMA CTAaHOBUTCA OYeHb CyLIeCTBEHHOM AnsA
CnypaneBUAHbIX Mopenein ¢ 60MbLUNM YIIIOM HaK/TOHA
BMHTOBOW NMHWW. HeraTtuBHbIA MWK 3HAYeHUN Ko3¢-
bULUMEHTOB BETPOBbLIX HArpysoK Yy cCrvpaneBuaHbIX
mogenein 6bin Ha 20% 6onblue, yem y KBaApaTHON
mogenu. HaumeHbLuve OTBETHbIe 3HaYEHNA YCKOPEeHNIA
y cnupanesungHon 180° mogenu. A OTBeTHbIE 3HaYeHUA
YCKOpEeHUN anAa 2-ro, 3-ro n 4-ro peXxrnmoB HeMHO-
ro Huke nuHum H-50. U3 Bblwen3noXeHHOro MOXHO
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Puc. 8. PacnpepeneHune Ko3bprLMeHTOB CpeHNX BETPOBbIX HAarpy3ok

a) KeapgpatHas 6) C yceueHHbIMM yrnamu B) CtyneHyaTtas r) CnmpanesumgHas 180°
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Puc. 9. PacnpepeneHue koabduruneHTos
MVHVMabHbIX BETPOBbIX Harpy30K

a) KBapgpatHas 6) C yceueHHbIMM yriamu

B) CtyneHuartasn r) CnupanesugHas 180°

Puc. 10. Pe3ynbTaThl aHanm3a
rnoBefieHNA KOHCTPYKLWNA

caenatb BbIBOA, UTO ANA CVpPaneBUAHbIX MOAesei
pacnpepeneHve Typb6yneHUUA ABAAETCA Cny4YaliHbIM
N HeperynapHbIM Mo BblcOTe 3faHuA. Takum obpasom,
[aHHble MOoAeny NoKasblBaloT Hanbonee 3¢pPeKTUBHbIE
aspofMHaMMYecKne XapakTePUCTUKM MO CPaBHEHUIO
C ApYrumum NpoTeCTUPOBAHHBIMU MOLENAMMU.
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PACHET BETPOBbIX HATPY30K
HA BbICOTHbIE 3 AHUA

[pumep nCcNonb30BaHUA METOAUKN YNCSIEHHOTO MO eNNPOBaHUA
TPeXMepHON a3poAUHAMUNKIN ANA onpefeNieHNA BeTPOBbIX Harpy3oK
Ha Hecywme n GpacapHble KOHCTPYKLMMN XUI0r0 KOMNJeKca

[na 6e30nacHOCTM 1 KOMOPTHOCTU NPOEKTUPYEMBIX 1 YKe SKCMAYaTPYeMblX
YHVIKaNbHbIX BbICOTHbIX 1 6ObLIENPONETHBIX 30aHWIA 1 COOPYXKEHWI
COBPEMEHHbIX aPXMTEKTYPHBIX GOPM 1 OPUTMHANBHbIX KOHCTRYKTUBHbIX
peleHnin GaKTop BETPOBbIX BO3AENCTBUM ABNAETCA onpeaenaioLmm. Kak
MOKa3sanu OLeHKM ANOHCKMX CNeunanvcToB, And 3naHunii soie 200 m BeTep,
CooTBeTCTBYIOWMI VI BeTpoBOMY parioHy P®, onacHee ana obLiern NPoYHOCTH,
uem 9-bannbHoe 3eMneTpaceHue, a B MOCKOBCKOM per1oHe BETPOBbIe
Harpy3KM Ha 30aHWA Bbie 75 M MOTyT NPeBOCXOAUTL NPOeKTHOe 5-0annbHoe

BO3JenCTBME.

TekcT: lfeHepanbHbii aypexTop 3A0 HULL CTAAMO, pyxosogyTens HOLL KM MICY, unex-kopp. PAACH, AOKTOP TexHU4ecKx Hayk, npodeccop BEJIOCTOLIKAM A.M.

HayuHbin cotpygHnk 3A0 HUL CTAAUO v HOL KM MICY AOAHACBEBA U.H.

BBEAEHUE
MpoeKkTupoBaHWe, CTPOUTENBCTBO U SKCMTY-
aTauma BbICOTHbIX 3JaHWIA BeCbMa CMeSbIX
apXUTEKTYPHBIX GOPM 1 OPUFMHANIBHBIX KOH-
CTPYKTMBHbBIX PeleHnin 1 UX KOMMAKTHbIX
komnnekcoB B Poccunm (MMIL «MockBa-
Cutu», «AKBamapuH» B I. Bnagusoctoke u
MHOTVX APYrX) CAEPXKMBAOTCA TEM, YTO fAeit-
CTBYIOLIME CTPOUTENbHbIE HOPMbI U MPaBu-
na (CHuMMbl) He copepaT pekomeHZaLMIn No
Ha3HauYeHNIo aspoanHaAMMYECcKnxX Koadbouun-
€HTOB [1N1A OPUrMHanbHbIX NO dopmMe 1 Kpyn-
HOrabapuTHbBIX COOPYXEHWIA, B TOM uucne
1 AnsA 60NbUNHCTBA BbICOTHBIX 34aHNIA.
MoMMMO NPUGANKEHHOCTN MNPUMEHA-
eMblX AMHAMUYECKUX MOAXOAO0B, HYXHO
oTMeTuTb, 4yto HuM CHull [2, 3], Hu MAC
[4] He paccmaTpuBaloT BapuaHTbl pacro-
NOXEeHUA BbICOTHOFO 3[aHNA B 3acTpolike
n nHtepdepeHuno 3gaHnin. HarpyxeHue
CPbIBHbIMW NMOTOKaMMW OT COCeAHUX 3QaHNI
n penbed MeCTHOCTU He YUUTbIBAKOTCA.
TpebyloT yTOUHEHUA camMu MONA as3poawu-
HaMUYeCKNX Harpysok, onpepensaembie rno
CHull. AspopuHamunuyeckunn koadpouumneHT
Ha HaBETPEHHOW MOBEPXHOCTU OTAENbHO
CTOALLEro BbICOTHOIO 3laHUA onpegenset-
CA KaK MOCTOAHHAA MO BbICOTE BENMYUHA,
He 3aBUCALLAA OT r’MO6KocTY 3aaHunaA. CnekTp
JaBneHnn, NpefnoXeHHbln [laBeHnopTom,
XOPOLWO OMNUCbIBAET HarpyXeHue ToJb-
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KO ONnA HaBeTPeHHOW CTOPOHbI 3AaHMWA.
N3meHeHne cnekTpa TypOyneHTHOCTU Mo
BblCOTe, Habnpaemoe npakTUYecku npwu
BCEX HaTYPHbIX 3aMepax, He yuuTbiBaeTcs.
OCo6EeHHOCTN Harpy»KeHWA KpbIl 1 NMOKPbI-
TWIN C NapaneTamu U KO3blpbkaMu He onpe-
genatTtca. TpebyeTcA yTouyHeHMe MoOno-
KEHUA N pa3mMepoB 30H C MOBbILEHHbIMU
MEeCTHbIMMW JaBfieHNAMM BeTpa.

BeTpoBble Harpysku ABRAIOTCA OAHUM U3
OCHOBHbIX BWAOB BO3[ENCTBUN Ha Orpax-
Jaolme KOHCTPYKUUM 3[aHUIi, BO MHOrOM
onpepenAa UX KOHCTPYKTMBHbIE peLieHuA
(puc. 1). Ocobylo BaxHOCTb MpuobpeTaeT
OLEeHKa MaKCUManbHbIX U MWUHUMasbHbIX
BETPOBbIX [AaBNEHWA Ha orpaxpaawwme
NOBEPXHOCTU C YY4ETOM UX CTAaTUCTUYECKOrO
pa3bpoca. B CHul [2, 3] oTcyTcTBYeT (Mnn
npriBefieHa He B NOSIHOM 06beMe) MeTofuKa
HOPMUPOBAHMA MUKOBbIX (MaKCMManbHbIX
NoO WMHTEHCUBHOCTW) 3HaYeHW BeTPOBbIX
Harpy3oK, KoTopble HeOOXOANMO YUNTbIBATb
npyY NPOEKTUPOBAHUN OrpaXxAaloLMNX KOH-
CTPYKUWIA 1 S1IEMEHTOB X KpenneHWuii.

CnoxuBLureca noaxofbl 6biay NPUFOAHDI
ONA 30aHNIA Manomn N cpeaHent BbICOTbl 1 NP
paspexeHHOW 3acTporike. [nA BbICOTHbIX
coopyeHuii (@ Tem bonee, nx CpaBHUTENb-
HO KOMMaKTHbIX KOMIMJIEKCOB B OTHOCUTESb-
HO NJIOTHOI 3acTPoliKe) Heobxoanmbl 6onee
TOYHbIE METOAVKMN.

Hopmamu npepnaraetca mcnonb3oBaTb
pe3ynbTaTbl UCMbITAHWMA KpynHOMacwwTab-
HbIX MaKeTOB B CreLmnann3rpoBaHHbIX a3po-
AVHaMUYeCKnX Tpy6ax, no3BonAoLWmX BOC-
NpPOV3BECTN aTMOCHEPHDBIA MOrpPaHNYHbI
cnoi. Ho Takme mucnbiTaHMA Becbma TPyAo-
eMKy, npuyem B Poccum nuwb Heckonbko
Tpy6 YAOBNETBOPAIOT COBPEMEHHBIM Tpebo-
BaHUAM 1 AN Hanbosee MacWTabHbIX MoAe-
neil NCNbITaHUA MPUXOANTCA BbIMOMHATL 3a
py6exom. Kpome Toro, MeTogonorua sKcrne-
PUMeHTaNbHOro MOAeNMpPOBaHNA BETPOBbIX
NMOTOKOB 1 BO3AENCTBUI Ha BbICOTHbIE KOM-
nnekcol obnagaeT CO6CTBEHHbIMYM OrpaHmye-
HUAMW U NOTPELUHOCTAMM.

B nocnegHue rogbl 6ypHO pa3BuBaeTcA
BbIUNCNINTENIbHAA  a3pornapoanHamMmnka
(CFD), coBeplUeHCTBYIOTCA TEXHONOMUN pac-
yeToB Ha (GOHe HEeYKOHHO BO3pacTaloLleit
MOLLHOCTU KOMMbloTepoB. Bepyume 3apy-
6exHble unccnepoBaTeNibCckMe U MPOeKT-
Hble OpraHM3auuy BCe valle KOMOMHUPYIOT
UCMbITAaHWA U «YNCIIEHHBIE» SKCMEPUMEHTHDI.
B nepcnektuBe ponb MaTemaTM4yecKoro
MOJENMPOBaHWsA, Kak MoKa3sas OMnblT B CMeX-
HbIX OTpacnax (Hanpumep, a3poKocMuye-
CKOW) 1 3agayvax (CTpouTenbHaa MexaHuKa),
6yneT TonbKO BO3pacTaTh.

MpuMeHeHMe aHanorMyHbIX MeTOANK,
nporpamMm U COBPEMEHHOWN BbIMUCIUTENb-
HOWM TeXHUKU MPUHUUNMANbHO MO3BONAEeT

N OTeYeCTBEHHbIM cneumanncTam npoBo-
OWTb aKTyasnbHble U TOYHbIe pacyeTbl BeTPO-
BblX BO3AENCTBUN KaK ANA OTAeNbHOCTOSA-
WMX 30aHNIA, TaK U 3JaHWIA B OKpy»Katowen
3acTporike.

CXEMA PACYETHbIX UCCNEAOBAHUN

B pe3ynbraTe MHOroseTHero onbita pacue-
TOB 1 UCCef0BaHNI BblipaboTaHa 1 anpobu-
poBaHa Ha LiefioM psije NpakT1yeckux 3agad
cnepgyoLas nocseoBaTeNlbHOCTb JeCTBUN
(cxema pacyeTHbIX UCC/IeOBaHUN):

1) Mo pe3ynbTaTam pacyeToB Ana Bcex (Kak
npasuno, 24 vnn 36) HanpaBneHW BeTpa
anA  moJenu onpepenalTca Haubonee
HebnaronpuATHble HanpaBlieHUsa Mo Mak-
CUMasIbHbIM 3HAYEHUAM CPeAHUX Harpy3ok
Ha Hecylime KOHCTPYKUMUW U MaKCMManb-
HOWM 3Heprun TYpOYNeHTHbIX Mynbcaunin
Ha MOBEPXHOCTAX; ANA 3TUX HanpaBneHWUi
BbIMOJIHAETCA YTOUHEHHbIV pacyeT npu cry-
LLEHHOW ceTKe U/MNKN C NPUMEHeHEeM CXeM
aBTOMAaTUYECKON aganTaLun.

2) AnAa 3Tux HanpaBneHWn BbINOMHAETCA
HecTauMOHapHbI pacyeT; Mpu CyLecTBeH-
HOM OT/INYMU CPEeSHUX 3HAUYEHUI MOXKET OKa-
3aTbCA HEOOXOAMMBIM BbIMOSIHUTL HecTauu-
OHapHble pacyeTbl ONA MHOTUX WU «BCEX»
HanpaBneHuin BeTpa. HectaunoHapHble pac-
yeTbl TaKXKe cnefyeT BbINOMHATL ANA Hanpas-
NEHWU, NPU KOTOPbIX CTaLMOHAPHbLIA pac-
yeT yKasblBaeT Ha BO3HUKHOBEHME «CToAYel
BOJIHbI». OnpegenatoTca KoadpduumeHTsl obe-
CMeYeHHOCTM 1 CMeKTpbl Nynbcauuii Aasne-
HWA B XapaKTepHbIX TOUYKaxX NOBEPXHOCTU.

3) OnpepenATcAa pacyeTHble MUKOBbIE
MUHUMasbHblE U MaKCUMasnbHble JIoKasb-
Hble BEeTPOBbIE JAaBNEHUA Ha OrpakaaoLme
(pacapHble) KOHCTPYKLMM C MCMOMb30Ba-
HUem orubarwmx No BCEM HamnpasieHUAM
BeTpa M C y4eTOM MaKCMManbHbIX («ornba-
ownx») KoadpdrLeHToB obecneyeHHOCTH.

4) MopenupytoTca BETPOBbIE MOTOKM B NeLue-
xofHbIX 30Hax MK no 3aBepLueHnn cTpouTenb-
cTBa Npu 24-36 HanpaBneHnAX BeTpa.

5) OnpepensATCcA HOPMATUBHO PernameH-
TupoBaHHble (MAC[4]) ypoBHM neluexogHom
KOMQOPTHOCTM C y4YeTOM MOBTOPAEMOCTH
BeTpa Mo CKOPOCTAM W HanpaBNeHUAM.

MATEMATUYECKAA ®OPMYJINPOBKA
3A4AYN
PacyeTbl BETPOBbIX MOTOKOB 1 BO34ENCTBUN
CBOAATCA K YUNCSIEHHOMY PeLLEHUNIO TPEeX-
MEPHbIX HECTALMOHAPHBIX HENMMHENHbIX
ypaBHeHUIA rmaporasogMHammnky B nocTa-
HoBKe HaBbe-CToKca:
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Kpome TOro, AOJIXKHbl YyOOBNETBOPATbCA
YpaBHEHNA Hepa3pbIBHOCTU (COXpaHEHI/IFI
Maccbl) M COCTOAHMA:

op , olpu) alp) Apw) _, @

ot o oy oz

p = const (3)
3p€ech U, V, W — ICKOMble KOMMOHEHTbI BEKTO-
pa ckopocTu (Mo ocAM X, Y, z), p — AaBNEHMs,
t - Bpems, m —anHamMmnyecknin KoadbpuumneHT
BA3KOCTW AN1A BO3AYXa, P — NNOTHOCTb.

AnA ynpoulieHnsa MoaennpoBaHna BETPO-
Bble MOTOKM MpPeAnonaralnTca HeoKnmae-
MbIM/ 11 30TEPMUYECKUMM, MaCCOBbIE CUbI
He yunTbIBaOTCA.

B coBpeMeHHOl pacyeTHON npakTuke
OOMUHVPYET MONYy3IMNUPUYECKUIA NOAXOA,
OCHOBAHHbIN Ha Pa3NOXeHUN CKOPOCTU
Ha OCpefHEHHYl0 BO BPEMEHW W Myib-
CaUVOHHYI0 COCTaBnAwLME U MNepexo-
€ K peleHNo T.H. «OCPefHEHHbIX Mo
PeliHonbacy ypaBHeHunn Hasbe-Crokca»
(Reynolds averaged Navier-Stoks Method,
RANS). HoBas cuctema anddepeHumnann-
HbIX YPaBHEHW ABNAETCA He3aMKHYTOW

Puic. 1 PaspyweHus dacagHbIx KOHCTPYKLWIA Npy
BETPOBOW Harpyske

N TpebyeT AOMOMHUTENbHbIX COrNalleHni
(«mopenein TypbyneHTHoCTU»). Mopgenb
SST (Shear Stress Transport, nepeHoc
caBMroBbix HanpsaxeHui, F.Menter, 1993),
KOMOVHMPYSA AOCTOMHCTBA KNacCUYeCKnX
mopenen «k-e» mn «k-w», obecneunsa-
€T [AOCTaTOYHYI TOYHOCTb pe3y/bTaToB
1 3G PEKTUBHYIO CXOAMMOCTb UTEPALNOH-
HOro npouecca fake npu OTHOCMTENbHO
rpy6bix CeTKax 1 yMepeHHOM pa3peLleHnm
NMOrpPaHUYHOro Cos.

PelleHne OCHOBHbIX ypaBHEHWI MOXeT
NPOBOAUTLCA Kak B CTaLMOHapHow (onpe-
JDEenATCA TONbKO CPEeAHAs COCTaBnAlo-
Was aspofMHaMMUYECKUX Harpysok), Tak
1 B HeCTauMOHapHOW NOCTaHOBKe (onpepe-
NATCA CPEAHAA 1 MyNbCaLMOHHaA COCTaB-
nAwowWre asdpoAMHAMUYECKMX Harpys3oK).
K coxaneHuio, TOYUHOCTb (M HJake MpakTu-
yeckas CXOLMMOCTb) CTaLMOHapPHbIX pacye-
ToB RANS B cuTyaumsax ¢ pasBuTbIM BUX-
peobpa3oBaHMem He Bceraa yaoBneTBopu-
TenbHa. HectauymoHapHble pacyeTbl RANS
(Unsteady RANS, URANS) Takxxe He Bcerga
No3BOJNIAT NPABUSIbHO OTC/IeANTb CPbIBHbIE
noToku. B 3Tol cBA3M Hanbonee aKTUBHO
B HacTosLee BpeMs pa3BMBalOTCA «rnbpug-
Hble» nopxopbl. Mpn DES-nogxope (mope-
JIMPOBAHNN  «OTCOEAVHEHHbIX» BUXpPENn,
Detached Eddy Simulation, M.X. Crpeney
n PR. Spalart, 1997) kombuHupytotca LES
(MmogenupoBaHune KpynHbIx Buxpewn, Large
Eddy Simulation) n URANS, uto nossonset

Puc. 2 TeomeTpuueckas mopenb XK B okpy»xatoleid 3acTporike (ANSYS Mechanical)
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[MopenupoBaHue

Puc. 3 CneBa - ceTka Ha noeepxHocTn KK 1 Ha 6nnsnexalyux 3naHmax, cnpaea — pacyeTHas ceTka
BbIUNCSIUTENBHOrO fJoMeHa paanycom 1 Km (6 060 603 y3na/KoOHeUHbIX 06bemMoB)

BO MHOrO pa3 YMeHbWWTb TPyAOEMKOCTb
pacyeToB MO CPABHEHMIO C KKJTACCUYECKUM»
LES. Buxpu B norpaHu4yHom csioe v B6nn3N
HEero MOAENUPYIOTCA WHTErpasbHO, OTCO-
eflMHEeHHble BUXPWU MpeanaraeTcs mogenu-
poBaTtb geTanbHo (aHanoruyHo LES), npume-
HASA [OCTaTOYHOe paspexeHue ceTku. Mpu
nogxoge SAS (Scalable Adaptive Simulation,
Menter, Egorov, 2005) KOMBUHMPYIOTCA yXKe
DES n URANS, B npouecce HeCTaunoHapHO-
ro pacueta rubko n3meHseTca npepesibHbIN
pa3mep yuntbiBaembix Buxpen [10].
YncneHHada annpoKcMmauuma OCHOBHbIX
ypaBHeHWiA rMAPOra3oanHaMUKK, Kak npa-
BWJIO, OCYLLECTBNACTCA METOAOM KOHEYHbIX
06bemMoB. HesBHble CxeMmbl MHTerpupoBa-
HUA NO3BOAAIT MPUMEHATb BPEMEHHON
war ¢ yncnamu KyparTta Co~3, npu ycnosuu
OTC/IeXXMBAHUA OTK/IMKA CUCTEMbI.

Mpumep wuncnonb3oBaHNA MeTOANKMN
ANA NPOEKTUPYEeMOro »uinoro Aoma B
3acTponike

PaccmoTpeHo npoektupyemoe B Mockee
23-3Ta)KHOe Moe 3[laHne CJIOXKHOTO oyep-
TaHUA B CYLECTBYIOIWEN W MaHMPyeMon
3acTporike (puc. 2, 3) [1].

PA3PABOTKA U BEPUOUKALUNA
PACYETHOI MOJENN

MpakTrnyeckas NoAroToBKa MoAeNv HauvHa-
€TCA C CO3AaHNA reoMeTpuyeckon obbem-
HOV MOZENU COOPYXKEHUS U OKpY»KatoLlein
3aCTPONKM.

Mpwn cozpaHnm TpexmepHoi (3D) reometpu-
yeckor moaenu xunoro komnnekca (PKK) mak-
CYMaJIbHO YUMTBIBAETCA peasbHas reoMeTpus
¢dacanoB (6anKOHbl, OKOHHble NMPOEMbI U T.M.),
UTO HEMAJSIOBAXKHO AN1A afleKBATHOW OLIEHKM

Puc. 4 Cnesa — npodunu KnHeTnyeckon sHeprum TypbyneHTHocTr TKE (cUHARA nnHKA), M¥/c2 1
ropr30HTaIbHOW COCTaBAAIOLLEN CKOPOCTM BeTpa U (KpacHas NnHUA), M/C, ANiA NepBOro BETPOBOro
palioHa, Tn MecTHOCTU B («nprropopay), cnpasa — pacyetHas obnactb (ANSYS CFX) c 0603HaueHHbIMU

rPaHUYHBIMU YCNIOBUAMM AJ1A YrNa aTaku BeTpa 0°
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Typ6yneHTHas| KNHEeTn4YeCKana sHeprma

== CKOpOCTb

112 BblchM Man/mnronb

= Typ6yneHTHan KNHeTUYeCKas SHeprus

x P »

a3poANHaAMMNYECKIX AABNIEHNIA, NX JIOKaNbHbIX
3KCTPEMYMOB 1 pacnpefeneHuns no nosepx-
HocTn PKK. pn mogennpoBaHUn peanbHOWN
3aCTPOWKN paccmaTpuBaeTca 6Gnusnexaluasn
Tepputopua paguycom 1 km. OKpy<atolas
3acTpolika MopenupyeTca  YnpoLeHHO
COMNMAacHO WCXOAHbIM AaHHbIM, poTorpadu-
AM 1 nHdopmauunm mn3 MHtepHeta (pecyp-
cbl openstreetmap.org, yandex.ru, google.
com, wikimapia.org, gdeetotdom.ru n gp.).
Mpn NOCTpoOeHNM reoMeTpUUecKon Mopenv
3aCTPONKM yUnTbIBaeTCA peanbHOe Pacnono-
XKEHVe 34aHUI OTHOCUTENBHO LIENEBOro 06b-
€KTa, UX BbICOTa 1 ceyeHMne B NnaHe, a TakKe
NoKanbHbI penbed MecTHOCTM (nepenapgbl
BbICOT BONM3K LieN1eBOro o6bekTa).

PacueTHbI BO3AYLWHbIN AOMeH GpopmMumpy-
eTcA cnepyowm obpasom: nocse co3gaHua
B ANSYS Mechanical o6bemHas reomeTpu-
yeckaa mogenb KK (cm. puc. 2) «BblunTaeT-
CA» 13 MOLENV BO3AYLIHOIO NMPOCTPAHCTBA
(B dopme unnuHapa).

Hanee B npenpoueccope ANSYS
Mechanical ¢ ucnonb3zoBaHuem paspabo-
TaHHbIX MapaMeTPU3NPOBaHHbIX MaKpPOCOB
B MONYYEHHOM pPaCYeTHOM [OMEHe CO3-
[aeTCA HEeCTPYKTypupOBaHHas ceTka U3

a) OanHouHoe 31aHne

A i

" (=53 - .
N\

6) 3paHue B OKpy»KaloLLel 3acTpoiike
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Puc. 5 CpegHue cymmapHble BeTpoBble Harpysku Ha KK B 3aBMCMOCTM OT HanpaeneHnsa BeTpa, Tc. FR -
paBHogewcTBytowwana cuna, FX, FY — npoekuun FR Ha ocn KoopamHaT (3HaueHWA npriBedeHbl Mo MOAYIO)

a) OanHouHOoe 3faHne
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6) 3aaHue B OKpy»KaloLLiel 3acTpoiike
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Puc. 6 OrnbatoLiyie MakCUManbHOTO (CUHASA IMHNA) U MUHUMAMbHOTO (3eN1eHas NMHNA) 3HAYeHWUI AaBneHns
Ha dacagpl KK B 3aBUCMOCTM OT HanpaBnieHnsA BeTpa, [Na (3HaueHrsA NpuBeaeHbl MO MOAYo)

TeTpasgpoB (coxpaHsaeTca B popmarte *.cdb)
1 Ha3HaYaloTCA Y3/10Bble KOMMOHEHTbI (AnA
yAao6cTBa fanbHenllero npucBoeHWs rpa-
HUYHbIX ycnosun B npenpoueccope ANSYS
CFX-PRE).

Mepep npoBefeHMeM OCHOBHbIX as3po-
AHamuyeckux pacuyetoB KK ¢ yyeTom
OKpY>KaloLLe 3aCTPONKN Ha MOAENU «ofu-
HOYHOrO» 34aHNA MPOBOANTCA Cepusa BepU-
bUKaLMOHHBIX pacyeTHbIX UCCIeaoBaHUiA
C uenblo Bbibopa ONTUMaNbHLIX Napame-

TPOB PACYETHOW CETKM HernocpefACcTBEHHO
Ha noepxHocTu 1 B65M3n XK (nposepsaeT-
Csl CETOUYHAsA CXOANMOCTbD).

FTPAHNYHDbIE N HAYAJIbHbIE

ycnoBuA

O6nactu pacyeta (cm. puc. 4) nNpucBoeH
gomeH Air (Bo3gyx) co cnegyowymmn ¢usu-
YeCcKMMM NapameTpamum: TUM cpefbl — HeCXK M-
Maemblli Bo3ayx npu Temnepatype 25 °C
1 pasneHnn 1 atm.

[paHnuyHble ycnosua Ha «Bxoge» (INLET)
COOTBETCTBYIOT 1-My BETPOBOMY pPalioHYy,
TMNy mecTHoctu B («npuropog») B cooT-
BeTCTBUU € AaHHbIMU CHMM [2, 3]. Mpodunn
JaBneHni U nynbcauuin 6binn nepecynTa-
Hbl ana seoga B nporpammy ANSYS CFX
C nomoulblo paspaboTaHHOro Makpoca
B aHaNOrny4yHble 3aBUCUMOCTWU OT BepTU-
KaJbHOW KoopAMHaTbl [ANA CKOPOCTH,
KWHETNYECKON 3Heprum TypbyneHTHOCTU
1N dHeprum auccmnaunm, CoOOTBEeTCTBYIO-
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[MopenupoBaHue

WMe pacyeTHbIM 3HAYEHUAM Harpysok c
yyeTom KoddduuMeHTa HapeKHOCTU Mo
Harpyske 1.4 (puc. 4). MacwTab TypbyneHT-
HOCTW NPUHAT paBHbiM 300 M B cooTBeT-
CTBUM C pekomeHgaumamm Eurocode [5]. Ha
«Bblxoge» (OUTLET) n Ha BepxHel rpaHuue
0611acTM NOTOKY Ha3HauvaloTCA «MArKue»
rpaHunyHble ycnosua Opening ¢ HyneBbiMU
OOMONHUTENbHLIMYA AABAEHUAMU U TaKu-
MU Ke napameTpamu TypOyneHTHOCTH, Kak
1 Ha «Bxofe». Ha «3emne» n Ha Bcex 3aa-
HUAX 3aaHO YCIOBME «CTEHKU C npunu-
naHnem» (U=V=W=0 m/c), nckniouvatouiee
NPOHUKHOBEHME BellecTBa Yepes noBepx-
HOCTb. B KauecTBe HauaNbHbIX YCNOBUIA BO
BCEM lOMEHe 3aJjaBaNvCb HyNneBble CKOPO-
ctn (U=V=W=0 m/c) n HyneBble JOMONHU-
TenbHble faBneHus.

MAPAMETPbI PACYETA

Hanbonee onacHble HanpaBneHua BeTpa
onpepenAnMcb Ha OCHOBE BbIMOIHEHHbIX
TPeXMepHbIX pPacyeTHbIX WCCNefoBaHUN
B CTaLMOHApPHOW MOCTAHOBKe C WCMOMb30-
BaHuem mogenu TypbyneHTHoctn RANS SST
Kak AnAa mofenn «OfMHOYHOro» 3faHus,
Tak M ANA 34aHMA C YYETOM 3aCTPOMKU Ha
N3BECTHYI0 NepcneKkTuBy nNpu 24 Hanpasne-
HMAX BeTpa (yrnbl ataku BeTpa oT 0° fo 345°
c warom 15°).

KpuTeprnem okoHYaHMA cyeTa Ha3HauyeHo
MaKCUManbHoOe KonnyecTso ntepayunm — 500
AN BOCTUXKEHME MAKCUMaJIbHbIX HEBA3OK
no AaBJIEHNIO 1 MO BCEM KOMMOHEHTaM CKO-
pocTtn 10,

MuHMManbHble U MaKcMManbHble 3Haue-
HUA NOKanbHbIX AaBNeHWU OLEeHUBANuChb
C UCMONb30BAHNEM BbIUMCIIEHHbIX CPEAHUX
3HaUYeHWI [aBMeHUA, BeNYMHbI KUHEeTU-
YyeckoW 3Heprum TypbyneHTHOCTM U3 CTa-
LMoHapHoro pacueta. [na onpepgeneHus
NMUKOBbIX 3HAYeHWA W NynbCaLNOHHON
cocTaBnAioWen faBfeHnsa No onbITy Npo-
BelleHHbIX paHee pacyeToB MPUHATHI 3Ha-
yeHna KoapPMLUMEHTOB 0OECneYeHHOCTH
Omin=6 n Omax=4. OTMeTUM, 4TO, B OTAU-
ynMe OT rayccoBa pacnpepeneHusa (Omin=
Omax=3 ana obecneueHna BepOATHOCTU
99,7%), faHHOe pacnpepeneHne MNPUHATO
Ha3blBaTb «CKOLUEHHbIM». 3HauyeHne Ko3¢-
duumneHTa KoppenAaunyM NPUHATO PaBHbIM
1 (B 3anac).

PE3YJIbTATbl ASPOAUHAMUYECKUX
PACYETOB

MonyueHbl cnepylowme pesynbraTbl MHO-
rOBapMaHTHbIX pPacyYeTHbIX WCCAefoBaHUN
(KaKk AnA «oguHOYHOro» 3aaHnA — 6e3 yyeta
OKpYy»KaloLLelr 3aCTPOMKNY, «B YNCTOM MoOse»,
Tak M AnAa 3[4aHNA C y4eTOM 3acTPOMKM Ha
N3BECTHYIO NepCrneKkTnBY):

BeTpoBble Harpyskm Ha Hecywme KOH-
CTPyKLMK:

— CpepHue 3HayeHuA CyMMapHbIX pac-
YeTHbIX BETPOBbIX HArpy3ok Ha Hecylue
KoHcTpyKumn KK (puc. 5) B 3aaaHHbIX GurK-
cnpoBaHHbIX ocax (FX, FY, Tc), BekTopHasA
cymma Harpysku (FR) n KpyTAWwmMiA MOMeHT
OTHOCUTENBHO Havana koopauHat (MZ, Tcem)
ana 24 HanpasneHui (war no yray 15°);

Puc. 7 NMoaTaxHble ornbatouime MuHumanbHoro (Pmin) n makcumanbHoro (Pmax) sHaueHun
nasnenus (Ma) Ha dacapHble KOHCTPYKLMK KK € yueTom Bcex HanpaBieHnin BeTpa

a) Bvuq c60Ky
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- cpepHsaa (f, H/m), aMHaMmuueckas amnnu-
Tyaa wan nonypasmax, fdyn, (H/m) coctas-
nAWmMe NOroHHON cunbl U Ko3prumneHT
«avHammyHoctny (kdyn=fdyn/f) nna coot-
BETCTBYIOLE KOMMOHEHTbl (MOBEPXHOCTb
cbopa aspoauHaMNYECKO Harpy3Kmn B ypoB-
He nepeKpbITUA) Kaxkaoro staxa MKK.

BeTpoBble Harpy3ku Ha ¢acafHble KOH-
CTpyKUmM:

- orunbaolme MakCManbHOrO U MUHW-
MajIbHOTO 3HauyeHWI JaBneHusA Ha dacapbl
KK pna Bcex HanpaBneHwuii BeTpa (puc. 6);

- ornbaoLme BbIYUCTIEHHBIX MO3Ta)KHO
MaKCUManbHbIX Y MUHUMAalNbHbIX 3Hauye-
HUN BeTPOBOro AaBneHMA Ha dacapHble
KOHCTPYKUMKN (puc. 7); nsononsa BepxHen
ornbawowen MakCUManbHbIX 3HaYeHUNn
BETPOBOrO [AaBJieHUs, HUWXHei orubato-
wen MWHUMANbHbIX 3HAaYEHUI BETPOBO-
ro fAaBneHuWAa N COOTBETCTBYIOLWMX YINOB
aTaku BeTpa, NMpu KOTOPbIX peannsyoTca
3T ornbawowme, npeacTaBneHsl B rpadu-
YeCcKoM BUAE;

— OCHOBHble pe3ynbTaTbl pacyeToB ASiA
Hanbonee MOBTOPAEMOro tOro-3amnafHoro
HanpasneHua BeTpa (yron 225°) n ogHoro
13 Hanboree OMacHbIX C TOUKM 3peHns Kak
Hecywwmnx, Tak U dacafHbIX KOHCTPYKUUI
(yron 195°) B rpadmyeckom Buge (puc. 8).

CpenHve pacuyeTHble BETPOBble [faBre-
HMA MOJNTyYeHbl B pe3yribTaTe CTaLMOHAPHbIX
pacuyeToB, AMHaMMuyecKaa COCTaBhAlowWas,
MaKC/MasbHble 1 MUHVMAasbHble AaBneHus
BbIYMCIANNCE MO METOAMKE, NpeacTaBieH-
Howm B [1, 10].

B) 34aHVe B OKpY»KaloLLeln 3acTpolike
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AHANU3 PE3YJIbTATOB 1 BbIBOA1bl

B pe3ynbrate BbIMONIHEHHBIX YWCAEHHBIX
NCCNefoBaHWA BbISIBNEHO 3HauMTeNIbHOe
BANAHME OKpYXKaloLlel 3acTPONKn Ha dop-
MUPOBaHMEe BETPOBOrO NOTOKa OKOMO pac-
CMaTpUBAeMOro 3pdaHus, a C/iefoBaTesibHO,
1 BETPOBbIX HAarpy3oK Ha Hero. B cnyyae non-
HOW 3aCTPOWKW BbISIBNEHO CHUMXEHNE MaKCu-
MaJibHbIX BETPOBbIX Harpy3oK Kak Ha Hecy-
WKe, Tak U Ha dacagHble KOHCTPYKUMU Ha
30-35% 3a cueT yueTa MHTepdepeHummn 6nms-
nexallmx coopyxeHui («3ateHeHna» XKK).

OnpepneneHbl pacyeTHble cpefHMe U Nynb-
CauMOHHble COCTaBnAwWME BeTPOBbIX
Harpy3ok (C yyeTom BCeX HanpaBfieHUN
BETpPa) Ha Hecylme KOHCTpyKLmmn XKK.

C TOUKU 3peHuns peannsaunm Makcumarsb-
HOW paBHOAENCTBYIOLEN aspoanHammye-
ckoll cunbl (FR) Hambonee xapakTepHbl-
MM 1 ONacHbIMK Yrnamy aTtaku BeTpa Ana
«OANHOYHOro» 3aaHuA anatTcs 60°, 165°,
300° ona 3gaHuAa B 3acTponke — 195° 300°.
[nA Bbl6paHHbIX XapaKTepHbIX Hanpasne-
HUI BeTpa BblYMCNEHbI 3HAYEHNA CpeaHei
OVHAMUYeCKON COCTaBNAlLEeN MOrOHHON
aspoAMHaMUYeCcKon cunibl U Koddpoduum-
eHTa «AUHaMMWYHOCTW» [NA COOTBETCTBY-
olel KOMMOHeHTbl (MoBepXHOCTb cbopa
a3poAMHaMUYECKON Harpysku) Kaknoro
aTaxa KK.

OnpepfeneHbl pacyeTHble «orunbaiome»
MaKCMManbHbIX 1 MUHAMAaJIbHbIX BETPOBbIX
fJaBneHui (C yyeTom BCex HanpaBieHWi
BeTpa) Ha pacapHble KOHCTpyKLUun XK.

MonyyeHHble pe3ynbTaTbl pPacyeTHbIX
BETPOBbIX Harpy3ok Ha ¢acafHble KOH-
CTPYKLUMM 1 pacnpepeneHne cKopocTen
OKONO uccnefyemoro ob6bekta MoOryT
NOCNYXWUTb WCXOAHBbIMWA [AaHHbIMU ANA
nposeneHuns 6onee feTanbHOro U TOYHOrO
nccnefoBaHUA pacnpefeneHna noTokoBs
B6MM3M dacafHbIX KOHCTPYKUMIA C yuye-
TOM pasHULbl TemnepaTypbl U 3aTeKaHUA
B BO3JYLIHOE NPOCTPAHCTBO MeXAy cTe-

Puc. 8 3paHve B okpyxalowel 3actporike. CpefHMe 3HauyeHMA CKOpPOCTM BETPOBOro notoka (m/c) B
rOpPV30HTaNbHOMN MNOCKOCTM Ha BbicoTe 20 M. CnieBa — yron aTaku BeTpa 225° (Hambonee nostopsiemoe
lIoro-3anafHoe HanpasJieHue), CnpaBa — Yron aTtaku BeTpa 195° (Hambonee onacHoe HanpaBneHue).

HOM W HaBeCHbIM ¢acafom, YTO MOXeT
noBfieyb 3a cobol B paBHOW CTEMEHU KaK
yBeNMyeHne, Tak 1 NOHUXKEHNE pacUYeTHbIX
BETPOBbIX HAarpy3okK Ha dacapbl.

Pa3zpaboTaHHble MNapamMeTpuU3OBaHHbIE
MOAENN 1 MONyYeHHble pe3ynbTaTbl YMC-
JIEHHOrO MOAENNPOBAHNA BETPOBOW a3po-
AVHAMUKN pPeKOMeHAyeTCA UCMoib30BaTb
npu ¢GopmMmMpoBaHMM W OCYLLECTBAEHUN
cncTembl MOHMTOpPUHIa XKK.

3AKNIOMEHUE
PaspaboTtaHHasa cotpygHukamu 3A0 HUL
CralmO n HOLU KM MICY meToamka uunc-

NEHHOro MOAENMPOBaHUA BETPOBOWN aspo-
OVHaMUKKN  BbICOTHbIX 3[aHUIA, COOopyXe-
HWUA 1N KOMMJIEKCOB MO3BOJIAET onpeaenaTb
CIIOXHYI0 TPEXMEPHYI KapTuHY o6TekaHua
CTpouTENbHbIX 06bEKTOB «HEKAHOHNYECKOM»
KOHOUrypaumm, Ana KOTOpbIX AeCTBYOLWL e
CTpouTenbHble HOPMbl He AialoT AOCTOBEPHbIX
peKkomeHaaumii Mo onpeaeneHntio BETPOBbIX
Harpy3ok. [lonyyeHHble pacuyeTHble aspo-
AVHaMUyecKkre napameTpbl BbIYUCAAIOTCA
C Y4YeTOM OpWIMHaNbHON apPXUTEKTYPHOMN
dopmbl 3gaHn (1 pacapos), HTepdepeHLUn
C OKpY»><atoLLell 3aCTPONKOWN, a TaK»Ke SIoKanb-
Horo penbeda mectHocTw. M
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C MOMEHTa Hayana MPOM3BOACTBa CEPUN BO3AYXOOXNaKAAEMbIX UAIEPOB Carrier AquaSnap B8 Poccuio Obinn MOCTaBNEHbl,
CMOHTVPOBAHbI 1 3anyLeHbl B SKCMTyaTalltio COTHW e ANHNL O60py,EI,OBaHI/IH. B HacToALlee BpemA OHW yCnewHOo pa6OTaPOT
Ha KOMMePYeCKnXx, O6LLL€CTB€HHbIX /A MPOMbILLNEHHbBIX obbekTax. Komnanwsa Carrier HEMPepbIBHO OTCNEXMBAECT TEHAEHLNN
PblHKa ﬂOTp€6HOCTI/I 3aKa34yrKOB B OTpac/in. yCOBepLLIeHCTBOBaHHbII\/l pPa3BnTMEM NIVHEKN AquaSnap CTan pe3ynbrat
MHOFONETHWX NCCNeNOBaHNIA, BOMIOLWEHHbIN B 0OHOBNEHHBIX MoenAx MOHOBNOYHBIX 4nnnepos.

Matepwansl npegoctaeneHsl AHI CARRIER FZC
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YUNNNC KSPPUEP (WILLIS HAVILAND CARRIER)
(1876-1950) — aMepUKaHCKNIN MHXEHEP, N306peTaTenb, JOKTOP MHXKEHEPHbIX HayK.

Poauncs B wrate Hblo-Mlopk B cembe Gpepmepos. C AeTCTBa yUYEBHUKM 1 YMHblE KHUTW BblN € AMHCTBEHHDBIM
[103BONIEHHbIM pa3BneyeHnem Ynnnuca. OTel 4acTo NprBNeKan ero K PEMOHTY CeJIbCKOX03ANCTBEHHOrO 060PYAOBaHMS,
OHU BMECTe COOpPY»Kanu XONOAUNbHUKN ANA XPaHEHUA MAca, pa3pabaTbiBany BEHTUAALMOHHbIE CUCTEMbI AnA
KOPOBHMWKOB. YUNINC 651ecTALLe OKOHUMM CPEAHIOI0 WKOJY U Ha JIbFOTHbIX YCIIOBUAX Obln NPUHAT

B KopHennbckun yHnsepcuteT. B 1901 rogy Kappuep nonyunn cteneHb JOKTOPa MHXXEHEPHbIX HayK U YyCTPOUNCA

B OTAEN dKCNepuUMeHTanbHoOWM UHXeHepnmn KomnaHnum Buffalo Forge.
17 viona 1902 roaa B byddano, wrat Hbto-Mopk, cozaan ans 6pyKAMHCKoON TMnorpaduy NpoeKkT NepBoro KOHANUMOHePa
BO3AyXa — MPVHLMMNVANbHYIO CXEMY arperaTa, MO3BONIAOLWEro KOHTPOIMPOBATb BNAXKHOCTb 1 TeMnepaTypy BO3AyXxa.
MaTeHT Ha KoHAMUMOHep nonyumn 2 aHBapa 1906 ropa. MepBblii AOMALIHNA KOHANLMOHEP ero KOHCTPYKLUK Gbin
yctaHoBneH B 1914 rogy B MnHHeanonuce, wrat MuHHecoTa.
26 vitoHA 1915 roga ocHoBan Kopnopauuio «Kappuep».

epva XONoAUNIbHbIX MalUUH
30RB AquaSnap oT Kom-
naHun Carrier nonofaHu-
Nnacb HOBbIMW  MOAENAMM.
[nana3oH npowvsBoanTeNb-
HocTh oT 160 go 529 kBT obecneunBaeTcs
fABeHaauaTbio TUNopasmepamu. [na Hau-
Nyywnx nokasateniell no 3¢p¢peKTUBHOCTM
N cToMmocCTU 3a KBT xonofa HoBas nuHelika
npepycMaTprBaeT fiBe BEPCUN WCMOSHEHNA
YnnNepoB:

- mopenb 30RBM AquaSnap asnsetca
KOMMaKTHbIM pelleHneM «BCE B OHOMY,
npefHasHayeHHaA NPenumyLLecTBEHHO Ana
paboTbl Npu MONMHOWN Harpyske, roe Tpe-
OyI0TCA MUHMMANbHble WHBECTULMOHHbIE
3aTpaTbl Ha 060pyAOBaHNE;

- mogenb 30RBP AquaSnap Greenspeed®
pa3paboTaHa 1 onTUMK3poBaHa Ans pabo-
Tbl NPU NEepPEMEHHbIX Harpy3kax, obecneuu-
BaA BblCOKME MnokKasaTenn 3¢deKTUBHOCTM
npw HenonHbIx Harpy3kax (ESEER/IPLV).

Yunnepbl AquaSnap HOBOro MoOKoseHuA
pa3pabaTtbiBanncb  Ans YOOBJIETBOPEHUA
cylecTByOWMX 1 6yaylwmx TpeboBaHuid no
SKONOTMYHOCTY, IPOEKTUBHOCTM U SKCMY-
aTaUMOHHbIM XapaKTePUCTUKaM. DTO CTano
BO3MOXHO 6GnarofiapsA NpUMeHEHUo CoBpe-
MEHHbIX TEXHONOrMiA, CyWwecTBYOWMX Ha
CErofHAWHNN OeHb:

« Komnpeccopbl Scroll HoBoro nokoneHus;

+ BEHTWUIATOPbI C YACTOTHbIM MPUBOLOM
Greenspeed® (mogenu 30RBP);

+ MUKPOKAHasbHbIN TEMIOOOMEHHUK KOH-
feHcatopa MCHE  Novation® u3s Hosoro
aNIOMWHNEBOTO CMaBa;

+ MAaCTUHYaTbI TENIO0OMEHHUK ncnapu-
TENs C YMEHbLUEHHbIMW TMAPaBANYECKUMN
notepsmu;

+ aBTOAfanTMBHOE UHTenneKTyasnb-
HOe MUKPOMPOLIeCCOPHOE YyMnpaBiieHne
Greenspeed®;

+ OMUWOHaNbHaA naHenb YynpasneHuA
Touch Pilot c ceHcopHbIM LiBETHBIM AnCneem
C BO3MOXHOCTbIO KOMMYHMKauum no web-
nHTepdeiicy;

+ JOMNONHUTENIbHOE 3HeprocbepexeHune
3a CYeT MHOrOYUC/IEHHbIX OMUMOHAaNbHbIX
BO3MOXHOCTEN:

— DX $puKynuHr Ha OJHOM USIN ABYX KOH-
Typax

— rMapaBANYeCcKUn GPUKYNUHN

— MOMHasA/J4acTMYHAA peKynepauunsa KoH-
[eHcaTopHoro Tensna

+ YMEHbLLUEHHOE coflepKaHne 030H06e30-
nacHoro xnaparenTa R-410A.

COBOKYMHOCTb MHXEHEPHbIX peLleHni
no3Bosivia BbLIATU Ha HOBbIA YPOBEHb
appekTuBHoCTU. MpU coxpaHeHun rabapu-
TOB npexkHewn Bepcumn ynnnepos 30RB yaa-
nocb ysenuuntb 3ddektTmBHocTb fo 15%
B 3aBMCUMOCTHY OT TUNoOpa3smepa.

MPOCTAA UHTEFPALNA B CUICTEMY

O6e mofeny MOryT OCHaLATbCA 3aBOACKUM
BCTPOEHHbIM rugpomogynem. B 3aBucumo-
CTV OT MPVHUMNWANBHON CXeMbl M Ha3Ha-
YeHuA cucTembl xnafocHabxeHua Carrier
npepnaraeT Ha BblOOP WeCTb BapKaHTOB.
napomoaynv NocTaBRAIOTCA C OAVHOYHbBIM
WS CABOEHHbIMK Hacocamu. Beicokoro nnm
HM3KOro AaBnieHus ¢ QyHKUMEN pesepsu-
pOBaHMA M OTCNIEXMBAHNA YacoB HapaboT-
Kn. [InA cmctem C nepemeHHbIM pPacxofoMm
XJTAAOHOCUTENA NPefyCMOTPEHO MCMOoHe-
HMe HaCOCOB CO BCTPOEHHbIM YaCTOTHbIM
NPUBOAOM C WHTENNEKTyalbHON cCucTe-
Mol Greenspeed® HoBbili rugpomonynb
OoCHallaeTcA fAaTyMkamy  [aBneHus, KoTo-
pble MO3BONAT fenaTb M3MepPeHna pacxo-
Ja U oTobpaxaTb B peasbHOM BPEMEHU Ha
Aaucnnee cuctembl ynpasnenus Pro-Dialog+
unn Touch Pilot. M3meHeHns napameTpos
N pexrnMoB paboTbl MOXKHO OCYLLEeCTBAATb

HernocpefCTBEHHO yepe3 MeHI0 NHTepden-
ca. bnarogapsa HoBomy anropuTtmy ynpasne-
HUA N NPAMOMY B3aMMOAENCTBUIO C  Haco-
COM oTnana HeobXoAMMOCTb B YCTaHOBKe
6an1aHCMPOBOYHOrO BEHTWIA Ha BbixoAe. OTO
CcHM3WNo obujee ryapasaMyecKoe conpo-
TUBJIEHNE W MOSIOKMTENIbHO CKa3aNnocb Ha
3HeprocbepekeHMn Hacoca.

CncTema € 4acTOTHBIM perynnposaHnem
HacocoB Greenspeed® npepycmatpusaet
TpW pexrma paboTol. MepBbiii — nogaepxa-
HMe NOCTOAHHOro pacxofa, BTOPON — nop-
flepXKaHve 3aflaHHoro nepenaga fasneHunAa
1 TPeTUn — NoAAEePKaHNe 3a4aHHOro nepe-
naga Temnepatyp. Pexum noppepxaHua
NOCTOAHHOrO nepenaja AaBfleHna coyeTta-
eTcA C pa3sHoo6pasHbIMK  CucTeMamu, rae
Ha TepMIHaNax ycTaHOBJIEHbI [1ByXXO[OBble
KnanaHa. [laHHbIl anropuTm ynpasfieHua
rapaHTMpyeT onTumasibHoe nepepacnpepe-
NeHre PacxofoB K NOTPeOUTEeNnAM Ha Kax-
AoM KoHType. [logpepxaHue e nocToAH-
HOro TemnepaTypHoOro nepenaja B KOHType
XONOAOCHaGXeHNA MpUMeHUMO AnA 6onb-
LINHCTBA TUNOB KANMATUUYECKMUX CUCTEM.

BbICOKAA HAJEXHOCTb U TMBKOCTb
MNPUMEHEHUA
Pa3BuBas TEXHONOrMIO MMUKPOKaHasbHbIX
KoHAeHcaTopoB, komnaHuA Carrier npepna-
raeT 3KCK/03UBHbIE PeLLeHNA MO HaHeCeHNIO
3alWMTHOrO MOKPbLITUA ANA 3arpA3HEHHbIX
N arpeccmBHbIX cpep. B pononHeHne K cTaH-
JapTHbIM MfacTMHam KoHaeHcatopa MCHE
kKomnaHuA Carrier npepgnaraeT aHTUKOPPO-
31OHHble NOKpbITUA Enviro-Shield® n Super
Enviro-Shield®, KoTopble MOXHO MCMONb30-
BaTb B KayecTBe OMuui ANA paclmpeHus
obrnactn npumeHeHuss 3meeBnkoB MCHE
B Cpefax cpeHel U BbICOKOW arpeccMBHOCTM.
MokpbiTe Enviro-Shield® obecneunBaet
3alWMTy BO MHOIMX arpeccrBHbIX cpepax.
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yaTeiA TennoobmerHu (BFHE)

¥ BeicokoaduherTHEHEIR CABOEHHEIR KOHTYD
¥ Hu3koe cogepaHue XnagareHTa
¥ Huakoe nageHwe NaBNEHWA B BOOAHOM KOHTYDE

Nea kouTypa

MynsTUKOMNpeccopHan
KOMNOHOBKa HE3aBHCHMBbIX
XONOAMNLHBIX KOHTYPOB

TovHOe CoOOTBETCTBUE
TENNOBOW Harpyske

3¢ pekTusHan pabota
Oae npu MHHHMANLHOH
Harpyske

Peseps HaOeKHOCTH NPH
BbLIXOE W3 CTPOA OOHOMO
W3 KOMNPECCOPOE

Enviro-Shield® - 3To HaHOKOHBEpPCMOHHOE
NMOKpbITME, KOTOPOe PaBHOMEPHO MOKPbI-
BaeT BCIO MOBEPXHOCTb 3MeeBUKa. OHO cO
BPeMeHeM He OTC/lauMBaeTcsa U He TepsaeT
cuenneHne C ocHoBaHMeM. TOHKOe MOKpbI-
TWe He BAMAET Ha Tennonepeaayy unu npo-
XoxAeHne Bo3gyxa. B nokpbitum Enviro-
Shield® ncnonb3ytoTca MHIMGUTOPBI KOPPO-
31K, KOTOPble aKTMBHO MPOTUBOAENCTBYIOT
OKWCNEeHWo B pe3ynbTaTe BO3[ENCTBUA
OKpy»Kalolen cpeabl UM MeXaHU4ecKux
nospexgeHuin. C nokpbiTnem Enviro-Shield®
KOPPO3UOHHasA CTONKOCTb NAACTNH KOHAEH-
catopa MCHE yaBamBaetca 6e3 BAMAHMA Ha
Npon3BOANTENILHOCTb TENNOOOMEHHMKA.

[nAa o6bekToB ¢ Hanbonee 3arpA3HEHHbIM
BO3[YXOM WM HaXOAALMXCA B Hemocpes-
CTBEHHOW 6nM30CTM K NpUBGpPEXHON 30He,
npefycMOTPEHO OMuMOHaNbHOE MOKPbI-
Tne Super Enviro-Shield®. OHo obecneuun-
BaeT NPEeBOCXOAHYI 3aluTy B YCNOBMAX
3KCTPeManbHO arpeccuMBHbIX aTtmocdep.
KoHpeHcaTop B JaHHOM UCMOMHEHUN nMmeeT
ype3BblYaliHO NMPOYHOEe U rMbKoe 3MOoKCUL-
HOe NOKPbITNE, KOTOPOEe PaBHOMEPHO HaHO-
CUTCA Ha BCIO NOBEPXHOCTb 3MEEBMKOB AN1A
NMOMHOW M30AALUN OT 3arpA3HEHHON OKpy-
Kawowen cpegbl.

SHEPTOCBEPEXXEHUE

OfHMUM ©3 BapMaHTOB pPaLMOHANIbHOIO
MCMONb30BaHUA TennoTbl, KoTopaA Bblfe-
nAeTca B npouecce pabotol XM, Asnset-
CcA NpUMeEHEHNe MOHOOGNOYHBIX YMepoB
Carrier ¢ TexHonorven yTuansaumm tenna.
MoTeHuman Ana 3Toro 3anoxeH Hemocpeg-
CTBEHHO B XOJIOAWIBHOM LMKNe uyuanepa.
B knaccmueckom BapuaHTe Bce TeMJO, Bblge-
nAaemoe XM, paccenBaetca B aTmocdepy,
npu 3TOM €ro KONMMYecTBO 3HauMTesIbHO
npeBblllaeT XOJIOAONPON3BOANTENIBHOCTb
ynnnepa.

Komnanua Carrier npeanaraet gsa Bapu-
aHTa onuui C pekynepauuen Tennia — 3To
nonHas pekynepauva n vactuyHasa. lNpu
MOMHOW yTUAM3auumM Tensa, NocpefAcTBOM
[AOMONHUTENBHOIO BOAAHOIrO KOHJEeHcaTo-
pa, Mbl MOXeM pekynepupoBaTtb Ao 100%
BblAenAemMoN TenaoTbl NPU KOHAEHcauuu
xnapareHta. Temnepatypa HarpeBa Bofbl
B 3TOM CJlyyae MoXKeT cocTaBnAatb 55-60 °C.

[na peanusaummn YaCTUYHOW peKynepaunm
B KOHType MaluMHbl npegycmaTpuBaeTca
[OMOJIHUTENbHBIA TEMNOOOMEHHUK  (Npea-
KOHAEHCaTop), YCTAaHOBEHHbIA Ha NMHUK
HarHeTaHMA KoMnpeccopa nepen  KOHAOeH-
caTtopom. Takol cnoco6 no3sonsaeT yTumsm-
poBaTb npumMepHo 20% oT obuiero Konuye-
CTBa Ternsia KOHAEHCaUuum 1 noayuntb Bomy
¢ 6onee BbICOKOM Temnepatypoit — fo 70 °C.

Onpepensiowum Kputepuem Bblbopa
OfHOW 13 3TUX ONUUIA ABNAETCA Hanmuune
noTpebuTens OXNakAeHHOW BoAbl, T. K.
B JlAaHHOM C/lyyae nony4yeHue «becnnaTHOm»
ropAaven BOAbl ABNAETCA CONYTCTBYIOLIEN
dyHKumen paboTbl uunnepa. bnarogaps
TEXHOJIOTUM  YyTUAM3aUUN Tenna MOXHO
[06UTbCSA CYLEeCTBEHHOIO CHMXKEHNA SHep-
rosaTpaT Ha HarpeB BOAbl B CMCTEMaxX
C aBTOHOMHbIMK 6olinepamu pacnpocTpa-
HEHHbIX TUNOB.

CBobogHoe oxnaxpeHue (free cooling) -
pacnpoCTpaHeHHbIi  CNocob 3KOHOMUK
SHEepruv, 0CO6eHHO B KNMMATUYECKMX YCO-
BMAX C AJIMHHbIM OCEHHe-3MHUM Nepuo-
gom. TexHonorma no3BoNAeT 3HauyuTenbHO
YMEHbLUNTb FOAOBOE NOTPeGEeHNE SHEPTUN.

B unnnepax Carrier npnmeHaeTcA 3anaTekx-
TOBaHHasA cucTeMa CBOOOAHOro oxnaxpie-
HuA. Vicnonb3yeTca NPUHUMN eCTeCTBEHHON
MUrpaunm ppeoHa B obnacTb 6onee HN3KMX
Temnepatyp W AaBfieHMA — KOHAeHcaTop.
B maHHOM pexmme Komnpeccopbl 6arina-
CMPYIOTCA C MOMOLLBIO 3/1eKTPOMArHUTHbIX
KnanaHoB. T.e. OHM He OYHKUMOHUPYIOT
W, cnefoBaTesibHO, He MOTPEbNAIT SNeKTpo-
sHepruio. MoryT paboTtaTb BeHTUNATOPSI
KOHAeHcaTopa M Hebonblo PppeoHOBbIN
HacoCc AnA uWHTeHcUdUKaLMN  [BMXKEHUA
dpeoHa B KOHTYpe.

OnumnoHanbHO cMcTemMa MoXeT BbiTb ycTa-
HOBJIEHA KaK Ha OJHOM, TaK 1 Ha ABYX KOH-
Typax ogHOBpeMeHHOo. Hanpumep, ecnn gna
obbeKTa pacuyeTHas Harpyska no xonopgy
B MepexofHbi N 3UMHWNIA NEPUOS COCTaBUT
20-25% OT HOMUWHANbHOWM XONOAOMNPOU3BO-
OUTENbHOCTW uYunnepa, [HJOCTaTOYHO OCTa-
HOBUTbCA Ha OJHOKOHTYPHOM OPUKYNWH-
re. 3TO CHM3WT UHBECTMLMOHHbIE 3aTpaThl
3aKa3uuka Ha obopyaoBaHue. B cnyyae ecnm
Harpyska no xonofy B AnanasoHe 40-50%,
B 3TOM C/lyyae Heo6xoAaMMO BblbpaTb onumio
C ABYXKOHTYPHbIM GPUKYINHIOM.

Ba)kHO OTMeTUTb, UTO UnNep MoxeT pabo-
TaTb B KOMOVHMPOBAHHOM peXxunme — OAMH
KOHTYp paboTaeT Ha free cooling, a gpyroi
paboTaeT B pexxmme MeXxaHN4YeCKoro oxnax-
AeHnAa, yto obecneumBaeT OMTUMasbHble
3aTpaTbl SHEprun.

OnAa npoekToB, rae TpebyeTca Kpy-
rNorofyHoe OoxNakjeHne c npoodunem
Harpysku, 6nuskum Kk 100% He3aBUCUMO OT
BPEeMEHN rofa, Hanpumep, NPOU3BOACTBO
WAN  OXNaXkfieHne CcepBepHbIX, npeayc-
MOTpeHa onuua GPUKyIMHra C AOMONHU-
TeNbHbIM  TMAPABANYECKM TennoobmeH-
HUKOM, AOCTynHaa Ao KoHua 2015 ropa.
Mpon3BOAMTENBHOCTD B 3TOM Clyvyae
cocTtaBut ot 70 0o 100% OT HOMWUHaJbHOWN
XONOAONPON3BOAUTENBHOCTN. M

SEEE e
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TEXHUYECKME OCOBEHHOCTW: SNIEKTPOLLKA®

SHEPITOCBEPEXXEHUE CUCTEMbI
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] CranpaptHbiit amanason pa6ounx TeMmnepaTtyp B pesxume oxnaxaeHus

[ Boicokas Temnepatypa npu HemonHol Harpyske B pexume oxnaxaeHus

B Huskan TemnepaTypa NPy HEMOJHOM Harpy3ske B pexume oxnaxaeHna (onuma 288, 28C)
B Hvzkan Temnepartypa Npu HEMNOMHOW HarpysKe B pexume oxnaxaeHus (onuus 28)
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SCIMITAR AS A SYMBOL

OF HOSPITALITY

Katara Hospitality, the global hotel
developer, owner and operator based
in Qatar, clinched two accolades
at the 2015 World Travel Awards,
“Middle East’s Leading Hospitality
Development Company” for the
second year running and “Middle
East Leading Tourism Development
Project” for the iconic Katara Towers
development in the Marina District of
Doha’s Lusail City.

A natural extension of Doha city,
Lusail has been designed to encom-
pass a modern, luxurious yet practical
business and residential environment
while being relevant for Qatar’s thriv-
ing economy.

The crossed swords of the country’s
seal have been architecturally trans-
lated into twin arched towers that
rise gracefully from the podium level,
while the landscaped gardens and
palm trees reflect in the ocean front-
age. Raising gracefully from the podi-
um level, the arched towers will host
a luxurious five-star hotel to cater to
discerning business travelers, a lavish
five-star deluxe hotel and residences
to meet the needs of those seeking
sophisticated luxury accommodation
and branded apartments to become
home to permanent residents. The
property will make available a total of
604 rooms.

State-of-the-art entertainment and
recreational facilities, including spe-
cialist boutiques, VIP movie theatres,
signature restaurants and a private
Cigar Lounge are to be comple-
mented by exquisite banqueting and
conference spaces, as well as office
dedicated areas.

The Katara Towers project was
recently enhanced with the com-
missioning of a man-made satellite
beach-front island. Home to a range
of leisure and water sports facilities,
food and beverage outlets as well
as world-class water parks within a
stunning garden environment, the
development truly is a sight to be
seen. Linked to the Katara Towers
promenade by bridges, this spectacu-
lar feature pins this property as a
reference landmark within the global
hospitality landscape.

“Our aim was to create the hospi-
tality icon of the 21st Century that is
within one of the world’s most excit-
ing urban developments. Our vision is
to set new standards that go beyond
the borders of the hospitality indus-
try and provide a landmark location
that is instantly recognized interna-
tionally,” explained Hamad Abdulla
Al-Mulla, CEO & Board Member of
Katara Hospitality, which in 2014, was
also honoured as the Middle East’s
Leading Hospitality Development
Company.

Opening of the hotel is scheduled
for early 2018.

Katara
Hospitality

PUSHING THE BOUNDARIES OF
TRADITION

BC Prestige is an urban transformation
and mix-used scheme designed by 4M
Architecture and rrgA for Signature
Holding, and is planned for construc-
tion in Arbil, Northern Iraq.

The scheme offers 2,500 luxury
residences together with commer-
cial, social and recreational areas, and
adds a dash of dynamism to its locality
through its bold internal and extrover-
sive forms.

BC Prestige aims to become a new
cultural hub within the developing
town, and to provide a vibrant symbol
of the area by using local topography
to advantage and integrating with the
low-rise structures that surround it in
the town centre.

The project has been designed to
maximize views of the historic Arbil
Castle and the greenest area of town,
Martyr Sami Abdul-Rahman Park, from
the apartments. Plazas, green areas,
terraces and gardens are also central
to the design to provide areas for peo-
ple to relax in a town where green
spaces are rare.

In comparison to Arbil's modest
residential pattern, BC Prestige clearly
challenges ordinary lifestyles and tra-
ditional perceptions of architecture
by bringing new understanding of
modern forms and a response to the
historical pattern of the area.

4M Architecture

LIFE IN NATURE

Californian architects 5+ Design have
completed the design for Krystal
Laputa, a development of three multi-
million dollar luxury high-rise residen-
tial towers and a bar, in the lakeside
community of Luxelake.

The cluster of buildings appears as
a floating island, and the three tow-
ers, connected by canals and bridges,
seem to hover over the lake. A third
floor sky park also connects all three
towers and soars above the access
road, adding a lush green base to the
glass, steel and concrete. The design
of the building works in harmony with
its lakeside position, offering excellent
views of Chengdu city, and encourag-
es interaction between residents and
the outdoors. All around the buildings,
parks and recreational areas give the
residents access to green spaces.

Another stunning feature is a tea
house on the ground floor of one of
the towers cantilevers over the water
that flows in at the base, offering
stunning views of the expansive lake
below.

To further enhance the connection
with nature, each unit is surrounded
by its own private garden. When resi-
dents take the elevator up to their
apartment, the doors open up into
their own private green space at the
entrance.

Each of the three buildings has been
designed with a distinct silhouette,
which adds interest and variety to the
skyline.

Undulating shapes play with the
look and feel of form and space as
balconies, rooms and windows jut
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outward and retreat inward, creating
an abstract geometric facade. A pent
house and sky villa at the pinnacle of
the buildings offer sweeping views
from all angles.

All three towers and the bar offer
uninterrupted views of the scenic lake
surroundings, lush greenery and the
skyline of Chengdu city in the dis-
tance.

5+ Design

MONUMENTAL CITY GATE

This month saw the opening of the
elegant new Bahrain Bay Hotel in
Manama, Bahrain. The Four Seasons
Hotel, designed by Skidmore, Owings
& Merrill (SOM) officially opened its
doors to guests at a ribbon-cutting
ceremony attended by Bahrain’s
Deputy Prime Minister Shaikh Khalid
bin Abdulla Al Khalifa, Four Seasons
officials and other dignitaries. Set on
its own private island, and rising over
200 meters above the bay, the struc-
ture is the focal point of the emerging
waterfront district in Bahrain’s capital
city.

“The completion of the Four Seasons
Bahrain Bay marks a key moment in
this district’s transformation,” stated
SOM Design Partner Roger Duffy. “The
hotel’s bold architectural expression
reflects the spirit of its surroundings -
a growing city brimming with energy.”

The 54,000 sq m, 68-storey hotel
combines 273 guest rooms with exten-
sive event and meeting spaces, a busi-
ness centre, spa and gym facilities,
five pools, and a 2,200 sq m ‘Skypod’
restaurant.

Guests arrive on the private island
via bridge from the mainland, or from
boats coming in through the harbour.
At ground level, an elegant compo-
sition of limestone pavilions cluster
within the lush grounds of the hotel.
At the centre of the pavilions, the main
entrance defined by a grand 12-meter-
tall bronze porte-cochere, whose ceil-
ing extends inside to form the iconic
hotel lobby.

The hotel is composed of two tex-
tured concrete piers that support a
stack of 17 hotel floors at lower eleva-
tions and two restaurant and confer-
encing floors at the building’s summit.
All of the suspended floors feature
extensive, floor-to-ceiling glazing on
the north and south facades, provid-
ing unparalleled views of the Arabian
Gulf and surrounding Manama skyline.
The shimmering glass expanses trans-
form as the quality of light changes
throughout the day. Viewed from a
distance, the building’s dynamic form
evokes a monumental gateway to a
growing city.

SOM

HARUMI RESIDENTIAL TOWERS
New York-based practice, Richard
Meier & Partners has just announced
that the first of the two Harumi
Residential Towers planned for Tokyo
has been completed.

Prominently positioned in Harumi
Chuo-ku City in Tokyo and adjacent to
the site of the 2020 Olympic Village,
the development is the first residen-

tial project in Japan to be designed
by Pritzker Prize-winning architect
Richard Meier. Working alongside
him has been design partner and
colleague, Dukho Yeon. The project
architect was New York firm, Balestri
Architects.

Situated on the waterfront
promenade of Tokyo Bay, the proj-
ect is a focal point for the Harumi
district. As one of the largest and
most prestigious undertakings of
the Mitsubishi Jisho Residence, the
Harumi Residential Towers is intended
to reflect Mitsubishi’'s commitment
to the international and dynamic
cityscape of metropolitan Tokyo. The
two new towers ‘are very much part of
this urban context’ according to Yeon.

Although the two Harumi
Residential Towers are visually the
same in massing, they are concep-
tualised as siblings with two unique
designs, each with its own character,
image and movement, but still main-
taining a dialogue and harmony with
one another.

C1 is the first residential tower to
be completed with its 883 apartments
and 49 stories. The second tower -
expected to be completed in April
2016 - will have 861 apartments and
will also be 49 stories high. Some of
the amenities shared by the residents
of the towers include a terrace gar-
den, a café lounge, special rooms for
events, a fitness centre, library and
guest rooms. At equal heights of 170
meters tall, the towers capitalize on
expansive views of the Harumi Canal
stretching off towards the horizon.

Oriented north-south as a response
to urban planning requirements, the
towers create an exceptionally open
atmosphere of sky and seascape with
views of many significant urban land-
marks including the Rainbow Bridge.
The Harumi Residential Towers pro-
vide a clear expression of form, space
and texture using natural materials,
light and reflection. The design is the
result of a meticulous process of artis-
tic craft and expression that is in har-
mony with its cultural, architectural
and environmental context.

Richard Meier & Partners

SHADOWS DISAPPEAR IN LONDON
A new ‘No Shadow Tower’ designed
by London-based international prac-
tice, NBBJ, is being proposed for a
site on the city’s Greenwich Peninsula
near the O2 Arena. The design aims
to mitigate a major impact in the
creation of tall buildings - namely
long shadows - as demand for city
living that offers light public spaces
continues to grow.

If successful, the idea could revo-
lutionize urban design in the rapidly
developing cities of China and India.
It would also help developers to gain
planning permission in established
western cities such as London and
New York where the potential impact
of new tall buildings on their sur-
roundings is often a stumbling block.

Here’s how NBBJ's ambitious new
project would work if plans get the
green light. Two high-rise buildings

would work together to redirect sun-
light, visibly reducing shadow at the
most active place - the towers’ base
- by about 60%. The twin wall facade
would act as a solar chimney, causing
a stack effect on the southern facade.
Cold air would be drawn from the
northern fagade to cool the building.

The form of the towers has been
derived from the sun angles over the
year at the site location (51.4800° N,
0.0000° W). By using computational
design, NBBJ has developed an algo-
rithm that measures the sun incident
angles during each day in a year and
translates the results into the build-
ing form.

Using a genetic algorithm, design-
ers optimized this form further, using
parameters such as even distribution
of the reflected light, views of the
Thames and a maximum of reflect-
ing surface area. As the sun incident
angles differ at every location on
earth the result of the algorithm is
unique to its location.

Under NBBJ's proposals, the towers
would be mixed use, organized with
residential uses at higher levels and
increasingly active uses towards the
base. The ‘No Shadow Towers’ would
benefit from vertical village morphol-
ogy with a 24/7 feel where residents
could simply walk between home,
shops and restaurants.

NBBJ

FLOATING GARDENS OF NEW YORK
In the city known for its iconic sky-
line of towers stabbing the clouds
and swathes of concrete, another new
skyscraper joins the ranks. Designed
by ODA New York, this pencil thin
tower brings something new and rare
to the cityscape: a floating garden.

The tower is pulled higher by a
rhythm of volumes and creating open
gaps in the facade in which gardens
will thrive, appearing to wrap the
building in leafy green bands.

The residents of the penthouse will
have their own private garden which
covers a whole floor, something very
unusual in the urban jungle of New
York City. Because of this, there are,
of course, some architectural and
engineering challenges. These are
described by Eran Chen, responsible
for the design, in a quote for the New
York Daily News: “I asked myself, ‘Can
you live in a slender tower up to 600
feet above the city and at the same
time have access to a garden as big
as one attached to a ground-floor
home?’ You would think it was coun-
terintuitive, but we are making it hap-
pen. These will be the most unique
outdoor spaces in New York City.”

ODA
THE WINGS OF MUMBAI
Arista is nestled in the suburbs of
Mumbai and rises 45 stories to become
a key landmark on the city’s skyline. A
serpentine landscape wraps around
the building’s entry level plaza and
up onto the podium level recreation
areas.

The three wings of the podium are
designed with the latest amenities for
comfort and leisure. The club house

contains a multipurpose hall, an audi-
torium, swimming pools on both the
ground level and the open top of the
podium, yoga and meditation area
and a health club with a spa, Jacuzzi,
steam and massage rooms.

The garage area has built in wash-
ing stations as well as car charging
stations for the new generation of
electric cars. Bike and jogging paths
are also integrated into the landscape
design to encourage alternative forms
of transportation and fitness.

Active sustainable strategies used in
the tower include rain water harvest-
ing, a sewage treatment plant and
the use of recycled water for sanita-
tion and landscape irrigation. Though
restricted horizontally this has not
stopped ARK in reaching the high end
luxury apartments by simply covering
the aspects vertically.

Architect Reza Kabul

FRANKFURT PIE FROM PORSCHE
DESIGN

Recently has been announced the
winner of the coveted task of design-
ing the Porsche residential tower in
Frankfurt. In the vibrant financial
metropolis, Frankfurt am Main, an out-
standing new building project from
the German high-end real estate mar-
ket lies in store: the Porsche Design
Tower Frankfurt, a residential tower
block in a class of its own - initiated
by P+B Planen und Bauen from Sankt
Augustin.

In the European quarter, currently
one of the most dynamic new city
districts in Germany, an urban mix of
residences, offices, hotels, upmarket
shops and restaurants is emerging.

Attractively laid-out parks and open
spaces, a diverse social infrastructure,
direct proximity to the city as well as
a phenomenal view over Taunus and
the Frankfurt skyline make the loca-
tion perfect for this unique building
project. The competition goal was to
create a residential tower in an excep-
tional, distinctive design with an excel-
lent interior and very special quality
of living.

German practice Griintuch Ernst
Architekten’s layered tower design
will ‘offer its residents excellent inte-
rior layouts and an exceptional spatial
ambiance with views of Frankfurt’s
skyline and the Taunus Mountains'.
Awarded with the €100,000 prize, the
interior will be comprised with Porsche
suites, fully furnished and exclusively
designed boutique apartments, pent-
house apartments and two-story town
houses. Meanwhile, a unique multi-
level car park with electric charging
stations and car-sharing opportunities
will also be available. Chosen over
designs by 3XN, Stefano Boeri and
NMDA, the tower is due to be com-
pleted by 2018 it will be ‘Europe’s first
branded building’".

With many entries for the competi-
tion, second place went to Blauraum
Architekten’s scheme where it would
be divided into three areas with dif-
ferent uses. The exterior facade of
the north, east and south sides are
closed whereas the fagade to the west

is domi—nated by large-scale glazing.

Meixner Schluter Wendt
Architekten’s dynamic design was
third place. Clad in white glass, the
residential tower with irregularly
placed, differently sized windows
that are offset from each other, is sup-
ported by two interior centrally posi-
tioned access cores. ‘The distinguish-
ing feature is the interplay of statics
and dynamism, of solid standing and
hovering. There is a balanced inter-
action of themes such as stability and
instability, heaviness and lightness.’

Porsche Design, founded by
Professor  Ferdinand  Alexander
Porsche in 1972, is overseeing the
design of the project and represents
the typical “iconic style” - a style
characterized by a timeless, puris-
tic and, at the same time, functional
design language.

The distinctive style of the luxury
brand is the inspiration for the design
competition offered as part of the
architectural planning.

After the revolutionary Porsche
Design Tower in Miami, USA, you may
well be excited for a new landmark
member of the Frankfurt skyline - the
first Porsche Design Tower in Europe!

Porsche Design Group

REVIEW

Typology of
Crowning of High-
Rise Buildings

(p. 22)
TEXT BY MARIANNA MAEVSKAYA

For centuries the spires
have been the most logical
crowning of any tall build-
ings. The broach spires
formed the major visual
unique image of cities and
monastic ensembles in dif-
ferent parts of the world.
As for the shape the spire
crowned, it depended on
many factors prevailing in
the national artistic speci-
ficity of various cultural
traditions. These traditions
were honed and perfected
over the centuries and
relied on the customary
materials and available
technologies. What came to
the architecture of modern
times from the established
forms and patterns of the
past? Have the new tradi-
tions and types of crowns
of high-rise structures been
formed with the invention
of elevators and massive
construction of skyscrap-
ers? How have the engi-
neering and construction
technologies of recent
years influenced the vari-
ety of man-made crowns

of the global skyline? Let

us consistently gain insight
into addressed matter.

Not going too far into the depths of
history let us define the types of high-
rise crowns that today can be found in
the real practice of high-rise construc-
tion. These two global trends are the
traditional geometry within the con-
ventional perceptions of the structural
geology of the building that has clear
hierarchy of horizontal and vertical
lines and the new skyscrapers with ele-
ments of nonlinear architecture where
the flow of surfaces creates complex
contours of outlines, curved silhou-
ettes and their parts.

1. Spires as Types of Crowns of
Skyscrapers. Firstly, to install a spire is
a way to increase the specified height
of the building and at the same time
to add complementary engineering
functions to the structure; they are
radio towers, broadcasting of certain
signals, etc. Secondly, the spire plays a
significant role in the logical comple-
tion of the structure growing from
bottom to top. And, finally, the pres-
ence of a spire makes it possible to sat-
isfy the ambitions of some customers
who consider high-rise parameters of
a building and the title of “the high-
est” in any category as the proof of
status value; it increases the invest-
ment attractiveness of the project
and amplifies the sense of satisfac-
tion from owning a unique structure.
Today, there are a great many types
of spires - from towers on the roof of
high-rise buildings of practically any
kind to full-fledged spire-buildings
that rise from the ground as a single
version of a needle. As an example
we can use the project proposal of
Norman Foster’'s Tokyo Millennium
Tower, a later draft of SOM spire towers
in Riyadh and the project of Phoenix
Towers in Wuhan. In these skyscrapers
the spire seems to grow directly from
the main structure into the steeple-
roofed crown. The spire as a type of
crowning becomes more popular as
it can be combined with a lot of other
types of constructional crowning.
Spires can be installed onto domes
as well as pyramids and flat roofs and
various structural elements of facades
that turn into crowning. For example
as in the building of Bank of America
in New York, or in Zifeng Tower in
Nanjing.

2. The next type of crowning of a
skyscraper is steps.

Stepped crowns are often used
as a pedestal for the spire. Modern
high-rise construction has witnessed
examples of spires without a stepped
foundation as well as less common
cases of a stepped foundation without
the spire. It's no secret that among
the famous Moscow skyscrapers they
wanted to have structures without
spires (the first version of the Foreign
Ministry building), but at Stalin’s per-
sonal request and in order to achieve
greater uniformity of all new high-
risers there was a spire built on top
of each of them. The tall prisms by
architect Mies van der Rohe pushed
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the interest in such designs into the
background for some time but start-
ing from the beginning of the 1980s
stepped crowning would gradually
return to the current international
practice, and in the 1990s it nearly
became the “mainstream.” Many
famous foreign architects would build
skyscrapers of a similar structure that
imitated the Woolworth Building or
the Empire State Building; they are
Cesar Pelli with the skyscraper of the
Wells Fargo Center in Minneapolis and
Kenzo Tange with his towers of the
“Overseas Union Bank” in Singapore.
In the XXI century skyscrapers with
stepped crowning and very often with
a spire are still built on an all too
regular basis. In China alone we have a
few dozens of them, the most notable
being the Pinnacle in Guangzhou and
the Minsheng Bank Building in Wuhan.
It is obvious that the more heated the
pursuit of height records is, the more
significant the gap between the real
height of the exploited part of the
high-rise building and the elevation
mark of its spire is; it is the spire that
provides the position in this or that
ranking of the best of the best for the
structure.

Modernism proposed to abandon
the usual inclined or V-shaped roofs,
decorative banisters, attics, pent-
houses and other decorative reliefs of
shapes. To emphasize the clean lines
and the integrity of the structural
foundation of the buildings mod-
ernists suggested using flat roofs to
crown high-rise structures as well.

Starting from the 1950s flat roofs
as the way to crown skyscrapers were
the most simple and common solu-
tion. The simplicity and austerity of
such an approach reflected the cre-
ative ideas of modernist architecture,
the purity of shapes that were absolu-
tized by such masters of architecture
as great Mies van der Rohe. In the
1960-1970's in the global construction
prismatic skyscrapers without decor
and bright crowning (only dimming
of the upper edge of the facade under
the roof) were built almost every-
where and that was the manner. The
highest skyscrapers of that time had a
flat roof from Canada to Australia. For
example, even though Willis Tower
that was built in 1973 in Chicago has a
large total stepped structure, it in fact
consists of several independent pris-
matic structures with flat roofs that
lean on each other. Among the most
famous high-risers with flat crowning
there are: Seagram Building in New
York, John Hancock Tower in Boston,
and others.

A new round of interest in flat
crowning of tall buildings emerged
in the 1990’s -2000's when the updat-
ed technological opportunities and
materials made it possible to design
large offset cantilevers, to create
multipurpose spaces on the roof, etc.
Among the best new examples of this
type of crowning there are Foster’s
Hearst Tower in New York and the
building of the Commerzbank in
Frankfurt, “Montevideo” skyscraper in
Rotterdam, “Capital City” in Moscow,

etc. In the new millennium the idea
of a flat roof of a skyscraper remains
permanently acute. Today any flat
roof is not so much a place to install
the antenna and technical equipment
as a large recreational area, perhaps
with a swimming pool, greenery and
amenities. This is what one can see in
many high-rise residential complexes
with multilevel flat roofs in hot India
or Australia as well as in Canada or
the Nordic countries that have more
severe weather.

MANY-SIDED PYRAMIDS AND
CONES (and modified conical shapes
with bent in and truncated parts) can
be classified as a different recogniz-
able type of crowning of modern
skyscrapers. The Postmodernism of
the late 1970s and the early 1980s
would combine certain traditional
forms and elements of an architec-
tural structure. Chippendale’s cabinet
as a huge urban skyscraper (Philip
Johnsons’s “AT & T” structures) seems
an odd, but acceptable, and even
interesting solution for the head-
quarters of a large company. (We will
study this type of unique crowning
of high-risers below). At that time
the most favorite ways to crown sky-
scrapers were the stepped Art Deco
imitations and pyramidal crowns that
were installed onto the prismatic
or cylindrical “body” of a skyscrap-
er that we have already discussed.
There appeared various pencil-like
skyscrapers such as the Frankfurt
Messeturm by Helmut Jahn and
Transamerica Pyramid - the symbol of
San Francisco by William Pereira. And
of course, it was very convincing in
the tower of the Gazprom complex in
Moscow and in the “Riverside Towers”
business center on Krasnokholmskaya
Embankment “Riverside Towers” in
the first place. It reflected the pas-
sionate interest in Postmodernism
in high-rise construction of Russian
architects that had not been realized
before.

At the turn of the centuries the
idea of multi-sided pyramidal crowns
was actively developed and had very
wide geography. Various isolated and
paired complexes with rigid hier-
archy of such crowns turned up in
Mumbai, India, Brisbane, Australia,
and Toronto, Canada. The triangular
bevels as in the paired complex of
Emirates Office Tower | and Tower I,
and the three-dimensional triangular
frames as in Burj Al Arab can also be
considered as one of the modern ver-
sions of a pyramidal crown of a high-
riser that can be found on different
continents.

Deconstructionism transformed
the traditional balanced shapes into
more independent sharp peaks that
could not be separated from the
major form of the skyscraper, and that
would sometimes “shoot” from it. In
this case the visual expectations and
perceptions of the familiar building
geography were ruthlessly violated.
We can see this in the skyscrapers by
Libeskind, Piano, Maine and others.
In Deconstructionism even the flat-
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test roof was bent and inclined at the
most unbelievable angle.

STREAMLINED CROWNS ON
STRUCTURES OF NON-LINEAR
ARCHITECTURE

Theexperimentsof Deconstructionism
and no-linear (parametric) archi-
tecture brought to life a different
approach to high-rise construction;
they created another type of a sky-
scraper where the crown did not
always have a clear visual boundary
with the main “body” of the build-
ing. The skyscraper itself could be
inclined, curved, twisted, etc. Then
the crown would preserve its function
of the visual focus but it would be
created by slightly different methods
and very often for other purposes. In
terms of its shape it could be a peak,
a crown, a part of a complex crystal, a
system of intersecting waves or gradi-
ent planes of the walling elements of
the facade. They were all designed
to increase the emotional impact of
the architectural image of the sky-
scraper and at the same time they
could visually destroy the apparent
power and stability of the structure
and intensify the dramatic appear-
ance of the high-riser. A large number
of big urban planning projects with a
lot of landmarks of a complex config-
uration (intertwined trunks, inclined
interpenetrating needles, etc.) were
actively developed by architects all
over the world in the early 2000s.
Some of them even got close to fairly
realized designs. But the subsequent
global economic crisis turned down
the prospects of such grand experi-
ments, and some very bold projects
were subjected to strict editing. Today
we can hardly ever see the examples
of genuinely deconstructionist and
parametric skyscrapers that are com-
pletely finished, but many structures
of a similar type will be completed in
the coming years. The most spectacu-
lar high-rise crowns of this type are
the bureau by Daniel Libeskind, Thom
Mayne and others. Bitexco Financial
Tower in Ho Chi Minh, Vietnam, with
its asymmetric structural parts and
offset cantilevers can serve a good
example of a skyscraper that com-
bines the capabilities of the modern
technological basis with individual
deconstructionist ideas in high-rise
architecture. Baku Flame Towers also
fit the description of this type but in
a lower key as the slight visual sepa-
ration of the upper part makes the
crowning more traditional, though
it is made in streamlined nonlinear
shapes.

In Russia this “digital” and decon-
structionist logic has only design pro-
posals, such as Foster’s “Crystal Island”
for Nagatinskaya Poyma in Moscow.
Parametric high-rise architecture
can have freestyle interpretations of
the hierarchy of geometric elements
- plates, semicircles, inserted arcs,
tilting screens, etc. But they are all
invariants of the stepped hierarchical
structure of the traditional high-rise
crowning in new shapes just like in
the Monaco Odeon Tower by French

architect Alexandre Giraldi. In the
tower of the most expensive housing
in the world between the rounded
outer enclosures — walls (an almost
modern version of the classic func-
tion of an attic) - on the roof there
are going to be a recreational area, a
swimming pool, etc. The architects of
the AM project follow the same logic;
they create smooth rounded and
curved outlines of their skyscrapers.
Another perception of the capabili-
ties of nonlinear architecture stands
for the various options of concave,
“sunken” roofing outlines, crowns that
consist of a combination of converged
multi-plane solutions as in Chengdu
Greenland Tower or the design of the
Chinese MAD bureau. Their design of
Beijing Chaoyang Park Plaza skyscrap-
ers has complex finned shapes with
crowns that flow from a vertical line
into a horizontal one and vice versa.
Such architecture uses the elements
of the architectural language of non-
linear structures and bionics.

Spheres and Domes. Although in
multifunctional skyscrapers spherical
crowns are rather an exception and are
quite rare; among high-rise engineer-
ing towers or structures of combined
purposes this is almost commonplace.
Let us recall the design of the most
famous TV towers design - half of
them have a spherical or near spheri-
cal shape that is beaded onto the spire
of the tower itself.

The most common are versions of
domes and spherical crowns with a
more complex contour - fins, concave,
convex-concave and those that are
circularin plan. Such crowning of high-
rise buildings of various functional
purposes was particularly in demand
at the end of the 1980s -1990s. We can
just have a look at the view around
Dubai Burj Khalifa and we will notice
the variety of “dome-like” shapes with
variations at the top of tall buildings
that were constructed exactly during
that period. But the proposed spheri-
cal crowns and spheres with spikes
that are used for the development
of business and residential areas in
Europe are somewhat difficult to
understand and often remain within
design solutions. Al Faisaliah Center
tower that was designed by Norman
Foster in the capital of neighboring
Saudi Arabia is considered one of the
city’s tourist attractions and it at once
combines a pyramid and a sphere in
its crown, which seems to be a unique
quintessential celebration of Euclidean
geometry in modern high-rise con-
struction.

CROWNS AND PETALS

A striking element that adds to the
outline of a skyscraper a unique out-
line and has a great visual potential
can be a crown or “petals”. Such solu-
tions are offset elements that continue
the structural parts of the facade that
rise above the functional roof and cre-
ate an additional focus in the outline
of the high-rise building. Continuation
of crystals and other complex shapes
is typical of both deconstructionist
as well neomodern types of modern

skyscrapers. On top of that non-lin-
ear architecture is also full of simi-
lar elements, but they are even more
curled or twisted asymmetrically, etc.
For example, the top of the “turning
tower” of Dubai Infinity Tower that we
have numerous times described is a
crown on top of a twisting silhouette
and it displays the expressive possi-
bilities of the “crowns” of the newest
skyscrapers in a very spectacular and
modern way. The consistently turning
uneven in their height “petals” of the
tower of the Mode Gauken fashion
and design Center in Nagoya are an
example of how this idea is developed.
On the roof of the different levels of
the tower there are technical facili-
ties, recreational areas, the enclosure
structure itself, etc. Such masters of
modern architecture as Thom Mayne,
Richard Rogers, Zaha Hadid and their
numerous followers like to use simi-
larly ornate types of crowning of high-
rise structures.

Burj Al Alam skyscraper in Dubai,
United Arab Emirates, can be another
exquisite design solution that was car-
ried out in this style; here the uneven
petals of the 108-storeyed hyperbolic
tower that extends upwards create
the effect of an air crown. From the
functional point of view, this “airiness”
should have a luxurious club, a SPA
and a fantastic high-rise garden. The
crown of the tower is designed in
such a way that it contains a unique
system of sliding doors that are able
to fully unfold and three outer walls
that resemble the petals of a bloom-
ing bud.

UNIQUE IRREGULAR SHAPES

In modern computer design and
high-rise construction complex and
unusual configurations of skyscrapers
have become a noticeable trend of
the global architecture. The param-
eters of perception of such structures
at the height of human scale and even
from the windows of a building of an
average number of floors (5-8 floors)
do not make these high-rise crowns
expressive enough if compared to a
small dome or a small off-set even
cornice, or an attic that preserves
the structural lines of the facade.
Therefore, architects prefer atypi-
cal shapes that have not been used
for these purposes before. The text-
book example would be as follows:
KPF specialists designed the famous
“opener” skyscraper in Shanghai
(World Financial Center). This same
motif was used by the creators of a
skyscraper in Riyadh. The 311-meter
skyscraper of “Burj Al Mamlaka” (aka
Riyad Kingdom Center) is a 99-sto-
reyed building in Riyadh that in its
design has a parabolic arch that
reminds of a simple bottle opener.
Built in 2002, the building with such
a provocative crown is perceived as
one of the main structures of the city
and is intended to emphasize the
commitment of Saudi Arabia to prog-
ress. London, too, has got its “non-
traditional” Strata SE1 skyscraper with
wind mills at the crowning of the
structure that do not only have pure

engineering and technical functions
but also create the image.

Unique or expendable shapes that
are on the verge of kitsch are the result
of combining of the Postmodernism
ideas and the subsequent develop-
ment of construction technologies
and materials. In the 1980s Japanese
architects decided to make roofs of
skyscrapers with holes and openings,
and only later on it became possible to
place such a structure vertically. This is
how the approaches to the high-rise
crowning like that of the Shanghai
opener were formed...

Skyscrapers all over the world can
serve the spectacular examples of
high-risers with provokingly atypical
crowns. For example, the 58-storeyed
Grand Lisboa Macau Hotel in Macau,
where the multi-layered “petals”
with sharp edges on the side facade
and the egg-shaped dome with a
spire create a nearly phantasmago-
ric impression of a high-rise hotel.
We should not forget the yellow-
gold glass and the hemisphere at the
foot of the structure that make the
ensemble truly memorable. The hotel
is designed by famous architects from
Hong Kong Dennis Lau and NG Chun
Man. All of these examples clearly
demonstrate how intensively they are
looking for the new means of artistic
expression.

NATIONAL SHAPES

We can consider it a postmodernist
achievement that they use the so-
called “vernacular” artistic language.
It is fragments of traditional shapes
and motifs of the national architec-
ture that were transformed to the
needs and capabilities of the modern
construction practice. The postmod-
ernist search had the fertile ground
of the search of the national iden-
tity in the Japanese architecture of
the 1920s-1930s, and then it nearly
spread to the Indian Ocean. The reflec-
tion of the motifs of pagodas, bamboo
haulms, Fen Shui principles, etc., that
can be found in the Jin Mao Tower
or Taipei 101, was widely used in the
Chinese massive high-rise construc-
tion of the 1990s; and the appeal to
the national and cultural great forms
became a distinctive feature of the
countries in the Asia-Pacific region
during this period. The greatest global
success should be that of Petronas
Twin Towers in Kuala Lumpur. The
combination of different cultural
codes in the crowning of the towers -
the Muslim traditions, the architectural
shapes of Malaysian and Indonesian
monuments, and the western tradi-
tion of Art Deco skyscrapers - led to
a surprisingly expressive and organic
symbiosis of shapes that was hailed all
over the world.

The Russian practice is generally
more focused on the versatility of
modern architecture, and the reflec-
tion of the national motifs in domes-
tic skyscrapers is mostly figurative. At
the same time we should mention
that according to the authors’ idea
in the first version of “Russia” tower
in Moscow City one could see the

prototype of the bell tower of the
Novodevichy Convent.

Besides reflecting the national
motifs in the crowning design of sky-
scrapers we can also assign the more
universal “cultural” referential signs in
their crowns to the same category.
Clocks, stylized plants, religious sym-
bols or other uniquely identifiable
motifs can serve as such signs. In par-
ticular, the half-moons on the spires
of some Muslim tall buildings can be
seen as an invariant. At the same time
one building can combine several
similar elements as in the complex of
Abraj Al-Bait Towers in Mecca where
only the tower clock is 43 m. in diam-
eter and then it is crowned with a spire
that has a crescent moon on top. Tall
buildings in Dubai, China and India
have their imitations of clock towers.

BIO-SHAPES

Finally, the last notable trend in the
typology of crowning of modern sky-
scrapers should be various bio-mor-
phic designs. With them it is in fact
less eligible to distinguish between
the “body” of the main structure and
the shape of the crown, even when
compared to parametric and nonlinear
high-rise structures. In such projects
the entire facade responds to the level
of the atmospheric pressure, tempera-
ture and air humidity, solar radiation
and pollution level; while the crowns
will be streamlined asymmetrical
shapes and they will only convention-
ally be separated from the main struc-
ture. We get a sort of ecosystem in the
fabric of the city, rather than a passive
barrier - for instance, as in the Bionic
Tower project from the Lava company
for Abu Dhabi, United Arab Emirates.
And the designs of renewable high-
risers that have mechanisms of self-
regeneration and biological develop-
ment are in the league of their own. In
such projects a completely different
logic works; it makes any attempts
to assess the crowning shapes within
the current architectural practice quite
incorrect.

Modern building technologies make
it possible to construct any configu-
ration of a structure. What seemed
unimaginable half a century ago, today
may easily become a reality. And that us
why so many initially utopian designs
are fully realized; and it is only the
“price tag” that determines the ultimate
fate of the project. But somehow some
shapes take root in high-rise architec-
ture whereas others do not. Why is
an egg-shaped crown not particularly
popular while you have as many as
possible pyramid-shaped ones? These
or those shapes have a certain meaning
and their impact is determined by the
amount of unconscious associations
that various shapes evoke in people,
depending on their cultural and artistic
baggage. Hence the development of
crowning configurations of skyscrap-
ers rather lies in the ability to combine
the natural and the positive signs of
advances of the civilization. And the
new assessment of the character of the
new combinations can only be weighed
against within a new time range.

ECOLOGY
Paris 2050 - the
Celebration of

Ecology

(p. 32)

MATERIALS PROVIDED
BY VINCENT CALLEBAUT
ARCHITECTURES

Itis no secret that the
progress has its downside.
Increasing amount of harm-
ful emissions, smog and
so-called “greenhouse
effect”, the loss of connec-
tion with nature - all this
seems to have become an
inevitable part of life of the
modern metropolis inhab-
itants. This article devoted
the project aimed to return
nature to the center of Paris
and make it air cleaner.
Following the Climate Energy Plan of
Paris aimed at reducing 75% of the
greenhouse gas emissions within
2050, the 2050 PARIS SMART CITY proj-
ect is a research and development
work on the integration of high-rise
buildings with plus-energy (BEPOS)
producing by solidarity all together
energy for the surrounding areas. In
order to fight against the urban heat-
island phenomenon by increasing in
the same time the density of the city
in the long-term, this study presents
8 prototypes of mixed towers. These
towers repatriate the nature in the
heart of the city and integrate from
their design the rules of bioclimatism
and the renewable and recyclable
energies in short loop through inno-
vative systems. Turned to new social
innovations, they invent first new eco-
responsible ways of life to implement
the quality of life of the city-dwellers in
the respect of the environment.

This study has been carried out for
Paris City Hall by «Vincent Callebaut
Architectures» agency with the engi-
neers of «Setec Batiment» in the sum-
mer of 2014. The history and the evolu-
tion perspective in 2050 of the high-
rise buildings in the context of Paris
Climate Energy Plan and the 8 plus-
energy and/or energetically connect-
ed prototypes are presented below:

MOUNTAIN TOWERS
Location: Historic Paris, 1st district,
Rue de Rivoli
Concept: Solar, hydrodynamic and
planted towers bio-air condition-
ing the urban heat-island phenom-
enon.
Paris has always been rebuilt on itself.
Because of a lack of political ambi-
tion and visions for the future, is it
condemned now in 2014 to remain a
museum city or to gentrification? This
is the question asked by the Mountain
Towers to the historic Paris and more
precisely to the rue de Rivoli.

With its severe elegance and its
grandiose rigour of the neoclassicism,
the rue de Rivoli, named as the "wall-
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street”, crossed the heart of Paris and
stretches from east to west on almost
3 km on the right bank of the Seine
river. The urban constraints of the First
Empire in the west, same as of the
Haussmann period in the east about
the alignment and the size of all the
buildings of the street offer to Paris its
monumental appearance with strict
lines and surprising effect of perspec-
tive that suited Napoleon who wanted
to build a prestigious street dedicated
to luxury.

This «eternal stretching street that
is elegant as an I» as Victor Hugo, used
to say was created in the 18th Century
to resolve the traffic jams and the
hygiene problems in the overcrowded
old districts by controlling at the same
time the popular uprising of the capi-
tal city. The model of the rue de Rivoli
was extended to all the new Parisian
streets leading to a standardization
considered by some artists of that
time such as the architect as «stifling
monotony».

The Mountain Towers project aims
at controlling smog, making denser
and naturalizing thus type of hyper
energy and space consuming urban-
ism by the construction of bioclimatic
mountains integrating the renewable
energies on the roofs and in the heart
of the blocks. The Mountain Towers
with positive energies will enable thus
to triple vertically the housing in each
Parisian housing block by distributing
the structural loads through the old
ducts of blocked chimneys.

Three types of renewable energies
will be available in each tower: During
the day, two huge photovoltaic and
thermal solar shields bio inspired by
the structure finely cut from dragonfly
wings will produce electricity and hot
sanitary water. At night, a reversible
hydro-electrical pumped storage sta-
tion will let an urban cascade flow out
from the top of the tower between
to basins of rainwater retention tanks
located at different levels, preventing
the need of batteries to store the elec-
tricity produced by the solar dragonfly
wings.

Finally, the garden balconies will sur-
round the inhabited storeys and filter
in clean recycled waters rejected by
the inhabitants by phyto-purification
and bio-composting.

ANTISMOG TOWERS
Location: Historic Paris, 14th dis-
trict, Petite Ceinture
Concept: An ecologic corridor of 23
km in the heart of Paris punctu-
ated by depolluting photocatalytic
towers.
The Petite Ceinture of Paris is an old
double railway line of 32 kilometers
that went around Paris inside the
Maréchaux boulevards and that had
a double interest: linking together the
radial lines that leave from the main
Parisian railway stations enabling the
freight exchanges between the net-
works and to serve the fortifications of
Paris from inside for strategic reasons.
Deserted by the Parisians because
of the competition of the subway, the
line is for most of the route, closed to

the traffic of travelers from the 23rd
July 2014. Nowadays, 60% of the line
is outside (open trench, in backfill,
or viaduct). The remaining 40% are
underground, in covered trench or in
tunnel.

In 2014, there are 61 bridges: 36 are
of «rail» type (where the railway line
goes on top of the road) and 25 are
of «street» type (where the road goes
on top of the railway line). On this
emblematic and historical place with a
controversial destiny, the urban policy
is to transform this space into a green
ecological corridor by preserving the
railway heritage and the triple multi
use of the site between the railways,
cycle paths, and walkways. Wildlife,
meadows, forests, vegetation is back
on the urban land.

In this context, the Antismog Towers
plan to renaturalize the railway lines
into green areas by the integration
of community food gardens cultivat-
ed by the residents. The cycle paths
and the urban vegetable gardens will
be implemented vertically around
the cyclonic towers depolluting the
grounds by hydroponic phyto-purifi-
cation and filtering the atmospheric
smog thanks to their photocatalytic
structure in titanium dioxide.

These depolluting towers will offer
a strong urban density of cultivated
housings thanks to their minimal
impact in the ground and their archi-
tecturein splay. They will be integrated
at the geographical crossings between
the radial Parisian boulevards and the
PC and along the existing ecosys-
tems such as the Buttes Chaumont,
the Monsouris Park, the André Citroén
Park, etc.

Energetically, these towers will pro-
duce electricity by the integration of
axial wind turbines of Darrieus type in
the strengthened facade on the one
hand and on the other hanf in pho-
tovoltaic flexible textile that enable
the rainwater and dew on the roof.
Regarding the thermal part, the tem-
perature differential with the tunnels
of the Petite Ceinture will be used
to create geothermal cooling/heating
tubes enabling to bio-air condition
passively the surrounding air inside
the tower. These tunnels will be light-
ed by piezo electrical promenades.

PHOTOSYNTHESIS TOWERS
Location: Modern Paris, 15th
District, Montparnasse Tower
Concept: A piezo-electrical Central
Park built in landscaped spiral
shape covered by algae powered
Bio-facades.

In 1970, the foundations of
Montparnasse tower were laid on the
site of the former Montparnasse rail-
way station. This project was supported
by André Malraux, Minister of Culture,
and Georges Pompidou, President of
the Republic. Inserted in the exten-
sion of the axis created by the Palais
de Chaillot, the Trocadéro, Eiffel Tower,
Champ-de-Mars and the Ecole Militaire
parallel to the historical axis, the often
denigrated Montparnasse tower was
the highest tower of Europe during
more than twenty years until 1990.
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In 1975, three years after the end
of its construction, the construction
of skyscrapers was over because the
municipality decided to forbid the
construction of building of more than
seven floors. The Photosynthesis
Towers aims at improving the aes-
thetic and energy consuming impacts
of the Montparnasse tower by trans-
forming it on the one hand in a true
vertical Central Park opened to the
public and by additioning on the
other hand new suspended gardens
of green algae bioreactors with posi-
tive energy.

In 2050, Montparnasse tower will
thus be a carbon neutral BEPOS eco-
system without fossil fuels built under
the shape of a vertical public park on
several floors overhung by sky gar-
dens. Banisters will meander around
the reinforced structure and will offer
helical piezoelectrical promenades in
the sky of Paris around the 58 floors in
the shape of almond.

In the triangular openings located at
both extremities of the tower, the pub-
lic elevators with renewable energy
will be integrated in order to separate
the visitor ways from the staff work-
ing in the offices of the tower. The
slab-roof of the shopping mall will
be transform into a phyto-purification
lagoon recycling the used waters of
the building.

This planted green space in the
heart of Paris will cover Montparnasse
tower as well as other smaller towers
(building C ad Express tower) with an
insulating bio-facade that produces
bio-fuel. Green micro algae will be
cultivated on curtain-walls in planar
and triangular photo bio reactors
built in laminated glass. They will cap-
ture the thermal solar energy by serv-
ing in the same time the generation
of biomass used to produce methane.
The CO2 will be used as nutrients
to the algae that proliferate under
the solar radiation. These bioreactors
will enable to improve the thermal
inertia up to 50% of heating and air
condition saving whereas the bio-fuel
refinery will be directly integrated in
the base of the building.

BAMBOO NEST TOWERS

Location: Modern Paris, 13th dis-
trict, Massena Area

Concept: Thermodynamic garden
towers wrapped by a bamboo bio-
mesh of vertical food gardens and
orchards.

In the spirit of Le Corbusier’s Athens
Charter, Italy 13 is the name of the
huge urbanism operation carried out
in Paris in the sixties. From this opera-
tion partially implemented, there are
many towers of the south of the 13th
district and especially the Olympiades
district and the Massena area.

This innovative urbanism model of
towers advocates more than even the
saving of the territory and the urban
density through the verticality, the
multifunctionality and the multicul-
turalism. It's the exemplary diversity
of the residential offer and the ser-
vices that led to this diversity, which is
rare in buildings of comparable sizes.

The Bamboo Nest Towers project
aims at renaturalize the thirteen towers
of Massena area built on the grounds
of the former Panhard & Levassor plant
along the way of the Petite Ceinture.
In 2050, this district (also called Villa
d’Este) presenting the highest con-
centration of towers in Paris, will be
the emblem of the repatriation of the
urban vertical agriculture on several
floors in the heart of the capital city.

Thus Puccini, Palerme, Rimini, Verdi,
towers etc. will be enveloped by an
eco-skeleton in plaited bamboo. On
the one hand, this ecological 3D can-
vas will enable to support structur-
ally the overload of individual veg-
etable garden balconies and commu-
nity orchards surrounding the existing
housing. On the other hand, the fun-
nels shaped by the braiding geom-
etry will accentuate the Venturi effect
accelerating thus the strength of the
prevailing winds to increase the out-
put of the three-blade wind turbines.

Besides the bio-air condition of the
atmosphere provided mainly by the
evapo-perspiration of the plants, and
in addition to the electricity generated
by the axial wind turbines implanted
on the roofs-blade in the funnels, the
main energy source will come from the
concentrating thermodynamic plant.
This will be composed of a collector
implanted on the Abeille Tower and
parabolic helio-static mirrors planted
on the Parisian zinc roofs and con-
centrating towards the collector the
sunrays to increase the temperature of
a heat transfer fluid. This liquid will be
sentin a water heater transforming the
water into steam. The steam will make
the turbines turn which will pull the
alternators producing thus electricity
even outside the solar irradiation time,
i.e. 24/7.

The towers of Villa d’Este will be
BEPOS (Building with positive energy)
whereas the inhabitants will cultivate
their own organic food in this nourish-
ing ecosystem, new social innovation
ground!

To be continued.

STYLE

Grace of Light
(p- 38)

MATERIALS PROVIDED BY
ELENBERG FRASER
RANDERS PROVIDED BY
POINTILISM

Great cities are usually
known for their architec-
tural landmarks. Often
happens that projects of
unique buildings and struc-
tures, which initially cause
a lot of controversy, then
become not just architec-
tural sights, but really cit-
ies’ symbols. The first thing
that comes to mind is the
Eiffel Tower in Paris, and

no tourist leaves the city
without buying souvenirs
or postcards with its image.

Apparently that such a des-
tiny awaits also the Light
House in Melbourne, the
project designed by the
architectural firm Elenberg
Fraser, which is under
construction completion
scheduled for late 2017.
Light House, with its shimmering,
striking exterior, is certain to become
a hero of the Melbourne skyline. Its
visionary design captures natural
light through artistry and creates liv-
ing spaces of exceptional appeal. This
unique building has a sculptural pres-
ence and rising an impressive sixty-
nine stories. The new beacon on the
northern edge of Melbourne’s CBD is
a twisting helix that seems to defy the
laws of physics. Appearing to turn on
its trajectory, the building has no cor-
ners. How do you dissolve the corners
of a skyscraper when that is where all
sheer forces are normally resolved?
We discovered the answer lies in tradi-
tional masonry techniques for turning
corners using bricks.

This three-dimensional kaleido-
scope not only twists and undulates
on its axis but its facade is a moving
object.

The effect of constant motion is
amplified by the iridescent contrasts
of the goniochromism panels (which
change colour depending on your
perspective), which enhance reflec-
tivity and create a coloured mosaic,
refracting back the surrounding urban
environment. Its sculptural facade will
have a kaleidoscopic effect reflect-
ing changing hues of pink and blue
throughout the day. You may have
seen this paint effect on cars before,
but never on a building!

Naturally, these external flourishes
are not merely art, but also science,
a considered urban response driven
by the marriage of architecture and
interior design. They create a form that
addresses all aspects: maximizing nat-
ural light and ventilation, whilst care-
fully balancing privacy and views. Each
room is pronounced in the facade,
offering the occupant exclusive pan-
oramic views framed by bay windows,
which look out beyond the immediate
context. Together with the orientation
of these windows, the interiors create
an experience where apartment areas
are unique as their owners, and every
room accentuates a different view out
over the Melbourne landscape.

Light House is perfectly positioned
in the world’s most livable city on the
corner of Elizabeth and Franklin Street,
within walking distance to both RMIT
and Melbourne University, Queen
Victoria Market, the idyllic Flagstaff
Gardens and Melbourne Central. The
buildings shimmering exterior and
bay windows increase the light and
space in every residential apartment
allowing residents to witness the live-
ly streetscapes below and enjoy the
sense of community in this bustling
part of the city.

The design of the exterior has been
carried through to the lobby which has
a sculptured ceiling and sensor light-

ing that will change colours as people
move through the area.

Designed to create a prismat-
ic effect, the fabric of the building
catches and plays with the beauti-
ful Melbourne light. This outstanding
architectural object is worthy of the
name of masterpiece of art. At the
same time the beauty of its external
appearance, coupled with the abso-
lute dignity of the interior spaces
make carefully calculated effect of the
modern urban environment, due to
the union of architecture and interior
decoration. This synthesis generates
a form encompassing all aspects of
comfortable housing, to ensure maxi-
mum natural lighting and ventilation,
and maintains an optimal balance
between the necessary human isola-
tion and open floor plan.

The Light House will contain 607
apartments. There are 255 one-bed-
room apartments ranging in size from
40-59 square metres internally. The
293 two-bedroom apartments are
51-60 square metres internally while
the 59 three-bedroom apartments
are 78-79 square metres internally.
All the one- and two-bedroom apart-
ments have one bathroom while the
three-bedrooms have two bathrooms
and a car space. Prior to retail launch
three-quarters of the apartments in
the tower had already sold out. Such
a success in terms of sales caused by
not only the fact that Melbourne is
one of the most comfortable cities to
live in, but also the attractiveness of
the project.

Each Light House home has been
masterfully designed for function and
aesthetics with endless storage solu-
tions. Have the luxury to choose from a
private balcony by staying connected
to the city below or a luxurious winter
garden on the higher levels to experi-
ence the amazing views Melbourne
has to offer. With each winter garden
you can create your own unique space
by turning it into an indoor oasis or
study area... the possibilities are end-
less!

Through these picture-framed mas-
terpieces, the observer can watch
Melbourne’s seasons change, witness
lively streetscapes, enjoy the sense of
community in this bustling part of the
city, and become a part of what is soon
to be one of Melbourne’s architectural
treasures.

Three interior design schemes fea-
ture a natural palette of materials —
neutral tones play calm, supporting
role to those spectacular views. The
‘signature’ upgrade includes timber
veneers, natural stone bench tops, full
height doors, an integrated T.V. unit,
wardrobe with integrated storage and
zoned mood lighting. But it's not all
about the private life - residents of
this building have access to incredible
common spaces, such as lounge and
dining rooms, a gym with outdoor
exercise terrace, plus an indoor pool
and outdoor spa.

Prospective inhabitants can choose
between a monochromatic colour
scheme, a “classic” option of tans and
timber flooring or the “signature”

option which includes chrome tap
ware, timber flooring and custom-
designed wardrobe fittings and an in-
built entertainment unit. Reinforcing
the fact that no effort has been spared
to create an exceptional quality of life
at Light House, even the joinery has
been masterfully designed for func-
tion and aesthetics. A real sense of
luxury comes from interiors where
elements work together in harmony
and functional items flatter designer
elegance. In every Light House bath-
room the mirrored overhead cabinetry
is augmented by generous below-sink
storage where the more prosaic neces-
sities of life can be stored. Storage cup-
boards for bulkier brooms and vacu-
ums are discreetly positioned within
each floor plan.

On the eighth level of Light House
one finds an expansive and magnifi-
cent selection of exclusive residents’
facilities to add significant enjoyment,
opulence and cachet to life in this
remarkable building. This urban sanc-
tuary provides indoor and outdoor
gymnasium, private dining and enter-
taining rooms complete with kitchen
facilities, 25 metre indoor lap pool
extending out to a rooftop oasis where
residents can relax in the outdoor
heated spa and watch the clouds drift
past from the array of day beds on the
pool terrace. Residents will also have
the shops of the CBD outside their
front door and the Queen Victoria
Market one block away.

Elenberg Fraser’s Associate Director
Edward Pearse said that the building’s
communal facilities and CBD location
would provide a hotel lifestyle for
its inhabitants. “These buildings are
becoming more and more like hotels
and I'd even say they are taking the
hotel to the next level and they are
becoming what residential buildings
need to be and are now,” he said.

The slender building has an undulat-
ing facade and appears to turn on its
own central axis. WSP developed a close
working relationship with the architect,
Elenberg Fraser, to optimize the struc-
ture during the schematic design phase.
A key factor to the efficiency of the core
was the use of outrigger walls at discrete
levels to link the central concrete core to
perimeter columns.

The key structural features are as
follows:

+ Central reinforced concrete core
with outrigger walls at discrete levels
tying perimeter columns into the sta-
bility system;

« Full post-tensioned flat slabs to all
typical floor levels;

« Undulating facade requires chang-
es to structural floor slabs at every
level;

« Optimized column layout coordi-
nated with architect to remove trans-
fer structures;

« Single large diameter bored pier
footings to support columns minimiz-
ing basement excavation and costly
pile-cap beams; and

« Tuned liquid column dampers on
the roof to reduce building movement.

Melbourne city planners have
warned a rush of skyscrapers in the

CBD’s north could transform city
streets into “canyons”. Developers
have come under fire in Melbourne
recently for the proliferation of high-
rise residential towers featuring less
than inspiring architecture and tiny
living spaces.

But architects from Elenberg Fraser
are confident that their bold new
offering - the prism-like tower on the
corner of busy Elizabeth and Franklin
streets, is destined to become a new
iconic landmark of Melbourne.

LIGHT HOUSE

Location: 450 Eilzabeth Street,
Melbourne, Australia

Architecture: Elenberg Fraser

Client: Hengyi Pacific PTY LTD +

Sixth Grange Pty

Structural Design: WSP Group
Electrical systems: Murchie Consulting
Hydraulics: Murchie Consulting
Mechanics: Murchie Consulting

Civil works: WSP Group

Acoustics: Murchie Consulting

Green Technology: Murchie Consulting
Building Surveyor: Gardner Group
Planning Consultants: Urbis

Fire safety: Umow Lai

3D visualization: Pointillism

Traffic organization: Cardno

Lighting design: Norman Disney &
Young Light

Installation of facade designs: Aecom
Project Managers: Gallagher Jeffs
Builder: Brookfield Multiplex
Purpose: Apartments

Status: under construction
Completion: 2017

PERSPECTIVES
Tornado in the City

Center

(p-44)

MATERIALS PROVIDED BY
KINSLOW KEITH & TODD

When designing the high-
rise building the architect
ingenuity it is not only in
entering the skyscraper

in the existing urban
environment. Ideally the
project should, as much as
possible, reflect the spirit
of the city, its essence

and in the future perhaps
become its limelight sym-
bol. Whether the Tulsa
Tornado Tower designed
for Oklahoma, become
such alandmark, only a
matter of time.

In Tulsa, the second largest city in the
state of Oklahoma, in the framework
of the reorganization of the city center
has been presented several projects.
As a part of the so-called “Reimagining
Downtown” assignment, one firm
envisioned transforming an old auto
supply store on E. 2nd Street into a
performing arts hub complete with
live/work spaces reserved for local art-
ists. Another firm proposed turning
a body shop-turned-indoor parking
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lot in the nightlife-heavy Blue Dome
District into a theme restaurant cen-
tered on Tulsa’s history as a former oil
hotspot.

The third architecture firm, Kinslow
Keith & Todd (KKT), were tasked with
(conceptually) breathing new life into
a 28,000-square-foot 1920s-era ware-
house at 202 S. Guthrie Avenue that
is currently used as a parking garage.
The redevelopment plan pitched by
KKT has managed to garner a huge
amount of buzz over the past several
days. The proposal has been called
tone-deaf, insensitive, potentially
iconic, absolutely amazing and a true
fate-tempter. Dennis Mersereau of
Gawker Media weather sub-blog The
Vane immediately declared: “I want
to go there.”

The proposal itself calls for a mixed-
use high-rise building to be built atop
the existing structure, which would
serve as the “tower base.” The pri-
mary tenant would be the Oklahoma
Weather Museum and Research Center,
a nonexistent institution that’s not to
be confused with the very real National
Weather Center in Norman, Oklahoma.
And since the 30-story tower, topped
off with a revolving restaurant a la
Seattle’s Space Needle, would be
largely dedicated to the atmospheric
sciences, it only makes sense that it
take the form of a tornado towering
above downtown Tulsa. From the first
glance it looks unbelievable, a twister-
shaped building in a region smack dab
in the middle of Tornado Alley and in a
vulnerable city that was devastated by
a ferocious storm system that barreled
through the area on June 8, 1974. In
total, 76 tornadoes have directly hit
Tulsa County since 1950. This project
is certainly an audacious instance of
programmatic architecture, for sure,
one designed to be “easily identifiable
and locally relevant.”

Explains Whit Todd of KTT to Tulsa
People: “We tried to have fun with the
design. We really want people — when
they see this building for the first time
or 10th time - to smile.”

Smile - or turn the other way and
flee in terror. In addition to its alarm-
ing funnel-esque profile, the tower -
the Tulsa Tornado Tower as it's being
called- is designed so that, from a
distance, it appears to be actually
spinning above Tulsa’s art deco-heavy
skyline. (Clever/traumatizing LED
lighting would aid in the spinning
illusion). And, as mentioned, the tow-
er’s restaurant is spinning, albeit at a
very slow pace in a counter-clockwise
rotation - the same direction as real
cyclones that form in the Northern
Hemisphere.

While some Tulsa residents are no
doubt a touch put off by the notion
of a 300-foot-tall building designed to
resemble a destructive weather phe-
nomenon, the team at KKT claim that
local response has been largely posi-
tive, even enthusiastic. The concept
has even attracted potential investors
along with restaurateurs, local mete-
orologists and tenants interested in
renting commercial space within the
tower.

As reported by the Huffington Post,
the Tulsa Tornado Tower concept has
also piqued the interest of Kerry Joels,
an author and museum consultant
who has previously worked with the
Smithsonian and NASA. And - sur-
prise, surprise —Joels is also keen on
developing a weather museum for
Oklahoma. “When | saw Andy'’s [archi-
tect Andy Kinslow of KKT] building
| thought, ‘Oh my gosh, this is too
good.” We got together and start-
ed noodling,” Joels tells HuffPo. As
for any accusations of architecture-
based insensitivity, Joels remarks:
“Oklahomans are survivors. They're
tough, and they look at these things
as a matter of life.”

They also probably should have an
excellent sense of humor.

In addition to Joels’ Oklahoma
Weather Museum and Research Center
and the revolving restaurant, the
tower would also be home to class-
rooms, a severe weather laboratory,
meeting space, several outdoor ter-
races and a rooftop observation deck
that would potentially be used for live
weather forecasts. It would also, of
course, serve as a tourist-snaring land-
mark that’s been repeatedly likened to
the Space Needle.

“This would be Tulsa’s Space Needle,”
Jim Boulware of KKT tells Tulsa People.
“No one else would have one.”

Sure, both the Space Needle and
the Tulsa Tornado Tower are unusual,
attention-grabbing tourist magnets
both topped with rotating eateries.

The concept started as a way to get
arevolving restaurant up high enough
to have great sight lines of downtown,
the Arkansas River, and the Osage hills.

As we worked on ways to make it
more interesting than just a stick with
at round restaurant on top the swirling
of a tornado concept was born.

Once we had the concept we need
to come up with a purpose for the
building. We discussed open viewing
platforms and garden areas. That lead
to a discussion of weather and the
concept for the “Oklahoma Weather
Museum & Research Center” was cre-
ated.

The attached sheet outlines some
of the many possibilities that could be
housed in the building.

The building would contain:

* Exhibits that highlight significant
weather events in Oklahoma:

Snow Storms

Ice Storms

Floods

Tornados

Etc.

* Branch of NOAA's National Severe
Storms Laboratory

* Space for weather research by indi-
viduals

* Classroom for school visits to learn
about weather

* Storm Chaser training

* Storm safety information and display
of different types of storm shelters

* Weather cameras for Local TV
Station(s)

* Remote broadcast location on roof
with 360 views of Tulsa for Weather
broadcast
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* Event space to be used by the public
* Special exhibits:

Don Woods “Gusty” Drawings.

Found objects from tornado damage
Photo exhibits from major events

* Revolving restaurant/ bar on the top
of the building that would give 360
view of city (generate revenue)

* Green Roof space on existing build-
ing to teach about native Oklahoma
grasses and plants

* Multiple open terrace viewing and
learning spaces with telescopes to:
Study cloud formations

Stars

Planetary movement

* Tulsa visitor information center

* Transit stop to serve the BOK center
Cox Business Center.

If the concept receives financial
backing, city approval and manages
to, err, leave the ground, Tulsa Tornado
Tower would have an estimated price
tag of $150 million to build.

COMPLEX

Chicago Trio

(p. 48)

MATERIALS PROVIDED BY STUDIO
GANG ARCHITECTS

The outlines of what

could be Chicago's third-
tallest skyscraper came
into sharp focus this
spring when the project’s
developers unveiled their
latest plan for the river-
front tower — a trio of
interconnected high-rises
that would bring stacks

of undulating glass to the
city's skyline.

Defining a new edge of the city, the
Wanda Vista Tower more tightly knits
the thriving Lakeshore East commu-
nity to its environment with unprece-
dented urban connections. At approxi-
mately 1,100 feet in height, and more
than 1.8 million sf, this new hotel and
residential tower will be one of the tall-
est buildings in the city and a dynamic
new presence on the horizon.

Nested side by side, three vertical
elements step down gradually, max-
imizing views of the city and river
below. The distinct tapering block
used to form the towers is derived
from the frustum geometry, a shape
that offers multiple benefits for the
building, from the inside out and the
outside in. Alternating these blocks
allows for multiple column-free corner
rooms on each floor. The subtle gradi-
ent of the exterior glazing not only
provides visual interest from near and
far, but also performs an energy-saving
function. The building navigates the
street and ground levels with engag-
ing public space for the enjoyment of
residents and visitors alike.

Backed by China’s Wanda Group
and Chicago’s Magellan Development
Group the new version of the tower
retains the three-tiered profile, first
shown last year, but adds a cloak of
light-reflecting, blue-green glass

and eliminates inset balconies that
resembled zippers on its most visible
facades.

At 1,144 feet, the skyscraper would
be 8 feet taller than the city’s current
third-tallest building, the Aon Center,
provided it conforms to the standards
of the Chicago-based Council on Tall
Buildings and Urban Habitat.

Called Wanda Vista, the skyscraper
would be built on the north edge of
the 28-acre Lakeshore East, a complex
of apartments, condominiums, shops,
a school and a hotel bounded by mul-
tilevel roads including Wacker Drive
and Lake Shore Drive. The complex,
which has a park at its center, is just
north of Millennium Park.

The tower, expected to cost more
than $950 million and be completed in
2019, will need city approval because
its proposed height would be some
500 feet taller than the ceiling speci-
fied in the Lakeshore East develop-
ment plan.

The skyscraper’s projected height
would be 1,144 feet, as measured from
a ground-floor entrance at the same
level of Lower Wacker Drive.

According to the Council on Tall
Buildings and Urban Habitat, a build-
ing’s height is measured “from the
level of the lowest, significant, open-
air pedestrian entrance to the architec-
tural top of the building.”

The Council’s executive director,
Antony Wood, wrote that Gang’s firm
had not yet submitted drawings of
the tower for verification, so the coun-
cil could not determine the building’s
height.

If the Council were to rule that the
ground-level entrance did not meet its
criteria and the tower winds up being
measured from its Upper Wacker Drive
entrance, it would be considered
1,094 feet tall. That would make it
Chicago’s fifth-tallest building, rank-
ing behind Willis Tower (1,451 feet),
the Trump International Hotel & Tower
(1,389 feet), the Aon Center (1,136 feet)
and the Hancock Center (1,128 feet).
Whatever its official height, the tower
would dominate the view for drivers
on northbound Lake Shore Drive, as
new renderings show. It would also be
the world’s tallest building designed
by a woman-owned firm, according to
the Council.

Other details put forth by Gang and
the developers:

‘The skyscraper’s interlinked high-
rises would rise to heights of 47, 71
and 93 stories if the proposed ground-
level entrance is counted as the tow-
er's base. The middle high-rise would
straddle a narrow north-south road,
Field Drive, in Lakeshore East. Inset
balconies would be limited to the tow-
er's east and west facades.

The skyscraper’s design is based
on a geometric element called a “frus-
tum,” essentially a truncated pyramid.
Each of the three high-rises would
consist of a stack of these pyramids,
alternating between conventional and
inverted pyramids. The slanting exte-
rior walls would provide a variety of
views for residents, with some vistas
oriented upward, others downward.

The small floors within each pyramid
would experience more solar heat
gain, Gang said, so they would be
clad in slightly darker glass to reduce
energy costs.

«As part of the project, eastbound
Upper Wacker Drive, which now dead-
ends in a cul-de-sac before reaching
North Lake Shore Drive, would get
a 10,000-square-foot eastward exten-
sion. The extension would include a
public plaza and a view toward Navy
Pier, as well as a drop-off area for vehi-
cles arriving at the skyscraper’s hotel.

+A projecting glass cube containing
the tower’s restaurant area would be
raised on stilt like concrete columns,
allowing drivers and pedestrians to
pass beneath it and connect to roads
and elevated pedestrian plazas in
Lakeshore East.

-A ground-level path would lead
beneath the skyscraper, connecting
Lakeshore East’s park to Lower Wacker
Drive. The walls and ceiling defining
this corridor would be brightly lit.
Left uncertain is how the path would
extend across Lower Wacker to the
Chicago Riverwalk.

The proposed improvements to
streets and public spaces appear
aimed at winning over nearby resi-
dents, property owners, Reilly and city
planning officials.

The building’s hotel would have 169
rooms. The upper portions of the sky-
scraper would contain 405 condomini-
ums, Gang’s firm said. The developers
propose 410 parking spaces. There
would also be a 5,400 square foot
ballroom to the east of the 3 intercon-
nected towers.

Gang in an interview said the sky-
scraper would have a major skyline
presence, unlike her acclaimed Aqua
Tower which flaunts boldly curving
balconies but is hemmed in by nearby
high-rises.

Comparing the design to Willis
Tower and the John Hancock Center,
she said: “The other two are those
macho dark buildings.” Wanda Vista,
she said, would have a textured,
almost woven profile created by its
alternating concave and convex sur-
faces as well as the shifting play of light
on the tower’s glass walls.

WANDA VISTA

Location: Chicago, USA
Architecture: Studio Gang Architects
Structural engineering: bKL
Architecture

Owner: The Wanda Group and
Magellan Development

Status: Completion in 2019
Certification LEED: Targeted LEED
Silver

JEANNE GANG

MacArthur Fellow Jeanne Gang is
Founder and Principal of Studio
Gang Architects, an award-winning
architecture and urban design prac-
tice based in Chicago and New York.
Internationally recognized for her
innovative use of materialsand envi-
ronmentally sensitive approach,
Jeanne explores the role of design
in revitalizing cities. Through proj-

ects ranging in scale from commu-
nity anchors and cultural institu-
tions to tall mixed-use buildings
and urban planning, she engages
pressing contemporary issues and
their impact on human experience.
Employing this approach, Jeanne
has produced some of today’s most
compelling architecture, including
the Arcus Center for Social Justice
Leadership, the WMS Boathouse at
Clark Park, the Nature Boardwalk at
Lincoln Park Zoo, and Aqua Tower.
Jeanne is currently engaged in
major projects throughout North
America, including the expansion
of the American Museum of Natural
History in New York; high-rise tow-
ers in San Francisco, Miami, New
York, and Chicago; an ecological
planning project on an island in the
Caribbean; a strategic plan for the
National Aquarium in Baltimore;
the Fire Rescue 2 training facil-
ity in Brooklyn, New York; and the
Campus North Residence Hall at the
University of Chicago.

Jeanne’s work has been honored
and exhibited widely, including at
the International Venice Biennale,
the Museum of Modern Art, and
the Art Institute of Chicago. A
distinguished graduate of the
Harvard GSD, she has taught at
Harvard, Yale, Princeton, Rice,
and IIT, where her studios have
focused on cities, ecologies, and
materials. Reveal, her first volume
on Studio Gang’s work and pro-
cess was published in 2011, fol-
lowed by Reverse Effect: Renewing
Chicago’s Waterways, which envi-
sions a radically greener future for
the Chicago River.

CITY
Sun, Sea and Stars

Roof Penetrating
(p.50)

MATERIALS PROVIDED BY JOHN
PORTMAN & ASSOCIATES

The city of Shenzhen
is located in the Pearl
River Delta on the coast
of the South China Sea.
Today it is already hard
to believe that relatively
recently - some 35 years
ago Shenzhen was a small
fishing village. The city'’s
vibrant quicksteping
growth started after the
assigning to Shenzhen the
status of China’s first free
economic zone in 1980.
It continues to grow and
today, including in height.
The project, designed by architects
John Portman & Associates, is com-
posed of a 356-key hotel, a residential
tower and support amenities on a
21,174-square-meter site in the Bao’an
Central Area business district in the
booming Qianhai development zone
of Shenzhen, China. The hotel tower

is 26 stories tall, yet, at 99-meters tall,
rises higher than the 29-story residen-
tial tower. There is a total built area of
84,600 square meters above grade.

The hotel entry fronts the museum
park to the east. The shaping of the
tower and podium inflect inward
here, creating a grand canopied
arrivals court. A separate VIP entry is
accessed from the north into a gar-
den auto court. The fully glazed exte-
rior lobby wall visually links the hotel
lobby to the museum park.

The hotel tower is linked to the
complex’s podium via a two-story,
10-meter-high lobby space. Hotel
functions, including the lobby bar,
the three-meal restaurant and the
reception area, activate the lobby. The
typical guestroom floor consists of
22 hotel room modules, most often
divided into 20 rooms and two suites
per floor. Vertical circulation for the
guestroom tower and the podium
anchor each end of the lobby space. A
ceremonial stair connects the lobby to
the ballroom pre-function area.

The design for the hotel tower is
centered on the concept of fluidity.
The hotel, together with other proj-
ect elements, wraps around an inner
water-garden court, creating a total
composition inspired by the undula-
tion of water as a nod to the site’s
location on Qianhai Bay.

Distinguished by its soft, sinuous,
curvilinear forms and geometry, the
character of the design evolves direct-
ly from its unique program, location
and climate to encapsulate the spirit
of this special place. The hotel tower,
drop-shaped in plan, humanizes the
built environment and creates an
abundance of interplay with nature
to deliver a sensory experience. A
pleasant mix of open space and tree
plantings offer visitors the choice of
sun or shade. A sparkling water fea-
ture provides whispering white noise
throughout the project.

Inside the hotel, elegant, contem-
porary interiors designed by HBA are
complemented by premium servic-
es and amenities targeted to busi-
ness and leisure guests. The interiors
combine contemporary design with
elegant cultural references and local
artwork. Guests are greeted in the
lobby by “Paradise of Materials” by
Chinese artist Zhan Wang, an eye-
catching piece depicting the energy
of the Shenzhen landscape.

Each guestroom is designed in a
chic, modern style featuring abun-
dant natural light and a pale blue pal-
ette, echoing the shimmering water
in the views. The Bayview Restaurant,
located on the top floor of the hotel
tower serves diners a fine selection
of Chinese and Western cuisines
enhanced by superb panoramas of
Qianhai Bay and the Pearl River Delta.
A glass ceiling creates an exclusive,
romantic private dining experience
illuminated by the moon and stars.

The fluidity of the tower form
extends and is complemented by
the equally fluid four-story podium
containing additional hotel ameni-
ties, food and beverage outlets, and

support functions. Level four is set
back with a pool and garden terrace
overlooking the infinity-edge pool,
mirroring the water beyond. A pro-
jecting sunshade from the roof above
partially shades the pool deck. The
uppermost roof of the podium is a
lawn connected to the wedding center
that is intended to serve as a place for
special outdoor events. The horizontal
surfaces of the podium, the ballroom
terrace, the health club terrace and the
projecting sunshade at the roof level
give the project a strong horizontal
reading that is both contrasted and
complemented by diagonal sunshades
that extend up the tower.

The basis of the sustainability con-
cept for the project is in the devel-
opment of an active exterior facade
optimizing daylight, reducing the need
for artificial lighting, and incorporating
fixed sun shading to reduce cooling
loads. Diagonal sunscreens reinforce
the form, while reducing energy needs
through shading, and maximizing mag-
nificent views of Qianhai Bay and the
Pearl River Delta by allowing for a more
transparent facade. These sunshades
serve the critically important function
of shading the facade, allowing for the
use of a more transparent, high-perfor-
mance glazing system, thus optimizing
the views and strengthening the link
between the patron and the sea.

The project site is located in the busi-
ness district of Bao'an Central Area. It
is bound on the east by the central
greenbelt of Bao'an Central Area and
on the south by the sea. There are
also greenbelts on both the west and
south sides of the site. The lush foliage
of the surrounding greenbelts is car-
ried up and through the project, as the
landscaping doesn’t stop at the tower’s
edge; it continues on throughout.

The design of all systems are framed
to create energy efficiency and sus-
tainable infrastructure demands and
comply with relevant state laws as
required in the Design Standard for
Energy Efficiency of Public Buildings
GB 50189-2005. The building’s
HVAC, Fire Protection, Plumbing and
Electrical and Telecom provisions are
designed to comply with state-of-
the-art engineering practice guides
and current local building regulations
with the intention to exceed exist-
ing benchmarks for energy-efficient
buildings. An intelligent building
automation system provides monitor-
ing and controls for energy and water
usage management.

Gordon Beckman, AIA - Design
Director for John Portman &
Associates:

“Distinguished by its curvilinear
form and geometry, the character
of the project’s master plan evolves
directly from its unique program,
location and climate. The three ele-
ments of hotel, residential, and hotel
amenity/function spaces wrap around
an inner water-garden court, creating
a total composition inspired by the
undulation of water as a nod to the
site’s location on the South China Sea.
Diagonal sunscreens reinforce the
form, while reducing energy needs
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through shading, and maximizing
views to the sea by allowing for a more
transparent facade.”

JW MARRIOTT SHENZHEN BAO’AN
AND RESIDENCES AT HAIYI PLAZA
Location: Shenzhen, Guangdong,
China

Architect: John Portman & Associates
Owner/Developer: Shenzhen OCT
Hotel Real Estate Co., Ltd.

Local Design Institute: Shenzhen
Huasen Architecture & Engineering
Design Consulting Co., Ltd.

Structural Engineer: John Portman
& Associates / Huasen Architectural &
Engineering Consultants

MEP Engineer: Huasen Architectural
& Engineering Consultants

Interior Design: HBA (Singapore)

CONCEPT

Hyperion

(p.52)

MATERIALS PROVIDED BY
PANACOM

For many architects their
projects of tall buildings
have become a kind of
plastic art and conceptual
statement. For PANACOM
architectural bureau

and its leader Arseny
Leonovich such an original
statement was the project
of a skyscraper named
Hyperion.

A skyscraper as a prototype of the
vertical city was introduced by Rem
Koolhaas in the 1970s. In his book
Delirious New York, the architect
describes Manhattan as a quarter lack-
ing any architectural theory where the
skyscrapers accumulate the potential
of a self-sustainable settlement being
a kind of “a city within a city”. Tall build-
ings become higher and higher over
the last fifty years. New height records
are constantly achieved. Together with
this functionality of the skyscrapers
expands rapidly: towers with dozens of
storeys comprise a variety of residen-
tial premises, offices, hotels, shopping
malls, boutiques, exhibition halls...

At present, thousands of skyscrap-
ers are built across the globe. Many of
them look like typical vertical struc-
tures - very tall buildings, and nothing
more. However, some design concepts
deserve to be considered an architec-
tural triumph. They provide comfort-
able conditions of living or working
and even help the inhabitants to feel
themselves closer to nature. Probably,
this is the thing an urban dweller
needs most, trying to cope with the
rush of modern city life.

Natural plastique of the architec-
tural solutions of Hyperion, proposed
by the Russian company PANACOM,
corresponds to the modern concept of
what should be a comfortable living.

The project was designed for the
2015 eVolo Skyscraper Competition.
The contest has been held annually
since 2006.

One of its main objectives - to pro-
mote the ideas of the new understand-
ing of the vertical city. These ideas are
embodied through the use of advanced
technologies and materials, arrange-
ment and aesthetics of interior spaces,
as well as through the establishment
of a new order of relations between
nature and architectural objects.

“Our skyscraper is a kind of “Tree of
Life”, which transmits creative ener-
gy and vitality, giving the humans
a power over nature and energy
resources,” - says Arseny Leonovich,
author of the project.

The distinctive feature of this build-
ing - the proliferation of the stem for
3-4 housing branch. In the place of
their connection will be formed a cosy
space with its own internal micro land-
scape. There will be located gardens,
parks, public spaces, and according to
the most daring conception - even a
small artificial lake.

In construction of such a skyscraper
planned to use the latest sustainable
technologies and life support devices
for long-period and environmentally
save exploitation. For example, the
structural members of the skyscraper
can be made from biopolymer materi-
als, which on its characteristics not
inferior to metal.

To maintain the environment and
the special microclimate inside the
Hyperion is supposed to use modern
technology on the basis of photo-
synthetic algae. Photosynthesis, as is
known, is the energy basis of all life on
the planet.

The appearance on the Earth more
than 3 billion years ago, the mecha-
nism of splitting the water molecules
by the medium of quanta of sun-
light to produce oxygen was a major
event in biological evolution that has
made the sunlight the main source
of energy of the biosphere. Brown
algae take carbon dioxide to repro-
duce oxygen. Their plantations grow
in translucent pipe systems located
on the facades.

The energy needs of the building
and provide solar batteries and super-
compact devices that synthesize and
accumulate various kinds of energy.
This advanced technology not only
allows virtually ensure the future
building with its own energy, but also
contribute to the improvement of the
ecological situation in the big city.
Thus, in the Hyperion created a sym-
biotic relationship between humans
and nature. The building’s interior and
outer spaces comprise walking paths,
ponds and groves, as well as offices,
shops and concert halls.

And finally, about the future loca-
tion of the building we can say that
such a “Tree of Life” can grow every-
where - in the desert, on the volcanic
island and in concrete jungle.

HYPERION

Architecture: Panacom (Russia)
Project team: Arseny Leonovich,
Yuri Frolov, Darya Hanji, Anastasia
Belinskaya

Status: Concept design for the 2015
eVolo Skyscraper Competition
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HABITAT
Multivariate
Verticality of

Vancouver

(p. 54)

MATERIALS PROVIDED BY BURO
OLE SCHEEREN

Vancouver, consistently
ranked as one of the most
livable cities, has much

to offer beyond a vibrant
social environment, the
“City of Glass” is known
for its buildings of trans-
parency and for its breath-
taking surroundings of
clear water and snow-
covered mountains. But,
like many cities today, its
skyline is dominated by
verticality - extrusions of
generic towers that don't
engage their environ-
ment and create isolation
rather than connection.
The design opens up the
inert shaft of the tower

to embrace both city and
nature in a three-dimen-
sional sculpture which
projects the space of liv-
ing outwards into the sur-
rounding context.

The building 1500 West Georgia in the
form of three-dimensional geometric
sculptures proposed by architect Ole
Scheeren, in contrast to many other sky-
scrapers aims to merge the individual
with the living environment. Proposed
for one of Canada’s most densely popu-
lated cities, the skyscraper is described
by Bruo Ole Scheeren as a “new typol-
ogy for vertical living in Vancouver”.

Located on one of Vancouver's
main avenues, the tower stands as
a new beacon at the entrance to
Vancouver from the North Shore
and Stanley Park and forms an urban
pivot at the junction where the city’'s
grid splices and begins to expand
from the West End to the diagonal
along West Pender Street into the
Coal Harbour waterfront and down-
town Vancouver. Its position at the
crossroads between the City to the
South, Stanley Park to the North,
and the waterfronts to both the East
and West calls for a multidirectional
design that capitalizes on the urban
and natural qualities at this impor-
tant site in the West End.

A system of vertically shifted apart-
ment modules enables dynamic yet
rational and efficient layouts for
residential units while the horizontal
rotation of these modular elements
projects living spaces outwards to
introduce the concept of horizontal
living in a slender high-rise. The result-
ing multiple terraces generated from
these horizontal shifts create both
physical and emotional connectivity
between the indoor and outdoor envi-
ronment.

Vancouver possesses a unique bal-
ance of urban conditions surrounded
by spectacular nature that provides
fertile ground for envisioning new
possibilities for future living in a
cosmopolitan and environmental-
ly-friendly city. The design for this
building exemplifies an ambition
to reconnect architecture with the
natural and civic environment and
go beyond the hermetic confines
of towers that increasingly inscribe
people lives.

The design of the building presents
a carefully crafted distinctive silhou-
ette that reaches out to engage the
space of the city and stands as a new
beacon that activates the skyline. The
tower opens up to embrace both city
and nature in a three-dimensional
sculpture, projecting the space of living
outwards into the site’s surroundings,
responding to the multi-directional
context while respecting views to and
from neighbouring buildings, and max-
imizing unobstructed views to the sur-
rounding water, parks, and city.

The vertical offset of the apartment
modules minimizes the footprint of
the tower and liberates the ground to
provide an open public plaza for resi-
dents and citizens alike. An amplified
reinterpretation of the existing water
cascade along West Georgia builds on
the strong architectural heritage of
the site, while multiple crossing paths
ensure urban permeability.

Civic amenities are embedded
around the central plaza and the
extensive waterscape to engage the
community and contribute to the net-
work of downtown green and public
space.

Special consideration has been
given to maintaining existing spa-
tial qualities while enhancing and
reinvigorating aspects of the public
plaza and its heritage. As a special
place in the city for Vancouverites
who have fond memories of the exist-
ing office building and water cascade
by architects Rhone and Iredale, the
design retains the modernist Crown
Life Place and enhances the qualities
of the site and respectfully translates
the original character, while offering
new possibilities to the community.
The minimized footprint of the resi-
dential tower touches the ground and
embeds itself into a multi-level water
landscape.

Sustainability strategies for passive
and active energy savings are inte-
grated with the architecture to target
significant reductions in energy con-
sumption and aspire to achieve LEED
Platinum.

Renewable energy sources at the
top of the building’s sculpted crown
generate 100% of the energy for the
public amenities at the ground, creat-
ing a new model that visualizes sus-
tainability and gives carbon-free space
back to the public.

Commissioned in early 2015, 1500
West Georgia further expands Biro
Ole Scheeren’s growing international
portfolio. The practice is working on
a range of city-defining structures
and cultural projects, ranging from

more intimate spaces to large-scale
urban developments in several of
Asia’s capitals, with Mahanakhon, to
be completed in 2016 as Bangkok’s
tallest tower; DUO, a mixed-use devel-
opment in Singapore set for comple-
tion in 2017, and the Guardian Art
Center near the Forbidden City in
Beijing just having completed its steel
structure and opening to the public
next year.

RENOVATION
Second Life of

the Second Tower

(p. 56)

MATERIALS PROVIDED BY BJARKE
INGELS GROUP (BIG)

Since that day, when

as a result of a terrorist
attack in New York were
destroyed the famous WTC
Twin Towers, passed nearly
14 years. And the place
where previously housed
the World Trade Center
buildings is called Ground
Zero. What should be con-
structed in this area? How
should it look like? These
issues have been discussed
almost immediately after
the tragedy, and for the
conductive solution were
spent countless hours

and billions of dollars.

The plans were changed
repeatedly. The World
Trade Center has chewed
up many other “starchi-
tects,” and many critics say
it has yielded a mishmash
of sparsely populated
office buildings that look
banal or worse.

In 2011, where before rose the Twin
Towers, it was inaugurated the 9/11
Memorial, the transit hub, and the 9/11
Museum dedicated to the tragedy. Two
years later, was completed construc-
tion of the World Trade Center One, or
Freedom Tower - the central building of
the World Trade Center cluster, located
on the northwest corner of the site,
which previously housed the ruined
complex. According to the plans for the
development of the territory, along-
side was to appear another skyscraper,
known as the World Trade Center Two.
However, its construction was suspend-
ed in the same 2013, after the comple-
tion of foundation works. What was the
reason? To understand this, you need to
unwind the film a little back.

The World Trade Center was located,
in the New York area, known as the
Financial District - the epicenter of the
world’s financial transactions, often
referred to as an “icon of the business
world,” and associated with the mul-
titude people dressed according to a
strict dress code. But over time, there
began to appear more and more com-

panies working in advertising, design
and high-tech industries, which cer-
tainly affected on the atmosphere of
this district. New creative orientation
of the neighborhood has sparked inter-
est of media tycoon Rupert Murdoch,
whose son James (CEO of 21st Century
Fox) just was looking for a place for
a new headquarters. Larry Silverstein,
the developer who leased the Twin
Towers before their destruction and
has played a central role in the redevel-
opment ever since, had a prime piece
of land to offer: the last of four sky-
scraper sites set out in a decade-old
master plan. But there was an obstacle
to making a deal. There was already
a design for the building, officially
known as Two World Trade Center,
which Silverstein commissioned years
ago. Lord Norman Foster, the 80-year-
old architect of acclaimed buildings
like London’s iconic Gherkin, had envi-
sioned a gleaming 79-story trophy
along the Hudson River, crowned by
a slanted glass roof divided into four
diamonds. Due to the complexities of
the World Trade Center’s redevelop-
ment, a foundation had already been
constructed at the time the property’s
ultimate owner, the Port Authority of
New York and New Jersey, built the
transit hub and shopping mall that are
positioned beneath the site. But James
Murdoch didn't care for the building.
That’s why Foster was bumped aside
in favor of Bjarke Ingels, founder of the
architectural firm BIG.

In all fairness it must be said that the
developers had certain and justifiable
fears that while designing the second
skyscraper in the reviving World Trade
Center the Dutch architect will face a
difficult dilemma. With such a dilemma
has to face every architect who dared
to develop projects for the expensive
area of New York, which is in some way
sacred to all of the US. The concern was
if could he create a majestic tower, and
at the same time respectful of the tragic
history of the place, where died nearly
three thousand people?

Or daring famous architect of the
new generation will follow his instincts
and steer the project in a more adven-
turous direction, and risking to run
into the controversy that has dashed
the ambitions of many a World Trade
Center architect before him? And not
surprising that Bjarke Ingels decided
that his skyscraper could be both things
atonce.

“The World Trade Center has this
inherent dilemma, that in the public
eye it's a public work,” Ingels said.
“The architecture becomes a solu-
tion to an almost unsolvable puzzle,”
he commented. After a secretive
design process code-named Project
Gotham, the architect was finally
talked publicly about his building,
which is slated to become the new
headquarters of Rupert Murdoch’s
media companies, 21st Century Fox
and News Corp. From the side of
the World Trade Center’s Memorial
Plaza, the new building will appear
slender and serious. “We have tried
to incorporate that duality,” Ingels
says. “On one hand it’s about being

respectful and about completing the
frame around the memorial, and on
the other hand it's about revitalizing
downtown Manhattan and making it
a lively place to live and work.” “The
first thing James said to me is he
didn’t want to build a tower,” Ingels
said. The younger Murdoch is around
the same age as Ingels and favors the
kind of open-plan work schemes pre-
ferred by tech companies like Google.

Fox and News Corp, which have oper-
ated as separate companies since 2013,
will occupy the two largest blocks of
office space, while Silverstein will mar-
ket the upper floors to other tenants.

“The buildings were originally
designed for us almost 10 years ago,”
Silverstein says. “The Bjarke design
that we're looking at today reflects the
design and the language that works
today.”

PROJECT

BIG's design calls for an 80-storey
stepped tower comprised of seven
stacked volumes off-set at various lev-
els creating terraces. The beauty of the
stacked design is its utmost flexibility.
By varying the size of the volumes, the
building can accommodate the needs
of many different types of tenants, cre-
ating the potential for a diverse com-
munity form at the site. If all goes as
planned, the building will be occupied
by a mix of creative companies and
other commercial tenants.

In addition to its flexibility, the
stacked design creates a variety of spa-
tial possibilities as well as some innova-
tive features. One of those features is
38,000 square feet of outdoor terraces
that will be lushly planted and provid-
ing unprecedented views of the sur-
rounding cityscape. If desired, outdoor
lighting could be added to the terraces
and at the undersides of the setbacks,
to create a dramatic silhouette of the
building at night. As depicted in the
BIG's video of its design for the tower,
Ingles already has an idea to use the
underside of the setbacks to digitally
stream news.

The blocks get smaller as the build-
ing rises, creating setbacks where
Ingels has designed a series of outdoor
gardens, one for each block. They are
supposed to evoke varying climates,
from tropical to arctic. (A recent BIG
exhibition at the National Building
Museum in Washington, DC, titled Hot
to Cold, arranged his career similarly.)

In the parts of the building occu-
pied by Fox and News Corp, cafés for
employees will adjoin the gardens.
Elevator shafts—the vital spinal column
of any skyscraper—will be concentrat-
ed on the western end of the structure,
allowing capacious space for news-
rooms. Winding staircases set against
the glassy exterior wall are meant to
ensure that the companies feel inter-
nally connected, rather than divided
into floors and fiefdoms. The building’s
topmost floor will house a Fox screen-
ing room with a stunning view.

Many structural elements of the sky-
scraper came predetermined by the
intricate underground architecture of
the property, which was set in place

by Port Authority and Libeskind’s mas-
ter plan. Mechanical equipment, like
air vents for Calatrava’s station, are
positioned on the existing founda-
tions and had to be incorporated into
Ingels’ building. While working around
such constraints, he also had to please
two very demanding masters: not just
Murdoch but Silverstein, who is con-
cerned with the practical necessities of
creating rentable office space.

Beyond its many positive attributes,
the design’s most compelling feature
is its aspirations to be a good neigh-
bour. Its desire to fit in is perhaps best
evidenced by its having four different
facades, each of which responds to the
different set of conditions. From the
9/11 Memorial the building appears
as a tall and slender tower much like
its three neighboring towers. Where it
faces Tribeca, the tower is stepped in
deference to the neighborhood’s low
scale. And to preserve the sight lines
to St Paul’s Chapel from the Memorial
park, BIG has aligned the tower along
the axis of Daniel Libeskind’s “Wedge
of Light “plaza.

In designing 2 World Trade Center
Bjarke Ingels Group said in a press
release that it set out to meld high rise
and low rise and modern and historical
to create a community where “diversity
becomes unity”.

AWARDS
Inspired by the

Future

(p. 60)
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Recently have been
announced the winners of
the eVolo Magazine 2015
Skyscraper Competition.
The award was established
in 2006 to recognize out-
standing ideas for verti-
cal living. Since then, the
publication has received
more than 6,000 projects
that envision the future of
building high. These ideas,
through the novel use of
technology, materials,
programs, aesthetics, and
spatial organizations, chal-
lenge the way we under-
stand vertical architecture
and its relationship with
the natural and built envi-
ronments.

In 2015, the Jury, formed by leaders
of the architecture and design fields
selected 3 winners and 15 honorable
mentions. eVolo Magazine received
480 projects from all continents. The
winners were selected for their cre-
ativity, ingenuity, and understanding
of dynamic and adaptive vertical com-
munities.

FIRST PLACE
Essence Skyscraper
BOMP: Ewa Odyjas, Agnieszka
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Morga, Konrad Basan, Jakub Pudo,
Poland
Away from everyday routines, in a
dense city center, a secret garden that
combines architecture and a nature
is born. The main goal of this project
is to position non-architectural phe-
nomena in an urban fabric. The pro-
posal is an urban mega-structure that
contains diverse natural habitats. The
skyscraper would serve as a place to
briefly escape urban life and stimulate
diverse and complex experiences. An
inspiration rooted in nature allowed
to form a representation of external
worlds in the shape of a vertical struc-
ture. Overlapping landscapes like an
ocean, a jungle, a cave or a waterfall
will stimulate a diverse and complex
range of visual, acoustic, thermal,
olfactory, and kinesthetic experiences.
The main body of the building is
divided into 11 natural landscapes.
They are meant to form an environ-
mentally justified sequence open to
the public that includes extensive
open floor plans that form spectacular
spaces with water floors, fish tanks
lifted up to 30 meters above ground,
and jungle areas among others natural
scenarios. The sequence landscapes
might become a variable set of routes
dedicated to different shades of
adventure.

SECOND PLACE

Invisible Perception: Shanty-Scaper
Suraksha Bhatla, Sharan Sundar,
India

India’s Slum population is expected to
surge to 104 million (9% of the national
population) by 2017*. As the nation’s
disparity between the rich and poor
deepens, the number of people living
below poverty line (<1$ per day) has
doubled over the last decade. Chennai
city’s Nochikuppam slum is home to
5,000 fishermen families living in less
than 1,500 shanties making it the third
largest slum dwelling amongst the
Indian metropolises.

The rise of city’s squatters over the
past decade indicated the struggle to
cope with rapid urbanization and the
lack of political will, resulting in the
failure of the government to regular-
ize and successfully build resettlement
tenements. The government’s only
indirect response to such slums has
been the construction of large-scale
resettlement colonies on the outskirts
of the city rather than recognizing
improving residents’ access to services.

Pragmatically, building adequate
amounts of resettlement housing to
house all slum-dwellers will simply
take too long, require vast amounts
of land and cost the city 1 billion
rupees. Moreover, many residents do
not necessarily desire such housing:
reports indicate that nearly 20 % of
allotted homes are vacant and 50 per
cent of the original beneficiaries are
no longer living in them, subletting
them instead. Clearly, this was due
to the fact that slum dwellers were
transplanted 30 kms away from city
centre where they found no jobs and
no social infrastructure and thus were
forced to move back to the city.

A far more reasonable strategy
would be to implement the Tamil
Nadu Slum Clearance Act (1971) in the
spirit that it was written, and start to
recognize slums and improve them in
situ. The sky-high rentals in Chennai’s
downtown and the fight for survival
in India’s slums such as Nochikuppam
are increasingly blurring the lines
between centre and periphery. Urban
planners face escalating challenges as
these slums will mostly proliferate in
semi-rural and downtown areas, a con-
sequence of scarcity of urban land and
accelerating rural to urban shift across
the nation.

Unrecognized slums have effective-
ly become akin to an invisible Chennai,
largely ignored by the service provi-
sion agencies. As urban planners and
architects we must make a conscious
decision to improve the quality of life
of squatters (shelter, services & liveli-
hood) by applying principles of sus-
tainable urbanism. The need of the
hour is a reimagination of the existing
land parcels, growth and infrastruc-
tural burden squatters place on the
city’s civic supplies.

This begs the question - Will the
cities of the future be filled with verti-
cal slums? Informal settlements and
the paucity of land parcels can no
longer be ignored & the complexities
of resettlement will force slum dwell-
ers themselves to build higher using
locally available, structurally sound,
recyclable materials accommodating
themselves into organized communi-
ties.

Shanty-Scraper aspires to provide a
unique solution for the fishermen of
Nochikuppam located at Marina bay
beach. The vertical squatter structure
predominately is comprised of post-
construction debris such as pipes and
reinforcement bars that crucially artic-
ulate the structural stability. Recycled
corrugated metal sheets, regionally
sourced timber & thatch mould the
enclosure of each dwelling profile
and lend to their vernacular language.
The double height semi enclosures
serve as utility yards & social gather-
ing spaces.

The vertical transportation is frag-
mented into multiple plank lifts
that are constructed from a simple
mechanically driven lever & pulley
contraption. The rhythmic timber
lattice membrane structure at the
ground level, houses the public sea
food market, & forms the first level of
defence against future tsunamis. The
high rise typology serves as a vantage
point for the fishermen to gauge high
risk waters & during emergencies.

THIRD PLACE

Cybertopia: Future of an
Architecture Space, Death of
Analogous Cities

Egor Orlov, Russia

For the last few years mankind has
accumulated more knowledge than
in all its previous history. This factor
enables us to say that in the next few
decades there will be fundamental
breakthroughs in science and engi-
neering which will result in changing
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society and the architectural design
of cities. The degree of its influence
could be compared to the age of
Great Geographical discoveries. A
complex space structure of the future
megapolis combines the physical and
digital worlds. Spaces of these digital
areas have a large number of physi-
cal and mechanical laws alien to real
space. An ability to fly over or move
from one planet to another one, to
pass through the walls during system
bugs makes the city more compli-
cated. Cyberspace full of hallucination
and bugs, components of its own
habitat has moved into a real mega-
polis which is being formed and orga-
nized simultaneously in the digital
and physical space. “Tomorrow” we
expect a completely different topog-
raphy of the city. It will be a map
which includes cyber worlds with
intrinsic geography, laws of physics,
qualities and even its own residents. It
is as though landscapes of computer
games have woven into the city space
becoming its integral part.

The spatial structure of a skyscraper
is also flexible and mobile. All com-
plex is formed round frame structure
on which cranes move, completing
and moving whole blocks of a com-
plex. The part of frame structure can
be sorted at once after completion
of the region of a housing estate or
intentionally to remain invested with
a framework for potential possibility
of further transformation and change
in the future.

The whole completed regions of a
housing estate can move to the sepa-
rate sector that “not to disturb” and
“not to constrain” further building or
to be interspersed directly in frame
structure for transformation of a pro-
gram palette or its intended consoli-
dation.

Huge ships at once become a part
of this block of the skyscraper, its
organic communication and spatial
cell. Its decks are temporary squares
of the city, and construction woods
of its street, on them inhabitants
move. Having sated, the ship “sails”
in the next swimming, and on arrival
in the new port city, not become
dusty indefinitely in megalopolis
port, and joins new structure, as the
spatial block. Main decks of the ships
are covered with numerous weaving
installations, reaching top level immi-
grant-workers start weaving goods
for the city. Other ships serve as sup-
pliers of a material for housing that is
constructed here. It is a new format
of the city street, new public space
in a superdense and dynamic urban
environment.

The residential area of the skyscrap-
er represents constantly growing and
developing spatial complex. Series
of frame and spatial elements are
printed by 3D printer or by drone
construction to carry out a role of
structures for the subsequent local
consolidation and change. The cen-
tral axis of a complex that unites a
series of the inhabited quarters, com-
prises a monorail on which moves the
printer which is printing out, and in

some cases erasing spatial structures.
In this extended communication the
intra quarter train settled down that
with a huge speed moves citizens
from one part of the city to another.
Technologies became so safe and
exact that are interfaced with every-
day life of citizens. For example, if in
a family got a child, it can order the
press of new room, having expanded
the living area. While the room is
printed, it grows roots residents and
everyday life flows the turn. Way of
life on a building site.

Honorable Mention

Limestone Skyscrapers

Jethro Koi LikWai, Quah Zheng Wei,
Malaysia

Limestone hills that are mined are
doomed to suffer total annihilation,
or become remnance of a soulless ter-
rain. This design approach seeks to
intervene the process of mining, turn-
ing it into a mere “site clearance and
earthwork” phase to allow buildings
to be erected within, adapting to the
sophisticated and ever so beautiful
terrain of the karsk topography. These
towering natural monuments with-
stood the tests of time, until humans
begin to mine their substances. Mining
of these substances not only creates
an eye sore, it also increases calamities
such as flash floods and landslides.
Therefore, it is vital that proper treat-
ment has to be applied upon mining
of the natural resources.

Limestone materials have numer-
ous uses: mainly as building materials,
as aggregate for the base of roads,
as white pigment or filler in prod-
ucts such as toothpaste or paints, and
as a chemical feedstock. This in turn,
creates a building within a mountain,
harnessing the natural resources of
existing stones and minerals on site to
be used as the construction materials
eg. marble, travertine.

The Architecture serves as a compli-
ment to the monolithic beauty in its
original state, bringing a different life
and purpose to the mining hill sites.

Honorable Mention

Tower of Refuge

Qidan Chen, China

Because of facing threat from alterna-
tion of the natural growth pattern,
deterioration of the global environ-
ment and excessive harvesting of the
living creatures, more and more spe-
cies of animals and plants are now
endangered on the Earth. How to
maintain species diversity has become
a crucial issue.

Endless reports of deforestation,
city sandstorms, unpredictable death
of elephants and brutal hunting of
whales keep coming into the public
eyes, while human beings are focusing
on constructing their survival fortress
and exploring potential habitat outer
space. However, could we slow down
the pace and ensure our future gener-
ations could have the same experience
about this blue planet, and even the
blue sky before industrial era?

Before rehabilitating successfully
the livable environment and climate,

or finding out artificial reproduction
methods of all species, human have to
build up a Noah's ark, which guaran-
tees the provision of three elements of
life: sunlight, air and water. Meanwhile,
enough soil and food are essential for
growth and reproduction.

According to the IUCN Red List of
Threatened Species, species are clas-
sified into nine groups: extinct, extinct
in the wild, critically endangered,
endangered, vulnerable, near threat-
ened, least concern, data deficient, not
evaluated.

Based on these basic concepts,
scheme about Tower of Refuge has
come out. Tower as a huge refuge, likes
a self-operating machine serving all
survival conditions. It can obtain and
filter water and air, reallocate sunlight
and transform solar energy for tower
using.

Honorable Mention

Air Monument: Atmosphere
Database

Shi Yuqing, Hu Yifei, Zhang
Juntong, Sheng Zifeng, He Yanan,
China

Nowadays, there is growing problem
in global climate. Studies on atmo-
sphere components provide possi-
bilities for people to learn the law of
climate changing. However, detected
datum don't include all the compo-
nents of the atmosphere. We hope
in this memorial building, it can get
atmosphere samples automatically
every year, and store the samples with
reasonable system.

With time passing, the building will
become a library to study atmosphere
components changing with the most
resources. In the meantime, future
techniques will allow more thoroughly
studying atmosphere, providing bet-
ter ways to respond to climate change.

Since the industrial revolution, with
more fuel use, more biomass burn-
ing, more motor vehicle exhaust, the
concentration and distribution of both
regional and global atmosphere have
changed observably. And that leads to
problems like global warming, ozone
depletion, acid deposition, air quality
going down and so on, which have
much effect on earth environmentand
ecosystems, and put huge threat to
human development. Therefore, the
observation and study of atmosphere
components is quite important.
Carrying on long-term steady obser-
vation of atmosphere components
and its relevant qualities is essential
for learning atmosphere components
and its changing process. Such based
studies on atmosphere components
changing law, and responding to cli-
mate change and disasters, is one of
the essential issues of achieving the
unity of man and nature both nowa-
days and in the future.

It's not enough for studies on atmo-
sphere components to only rely on
clearly recording and studying datum.
Earth atmosphere components are
really complex, including solidities,
fluids, and gas, with complicated
physicochemical properties. There
are limited data from detecting exist-

ing air samples. And there is possibil-
ity that some unknown substances
make much difference during climate
changing process but could not be
detected for now. Therefore, air sam-
ples are the most comprehensive data
resources. Today'’s scientific research-
es often need early air samples.
Nowadays these samples usually come
from polar deposits. Although these
samples are precious few and hard to
define a particular year, they still help
scientists study greenhouse gas con-
centration changes for the past 200
years. Modern advanced techniques
also helped discover atmosphere com-
ponent like hydro fluorocarbon, which
were not paid attention to before.

Human behaviors have large
impacts on atmosphere components
and global climate change. There were
many serious air pollution events all
around the world in history, such as
Meuse River Valley smog event in
Belgium in 1930, which has caused
63 deaths. And in 1952, the photo-
chemical smog in London has cause
4000 people to death within four days.
In recent decades, there is constant
drought, flood, high temperature,
rainstorm and sand storm happening,
which is closely related to atmosphere
components changes due to human
activities. In the 21st century, even
if governments and scientific insti-
tutes have shown growing concern
on environmental problems, without
public consciousness of protecting the
environment, it’s still not so optimis-
tic of improving atmosphere pollu-
tion. There is reason that scientific
approach of improving the environ-
ment is too far away from everyday
life. Thus, to show scientific work to
the public in a better way is essential
to alarm them.

Honorable Mention

Reversal Strategy

Luigi Bertazzoni, Paolo Giacomo
Vasino, Italy

Reversal Strategy is one answer to
multiple emerging global questions.
A single synchronic action can reverse
the collapse of human habitat to a bet-
ter scenario.

Simultaneous events seem to occur
in the next decades. After the official
statement of global warming (UN),
the evidence of climate changes has
dramatically actualized all the previ-
sions about the increase of planet
temperature. The question now is
about the possibility to avoid the “non
return date”. The politicians’ negotia-
tion is all about emission reductions,
but the only possible strategy nowa-
days is to reverse the trend of global
greenhouse effect. Meanwhile time is
giving to human civilization another
deadline: the decomposing process
of Carbonation makes reinforced
concrete structure unstable in 70/80
years. Almost 60% of global concrete
structure buildings were built in the
20 years after WW2. This means that
in the next decades an impressive
number of heavy and expensive struc-
tural refurbishments or reconstruc-
tions must occour. The collapsing risk

of most concrete cities is increasing
year by year. It is necessary to think
new durable construction systems to
reverse the collapsing trend and to
substitute existing exhausted build-
ings. It is important to find a “new con-
struction land” to build before moving
people and functions. Then is possible
to demolish what substituted. Urban
areas figures demonstrate an increas-
ing expansion of soil sealing and land
consuming despite agricolture and
wood. Private closed spaces are way
much more determinating the urban
grow while percentage of pubblic
open spaces is decreasing. The con-
sequence of this tendence on environ-
ment and landscape is known. Planet
earths deserve a reversal strategy to
change proportion between “closed
land” and “open land”.

Reversing figure ground

How to “substitute” a massive amount
of buildings with new ones without
urbanizing open land? A possible
answer is to build on the top of urban
mobility network. Narrow structures
canrise on the side of roads, just on the
edge of urban blocks. These structural
walls will became “the new construc-
tion land” leaving vehicles circulating
at ground floor. Then infinite combi-
nations of shells units can be hanged
to the main structure. At this point
local inhabitants can move to their
new accommodation facilities, leaving
old ones free to be safely demolished
on places. Ruins will rise up ground
floor level while roads and parking will
became underground. Former blocks
areas freed of constructions, will cre-
ate a continuous sequence of public
open spaces, parks, squares, or even
cultivated land, exclusively for pedes-
trian. Cities figure ground diagram is
now completely reverted: old blocks
are public open space, old streets are
covered with buildings.

Reversing global warming

A photo-catalyst based on copper
oxide or other molecular catalyzer, will
make possible, in a few years, the pro-
duction of an Artificial Photosynthesis
Leaf. The process, already prototyped,
uses solar light, CO2, H20 to produce
Hydrogen, Carbon, and Oxygen. This
would not only remove carbon diox-
ide from the environment, but also
turn it into solid carbonates that could
be used for building construction. At
the same time water splitting process
will produce Hydrogen for all energy
needs through Fuel Cells technology.

Reversing collapse of concrete cities
Research on Carbon composite materi-
als suggest that in a few years will be
available a strong and light “Carbon
Concrete” able to last for thousand
years. It will be possible to build very
tall and thin structures to represent
a new “vertical land”, good for liv-
ing/working facilities. Perforated
double layered structural walls made
of Carbon-fiber-reinforced polymer or
Carbone Concrete composite mate-
rial will be the base to hang a flexible
combination of living shells, vertical

transportations, and plants to realize a
multi-level city.

Honorable Mention

Vertical Factories in New York
Stuart Beattie, United Kingdom

In the past few decades the world
economy has seen a global shift of
industry and manufacturing east-
wards to the emerging markets of
China and India purely for economic
efficiency but not innovation. The
rate at which urban populations are
expanding will impact upon how we
perceive the strategies of sustain-
ing our cities with regards to supply
and demand. The rise of global cargo
shipping has seen the ability of local
industries to move their production to
areas of low labour, tax and land costs.
However, the onset of rising labour
costs in East Asia, higher transporta-
tion costs, a weaker dollar, rising U.S.
productivity and cheaper energy are
only enhancing the argument for more
localized production that is closer to
the consumer.

The population of New York City is
forecast to grow by 12% to 9.4 million
people in the next two decades result-
ing in a current city-wide acute afford-
able housing shortage. Manufacturing
land in the city is perceived by plan-
ners as a viable outlet for the expan-
sion of residential development, forc-
ing a gradual decentralisation and
extinction of local industries which are
inherent to a wider network of urban
ecologies within New York.

In addition to a declining manu-
facturing sector, not aided by recent
re-zonings or passive policy measures,
the pressure on manufacturers to relo-
cate in the face of development-led
socio-spatial conflicts will only grow
exponentially with a burgeoning pop-
ulation and an ever increasing reliance
on imports. Economically diverse cities
such as New York, with a substantial
inventory of old, functionally unsuit-
able factory structures have the capac-
ity to look at the new innovative and
flexible industrial methods to revive
manufacturing locally and region-
ally. However, the assumption that
the city’s manufacturers are a dying
breed or an anachronism epitomises
the enormous challenge that the sec-
tor faces.

This project investigates the pos-
sibility of an alternative to inefficient
horizontal industrial sprawl by con-
sidering the prospect of a new ver-
tiginous architectural typology in the
form of a vertical factory devoted to
the stabilization and re-integration
of manufacturing into inner city
Brooklyn. These interventions aim
to act as a compromise to residen-
tial development aspirations and the
shortage of suitable industrial land.
The new typological approach specu-
lates the re-establishment of the once
prominent manufacturing economy in
the face of malign policy neglect and
the City’s focus to sustain New York's
economy primarily through finance,
insurance and real-estate initiatives.

Arrayed along the Greenpoint coast-
line and orientated to the formalized
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Cartesian street grid, the agglomera-
tion of 21 towers are manifested as
an archipelago of site-specific inter-
ventions which are encompassed by
an essential infrastructural network
of highways, trainlines and ports that
aids the stability of the industrial ecol-
ogy. Acting as a spatial clustering of
industry, the proposal aims to incubate
and augment current inter-urban rela-
tionships emphasizing the importance
of local knowledge on steady growth
and innovation. Each tower can acco-
modate from 52 — 81 small industries
providing a maximum of 103,950 sqft
of manufacturing space and potential-
ly more than 1000 jobs. Maximum spa-
tial allowance and flexibility within the
factory nodes are achieved through
an exoskeletal structural system and
column free floorplates served by
exterior lift cores that provide lateral
stability to the overall tower. The floor-
plate dimensions of the proposal are
not designated towards any particular
industry but serve to provide a series
of intimate, generic industrial spatial
volumes which local 21st century man-
ufacturers can occupy. Although as an
ideological interpretation, the scheme
is intended to provoke discussion as
to an alternate approach to retain the
local manufacturing sector and how
these small industries can be encour-
aged in the face of alternative urban,
political and neoliberal economic
imperatives.

OBJEKT

The Turn

of Evolution

(p. 76)
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TEXT BY PHILIP NIKANDROV
AND ALEXANDER BIKIN

How architectural master-
pieces are born? This mys-
tery equally wonders when
looking at the architectural
monuments of the past or
contemporary cult prod-
ucts. This “music in stone”
could be as the result of a
momentary inspiration, as
well as the premeditated
offspring of matured ideas
and dreams of the archi-
tect. But it seems like per-
fection and harmony of the
architectural intent cannot
motivate the customer to
finance the construction
without any changes in full
accordance with the initial
concept of the author.

In reality all occurs differently, and
the masterpiece that is the result of a
complex iterative way is a product of
conflict of interests, attitudes, styles
and preferences of individuals, parties,
social and even religious movements.
With rare exceptions, each master-
piece of significant number of large
urban backbone facilities is the result

of many years of work on the way
from idea to implementation, includ-
ing the complexity of the political and
economic circumstances, down to the
backstage intrigues. In the course of
this work should be taken into account
the vectors of divergent forces; be
settled the contradictions of different
viewpoints, goals and objectives of
stakeholders, competed with fellow
competitors, debated with opponents,
trying to win over the local profession-
al community, architectural councils
and mass media representatives. All
similar facilities have rather interest-
ing, sometimes almost dramatic story
of their design and construction.

Twisted Evolution Tower built in
Moscow is one of the most unique
buildings in the city with a truly out-
standing history of advent. This 241-
meter high helix was grown on the
drawing board of architects not in
half a shake, but as a result of a long
way with many iterations, stalemates
and delays. The project erected on
the plots N22,3 of the MIBC (Moscow
City) survived the 1998 default, sev-
eral economic crises, during which
was radically changed the project
concept along with its program and
functionality, came and went design-
ers, contractors and investors ... For 10
years (from 1995 to 2004) for the plots
Ne2,3 by different architectural firms
(which also included world famous
foreign companies - Will Alsop, Eric
Van Egeraat, Gerkan& Marg, RMJM,
NBBJ etc.) in open and closed interna-
tional competitions and tenders have
been developed a huge number of
design options. Perhaps no other area
in the Moscow City (and even through-
out the entire city) had such a large
number of competitions, nowhere was
involved so much intellectual plant
invested in a variety of architectural
concepts for the ten-year period at the
turn of the third millennium. Variants
of the building shape proposed by
the architects for this site were so
variegated and interesting that being
composed together could give a volu-
minous and richly illustrated album. It
is particularly remarkable that the final
version of the building is not nearly
resembles any of the proposed ideas.
It appeared the epitome of the new
trend of high-rise architecture, which
marks a quantum leap in technologies
of design and construction, a break-
through that allowed implementing in
concrete and glass amazing geometric
shapes, which the architects of the
past could only dream of.

Genuine beautiful buildings in the
world are really few. Beauty, in general,
is a relative term, depending on the
taste and aesthetic preferences of the
observer, order of the day, ideology,
religion and cultural traditions - all that
defines civilization. Modern architec-
ture, withdrawn from the classic orders
and sample tested by endless stylistic
and structural morphology creative
experiments of the 20th century is infi-
nitely far removed from the notion of
beauty as a universal value. Nowadays,
sincere interest is excited not so much
by the laws of harmony, but more the
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freshness and novelty of the idea, orig-
inality of approach, uncompromising
adherence to the principles of innova-
tive stylistic doctrine. In addition to
aesthetic longevity, these architectural
masterpieces are featured with sophis-
ticated tectonics defining visibility of
the structural framework of specific
architectural volume. In this case the
building configuration and its image
clearly demonstrate the principles of
the ideal distribution of forces imple-
menting the laws of physics for the
benefit of the building functionality
in the most obvious, efficient and cost
effective manner, just as it occurs in
nature, where we see miracle exam-
ples of beauty in a perfect crystal lat-
tice structure, snowflakes patterns,
flowers or spiral mollusk shells.

Discovered in the 20th century new
types of buildings of reinforced con-
crete or metal frame were also built
on the principle of crystal lattices. In
high-rise buildings such an orthogo-
nal crystal lattice composed of col-
umns and beams (slabs) is tradition-
ally transmit its structure vertically
and multiply replicating the typical
floor plan with slight variations, or
just without any changes. These glass
blocks extruded vertically from a rect-
angular plan, over the past fifty years
are widely spread throughout the
world. Among the thousands of simi-
lar buildings appeared not so many
masterpieces, and at a very mod-
est number of variations of glazed
facades ‘a la Mies van der Rohe’ the
typology, which has become a cliché,
at the end of the twentieth century
caused the massive rejection in the
form of post-modernism, and later
in the first decade of the twenty-first
century - another protest expressed in
the twisted configuration of modern
skyscrapers that simulate a spiral heli-
cal structure. The twisted shape itself
is a result of proficient complexity of
the crystal lattice structure obtained
due to allover plan form shifted at
equal increment (angle of rotation)
along the building height, such as in
a DNA molecule the twisted helix is
formed by two polynucleotide chains
coiled between themselves and simul-
taneously around their common axis.
Approximately the same design was
proposed in time for one of the first
twisted towers — heliced by 90 ° tower
- Turning Torso (rotated torso) in the
Swedish city of Malmé.

The building erected in 2005 on
Santiago Calatrava project has a tear-
drop-shaped floor plates, fully rest-
ing on a circular central core with-
out any support of columns or walls.
Torsional force resulting from the
displacement of the eccentricity of a
floor slab referred to each underly-
ing slab is offset by support of giant
steel trusses, bandaging all the floors
in the same way as balustrade rail-
ing of a modular spiral staircase. The
structural complexity of the unique
framing and logistic problems related
to its construction turned out the mul-
timillion expenses, which nearly made
the project unprofitable. The situation
was saved by a new solution on the

effective and efficient implementa-
tion of the spiral structural framework,
which was successfully embodied in
Evolution Tower project.

Another challenge of complex
helical geometry - exterior doubly
curved shell - has also been success-
fully resolved in the project. Complex
engineering tasks were realized
almost at an estimated cost of a stan-
dard building with a vertical frame
and stained glass with the same rate
of progress of the construction works.
This is a merit of a great team of
experts of the customer - City Palace,
LLC and facade designers and con-
tractors from the company Gartner.
Their joint cohesive efforts were
eventually rewarded with successful
erection of this unique and symbolic
building for Moscow.

PROJECT BACKGROUND

The 1990s can be treated differently.
For some people they are associated
with the “new thaw”, the time opened
up new opportunities, and for others
are more memorable exceptional con-
tradiction when was changed seem-
ingly all - the country, the people, the
economy, and art ... But often on “the
crossroads of epochs” are born the
most interesting ideas, including in
the field of urban planning. It was in
the early 1990s, when the Moscow city
authorities were inspired by the idea
to give a new life to the former indus-
trial rather depressed area, located on
a bend of the Moscow River, near the
Krasnopresnenskaya Embankment,
by creating there a kind of “Russian
Manhattan”. Actually, the Moscow
City was the first step towards the
development of a polycentric model
of the city, which is extensively dis-
cussed today (especially in connection
with the development of the recently
annexed to Moscow territories) and
which was declared in the General
Plan in 1971.

According to the master plan of
the redevelopment area designed
by the Honored Architect of the
RSFSR, Professor of the Russian
Academy of Architecture and Building
SciencesBoris Tkhor, the coordinated
master plan of the Moscow City MIBC
was split into separate lots, which were
passed into possession to the lead-
ing western and local developers and
privatized as a private property on
investment conditions.

The opportunity to take part in
the implementation of such an ambi-
tious and completely new for Moscow
project seemed attractive to many
prominent foreign architects. Among
them was an American architectural
firm SOM (Skidmore, Owings & Merrill
LLP). Namely SOM has authored per-
haps the earliest distinct concept of
development for the plots N°2 and
Ne3 of MIBC, where already in the XXI
century grew the Evolution Tower,
putting a new spin in the metro-
politan architecture. These plots, the
total area of 2.55 hectares, could be
called “cornerstones” located there
the Evolution complex stretches
along the Krasnopresnenskaya

Embankment from the ExpoCentre
and Pedestrian Bridge Bagration to
the neighboring plot N°4 where there
is located the Empire Tower. But then,
in early 1990, it was still far away,
and skyscrapers, to which we have
become accustomed and which had
become the copy-book elements
of the postcard views of the capital
20 years ago might have seemed to
Muscovites fantastic “guests from the
future.”

Under the concept of the company
SOM just in front the plot N 2 planned
to be placed the future trade-pedestri-
an Bridge Bagration (which was later
constructed under the project of Boris
Thor combined with the Tower 2000),
and on the plot N2 3 was supposed to
build 600-meter high the Russia Tower.
The tower with a sharpened pyramidal
spire was intended to not only become
the main high-rise dominant of the
complex and the entire Moscow, but
also set a new world altitude record.
But, as it often happens, then the con-
cept matters didn’t come to that. For
two decades, the Russia Tower several
times changed its potential location,
eventually moved to the plots N217-18,
where being reincarnated as a part
of new project by Norman Foster fell
victim to the financial and economic
crisis of 2008 - 2009.

But let’s not go off-topic and jump
ahead. The concept of SOM did not
become the last one in a series of
ideas about how to develop plots N°2
and N3. The site became the property
of the developer company ST Group,
owned by Alexander Chigirinsky. In
1998, the developer held a tender for
the architectural design of the two
towers, but one of the worst in the
history of the Russian economy cri-
sis, combusted in August of the same
year halted the initial design process.
The forced delay dragged on for long
four years. And only in 2002, the city
authorities saw the way to revive the
plots N2 and Ne3, proposing to build
on this site a complex of buildings of
the Moscow City Government and the
City Council.

In autumn 2002, there was held an
open international competition, which
was won by the concept of Kurort-
project. But this concept still has not
found real outlines, while the fate of
the plots N°2 and N°3 also has not
become more defined. It was decided
that the government building should
not be placed at the riverbank along
the waterfront, and then the complex
was relocate deeper - on the plot N215.

In addition, the project got on the
centerline of the Bagration Bridge.
Then there was planned the creation
of a 14-km long pedestrian zone,
which was supposed to cross the
Kutuzovsky Prospekt, to reach out to
the Gorky Park and end at the new City
Hall. The idea of development of this
concept was rather precarious: accord-
ing their plan, the promenade was a
covered gallery with shops, cafes and
restaurants at which Muscovites and
visitors could walk on travelators.

And on the territory of plots N°2
and N23, together with the plot N6

was planned to accommodate the
new town square. Its scale (2 hectares)
should emphasize the importance of
this urban development project. And
since the area is supposed to be public
and the surrounding buildings were
also exclusively public facilities - cin-
ema complex and a new grand City
Wedding Palace. And after two years
after the last contest there was a direc-
tive of Moscow Mayor, according to
which the land-owner of plots Ne2 and
Ne3 was prescribed to build on the plot
Ne2 the public area, arranged above
an underground passageway from the
Bagration Bridge to the new metro
station. It was to appear in the core
of the Moscow City cluster. The plot
N3 was intended for the construction
of a multifunctional office complex
and the building of the City Wedding
Palace - a height of 16 floors and an
area of 30,000 m2.

In autumn 2004, there was held a
closed international competition for
development of the plots. The list of the
contest competitors was quite exten-
sive. It included such well-known com-
panies as Gerkan, Marg und Parter, Erick
van Egeraat Studio, as well as the British
company RMJM. The latter one par-
ticipated in all previous competitions,
and this time finally won. Investor was
impressed by the concept developed
by Russian architect Philip Nikandrov in
collaboration with the RMJM. In accor-
dance with this concept was proposed
to build two towers of equal height
- “dancing crystals.” According to the
design, the two opposing facade each
of them were flat, while the other two
- curved a screw spiral. At the plot Ne3
should appear a building height of 16
storeys. Parallel with the drafting and
approval of the concept of the devel-
opment of plots N22,3 the city authori-
ties made a decision on the need of
building the second exit from the new
metro station to the trade-pedestrian
Bagration Bridge.

According to the city officials the
minimalistic composition of the crys-
tal tower was in no way reflecting
the idea of marriage and strong fam-
ily. Many alternatives, one interesting
than another were proposed by RMJM
in the frame of domestic architectural
competition. Because of this diversity,
the investor and the city authorities
have preferred the idea of the multi-
functional high-rise complex with the
City Wedding Palace. The tower has
grown to 47 floors, and the helicity
idea got its realization: each next floor,
square in plan, is rotated on 3°against
the underlying one.

Woven from the two opposite facades
of steep spiral, the tower resembled a
dancing couple of the bride and groom.
The facades were supposed to be paint-
ed in the traditional colors of wedding
dresses - white and black. The black
facade was much higher than the white
one, and the white had a kind of continu-
ation: the “train” stretching along the
stylobate was associated with awedding
dress. Exactly along the front wall on the
podium under the glass and intricately
curved roof was supposed to place the
Wedding Palace. The rest of the tower

was intended for offices. After a series
of adjustments to the end of 2005, the
concept satisfied for both investors and
the city authorities was ready, and in
early 2006 was formally coordinated at
the Public Council under the Mayor of
Moscow. The birth of a new symbol of
modern architecture - is the work of the
team, which includes lot of very talented
people united by a common purpose.
The project originators were Tony Kettle
and Philip Nikandrov - the architects of
the international practice RMJM, as well
as Scottish artist, Rector of Edinburgh
College of Art - Karen Forbes.

It would seem that a little more -
and the famous Griboyedov Registry
Office will have a serious competi-
tor, and most of the newlyweds will
seek to cement their family ties in
the Moscow City. But the plans of
investors again were intervened by
crisis - this time the global one. All
the activity on the plots N°2 and Ne3
was frozen until 2011. Nevertheless,
thanks to the courage of the project
developers and especially Alexander
Chigirinsky, even in a crisis this unique
idea was not subjected to optimi-
zation for cheaper works, moreover,
the project could attract other inves-
tors and Gazprombank has allocated
a credit line. In 2011, construction
works in the area were resumed.
As a result of the tender held by
the customer - City Palace LLC, the
General Contractorbecame the com-
pany Renaissance Construction, and
the General Designer- GORPROJECT
CJSC, which creative team of archi-
tects led the way Philip Nikandrov.

Difficult times dictated challenging
conditions. The bank granted a credit
line, demanded strict reporting and
compliance with the budget project
settings, they could not recede from
construction schedule a single step.
In order to ensure the proper con-
struction speed without compromis-
ing quality, designers and contractors
were forced to seek innovative and at
the same time simple technical solu-
tions. Certain adjustments contribut-
ed also the realities of urban life, and
in some ways even (strange though it
may seem) the growth of the citizens
welfare, reflected in an increase in the
number of vehicles per capita. In view
of the stable heavy traffic situation at
the entrance to the Moscow City the
idea of building there the Wedding
Palace was dismissed. Indeed, the
traffic jam of the wedding proces-
sions would look nice, but begin from
it one’s family life is still not worth it.

FINAL DESIGN SOLUTION

Without the Palace of Weddings the
size of the urban area was increased by
more than 2000 sg. m. Improvement
of the territory assumed landscaping,
creation of recreational areas, con-
struction of fountains and an observa-
tion terrace. The concepts of roofing
and the architectural finial of the tower
were revised as well.

After being rebranded the tower
was called “Evolution”. It seems as if
the new name revitalized the tower
design. The concept was revised,

and the idea of the dancing couple
just disappeared into thin air. The
new investment project focused on
a 51-storey office tower that was over
220 m high, and its spiral shape is
suggestive of a DNA molecule. Two
white ribbons featured the oppo-
site facades are twisted and gently
blended within a bare metal structure
under the roof of the building. The
finishing crown of the tower is topped
with two asymmetrical arches, which
span reaches 41meters. They visually
integrate the opposite facades in a
symbol of infinity.

The Evolution strikes you with its
perfect shape. To an inconversant per-
son it seems to be rotating around
its axis by 153° in really incredible
way. The ease with which the struc-
ture takes a graceful pirouette stem-
ming from the careful balancing of
the reinforced concrete frame that
makes it possible to shift such huge
masses (dozens of thousands of tons!).
The unique facade of the tower made
of cold formed glass emphasizes the
lightness and dynamic shape, which
fluidic geometry seems not subjected
to gravity. The 200-meter sculpture
created from materials traditionally
considered to embody fragility and
rigidity - glass and concrete - sym-
bolizes the idea of a spiral growth as
a result of evolution, reflecting the
power of the human mind subdued
the laws of physics.

The tower facade appears as a single
shell made of glass curved in a spiral-
like manner. Today this curtain wall
is the largest cold formed facade in
the world, and can be claimed for
Guinness Book of Records. The contin-
uous line of the curved glazing with a
constant slope at the building corners
(about 14° to the vertical axis) provides
amazing optical illusion, reflecting the
surrounding Moscow panoramic views
upside down at the angle of 90° to the
horizon. This has never happened in
the world’s architecture before! The
clouds driven by the wind float in the
tower facades up or down (depending
on from where their reflection is being
observed), enhancing and intensify-
ing the dramatic effect of the spiral-
shaped structure.

The Evolution Tower has become
the dominant of the entire Moscow-
City complex, standing out against
the background of the neighboring
skyscrapers as a dynamic, elegant and
unusually well-balanced building. It is
open for observation on three sides, in
return, providing amazingly beautiful
panoramic views on the capital to the
premises owners and the tower visitors.

To be continued.

COMPETITION
Skyscrapers of the

Year

(p- 84)
MATERIALS PROVIDED BY CTBUH

This month, the Council
on Tall Buildings and
Urban Habitat released
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the names of winners

and finalists of the Best
Tall Building Awards as
part of the 2015 CTBUH
Annual Awards. This
year’s selection was the
most competitive yet,
with winners selected
from a pool of 123
entries, which is up near-
ly 40% from 2014.

The CTBUH Awards are an indepen-
dent review of new projects, judged
by a prestigious panel of experts. The
Awards aspire to provide a more com-
prehensive and sophisticated view
of these important structures, while
advocating for improvements in every
aspect of performance, including
those that have the greatest positive
effect on the people who use these
buildings and the cities they inhabit.

The Best Tall Buildings have been
named from each of four competing
regions in the world, from nominees
representing a total of 33 countries.
The winners for 2015 are:

- One World Trade Center, New York,
USA (Americas)

- CapitaGreen, Singapore (Asia &
Australia)

- Bosco Verticale, Milan, Italy
(Europe)

- Burj Mohammed Bin Rashid Tower,
Abu Dhabi, UAE (Middle East & Africa)

One World Trade Center is a bold
new icon for New York City built on the
World Trade Center site, whose design
acknowledges the adjacent memo-
rial, and whose symbolic importance
to the city and the country cannot
be overstated. Its form calls to mind
several classical New York skyscrapers
for which the city is best recognized.
The building had high design expecta-
tions which the jury felt were met and
exceeded.

CapitaGreen is outstanding in that
green living vegetation covers 55 per-
cent of the perimeter of its facade,
giving the landmark its iconic appear-
ance. The jury noted that the build-
ing presented a new way forward for
high-rise vegetated facades by placing
them within the double skin, offering
the potential for solar shade and even
agricultural output, as well as environ-
mental and psychological benefits.

Bosco Verticale is unprecedented in
its deployment of greenery at such
scale and height. The building'’s inten-
sive “living facade,” incorporating
numerous trees and 90+ species of
vegetation, is an active interface to the
surrounding environment. The scheme
is exceptional in that the plants act as
an extension of the tower’s exterior
envelope. The jury called this explora-
tion of the viability of greenery at such
heights groundbreaking.

Burj Mohammed Bin Rashid Tower
blends into its cultural and geographic
context both through its design and
its use. The jury appreciated that the
tower’s undulating cladding creates a
mirage effect that alludes to its des-
ert ambience. A marketplace based
on the traditional souk, with offerings

ranging from modern luxury goods
to regional artisanal crafts, helps inte-
grate the tower to its surroundings.

This year’s winners and finalists
are remarkable in that they show
a strong commitment to sustain-
ability, with some exemplifying dra-
matic progress in the use of green-
ery both to enhance the comfort of
the building’s users and reduce the
environmental impact of the build-
ing. Others show dramatic sculptural
form and urban presence, and we
are now starting to see the positive
integration of buildings into their
direct urban habitat, which is a long-
needed requirement.

An overall winner for the “Best Tall
Building Worldwide” will be selected
from these four regional winners, and
announced at an elegant dinner fol-
lowing the CTBUH 14th Annual Awards
Symposium, to take place at the Illinois
Institute of Technology, Chicago, on
November 12. The Symposium itself
will feature an exciting series of pre-
sentations from the owners and archi-
tects of each building. Winners and
finalists will also be featured in the
annual CTBUH Awards Book, pub-
lished in conjunction with Images
Publishing and distributed interna-
tionally each year.

CTBUH Annual Awards — Winners and
Finalists:

Americas

Winner

- One World Trade Center, New York
City, US

Finalists

- Baccarat Hotel & Residences, New
York City, US

- Torres Virreyes, Mexico City, Mexico

Asia and Australasia

Winner

- CapitaGreen, Singapore

Finalists

- Phoenix, Melbourne, Australia

- Siamese Ratchakru, Bangkok,
Thailand

- SkyTerrace @ Dawson, Singapore

- Sunrise Kempinski Hotel, Beijing,
China

- Swanston Square Apartment Tower,
Melbourne, Australia

Europe

Winner

- Bosco Verticale, Milan, Italy

Finalists

- Evolution Tower, Moscow, Russia

- The Leadenhall Building, London, UK
- Malmo Live, Malmo, Sweden

- Police Headquarters & Charleroi
Danses, Charleroi, Belgium

Middle East & Africa

Winner

- Burj Mohammed Bin Rashid Tower,
Abu Dhabi, UAE

Finalists

- Al Hilal Bank Tower, Abu Dhabi, UAE
- B.S.R. Towers, Tel Aviy, Israel

THE CTBUH AWARDS JURY

The Awards Juries are formed of indus-
try leaders in their respective fields,
and are thoroughly multidisciplinary
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and geographically diverse. The
Main Jury selects the four regional
Best Tall Building winners (and from
those, the Worldwide winner), and
the Urban Habitat award winner. The
Technical Jury is responsible for select-
ing the Innovation Award and the
Performance Award winners.

ABOUT THE COUNCIL ON TALL
BUILDINGS AND URBAN HABITAT
The Council on Tall Buildings and
Urban Habitat (CTBUH) is the world’s
leading resource for professionals
focused on the inception, design,
construction, and operation of tall
buildings and future cities. A not-
for-profit organization, founded in
1969 and based at Chicago’s lllinois
Institute of Technology, CTBUH has
an Asia Headquarters office at Tongji
University, Shanghai, and a Research
Office at luav University, Venice, Italy.
CTBUH facilitates the exchange of
the latest knowledge available on
tall buildings through publications,
research, events, working groups, web
resources, and its extensive network
of international representatives. The
CTBUH also developed the interna-
tional standards for measuring tall
building height and is recognized
as the arbiter for bestowing such
designations as “The World’s Tallest
Building.”

FACADES
TP-50300:
Elaborated
Solutions - Great

Opportunities
(p. 86)

MATERIALS PROVIDED BY
TATPROF

Perhaps, no modern build-
ing design would be com-
plete without translucent
aluminum structures. There
will not be enough time

to enumerate all the good
qualities of this material.
Well, it is not even worth
doing so because an alu-
minum is probably the

most widely used building
material in the world. The
true creators, i.e. building
architects and designers,
are more aware than any-
one of what opportunities a
thoroughly designed archi-
tectural system offers, and
how a unique building with
outstanding exterior can be
created using translucent
structures. We would like to
present you the TP-50300
Facades developed by
TATPROF.

Currently, the TATPROF system offers
solutions for glazing the structures of
up to 12 meters high without interme-
diate fixtures to the supporting struc-

tures of the building, in which case the
weight of a single glazing unit may be
as much as 800 kg. An exact profile is
chosen based on the calculation of the
static parameters of glazing panels,
which is a set of the minimum iner-
tia requirements for the profile. If the
design provides for large size glazing
unit, it is possible to develop a cus-
tomized solution with strengthening
elements for a specific structure taking
into account the climatic conditions
of the construction region and the
project features.

The TP-50300 stained-glass windows
are mounted using the post-and-beam
principle, i.e. horizontal elements (or
beams) are fixed to vertical elements
(or posts). The mounted beam is
lapped over the post, thus ensuring
the drainage of moisture condensing
in the structure. Often, when compar-
ing the likelihood of leakages inside
the glazing of different manufacturers,
some system owners resort to using
very deep moisture drainage channels
on the post. Nonetheless, the depth
of the trough is irrelevant because
moisture drainage in glazing does not
imply water accumulation in the chan-
nel, given that moisture is sequentially
drained from the beam to the post,
then from the post to outside. The reli-
ability of this fixture method has been
proven experimentally with a pressure
difference of 600 Pa and the glazing
structure was shown waterproof.

The TATPROF architectural system
pays close attention to thermal char-
acteristics. Aluminum, as a metal,
is a good heat conductor, so warm
and cold zones in aluminum based
translucent structures are separated
with lower thermal conductivity ele-
ments. For this purpose, the glazing
comprises special insertions or ther-
mal inserts. Depending on the design
requirements, the TP-50300 glazing
may have thermal inserts made of PVC
(reduced heat transfer resistance RO =
0.56 m2-°C/W), combined elements of
PVC and EPDM (RO = 0.80 m2-°C/W), or
thermal inserts of polyethylene foam
(RO = 1.00 m2-°C/W). Combined with
different glazing options, this gra-
dation helps to achieve the desired
values for any region of our country
- from the warm South to the cold
Siberia.

Another notable feature of the
TP-50300 series is the possibility to
embed different structures into glaz-
ing, such as shutters, doors, air vents
and sun-screening lamellas. The stock
list of the TATPROF architectural sys-
tem includes windows and doors that
can be used to create different types
of openings: from tilt-and-turn open-
ings conventionally used in Russia to
some exotic “tilt-and-slide” designs.
The product that will be used in a
particular case depends on the desired
type of opening and the desired value
of thermal resistance. For example,
the following series may be used for
a window opening into the room:
TP-45 (they do not have heat-shield-
ing properties and they are installed
in unheated or inner premises of the
building), TPT-60 (RO = 0.5 m2-°C/W),

TFT-65 (RO = 0.65 m2.C°/W), TPT-72
(RO = 0.8 m2-C°%/W) and TPT-95 (RO = 1
m2.°C/W). For the windows opening to
the outside of the building the prod-
uct series are EK-89 (“cold” or “warm”
windows with a thermal resistance of
RO = 0.65 m2.C°/W) and TPT-117 (RO =
1.0 m2:C%/W). Accordingly, the same
methodology is used in the selection
of the thermal characteristics for struc-
tures as in completely “blind” glazing
(i.e. with no opening).

The TP-50300 facade series has
established itself as an excellent alter-
native to imported similar products
with a competitive price (it was used
at the Olympic venues, where the
requirements to products and their
quality are the highest). Due to its
unlimited applications, TP-50300 may
be used not only in the construction of
new buildings, but also in the recon-
struction of old houses. A very good
example is the reconstruction of the
Intellect Telecom office building.

Intellect Telecom, OJSC is a com-
pany that focuses on the development
of innovative communication tech-
nologies, so the architects proposed
a design reminding of an electronic
printed circuit. It was realized using
a monochrome combination of dark
glass used in glazing and light color
cassettes of an anti-corrosion mate-
rial used for a curtain wall ventilated
facade. The panes tinted black on
the inner side on the building wall
and grey panes in window openings
produce a sense of wholeness of the
glazing during the daytime. The com-
plex geometry of the cassettes made
of anti-corrosion material creates an
unusual architectural pattern seeming
to protrude on the glazing plane. The
building was covered with TP-50300
facade used in vertical and tilted
translucent structures. Additionally,
this building was provided with EC-89
shutters with opening outside with
hinges at the top. All embedded struc-
tures of the TATPROF system may be
integrated with the TP-50300 series.

The TP-50300 system is versatile
because it can be used organically for
buildings of any architectural style.
An example is the international inte-
rior design center Gallery of Architects
located in the heart of Yekaterinburg.
The building has an Art-Deco style,
which is not common for Russian trade
centers, with facades finishing of lofty
sandy Iranian marble and formatted
display windowpanes. This is prob-
ably one of the best shopping centers
in Russia today and it can justifiably
be considered an architectural sight
of industrial Yekaterinburg. The build-
ing was also provided with TP-50300
facades glazing. The design comprised
structured stained glass with flexible
vertical profile and bent glass panes.
Unlike traditional facades, the struc-
tural design does not have aluminum
clamps and caps on the front side of
the facade, which creates an illusion of
solid full glazing.

A distinctive feature of this solu-
tion is the use of special glazing units,
which can be fixed with special hidden
clamps.

In 2013, the capital of Tatarstan was
endowed with a new city landmark spar-
kling with glittering copper and plate
glass windows. The Wedding Palace
and the Family Center “Kazan” is located
on the peninsula opposite the Kazan
Kremlin. The building has the shape of
a huge bowl or cauldron rising high
atop a white stone pedestal with tall
lancet windows. The bowl is belted with
several Tatar symbolic patterns. The bot-
tom ornament depicts zilants, or mythi-
cal serpents and dragons, which since
the old days are the historical symbol
and emblem of Kazan. Above them, the
ornament features winged leopards, the
patrons of fertility and protectors of chil-
dren. The upper strip of the ornament,
being the banister of the observation
deck, is decorated with round windows
and ornamental handles. The glazing
of the building was performed with the
same TP-50300 facade units that you
already know. The windows and the
doors of the building were made of the
TFT-65 profile.

TATPROF has been on the market
of translucent structures for 25 years.
Currently, being the developer and
owner of the TATPROF architectural
system, the company is not only the
market leader in aluminum extrusion,
but also it is a recognized expert in
the construction industry. TATPROF
architectural system is best charac-
terized by the fact that it was used
in the construction of Russia’s flag-
ship sites such as the sports facilities
for the 2014 Sochi Olympic Games
(Bolshoi Ice Palace, Sochi Airport VIP
Terminal, Laura Ski Complex, Sanki
Bobsleigh Track), the facilities for
the world student university contest
held in Kazan in 2013 (Kazan-Arena
Stadium, Burevestnik Swimming Pool,
International Information Center etc.),
the largest business centers in Grozny
(the Grozny City), Moscow (IBC “Golden
Gate”, IBC “Victory Park”, IBC “Pallay
Rb"), St. Petersburg (BC “Atlantic City”).

Being successful with architectural
offices and design studios, TATPROF
invites you to start cooperation at the
phase of project development. Your
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Currently designers and
constructors often face the
challenges of implement-
ing projects of high-rise
buildings and unique
structures due to the

fact that the foundation
has relatively deformed
grounds whereas the load
on the foundation is often
enormous and it can reach
1000 kPa. At the same time
the high-rise structure
engages a huge amount

of ground directly under
the foundation as well as
behind the excavation wall
of the building under con-
struction. All this leads to
the necessity to consider
the complex task of inter-
action of the elements of
the “basis - foundation

- structure” system (herein-
after - the system) and take
into account the non-linear
soil behavior of the foun-
dation under heavy loads.
However, the existing regu-
lations on the classification
of bases and foundations
do not include an entire
set of peculiarities of this
interaction, which leads to
various negative factors
such as: the increase of

the costs of the design and
construction, the increase
of the lead-time of the
design and even to the
cancellation of construc-
tion due to a number of
reasons. In this article we
pay attention to impor-
tant factors that affect the
design of high-rise founda-
tions that allow us to take
into account soil behavior
under such heavy loads
during the interaction with
other foundations. The
consideration of these fac-
tors will make it possible to
most reliably describe the
initial basic stress state, its
transformation during con-
struction and as a result to
obtain adequate forecast
values of shifts and stress-
es in the basis.

1. SOIL TESTS ADEQUATE FOR THE
COMPLEX UNDER DESIGN

The application of adequate basic
soil models to estimate the stress-
strain behavior (SSB) under loads
and unloads makes it possible to
most accurately assess the change of
stresses and strains during all stages
of high-rise construction: pit digging
and unloading of the basis, re-loading
to the natural state and over-loading
beyond the natural stress. Among the
modern models of soils that are used
in the world we can point out a soil
model with an increasing stiffness
(Hardening soil). It is quite versatile
and it can relatively precisely describe
the behavior of the soil with both
good and poor mechanical proper-
ties. The distinguishing feature of this
model is its non-linearity throughout
the entire load range and change of
soil modulus e (MPa) during loading
and unloading.

In cases, when there can be little
deformations (multilayer erecting pits
for underground construction, tunnel-
ing, etc.), we may apply the model of
hardening soil small strain. It considers
much greater hardening of the basis
within the range of little deformations.

However, to use these and other
contemporary subsoil models we
need to define a set of special set-
tings. For example, for the Hardening
soil model there are 8 parameters:
Pret - all-round support pressure; E/4,
- bearing stress-strain modulus that
is obtained from compressive tests
under pressure that equals Pref ;
Egg’ - secant deformation modulus
of deformation at half the limit value
of the deviator; m - steady value n
dependence of rigidity on the stress
level; OCR - over-consolidation ration;
¢ - specific cohesion; ¢- drained angle
of internal friction; v - dilatancy angle.

To determine such a set of param-
eters the customer is required to pro-
vide additional investment in com-
parison with a standard set of tests.
However, once the parameters are
available and when the modern soil
model is used it will be possible to use
these features to have finite element
modeling of soil behavior under loads
and to obtain precise forecasting of
its SSB change. This will also lead to
cheaper costs of the design in gen-
eral or it will even prove its viability
(while in the calculation with the «old»
parameters the foundation and the
basis may fail to meet the limit state
due to the neglect of the peculiarities
of soil behavior). In this respect to
obtain modern parameters standard
laboratory equipment will be more
than enough.

2.FACTOR OF INITIAL STRESS
STATE

When designing in-ground buildings
the foundation is based on dense and
strong grounds that lie at the depth
of 15-20 m below the surface. These
soils currently experience enormous
squeezing stress under the soil column
that is above. However there are cases
when it turns out that on top of this
during its formation the ground expe-
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rienced far greater squeezing stress
that was later released (for instance, on
the surface of a larger part of the con-
tinent there used to be a glacier for a
long time). But due to the structure of
the soil very few stresses are released.
The part that remains is stored and it
can be called the “memory” of the soil.
These are mainly horizontal stresses
within the solid soil. This is currently
considered as the initial stress state
of the soil. It taken into account, the
soil is called over-consolidated and
the increase of its rigidity is achieved
by taking into account the over-con-
solidation ratio OCR. This factor can
dramatically reduce the forecast foun-
dation settlement. The over-consol-
idation ratio itself can be obtained
by means of standard compression
devices.

As you can see in Figure 5 the basis
will behave differently depending on
the initial stress state. The same effect
can be traced in the example of fore-
cast settlement of a 50-storied high-
rise complex (see. fig 6).

The results submitted show that in
case OCR is neglected the deforma-
tions of the complex can be consid-
ered as exceeding the permitted val-
ues, which is not observed when OCR
is considered.

3. CORRECTION OF DEFORMATION
MODULES OF HIGH-RISE BUILD-
INGS FOUNDATIONS

The standard was developed by Yu.
K. Zaretsky and was introduced in
Set of Rules 23.13330.2011 “Bases of
Hydraulic Engineering Structures.”
One of the possible ways to improve
the quantitative forecast of settlement
of deep foundations is to correct the
deformation modules of DF (deep
foundation) basic soils. It is caused by
the influence of the size factor that
is manifested in the calculation of DF
settlement in the subsoil where the
deep deformation modulus increases
by the linear law: E = E, -z", where 0
<n < 2 indicates heterogeneity; E; is
the modulus at z = 1. The dependence
of the deep deformation modulus is
caused by SSB changes, vertical stress-
es among them. Their distribution was
described by G. K. Klein.

As Yu. K. Zaretsky showed on the
model by G. K. Klein the settlement
of 2 foundations (imprints) of differ-
ent sizes, other conditions being equal
(load, depth); they follow the type of
relation:

1-n
S,/8y=(4/4,) 2 0

A ni2
This implies that m = - (2)
w

Then E(l) =m-E, , where m - the
correcting coefficient

Thus, if a high-rise foundation plate
has a large area, we may expect the
basic soil rigidity to be much higher
than the one that was estimated dur-
ing the tests of imprints of a smaller
size (600 cm2 and 5000 cm2). The
correcting coefficient is estimated on
the basis of the relation of the areas of
the foundation and the imprint that is
in field trials.

4. ADEQUATE MATTER OF THE
INTERACTION OF A DEEP HIGH-
RISE FOUNDATION AND ITS BASIS
With high loads on the basis that take
place in case of high-rise construc-
tion one often uses pile, combined
plate-pile and barrette foundations.
Here the elements of the foundation -
piles and barrettes - have fairly large
length and sizes in the plan. Thus, the
piles can be up to 40 m long and up
to 2m in diameter. Barrettes are rein-
forcing elements that are located as if
in the gap between the classic round
pile and the “wall in the ground.” The
dimensions of the rectangular bar-
rettes to be used are - 0.8x2.8 m,1.5x3
m etc. Such elements of the founda-
tion are capable of standing huge
vertical and horizontal loads of up to
several thousand tons.

One of the main challenges during
the design of deep foundations is to
evaluate the stress and the shift of
the piles or barrettes, given that they
operate within both the side surface
and the lower end. To do this we solve
the spatial task that consists of a force
equation; the forces are generated
in the element and the surrounding
ground; thus the necessary combined
equations are solved. Such issues in
various variations are successfully
resolved by the team led by Doctor
of Engineering, Professor Zaven Ter-
Martirosyan [2-4].

The resulting solutions have a
convenient form to be used in actual
calculations. For example, to find all
unknown parameters in accordance
with the design scheme in fig.7

1 gl> Py
Gy +—— (2t (.
E, a 3a

—)tayl)
7

where 7,- the shear stress on the
side surface of the pile at its founda-
tion; 7, - the shear stress on the side
surface of the pile at its tip; o,- the
stress of the pile at its basis; o©;-the
stress of the pile at its tip; S, - the set-
tlement of the pile; Ew - the deforma-
tion modulus of the pile; / - the length
of the pile; « :% o, :Giln(b a),
k <1 - the coefficient that takes into
account the loads on the imprint; G(,p
- the shift modulus of the soil; @ - the
shape coefficient for a round imprint.

According to the solution given
above we can estimate the settlement
of the pile, the shear stresses on the
side surface that occur when the pile
is shifted and the normal stresses at
every depth of interest throughout the
trunk of the pile.

In Russia barrettes are a relatively
new type of foundation, but in recent
years it has got widespread among
high-rise structures. This type of foun-
dation has several advantages over
piles, namely: they bear a greater load
from a high-rise building, which makes
it possible to use them in a smaller
amount in the foundation; barrettes
are rectangular in shape; this makes
it possible to place them in the direc-
tion of the largest forecast bending
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moments or under the extended
framework elements - walls or parti-
tions. Barrettes are also relatively easy
to manufacture, as they are produced
with the same equipment as the «slur-
ry wall» - a flat gripper for normal soils
or a hydraulic cutter (for a large layer
of rocky soils).

The peculiarity of estimating bar-
rettes is the fact that its sides have
a varied area; therefore a different
volume of soil is engaged into work
on the different sides of the ele-
ment; this affects the SSB of the solid
ground during the loading of the
foundation.

The calculation method for bar-
rettes is a solution of a rather difficult
task and is described in detail in [2].

Currently the design of both pile and
barrette foundations starts with the
definition of the bearing capacity for
the given engineering and geological
conditions. In this respect the selec-
tion method (or depending on the
depth of the robust core bearing layer)
implies the length and they determine
the design resistance of the soil under
the lower end of the barrette and the
total design resistance on the side sur-
face. After that they add up the values
and arrive at the carrying capacity of
the barrette. However, this scheme is
more applicable to barrettes of a short
length (typically up to 20 m), when the
end support experiences a sufficient
load to fully realize the rigidity of the
soil under the sole. Then the barrette
receives a significant vertical shift
and the shear bearing capacity of the
side surface is realized. When the bar-
rette is long, as it has been mentioned
above, the level of the end support
receives a small part of the load that is
applied to the top part.

Thus, considering the carrying
capacity of long barrettes including
the design resistance of soil as the
end support designers often provide
a huge margin, as the soil rigidity
under the sole is fully used. Thus, we
face the question of selection of a
rational (and ideally optimal) laying
depth of a barrette in the given engi-
neering and geological conditions.
Here the bearing capacity of soils is
realized to the maximum on both the
side surface as well as under the foot
of the barrettes.

5. FINITE-ELEMENT MODELING
OF DEEP FOUNDATIONS

An important step in designing
high-rise foundations is their finite-
element modeling in special soft-
ware systems that allow designers to
implement modern models of soils
that were cited above. These calcula-
tions can be verified by analytical
methods. Figure 10 shows graphs
of “load-settlement” for the loading
process of a single barrette and the
images of the limit zones on the side
surface that correspond to the differ-
ent stages of loading; here the soil is
no longer able to carry the load.

As we can see in the picture on
the side surface of the barrette there
appear areas of limit equilibrium and,
increasing they already occupy the

entire side surface at heavy loads. At
the same moment the area of limit
equilibrium under the sole of the bar-
rette also grows; and at some point it
will cause a complete loss of the bear-
ing capacity of the basis that interacts
with the foundation.

6. KEY FINDINGS:

1. High-rise and unique structures con-
vey enormous pressure on the basis
through foundation slabs or deep
foundations. It is therefore necessary
to take into account a number of fea-
tures of the interaction of the bases
and foundations that can seriously
affect the design solutions and the
existence of the object in general.

2. To correctly determine the stress-
strain behavior of the high-rise foun-
dation at every stage of its change (pit
digging, re-loading, over-loading to
the design level) it is necessary to take
into account the initial natural state of
the soils that are deep as well as the
soils that can be in the state of over-
consolidation.

3. When assessing the bases and foun-
dations it is necessary to use adequate
soil models that take into account the
changes in hardness depending on the
stress state of the soil. The selection
of the model can greatly affect the
forecast SSB.

4. When designing pile and barrette
foundations one should consider the
reducing effects of the axial stress
along the height of the stem of the
element as well as the influence of the
shape of the bearing element of the
foundation.
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WIND ENGINEERING
Different Approach
to the Aerodynamic
Performance of Tall
Buildings

(p. 96)

MATERIALS IS COURTESY OF
CTBUH AND DAVID MENICOVICH

This paper examines
the use of Fluid-based
Aerodynamic Modification

(FAM) methods derived
from flow control tech-
niques first developed for
the aerospace industry.
Instead of relying on the
adjustment of the solid
material within the struc-
ture to improve the aero-
dynamics of a tall building,
fluid based active flow
control is added to the
building systems’ matrix

to manipulate the building
boundary layer and achieve
a desired performance for
both the interior and exteri-
or. Experimental results are
presented to demonstrate
proof of concept for the
FAM approach to tall build-
ing aerodynamic modifica-
tion.

INTRODUCTION

While our environment consists most-
ly of fluids, we have primarily restrict-
ed ourselves to approaching investi-
gations of the interactions between
buildings and their surroundings by
using solid modeling. As a result, the
design of tall buildings has relied
on both a Solid-based Aerodynamic
Modification (SAM) approach to meet
a desired aerodynamic performance
and techniques to modify the geom-
etry of the building (Geometry-based
Aerodynamic Modification or GAM) or
its structural properties, such as stiff-
ness through the use of materials and
auxiliary damping systems. Although
these techniques do provide a narrow
path for success, they do not adapt to
fluctuating environmental conditions
and are accompanied by a loss of use-
ful floor area and an increase in total
energy cost.

SAM FOR CROSS WIND RESPONSE
REDUCTION

The development and increasing use
of light-weight and high-strength
materials in the construction of
tall buildings, offering greater flex-
ibility and reduced damping, has
increased tall building susceptibil-
ity to dynamic wind load effects
(Li et al. 2011) that limit the gains
afforded by incorporating these new
materials. The main associated risk
is resonant oscillations induced by
von-Karman-like vortex shedding at
or near the natural frequency of the
structure caused by flow separation.
The effects of dynamic wind load-
ing increase proportionally with the
power of the wind, causing tall build-
ings to pay a significant material price
to increase the natural frequency
and/or provide damping. In particu-
lar, crosswind response often governs
both the strength and serviceability
(human habitability) design criteria.
While both SAM and GAM strategies
have merit, they often come at the
expense of valuable leasable area
and high construction costs, due to
increased structural requirements for

mass and stiffness, further contribut-
ing towards the high consumption
of non-renewable resources by the
building sector. Therefore, a tradi-
tional aerodynamic based solution
comes at the cost of habitable, and
therefore valuable, floor area that, in
turn, may require additional compen-
satory stories, which further increase
the wind loads and construction costs
(Tse et al. 2009).

A NOVEL APPROACH

While the SAM approach relies on
the building, its geometry and mate-
rial properties for aerodynamic per-
formance, the proposed Fluid-based
Aerodynamic Modification (FAM)
approach is fundamentally different.
Instead of adjusting the solid material
to improve the aerodynamic shape of
the structure, fluid-based flow con-
trol is used to manipulate the bound-
ary layer characteristics (see Figure 1),
i.e., the interaction domain between
the building and the airflow, such
that the airflow virtually “sees” a dif-
ferent shape. FAM is an Active Flow
Control (AFC) strategy, i.e., a strategy
that requires a power input and alters
the flow only when desired. The main
goal is to mitigate flow separation in
order to reduce the impact of shed
vortices, reduce wind loading and
decrease pressure fluctuations across
the building envelope (see Figure
2). The FAM approach relies on con-
cepts developed for Boundary Layer
Control (BLC) and its application to
date has been mainly in the aviation
industry. While this has been power-
fully demonstrated in airfoils — smooth
shapes in uniform low turbulent flow
and mean loads, it is the application
to bluff bodies (buildings) in highly
turbulent flow and the impact on fluc-
tuating loads that remains to be clearly
demonstrated.

The science of BLC originated with
Prandtl (1904), who introduced bound-
ary layer theory, explained the phys-
ics of flow separation and described
several experiments where a bound-
ary layer was controlled (Gad-El-Hak
2000). Since inception, two strategies
for BLC have emerged;

1. Steady forcing: aerodynamic per-
formance modification using steady
flow. Boundary layer control, as a
means of preventing separation, has
traditionally been associated with
the steady addition (blowing) of high
momentum fluid, or the removal (suc-
tion) of decelerated fluid near a sur-
face from a boundary layer to deflect
the high-momentum free-stream fluid
towards the surface.

2. Unsteady forcing: aerodynamic
performance modification using
periodic excitation. The second,
more recent and more energy effi-
cient approach, is periodic excitation,
often regarded as oscillatory addi-
tion of momentum. As opposed to
the steady flow strategy, which seeks
to simply add or remove momentum
to the flow, periodic excitation takes
advantage of knowledge of naturally
occurring frequencies within the flow,
and structures associated with them.

Therefore, periodic excitation may
be used to alter more effectively the
steady characteristics of the flow by
targeting the structures. (Nagib et al.
2004, Greenblatt & Wygnanski 2000).

Additionally, with a sufficiently
high actuation frequency, it may be
possible to achieve virtual shaping of
the object, where the flow effectively
sees a different shape (see Figure 3).
Although the unsteady forcing strat-
egy is more complex than steady
forcing, it has three main advantag-
es: power requirement is an order of
magnitude smaller, actuators can be
decoupled from a main propulsive
system, and they are autonomous,
small and light-weight (Greenblatt &
Wygnanski 2000).

Synthetic jets (which neither add
nor subtract mass from the flow field,
i.e., zero-net mass flux) are used as
periodic excitation actuators in the
present work. These actuators operate
by the periodic motion of a diaphragm
that is (typically) driven by a piezoelec-
tric disc (Glezer & Amitay 2002).

The addition of momentum by forc-
ing is generally quantified using the
blowing ratio, Cb:

U.

Cp= 1

Uoo

Where Uj is the jet velocity and Ueo
is the free-stream velocity and the
momentum coefficient, Cu:

PjUjbh
Cu= 17 2,
PooUo,?DH

Where pj and peo are the densities
of the jet and the free-stream velocity,
respectively. Uj and Ueo are the jet and
free-stream velocities. D, H, b, h are the
model width, height, and jet orifice
width and height, respectively.

(),

APPLYINGFAMTO TALL BUILDINGS
Despite the fact that flow control has
been demonstrated to be effective for
flow separation control (Greenblatt &
Wygnanski 2000), its industrial imple-
mentation remains limited to the aero-
space industry, where it was devel-
oped (Najib et al. 2004, Cattafesta &
Sheplak 2011). Understanding the rea-
sons for this might suggest why FAM
is advantageous for building applica-
tion. First, additional

ducting and the weight of addi-
tional equipment for steady forcing is
lessproblematic for buildings than for
aircrafts. Second, building-integrated
actuators would be exposed to less
extreme environmental conditions
than those in an aircraft. Third, the use
of FAM in buildings is proposed for ser-
viceability and occupant comfort and
is not critical to base line performance
requirements. Fourth, FAM implemen-
tation to tall buildings would poten-
tially result in additional floor area,
positively impacting the economics of
tall building projects. Finally, by expos-
ing buildings to a wide range of flow
conditions simultaneously, FAM would
allow for local adaptation to wind load
variations across a facade, an advan-
tage that is less relevant to an aircraft
in uniform flow. While applying FAM
to buildings seems advantageous,

demonstrating its effectiveness poses
great research challenges, requiring
both fundamental and application
driven experimental work.

EXPERIMENTAL WORK
The application of FAM to buildings
has been investigated since 2007
through a collaboration between the
Center for Architecture Science and
Ecology (CASE) and the Center for
Flow, Physics and Control (CeFPaC) at
Rensselaer Polytechnic Institute (RPI).
Tests were conducted in an open-
return low-speed wind tunnel. The
wind tunnel has a test section with a
0.8 x 0.8 meter cross-section and is 5
meters long with a maximum speed
of 50 m/s and a turbulence level of
less than 0.2%.1 Studies ranged from
the physical testing of fundamental
principles of the

interaction between forcing and
cross flow, through their implication
on the aerodynamic performance of
various bluff bodies, to a framework
integrating aerodynamic performance
parameters alongside architectural
parameters to evaluate impact on
overall building performance.

A FEASIBILITY STUDY APPLYING
FAM USING STEADY FORCING ON
TOP OF A PRISM

An experiment was set up to investi-
gate the effect of steady and unsteady
forcing on flow across the top of a
prism (in the present paper only the
steady forcing is discussed).

The set up: a prism with an aspect
ratio of 1:1:3 was tested in the wind
tunnel facility at RPIl. Pressure mea-
surements were recorded at the top
surface, where an array of steady jets
was located near the windward edge.
Tests were conducted at three differ-
ent speeds (Ueo = 12, 18 and 24 m/s)
with the jets supplied by a compressed
air line at a range of flow rates (Q =
10-70 L/min). The jet orifices were ori-
ented such that the jets issued down-
stream at an angle of 20° with respect
to the top surface of the prism.

The results: the tests demonstrated
that applying forcing to the flow past
the top of the prism affected the pres-
sure distribution across the surface.
The pressure coefficient (i.e., a non-
dimensionalized measure of pressure)
is defined as:

P-P.,
F Pooleo’

where P is the pressure measured on
the surface of the prism, Pes is the free-
stream static pressure. More negative
values of Cp (for an attached flow) can
be correlated to larger near-surface
velocities.

Increases in flow rate resulted in
(larger momentum addition) propor-
tional decreases pressure coefficient
(see Figure 4) which suggests that the
separated boundary layer was brought
closer to the surface with the applica-
tion of forcing.

Potential Impact: boundary layer
separation control at the parapet of
the building would result in the reduc-
tion of the structural penalty of elevat-

Cp= @3)
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ing wind turbines above the separated
region, which is typically done to avoid
shear flow.

A Comparative Study: FAM vs. GAM
Another experiment was established
to demonstrate that a FAM body could
achieve levels of flow amplification
accomplished by a body that was geo-
metrically modified (GAM) without
changing the shape of the original
body (see Figure 5). The GAM body
drew on the Wind Amplified Rotor
Platform (WARP) (Weisbrich et al.
1996). Due to the ability of the WARP
to amplify wind velocity, its applica-
tion to the building envelope or as
a structure at the top of tall build-
ings has been of particular interest to
architects. Unfortunately, due to its
geometry, architectural and financial
implications of floor area loss, BUWT
integration in such a manner is not
feasible (Rao 2011).

The set up: Computational Fluid
Dynamic (CFD) simulations were con-
ducted to inform the design and mea-
sure the passive flow amplification
of a WARP inspired GAM model (Rao
2011). Second, a series of wind tun-
nel experiments compared air velocity
amplification by the GAM model to
a FAM model (see Figure 6). The FAM
model was a circular cylinder @ 101.6
millimeters, and an aspect ratio, AR =
H/D = 3 (i.e., low aspect ratio in order
to maximize three dimensionalities in
the flow field). Tests were conducted
at a free-stream velocity of 18 m/s,
corresponding to a Reynolds number,
based on diameter, of 1.17 x 105.

Results: while the GAM model veloc-
ity amplification at the valleys was 16%
(of the free stream velocity), the FAM
model velocity amplification reached
a 40% increase across the entire span
of the model with little energy addi-
tion (Cb = 0.6, Cu= 0.0569%) (DeMauro
et al. 2011).

Potential impact: the application of
FAM to buildings could yield higher
velocity increases than geometry
changes to the envelope to aid in build-
ing integrated wind turbines (BUWT)
without the loss of floor area seen
through the GAM approach. The simu-
lations and experiments ultimately cul-
minated in the development of a para-
metric trade off model that integrated
wind energy generation parameters
with architectural ones for the man-
agement of the complex dependency
between air flow characteristics, active
and passive amplification, BUWT char-
acteristics, building shape, and energy
demands (Rao 2011).

THREE DIMENSIONAL
INTERACTIONS BETWEEN
SYNTHETIC JETS AND CROSS FLOW
A third experiment explored the three
dimensional interaction between syn-
thetic jets and the airflow around a
FAM model with a free-end. The moti-
vation is based on the observation that
many studies regarding active flow
control ignore the three dimension-
alities seen in many real world objects,
and their resulting three-dimensional
flow fields which represent typical
building scenarios.

The set up: the change to the flow
field due to three-dimensional forc-
ing of the FAM model using synthetic
jet actuators was investigated through
surface pressure measurements.
Variables investigated included the
number of synthetic jets actuated, the
angle of the jets with respect to the
free-stream, and the blowing ratio of
the jets. Synthetic jet orifices were
located at three separate span wise
locations (z/D = 1.37, 1.5 and 1.63).
Each orifice had a length, b = 20.32
mm and a width, h = 1 mm, and was
oriented such that the orifice was
parallel to the free-stream direction.
Experiments were conducted with the
center line of the synthetic jet placed
at a variety of angles with respect to
the free-stream velocity, at two blow-
ing ratios, Cb = 0.4, 0.6 and three dif-
ferent combinations of jets.

Result: the downwash from the free-
end creates a unique flow field that
responds differently to synthetic jet
forcing than in a corresponding two-
dimensional cylinder (DeMauro et al.
2012). The interaction of the synthetic
jet with the downwash from the free-
end resulted in a global change to the
flow field about the FAM. The result of
synthetic jet actuation was a reduction
in drag, determined both from chang-
es in the surface pressure distribu-
tions and a narrowing of the wake that
persisted some distance downstream
(DeMauro et al. 2012). The FAM was
capable of achieving large decreases
in Cp much greater than both the
unforced baseline case and the GAM
case. In all cases, the surface pressures
were decreased, which indicates an
acceleration of the near surface veloc-
ity (see Figure 7).

Potential Impact: due to the three
dimensional nature of the flow around
buildings, forcing at strategic locations
can affect flow patterns on a larger
scale along the span (height) of the
building and downstream, disrupt the
formation of shed vortex structures in
the near wake and reduce drag and
structural vibrations.

APPLICATION

The practical application of FAM to tall
buildings requires addressing three
fundamental issues:

Actuation: in order to achieve the
desired effect on performance, flu-
idic actuators would be incorporated
into the building floor plan and their
orifices integrated into the building’s
facade. In order to achieve significant
results with the least energy invest-
ment, their vicinity to known separa-
tion points, mostly at the building’s
hard edges, is preferred. The orifices
design is mainly determined by the
required angle in which the flow is
injected in order to affect low momen-
tum areas in the separated region and
its dimensions by the flow rate avail-
able in relation to the Cb determined
as effective.

Resource: in order not to increase
the energy consumption and depend-
ing on the type of actuators (steady
or periodic), power resources should
be identified within the building envi-
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ronment either by using mechanically
driven air flow or naturally driven flows
caused by pressure differences, due to
stack or wind pressure.

Controls: in order to address local
conditions along the building facade,
a FAM system is comprised of sensors
that detect oncoming flow conditions
and adaptive controllers that would
process the sensors’ information and
provide control signals to the actua-
tors, which in turn would determine
the magnitude and modulation (in
case of periodic forcing) (Gad-el-Hak
2000). The adaptability would not only
provide for localized interaction along
the building’s height or sides, but
would also enable addressing changes
in the built environment due to inter-
ference caused by new construction
along the life span of the building in
a densely populated urban environ-
ment.

CONSTRUCTION COSTS

Although the application of FAM is
yet to be evaluated in terms of the
precise impact on construction costs,
the potential impact on several funda-
mental parameters can be identified:
Structure: structural cost generally
contributes approximately 20-25% to
the overall construction cost and is
driven mainly by the wind effect as
mentioned above. Addressing wind
loading by FAM could have impact
on the considerations that drive the
choice of a structural system. By decou-
pling the aerodynamic performance
from the building geometry, the build
ability and construction time could be
significantly improved by repetition
and a simpler building shape.

Facade: facade cost generally con-
tributes approximately 15-18% to
the overall construction cost (Davis
Langdon & Seah 2009). The more
efficient the building shape and floor
plate size, the lower the wall-to-floor
ratio, which in turn translates to a
lower facade cost when expressed as
a cost per unit of floor area. The abil-
ity to simplify the building shape and
floor plan would enable the adop-
tion of a unitized curtain walling sys-
tem which can be fabricated off-site
and installed on-site from the floors,
reducing demands on crane usage and
hoisting time.

Floor plan: in their study, Tse et al.
compared various corner configura-
tions for improved aerodynamic per-
formance based on their impact of
base overturning moments response
and their impact on construction cost
due to floor area loss and need to
add compensatory floors. Although
the research demonstrated that cham-
fering or recessing corners and add-
ing compensatory floors to account
for the area loss would maintain pre-
determined rental rates, the major
obstacle in constructing a tall building
is its initial cost.

DISCUSSION

The initial results of our research lead
us to propose a fluid-based approach
to tall building aerodynamic perfor-
mance as a powerful framework for

re-examining the interaction of air-
flows in and around the building sys-
tems matrix. The challenges associ-
ated with the inherent inconsistency
of air flow may open a new way of
thinking about tall buildings as highly
adaptive, dynamic systems capable of
responding to the opportunities and
challenges associated with spatially
and temporally fluctuating resources.

Viewing tall building through a flu-
idic lens requires the development
and integration of aerodynamic per-
formance design methodologies and
tools, which are in the early stages of
design (Menicovich et al., 2012). This
could also lead to finding untapped
fluidic resources in the interior and
exterior environment of the build-
ing for actuation. The development
of scaling techniques to assess FAM
impact is essential for these purposes.

The significance of controlling the
aerodynamic performance of a struc-
ture solely by the manipulation of its
flow field with fluidic intervention
also has the potential to impact global
energy and resource consumption.
Extending the definition of a body
beyond the solid edge boundary of
geometry to include the surround-
ing fluids will redefine other dynamic
relationships between engineered
structures and impact the potential
for controlling heat and mass transfer
across the facade, energy harvesting
by building integrated wind turbines,
natural ventilation strategies and
indoor air management (see Figure 8).

This transformative redefinition of
the building systems matrix challeng-
es the binary division between the
interior and exterior of the building -
reflecting a long overdue challenge to
the status quo which emanates from
the prevailing paradigm where tall
buildings are mechanically, internally
driven and sealed from the built envi-
ronment.

Reference 1. The tests were con-
ducted in uniform flow conditions.
Although tall buildings are immersed
in the atmospheric boundary layer and
exposed to non-uniform mean veloc-
ity and turbulence intensity profiles,
uniform flow becomes more relevant
the taller the building is. The prelimi-
nary studies presented aimed to inves-
tigate FAM on bluff body separation
without the added complication of a
turbulent boundary later.

Figure 1. Schematic diagram showing
a comparison of SAM that physically
modifies the baseline building plan to
reduce wind loads thus requiring addi-
tional compensatory stories, with FAM
that controls airflow while preserving
the baseline plan for economic opti-
mization and maintenance of optimal
Floor Area

Ratio (FAR). © CASE

Compensatory floor, Separated flow,
separated flow controlled

Figure 2. Schematic diagram of the
research hypothesis: by affecting the
crosswind force spectra on the build-
ing through the manipulation of the
boundary layer, the required damp-
ing will be achieved through fluidic

means, reducing the mechanical
damping requirements of the build-
ing’s structure to achieve the desired
serviceability criteria. © CASE

Figure 3. Smoke flow visualization: (a)
baseline, (b) actuated y=60°, (c) y=180°,
and (d) y=180° and 6=120 ° (redrawn
from Glezer & Amitay 2002). © CASE
Figure 4. Diagram of averaged pres-
sure coefficient without (grey) and
with forcing

(orange), Ueo =12m/s. © CASE

Figure 5. Schematic diagram show-
ing a geometric (left) 2011) and a flu-
idic (right) modification of a cylinder.
© CASE

zones targeted for geometry based
wind velocity amplification, zones tar-
geted for fluid based wind velocity
amplification

Figure 6. FAM body with horizontal jet
orifices and pressure port (left) and
GAM body (right). © CASE

Figure 7. Variation of the pressure coef-
ficient as a function of span (near the
location of the suction peak) for the
FAM and GAM with the top fence (a)
and

without (b), Cb = 0.6, 6j = 113°, 6 = 75°;
where 6j is the azimuthal location of
the synthetic jet with respect to the
free-stream velocity, and 6 is the azi-
muthal location of the model. © CASE
Figure 8. Schematic of concepts
behind redefining the building enve-
lope. © CASE
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INTRODUCTION

Tall buildings have been traditionally
designed to be symmetric rectangu-
lar, triangular or circular in plan, to
avoid excessive seismic-induced tor-
sional vibrations due to eccentricity.
However, recent tall building design
has been released from the spell of
compulsory symmetric shape design,
and free-style design is increasing.
This is mainly due to architects’ and
structural designers’ challenging
demands for novel and unconven-
tional expressions. Development of
computer aided analytical techniques
and of vibration control techniques
using auxiliary devices has also con-
tributed to this trend. Another impor-
tant aspect is that rather complicated
sectional shapes are basically good
with regard to aerodynamic proper-
ties for crosswind responses, which
is a key issue in tall-building wind-
resistant design. For example, changes
of corner configurations and variations
of sectional shape with height, called
aerodynamic modification, make vor-
tex formation and/or vortex shedding
weak and/or random, which could
improve the wind-resistant perfor-
mance of tall buildings. The effective-
ness of aerodynamic modification to
reduce wind loads has been widely
reported, and aerodynamic modifica-
tions thought to be effective can be
classified as modifications of sectional
shape (horizontally) such as polygon
or Y-type (Hayashida et al., 1992),
corner modification {Miyashita et al.,
1993; Amano, 1995; Kawai, 1998), mod-
ifications of building shape (vertically)
such as taper (Cooper et al, 1997; Kim et
al., 2008; Kim and Kanda, 2010a, 2010b)
or setback (Kim and Kanda, 2010a,
2010b), and introduction of openings
(Miyashita et al., 1993). Although there
are some reports on cross compari-

sons between different aerodynamic
modifications using a limited number
of aerodynamic modifications, almost
none have comprehensively investi-
gated the aerodynamic characteristics
of various types of tall buildings with
different configurations.

To investigate the relationships
among structural properties, aerody-
namic modifications and aerodynamic
force characteristics, aerodynamic
force measurements and wind pres-
sure measurements were conducted
on models with various aerodynamics
modifications, and related response
analyses were also conducted. This
paper discusses the results of aerody-
namic force measurements and wind
pressure measurements for models
that showed effective wind-resistant
performance.

EXPERIMENTAL CONDITIONS
Although aerodynamic force mea-
surements were carried out on 31 tall
building models and wind pressure
measurements were carried out on
9 models (Tamura et al., 2010), only
those shown in Table 1 will be dis-
cussed. These models include: Square,
Corner Cut, 4-Tapered, Setback, and
two Helical Models.

The full-scale height and the total
volume of each building model are
commonly set at H=400m (80 stories)
and 1,000,000m3, respectively. The
width S of the Square Model is 50m
and the aspect ratio H/B is 8.

Wind tunnel experiments were per-
formed in a closed-circuit-type bound-
ary-layer wind tunnel whose working
section was 1.8m high by 2.0m wide.
Figure 1 shows the condition of the
approaching turbulent boundary layer
flow with a power-law index of 0.27,
representing an urban area. The mean
wind speed and turbulence intensity
at the top of the model were about L/
H=7.0m/s and I[UH= 10%, respectively.
Dynamic wind forces were measured by
a 6-component high-frequency force
balance. Wind direction a was changed
from 0° normal to a wall surface of a
model, to 45° or 180° every 5° depend-
ing upon the building configuration.
The measured wind forces and aero-
dynamic moments were normalized by
G-HBH2 to get wind force coefficients
and moment coefficients. Fiqure 2
shows the definitions of wind forces,
moments, and the coordinate system
employed in this study. The Reynolds
number based on the mean wind speed
at the roof height UH and the width of
the Square Model B is Re = 2.6x104.

The approaching flow and coordi-
nate system for wind pressure mea-
surement were the same as for the
aerodynamic force measurement,
except for the wind speed at a model
height of 11.8m/s.

The sampling frequency was 1kHz
with a low-pass filter of 500Hz. The total
number of data was 32,768. The fluc-
tuating wind pressures were revised
considering the transfer function of the
vinyl tube. The wind pressure coeffi-
cients Cp were obtained by normal-
izing the fluctuating pressures p by the
velocity pressure gH at model height.

And the level wind force coefficients,
CfD for along-wind, Cg_ for crosswind
and CmT for torsional moment, were
derived by integrating the wind pres-
sure coefficients Cp using the building
width of the Square Model B (B2 for
torsional moment) regardless of build-
ing shape.

MEAN OVERTURNING MOMENT
COEFFICIENTS
Figure 3 shows the variation of the
mean overturning moment coeffi-
cients CMD, CML with wind directions.
CMD is larger than CML for all cases
and the maximum value of |CAjmax
is shown for the Square model with
0.60 at a wind direction of 45°. The
minimum |CM|max is shown for the
Setback model with 0.43, showing 70%
of that of the Square model (Figure
3(a)).

FLUCTUATING OVERTURNING
MOMENT COEFFICIENTS

Figure 4 shows the variation of the
fluctuating overturning moment coef-
ficients CW. CML with wind directions.
For the Square model and the Corner
cut model, the crosswind component,
CML, is larger than the along wind
component, CMD’, but for the other
models, the coefficients show the
inverse trend.

The maximum CM'max is shown
for the Square model with 0.142 for a
wind direction of 0° (90°). The mini-
mum CM’max is shown for the Setback
model with 0.082, being 60% of that of
the Square model.

The mean and fluctuating overturn-
ing moment coefficients of the 180°
Helical and the 90° Helical vary little
with wind directions.

In particular, the 180° Helical shows
almost constant values regardless of
wind directions.

POWER SPECTRA OF CROSSWIND
OVERTURNING MOMENT COEF-
FICIENTS

Figure 5 shows the crosswind power
spectra, fScML, for the specified wind
directions at which the peak was the
largest. The sharp peak observed for
the Square Model was greatly reduced
by implementing various modifica-
tions.

The peak of the Corner Cut,
4-Tapered, Setback and Helical Models,
which showed the smaller overturning
moment coefficients, decreased sig-
nificantly when compared with the
Square Model, implying that the peri-
odic vortex shedding was effectively
suppressed.

Figure 6 compares the square root
of power spectra -JSCML for the design
wind speed corresponding to a 500-
year return period (Jl/.atoyear and the
design wind speed corresponding to
a 1-year return period UH,Aear. Here,
the square roots of power spectra for
(-/H,500year, ASCMi_500year, are the
maximum values of the power spec-
tra when the reduced frequency was
larger than 0.07 (fiB/L/H>0.07), and
the square roots of power Spectr
a f o r L/HIlyearT ¥ ACMLtyear. were
the maximum values of the power
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spectra when the reduced frequency
was larger than 0.17 (r"B/(YH>0.17).
The 1st natural frequency is assumed
to be r"i=0.1Hz, and the design wind
speeds for the corresponding return
periods are UH,500year=71m/s and
I/H,iyear=30m/s at Tokyo, respectively.
The values of vAowlAooyear f°r the
Corner Cut, 4-Tapered, Setback and
Helical Square Models, which show
small mean and fluctuating overturn-
ing moment coefficients were almost
one third or one fourth that of the
Square Model, implying great advan-
tages for safe design. However, the
values of ASCML 1year for the Tapered
and Setback Models were larger than
that of the Square Model.

But the values of ASCML 1year for
the Tapered and Setback Models were
larger than that of the Square Model.
But the values for the Corner Cut and
Helical Square Models were smaller
than that of the Square Model.

LOCAL MEAN WIND FORCE COEF-
FICIENTS

Figure 7 shows the distribution of
local mean wind force coefficients for
the Square Model, Corner Cut Model,
Setback Model and 180°Helical Model.
The along-wind direction shown in
Figure 7(a) is 0° for the Square Model,
Corner Cut Model and Setback Model,
and that of the 180°Helical Model is
35° which is normal to the one surface
at z/H=0.7. The local mean wind force
coefficients of crosswind (Figure 7(b))
and torsional moment (Figure 7(c)) are
shown for the wind directions at which
the mean \CfL\ and \CmT\ become
maximum.

The local mean wind force coef-
ficients for along-wind direction CfD
increased with z/H except for the
Setback Model whose local mean
wind force coefficients for along-wind
direction CfD decreased with z/H
because of its smaller projected width.
The local mean wind force coefficients
for along-wind direction CfD for the
Corner Cut Model was 60% that of
the Square Model. For the 180°Helical
Model, while the CA at z/H=0.7 at
which the approaching wind was per-
pendicular to the surface was similar
to the Square Model, the local mean
wind force coefficients for along-wind
direction CfD at other heights were
smaller. The local mean wind force
coefficients CfL of the Square Model
in the crosswind direction was the
largest throughout its height. The
local mean wind force coefficients for
crosswind direction CfL for the Corner
Cut Model was smaller than that of the
Square Model. Although there were
some differences in the local mean
wind force coefficients for crosswind
direction CfL for the Setback Model
at z/H>0.6 with the Square Model, the
differences were not as significant as
those for the along-wind coefficients
CfD. For the 180°Helical Model, the
local mean wind force coefficients
for crosswind direction CfL became
positive or negative depending on
z/H, reflecting the building shapes.
This results in smaller overturning

moments as shown in Figure 3. The
torsional moment coefficient CmT of
the Setback Model showed smaller
values such as along-wind direction
coefficient CfD. The torsional moment
coefficient CmT for the Corner Cut
Model was less than half that of the
Square Model throughout its height.
The torsional moment coefficient CmT
for the 180°Helical Model showed pos-
itive or negative values depending on
z/H, resulting in very small torsional
moments.

DISTRIBUTION OF WIND PRESSURE
COEFFICIENTS

Figure 8 shows a contour of the
mean wind pressure coefficients of
the Square, Corner Cut, Setback and
180°Helical Model. Although a build-
ing surface of the 180°Helical Model
changes arbitrarily among windward
surface, sideward surface, and leeward
surface depending on the height, the
mean wind pressure coefficients show
its maximum at z/H=7/8, and decrease
near peripheral part, showing similar
distribution to the other test models.

For the Corner Cut Model, the large
negative wind pressures occur at lead-
ing edge of sideward surface, and their
distribution varies largely from lead-
ing edge and trailing edge, showing
different distribution from the Square
Model.

And the absolute values of mean
wind pressures at leeward surface
is smaller than those of the Square
Model, resulting in smaller local wind
forces than the Square Model by
60%~70%. The distributions of side-
ward surface and leeward surface of
the Setback Model are similar to the
Square Model. The distribution of side-
ward surface of the 180°Helical Model
is very complex, and the absolute val-
ues of leeward surface are smaller than
those of the other models

Figure 9 shows the minimum wind
pressure coefficients for all wind direc-
tions. As the distributions of coeffi-
cients on the four surfaces are almost
the same, average values at the same
pressure tap positions are used. For
the minimum wind pressure coeffi-
cients, a moving average with points
corresponding to 0.5sec in full time
scale is applied, and 9 samples cor-
responding to 10 minutes in full time
scale are used.

While the coefficients of the Square
Model change smoothly, ranging from
Cpm,n=-1.92 to CRm,n=-2.56, the coef-
ficients of the 180°Helical Model vary
rapidly, showing very narrow isobar
distribution.

For the 180°Helical Model, the small-
er Cpmin i.e. larger absolute value of
Cpmin, near the corner is observed,
but the larger Comini i.e. smaller abso-
lute value of CoMm, than the other
models near the center is observed.
The minimum coefficients of the
Corner Cut Model are small through-
out the surface, and those values are
smaller by 0.2 than the Square Model
especially near the corner.

For the Setback Model, the mini-
mum coefficients become smaller
near the setback, but in most part, the
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CpMn is small when compared with
the Square Model.

As for minimum wind pressure coef-
ficients for the design of exterior wall/
curtain wall, the coefficients are the
Square Model: -2.56, the Corner Cut
Model: -3.00, the Setback Model: -2.94,
and the 180°Helical Model: -2.91.

RESPONSE ANALYSIS

In order to investigate the habitability,
the eigenvalue analysis and response
analysis were conducted based on the
result of the wind pressure measure-
ment.

The responses for each mode
were obtained by the spectral modal
method, and the responses for each
mode were not superimposed and
were plotted individually because
the degree of sensitivity for vibration
is dependent on the acceleration for
each mode and the corresponding fre-
quency. The damping ratio was set to
be 0.7% for all modes. Figure 10 shows
the maximum acceleration responses
of top floor among all considered wind
directions for horizontal vibration,
being plotted on the guideline for the
evaluation of habitability to building
vibration.

The acceleration response of 180°
Helical is the smallest among all test
models, and although the acceleration
response for the 1st mode exceeds the
H-90 line, the acceleration responses
for other modes are slightly lower than
H-50 line.

CONCLUSIONS

Although the wind force coefficients
for the Setback model were the
smallest among the models tested,
the response analyses show that the
acceleration of the Setback model was
larger than that of the Square model,
thus showing worse habitability than
the Square model.

However, the helical models
showed better results than the
Square models based on both safe-
ty and habitability criteria, and this
trend becomes significant for the
more twisted model.

From the wind pressure measure-
ments, although the negative peak
wind pressure coefficients of the heli-
cal models were 20% larger than those
of the Square model, the area were very
limited. The acceleration response for
the 180° Helical is smallest, and espe-
cially the acceleration responses for the
2nd ~ 4th mode are slightly lower than
H-50 line. From the above discussion it
can be concluded that for the helical
models vortex shedding became ran-
dom and irregular through all heights,
showing the most effective aerody-
namic force characteristics among the
models tested.
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The example of how the
method of numerical simu-
lation of the three-dimen-
sional aerodynamics is
used to define wind loads
on the bearing and facade
elements of a residential
complex.

INTRODUCTION

In Russia design, construction and
operation of high-rise buildings of
very bold architectural forms and
authentic design solutions and their
space-saving projects (Moscow
International Business Center “Moscow
City”, “Aquamarine” in Vladivostok and
many others) are constrained by the
fact that the current construction rules
and regulations (CR&R) do not provide
guidelines to define shape factors for
original in form and large-scale struc-
tures, most tall buildings among them.

In addition to the proximity of the
dynamic approach we should note
that neither CR&R [2, 3] nor Guidance
Documents in Construction (GDC)
[4] consider the location of the high-
riser within the development and
its interaction with other structures.
The stalling loads from the neighbor-
ing buildings and the terrain features
are not taken into consideration.
Even the range of aerodynamic loads
that is defined by CR&R requires
more precision. The shape factor on
the windward surface of a stand-
alone tall building is calculated as a
constant value in height, indepen-
dent of the slenderness of the build-
ing. The range of pressures that was
proposed by Davenport very well
describes the load when applied to
the windward side of the building
only. The change of turbulence in
height that is observed in almost all
of field measurements is not taken
into account. The load peculiarities
for roofs and coverings with barrier
walls and canopies are not defined.
It is necessary to determine the
location and the size of areas with
increased local wind loads.

Wind loads are one of the main
types of influence on building enve-
lopes and they determine the design
solution of the latter to a great extent
(fig. 1). The evaluation of the maxi-
mum and minimum wind pressure on
the building envelope with regard to
their statistical spread has become
of extreme importance. CR&R [2, 3]
lack (or do not entirely refer to) the
method to standardize peak (of maxi-
mum intensity) values of wind loads
that have to be considered during the
design of walling structures and ele-
ments and the way to mount them.

The current approaches were suit-
able for buildings of a small and medi-
um height and for light development.
For high-rise buildings (and even more
so for their relatively space-saving
projects in relation to the relatively
dense development) we require more
precise methods.

The standards suggest using the
test results obtained with large-scale
models in special wind tunnels that

make it possible to recreate the atmo-
spheric boundary layer. However, such
tests are very time-consuming, and in
Russia only a few pipes meet the cur-
rent requirements and with larger-scale
models we have to run the tests abroad.
Besides, the methodology of the exper-
imental modeling of wind flows and
impacts on high-rise complexes has its
own limitations and faults.

Quite recently Computer Fluid
Dynamics (CFD) has been booming;
with the steadily increasing power of
computers the calculation methods
have been improving. Leading foreign
research and development organiza-
tions more often combine tests and
“numerical” experiments. From the
experience of combined fields (such as
aerospace) and objectives (structural
mechanics, in future the importance
of mathematical modeling will only
increase.

The application of similar tech-
niques, programs, and modern com-
puter technology makes it truly pos-
sible for local experts to evaluate the
wind effects on both stand-alone
structures as well as those that are sur-
rounded by other buildings.

PATTERN OF THE CALCULATION
RESEARCH

As a result of many years of experience
in calculations and research we have
developed and tested by means of an
entire set of practical goals the follow-
ing sequence of activities (pattern of
calculation research):

1) Based on the results of the calcu-
lations for all (usually 24 or 36) model
wind directions we determine the
most unfavorable ones by means of
the maximum values of the average
loads on the bearing structures and
the maximum energy of turbulent
fluctuations on the surface; we run
revised calculations for these direc-
tions by means of a clustered grid
and/or the automatic adaptation pat-
terns.

2) For these directions we carry
out unsteady calculations; when the
difference of the average values is
significant it may be necessary to per-
form unsteady calculations for many
transient or “all” wind directions.
Unsteady calculations should also be
carried out for the directions where
steady calculations indicate the pos-
sibility of a “vertical wave.” Use factors
and spectra of pressure pulsations are
determined in the typical points of
the surface.

3) We determine the estimated peak
minimum and maximum local wind
loads on the wall structures (facade)
by means of using envelopes in all
wind directions and with account of
the maximum (“envelope”) use fac-
tors.

4) We model wind flows in pedes-
trian zones of the residential complex
with 24-36 wind directions once the
construction is over;

5) We define the levels of pedes-
trian comfort that are governed by the
standards (GDC [4]) and that take into
account the wind frequency in terms
of speed and direction.

MATHEMATICAL FORMULATION OF
THE OBJECTIVE

The calculation of wind flows and
impacts is reduced to the numeri-
cal solution of three-dimensional
unsteady nonlinear Navier-Stokes
equations of fluid dynamics:
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Besides, the continuity equations
(mass conservation) and state equa-
tions have to be respected:
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p = const (3)

Here u, v, w are the unknown com-
ponents of the velocity vector (along
the axes x, y, ), p stands for that of
pressure, t stands for that of time, m
is the dynamic-viscosity coefficient for
the air, p is the density.

To simplify the modeling wind flows
are assumed to be incompressible and
isothermal, mass forces are not con-
sidered.

In contemporary calculation meth-
ods the semi-empirical approach
is the most prevalent; it's based
on decomposing velocity into the
time-averaged and the oscillatory
components u,(¢) =u; +u'; (t) as well
as the transition to solving equations
according to the so-called Reynolds
averaged Navier-Stoks Method (RANS).
The new system of differential equations
is not closed and it requires additional
transactions (<turbulence models»). SST
model (Shear Stress Transport, F.Menter,
1993) combines the advantages of
classical «k-e» and «k-w» models and
provides the sufficient accuracy of the
results and the efficient convergence of
the iteration process even with relatively
coarse grids and moderate settlement
of the boundary layer.

The basic equations can be solved in a
steady (the average component of aero-
dynamic loads is determined) as well as
an unsteady system (the average and
oscillatory elements of aerodynamic
loads are determined). Regretfully, the
accuracy (and even the practical con-
vergence) of steady RANS calculations
is not always satisfactory when many
vortices are formed. Unsteady RANS
calculations (URANS) do not always
make it possible to properly keep track
of shear flows. In this regard “hybrid”
approaches are developing most active-
ly at the moment. In the DES-approach
(Detached Eddy Simulation, M. Kh.
Strelets and P.R. Spalart, 1997) we have
LES (Large Eddy Simulation) and URANS
combined; this allows us to dramatically
reduce the complexity of calculations in
comparison with «classical” LES. The vor-
tices in the boundary layer and nearby
are modeled integrally; detached eddies
are supposed to be thoroughly modeled
(similar to LES) with a sufficient coarsen-
ing of the grid. When using the SAS
approach (Scalable Adaptive Simulation,
Menter, Egorov, 2005) we have DES and
URANS combined; in the unsteady cal-
culation the critical size of the vortices in
question flexibly changes [10].

As arule, the numerical approximation
of the basic equations of fluid dynamics
is carried out by the method of finite
volumes. Implicit integration schemes
make it possible to apply the time step
with Courant number Co~3, provided the
response of the system is tracked.

EXAMPLE OF THE APPLICATION OF
THE METHOD FOR A RESIDENTIAL
STRUCTUREUNDERCONSTRUCTION
IN A DEVELOPMENT

We have studied a 23-storeyed resi-
dential building under construction
in the existing and planned develop-
ment that is in Moscow and has a
complex shape (fig. 2, 3). [1]

Development and Verification of the
Calculation Model

The practical model preparation starts
with the creation of a three-dimensional
geometric model of the structure and
the surrounding buildings.

When creating a three-dimensional
(3D) geometric model of a residential
complex (RC) we take into account
the actual geometry of the facades
(balconies, window frames, etc.) as
much as possible; this is important to
properly assess the aerodynamic pres-
sure, its local extremes and its distribu-
tion over the surface of the RC. When
modeling the actual development we
consider the closest area that is 1 km
of radius. The surrounding buildings
are modeled simply according to the
original data, images and information
from the Internet (resources as open-
streetmap.org, yandex.ru, google.
com, wikimapia.org, gdeetotdom.ru
and others). When building a geomet-
ric model of the development we con-
sider the actual location of the struc-
turesin relation to the target structure,
their height and section in the plan as
well as the local topography (level dif-
ference near the target object).

The estimated air domain is formed
as follows: once the 3D geometric
model of the residential complex is
created in ANSYS Mechanical (see. fig.
2) it is “subtracted” from the air space
model (in the shape of a cylinder).

Further on in the ANSYS Mechanical
preprocessor by means of the devel-
oped parameterized macros we create
an unstructured grid of tetrahedral
units (saved as * .cdb) in the obtained
estimation domain and we appoint
the nodal components (to further on
conveniently assign boundary condi-
tions in the ANSYS CFX-PRE prepro-
cessor).

Before basic RC aerodynamic calcu-
lations with account of the surround-
ing buildings are carried out on the
model of a single structure, we per-
form a series of verification computa-
tional research in order to select the
optimal parameters of the computa-
tional grid directly on the surface and
nearby the RC (we check the conver-
gence of the grid).

BOUNDARY AND INITIAL
CONDITIONS

The Air domain is assigned to the cal-
culation area (see fig. 4); it has the fol-
lowing physical parameters: the type
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of environment - incompressible air at
certain temperature (25 ° C) and pres-
sure of 1 atm.

The boundary conditions at the
“entrance” (INLET) correspond to the
1st wind area, B type of terrain (“sub-
urb”) in accordance with CR&R [2, 3].
Pressure and fluctuation profiles were
recalculated to be introduced into the
ANSYS CFX program by means of a
macros that was developed in a similar
dependence on the vertical coordinate
for velocity, turbulence kinetic dissipa-
tion energy; it corresponds to the cal-
culated loads with account of partial
safety factor for loads 1.4 (fig. 4). The
turbulence scale was assumed to be
300 m in accordance with Eurocode
recommendations [5]. At the “exit”
(OUTLET) and on the upper boundary
of the area “soft” boundary Opening
conditions are assigned to the stream;
they have zero additional pressure and
same turbulence parameters as those
at the INLET. On the “ground” and
all the structures we have the condi-
tion of an “adhesion wall” (U=V=W=0
m/s) that excludes the penetration of
any substance through the surface.
As initial conditions throughout the
domain zero velocity parameters
(U=V=W=0 m/s) and zero additional
pressure were assigned.

CALCULATION PARAMETERS

The most dangerous wind directions
were determined on the basis of the
three-dimensional computational
research that was performed in a
steady setting by means of the RANS
SST turbulence model for both the
model of a stand-alone structure and
a structure within a development at
the known span of 24 wind directions
(angles of wind attacks from 0 ° to 345
°in increments of 15°).

The criterion to stop the calculations
is the maximum number of iterations
(500) or when the maximum residual
pressure and all velocity components
reach 10-4.

The minimum and maximum values
of the local pressure were calculated by
means of the obtained average values
of pressure, turbulence kinetic energy
on the basis of a steady calculation.
To determine the peak values and the
oscillatory component of the pressure
on the basis of the previous calculations
we considered the use factor of Omin
= 6 and Omax = 4. We should mention
that in contrast to Gaussian distribu-
tion (Bmin= Bmax= 3 to provide 99.7%
probability) the given distribution is
traditionally called «sloping.» The value
of the correlation coefficient is consid-
ered equal to 1 (in reserve).

THE RESULTS OF AERODYNAMIC
CALCULATIONS

We have received the following results
of multiple computational studies (for
both a “single” building - not taking
into account the surrounding build-
ings, “in the open air” and for a build-
ing with account of the development
on a known scale):

Wind Loads on Bearing Structures:

- the average values of the accumulated
estimated wind loads on the RC bearing

structures (fig. 5) at the given fixed axes
(FX, FY, tf), the vector sum of the load
(FR) and the torque effect in terms of the
center of coordinates (MZ, tssm) for the
24 directions (the angular step of 15°).

- the average (f, N/m), the dynamic
(the range or the semi-range, fdyn,
(N/m) components of the force per
unit length and the dynamic response
factor (kdyn=fdyn/f) for the corre-
sponding component (the collection
surface of the aerodynamic load at
the overlapping level) of every floor
of the RC.

Wind Loads on Fagade Structures:

- the envelopes of maximum and mini-
mum pressure on the RC facades in all
wind directions (fig. 6);

- we have a graph that describes the
envelopes of the calculated maximum
and minimum values of the wind pres-
sure on the facade structures per floor
(fig. 7); isofields of the upper envelope of
the maximum values of wind pressure,
the lower envelope of the minimum
value of the wind pressure and the cor-
responding angles of wind attacks that
allow these envelopes to form;

- we have a graph that describes the
main results of the calculations for the
most frequent southwestern wind direc-
tion (angle 225°) and one of the most
dangerous ones in terms of bearing and
facade structures (@angle 195°) (fig. 8).
The average calculated values of wind
pressure were derived as the result of
steady calculations, the dynamic com-
ponent, the maximum and minimum
pressure were calculated according to
the method that is introduced in [1, 10].

THE ANALYSIS OF THE RESULTS
AND CONCLUSIONS

As a result of the numerical studies
performed we revealed a significant
influence of the surrounding build-
ings on the formation of the wind flow
around the building under consider-
ation, and consequently the wind loads
on it. In case of the full development
we revealed the reduction of maximum
wind loads on both the bearing and
fagade structures by 30-35% as we con-
sidered the interaction of the nearby
structures (“RC shading”).

We have determined the calculated
average and oscillatory components
of wind loads (taking into account all
wind directions) on the bearing RC
structures.

In terms of the implementation of
the maximum resultant aerodynamic
force (FR) the most typical and dan-
gerous angles of wind attack are those
of 60° 165° 300° in terms of a stand-
alone structure; 195° 300° in terms of
a structure in a development. For the
selected specific wind directions we
have calculated the average and the
dynamic components of the aerody-
namic force per unit length and the
dynamic response factor for the cor-
responding component (the collection
surface of the aerodynamic load) per
every floor of the RC.

We have determined the estimat-
ed “envelopes” of the maximum and
minimum wind pressure (taking into
account all wind directions) on the RC
facade structures.
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The obtained results of the calculat-
ed wind loads on the facade structures
and the velocity distribution around
the object under study may serve as
the baseline data for a more detailed
and accurate study of the distribution
of flows near facade structures when
the difference in temperature and the
flowing into the air space between the
wall and curtain wall are considered;
this may fairly lead to the increase or
decrease of the calculated wind loads
on the facades.

The designed parameterized mod-
els and the obtained results of the
numerical modeling of wind aerody-
namics are recommended to be used
to organize and carry out a RC moni-
toring system.

CONCLUSION

The method of numerical modeling of
the wind aerodynamics of tall build-
ings, structures and complexes that
was developed by the members of
the StaDiO CJSC R&D center and the
Research and Educational Center of
Computer Simulation at MSUCE makes
it possible to determine the complex
3D pattern of the flow of construc-
tion projects of the “unconventional”
shape. The current building codes do
not give reliable recommendations
for determining wind loads for such
structures. The obtained estimated
aerodynamic parameters are calcu-
lated with account of the original
architectural shape of the building
(and facades), its interaction with the
surrounding buildings, as well as the
local terrain.
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AIR CONDITIONING
Carrier - 110 Year of

Innovation

(p. 116)

MATERIALS PROVIDED BY AHI
CARRIERFZC

Several hundred units were
supplied, mounted and com-
missioned in Russia since the
start of Carrier Aquasnap air-
cooled chillers manufactur-
ing. Currently they are oper-
ated at many commercial,
public and industrial objects
with success. On a constant
basis Carrier company moni-
tors the industry-related
market trends and custom-
ers’demands. Researches
taken several years and
resulted in Aquasnap
updated series are based on
modernized models of single
block chillers.

Aquasnap 30RB refrigeration
machine series was enlarged with new
models. The capacity range is within
160 - 529 kW provided by twelve stan-
dard sizes. To assure the best effi-
ciency and 1 kW cold cost indicators,
two chiller designs are available in the
new line:

« Aquasnap 30RBM model is compact
all-in-one solution, mostly intended
for operation at full load with mini-
mum investments for equipment.

« Aquasnap Greenspeed® 30RBP model
is developed and optimized for opera-
tion at variable loads assuring high
efficiency indicators at partial loads
(ESEER/IPLV).

Aquasnap chillers of new generation
were developed to satisfy the existing

and potential requirements in terms of
ecological, efficiency and operational
aspects. It became possible due to
application of modern technologies
available at the present day:

« Scroll compressors of new generation,
+ Greenspeed® variable-speed driven
fans (30RBP models),

» Novation® MCHE: microchannel heat
exchanger of new Aluminium alloy,

» Plate heat exchanger of the evapora-
tor with reduced hydraulic losses,

«+ Auto-adaptive microprocessor con-
trol with Greenspeed?® intelligence,

« Touch pilot control with advanced IP
connectivity and color touch screen
user interface,

« Additional energy preservation for
multiple options:

- DX free cooling using one or two
loops,

- Hydraulic free cooling, and

- Full/partial recuperation of the con-
denser heat.

» Reduced content of R-410A ozone
-safe refrigerant.

Combination of various engineering
solutions contributed to reaching the
new level of efficiency. The efficiency
was increased by up to 15% depending
on the standard sizes with maintaining
the dimensions of former version of
30RB chillers.

SIMPLE INTEGRATION INTO
SYSTEM
Both models may be equipped with
factory-mounted hydronic module.
Depending on the principal scheme
and application of the refrigeration
supply system Carrier Company pro-
poses six variants based on the cus-
tomer preferences. The hydronic
modules are supplied with single
or compound pumps of high or low
pressure with operation hour reserve
and monitor functions. The design of
pumps with Greenspeed® integrated
variable drive and intelligence system
is provided for systems with variable
chilling liquid rate. The new hydronic
module is equipped with pressure
sensors allowing rate measurements
and on-time display at ProDialog+ or
Touch Pilot control system monitor.
Operation parameters and modes may
be changed via the interface menu. The
installation of the balance valve at the
outlet is not required now, thanks to
the new control algorithm and direct
interaction with the pump. It decreased
the pressure drop and positively influ-
enced on the pump energy saving.
Greenspeed® Pump Variable Control
System provides three operation modes.
The first mode is maintenance of
the stable rate; the second mode is
maintenance of set pressure drop and
the third mode is maintenance of the
set temperature drop. The mode of
stable pressure drop maintenance
is combined with various systems
equipped with terminals with two-
ways valve installed. This control algo-
rithm assures the optimal distribution
of the flow rates to the consumers
at every loop. The mode to maintain
the stable temperature drop in the
refrigeration supply loop is applicable
for most types of the climate systems.

HIGH RELIABLE AND FLEXIBLE
APPLICATION
Developing technology of the micro-
channel condensers, Carrier Company
proposes exclusive solutions with
protective coating for application
in corrosive media. In addition to
standard plates of MCHE condens-
ers Carrier company proposes Enviro-
Shield® and Super Enviro-Shield®
anticorrosion coating suitable as an
option to extend the scope of appli-
cation of MCHE coils at medium and
highly corrosive media.
Enviro-Shield® coating provides pro-
tection against many corrosive atmo-
spheres. Enviro-Shield® is a nano-scale
conversion coating which uniformly
covers the entire surface of the coil.
The coating will not flake or lose adhe-
sion. The thin coating causes no varia-
tion in heat transfer or airflow. Enviro-
Shield® utilizes corrosion inhibitors,
which actively arrest oxidation caused
by environmental or mechanical dam-
age. Enviro-Shield® coating doubles
the corrosion resistance of MCHE con-
denser plates without any impact on
the heat exchanger performance.
Super Enviro-Shield® optional coat-
ing is designed for objects located in
highly polluted air or in close vicin-
ity to coast area. This coating assures
superior protection against extreme
corrosive atmospheres. The condenser
in such a design is covered with hard
and flexible epoxy coating uniformly
distributed along the surface of coils to
guarantee the overall insulation from
the polluted environment.

ENERGY SAVING

One of the variants to use the heat
generated in the course of the refrig-
eration machine operation is to intro-
duce Carrier single unit chillers using
heat disposal technology. Chiller’s
freezing cycle has a potential for it. As
a rule, whole heat generated by the
refrigeration machine is dissipated in
the atmosphere, herewith its volume
exceeds the refrigeration capacity of
the chiller greatly.

Carrier proposes two variants with
heat recuperation: partial and com-
plete. If an extra water condenser
disposes the heat completely, up to
100% heat generated during refriger-
ant condensation may be recuperated.
Herewith, the water temperature may
be 55-60 °C.

To provide the partial recuperation,
an extra heat exchanger (pre-con-
denser) is introduced in the machine
loop and installed at the compressor
pressure line in front of the condenser.
Such practice contributes to disposal
of about 20% of the total conden-
sation heat and obtains water with
higher temperature: up to 70 °C.

The main criterion to select one
of these variants is the availability of
cooled water consumer, e.g. in this
case free hot water receipt is an
accompanying function of the chiller
operation. Due to heat disposal tech-
nology, we can reduce the energy
consumption significantly in terms of
water heating in the system with inde-
pendent boilers of common types.

Free cooling is a common way to
save some energy, especially, in the
climate conditions with long autumn-
and wintertime. Such technology
assists in reduction of the yearly ener-
gy consumption.

Carrier chillers apply the patented
system of free cooling. The concept of
the natural Freon migration to areas
with low temperatures and pressure
(condenser) is applied here. In such a
mode the compressors are bypassed
by the solenoid valves, i.e. they are not
operating, and hence they are not con-
suming energy. Some condenser fans
and small Freon pump may operate to
move Freon in the loop.

Optionally, the system may be
installed both at one and at two
loops simultaneously. For example,
the object estimated cold load dur-
ing transit period and wintertime is
20-25 % of the rated chiller refrigera-
tion capacity, so one loop free cooling
is enough. It reduces the customer’s
investment for equipment. If the cold
load is within 40-50 %, then the vari-
ant with two loop free cooling will be
more suitable.

Please, note that the chiller may
operate in a combined mode: one loop
operates as free cooling, the other
operates in mechanical cooling mode,
and it assures optimal energy con-
sumption.

For projects requiring all year round
cooling with loads close to 100% sea-
son independently, e.g. server cabinet
manufacturing or cooling, free cooling
option with additional hydraulic heat
exchanger is available during 2015. In
such a case, the capacity will be within
70 - 100% of the rated refrigeration
capacity.

Willis Haviland Carrier (1876-
1950) is an American engineer,
inventor, Ph.D of Engineering.

He was born in New York in a
farmer family. Since his childhood,
his only entertainment was books
and course books. His farther often
involved young boy into repairs of
agricultural equipment, and togeth-
er they constructed refrigeration
units for meat storage, and devel-
oped vent systems for cow houses.
Willis finished the secondary school
with A marks and Cornell University
accepted him at reduced rates. In
1901, Carrier became a Doctor of
Engineering and started to work for
Buffalo Forge experimental engi-
neering company. On July 17, 1902,
in Buffalo, New York, in response
to the problem experienced at the
Sackett-Wilhelms Lithographing &
Publishing Company of Brooklyn,
Willis Carrier submitted drawings
for what became recognized as the
world’s first modern air condition-
ing system allowing air humid-
ity and temperature control. Willis
Carrier received a patent for a
conditioner on January 02, 1906.
The first private conditioner based
on his designs was installed in
Minneapolis, Minnesota, in1914.

On June 26, 1915, Willis Carrier
established Carrier Company.
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Moanucka Ha 2015 rop
«BblcoTHbIe 3aaHns» / Tall buildings

BbICOTHBIE

YBaxaemsble yurarenu!

Y Bac ecTb BO3MOXHOCTb

¢ nboro mecaua opopMUTL
NOANMCKY Ha XYypHan
«BbICOTHbIE 30aHWA»

Tall Buildings.

[na aToro Hy»XHo:

1. Nepe4yncnuTs NO KBMTAHLMK
[EHbLI Ha HaLLl pacYeTHbLIA CHET.
2. 3anonHWTL NOAMNMCHOW KYNOH.
3. OTnpaBuTL KynoH

M KONWIO KBUTaHLMK 06 onnare
Ha Hall agpec:

105005, r. Mocksa,

Hab. Akapemuka Tynoneea,

O. 15, kopn. 15,

000 «CKAWNANH MEONA»,
Penakuva xypHana

«BbICOTHbIE 3aaHua= [Tall Buildings.

Cxema pacnpocTpavedna

HypHan pacnpocTpaHASTCA CPean pYKoBOgNTENER
POCCHACKOTO M CTOAMYHOTO CTROMTEAbHBIX
KOMNAeKCOE, BEAYWWY CNEYWanncToB
WHESCTHULMOIHHBIX, HEHEHQI'IEFCI WX, n Flﬂelﬂ'llbl x

M CTPOUTENBHBIX KOMNAHMA Poccum n Mockebl,

Ha BLEX MEPDONPWATAARX, NOCBEALEHHBIX BONPOCAM
HFQEKTHPQB AHWA, I;Tpl:l HTENLCTEA W }I npa BNEHWA
BRACOTHBIMHA 20AHWAMM (BbICTABKW, KOHGEpEHLMM,
CEMUHADLI, KPYTNble CTONBI W T.0.).

MognucaTech Ha M3MAHNE MOKHO,
EQCNONBI0REARWMCE MOANHWCHEM KYNOHOM
B MypHane nWbo Yepes NogNUCHbIe AreHTCTRA.

MNognucron nupekc: 36834 p kaTanore
arentcTea «POCNEYATb:.

Hunrenn Mockews i KpacHogapa moryT ogopMHTh
nognucky & FK «MHTEP-MOYTA»

cante www.interpochta.ru

unm ne Tenegony 500-00-60.

NOAMMCHOWN KYMOH (sanonssercs or pyn)

Neproa NOANKCHK 1 HoME
(HyHHOE OTMETHTE) D "
380 pyGnei

CTOMMOCTE HOMNABHTA
(e 7.4. HAC)

KonW4yecTeo KOMNNEKTOB
CyMma K onnare

@©.W.0. nony4arens
Opranusayua

WHAEKE, NOYTOBLIA agpec
Ten./thakc

E-mail

HIBEWEHME

% 3010181080000
7709698620

HElHEseHse NAErEna

oTHese 3ganua= Tall buildings. Ha

O

EFK

1 rog
(4 womepa)

1500 py6neis

044585777




