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BOPOTA MAPKO IM0OJI1O

Irterralicnal GmbH & Co. KG

Construction Systems

HEBOCKPEBbI TO1A

NMCTOPUA
Toproso-pa3saneKarensHbli WEHTP VI CO BP EM EH HOCTb

AdWMonn
Poccun, r. Mocokea

Apxzutestypa: BBB Architects, ToposTa
MpoexTHPpOBAHWE, MATOTOBMEHHE M MOHTIH:
. + [pocTpancTREHHAR TEXHOAOMMA YCTRORCTES
E HOMCTRYHUMR kpoaas MEPO-TCK
i‘F [emcTensa KK + BK):
'!Hih e : « Maowaab noBeprHOCTH Mynona - 10000 m’,

ﬁbﬁj:

KynsTypHeiR uenTp MNedgapa Anvesa
AsepBatanam r. bary

ApxuTerTypa: 3axa Xagug
Jakazuwn: Hasxam Anven

MNpoexkTHpOBAHWE, HATOTORNEHHE W MOHTIHM:

« [MpocTpadcTBeHHAR TEXHONOIMA YCTpoRcTES
HOMCTPYHUMA nposan MEPO-TCK (cuctema KK)
= Mnowages NoEepxHOCTH cHapyrti — 33000 m',

. ToproBo-passnexatensHbii ueHTp
Furmri World Theme Park
OA3 HacsinHoR ocTpos YASS Afy Nabk

ApxvTexrTypa: bexo#

NMpoekTvpoBanke, MIFOTOBMEHWE W MONTRM

+ MpOCTPaHCTEEHHAR TEXHOAOMWA YCTRORCTER
HOHCTpyHLWE kpoRnd MEPO-TCH [cuctema KK)

* MAIAAs NOBEPXHOCTH CHARYHE C YUETOM
BopoHkn — 195000 M’
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«BbicoTHble 3paHuay Tall buildings

000 «Axoteppa CKe  « 1290344 1. Mockea,; ya, Envcefcxkon, A 1« Tea/dpake: + 7 (495) &641-03-46, 755-93-38, TRO-78-43, 5BO-4B-95 . www.aluterrosk



AIR CONDITIONING & HEATING SOLUTIONS

Carrier paspaboTtan cBoit COOCTBEHHbIN OTBET Ha CTPEMUTENBHO MEHRAIO-
Lumecs TpeboBaHusA pbiHKA: MOAEenbHbIN PAL YUNNEepPoB C HOBbIM BUHTO-
BbIM KOMMPECCOPOM C 4aCTOTHbIM MNPUBOAOM, NOCTPOEHHbLIX Ha yCcneLu-
Hoi nnaTtgpopme Aquaforce. Hosasa nuHenka c TexHonoruen Greenspeed
npepnaraet o6y YNYyYLLEHHYIO NPOW3BOAUTENBHOCT, @ TaKXe BbICO-
KOE Ka4eCTBO W HafleXXHOCTb NPOAYKUMN.
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000 «TPAKTEJIb Pyccna»
r. MockBa, yn. NeTpoBkKa, 27

Mo6.: +7 915 00 222 45 Ten./@akc: +7 495 989 5135

info@tractel.ru www.TPAKTE/Ib.p¢
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B 3¢ hekTMBHOCTL
B HapexHocTb
B OKOHOMUYHOCTb

B YHuBepcanbHOCTb

www.ahi-carrier.ru

turn to the experts /7~




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




KypHan
«BbICOTHbIE 3AaHUs» y . .
Tall buildings Ha obnoxke: KOHKYpcHbI NpoeKT PieXus Tower, poTo npefnoctaBneHo eVolo Magazine

On the cover: PieXus Tower competitive project, Courtesy of eVolo Magazine
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Yypegutens
000 «CkannaitH megua»
npv yqactum
3AO0 «[opnpoekT»

PenakumoHHasa konnerus:
Cepreii laxmaH
Hapgexpa Bypkosa
lOpwin CodppoHoB

MNeTtp Kptokos C
Tarbana lNedetas Koukypcwi / Competitions 72 Wrpbl pa3yma
CesaTocnas JoLeHKo O ﬂ e p )K a H VI e pbl pasy

Enena 3aiiesa Effervescence of Invention
AnekcaHgp Bopucos
C 0 N t e N t S Maea/ldea 78  (ynepunbTp AnA meranonuca

TnaBHbI pepakTop Hyper Filter for Megacity
TatbaHa HukynuHa

Pepaktop ynpasneHue
EneHa [JoMHeHKO MANAGE
VICMONHUTENBHBIN ANPEKTOp Koporko/Inbrief 8 CobbiTns M daKTbl

Events and Facts
PepnakTop-nepeBogumk L o “
mﬂma RMM[?:—;,Q)KEW Boicragku / Exhibitions 18 [OPO/ACKOIl KBapTan — NpoBEPEHHbIi npuem

PefakTopbI-KOppeKTopbI: .
nAnnapLIJyralepKMHap AN HOBbIN ¢opmaT pa3BuTuA?

EkarepuHa HukynuHa

Cepreii LLenewHes

Marepuansi / Materials 80 icTOpUsA 1 COBpEMEHHOCTb
History and Modern Times
) ) _ Wceneposanme /Research 84 YaapHble BETPOBbIE Harpy3ku U KBAHTOBbIE
WnntocTpaumum City blocks - Tried-and-True Practice Aap p Py

Anekceit Jlio6 3aKOHOMEPHOCTY (OPMUPOBAHISA NOPbIBOB BETPA
TIeKCEH TR or New Approach to Development? P bopmup PaHitA nop p
Hap Homepom pa6oTany: Shock Wind Loads on Tall Buildings and Quantum

MapuanHa MaeBckas MeXAyHapoaHbLIA 0630p . .
Haranbs MaBnosa-Katkosa INTERNATIONAL m Laws of the Wind Formation
OTaen peknambl CTPOUTENbCTBO
Ten./dakc: (495) 545-2497 CONSTRU
OTaen pacnpocTpaHeHus: 0630p/Review 20 MockBa BbICOTHas. 3a Npefienamn AenoBoro Knacrepa

CeeTtnaHa Boromonosa . . . . .
Brnagumup HUKOHOB High-Rise Moscow. Beyond Business District

Ten./bakc: (495) 545-2497 Onir/Experience 90 HaBecHble BeHTUNMPYeMble pacaspl

apxuTeKkTypa . .
Sl ovesicn
Ha6. Akagemuka Tynonesa, Hoy-xay/ Know-how 96  060MOUKM: BCe CNOXKHOe — npocTo!

n. 15, ctp. 15 e .
y Shells: All Difficult — Is Simple!
Ten./dbakc: (495) 545-2495/96/97 Acnetol / Aspects 28 Topog LLlaHb-LLlyii
www.tallbuildings. ru . Koncrpykuun / Metalware 100 [poeKTUPOBaHME ayTPUTEPHDBIX CACTEM
E-mail: info @tallbuildings.ru Shanshui City : S ‘
, Design Considerations for Outrigger Systems
MHeHMe peaakLmmn MoXeT Pekowcrpykuua / Reconstruction 34 PebpenauHr wrab-ksaptupbl Hanwha N
Texvonormu / Technology 106 06pyLueHna 6onbLuenponeTHbIX 3aHuil
Collapse of Large Span Buildings

He coBnagartb .
C MHeHvieM aBTopoB. MNepeneyaTka Hanwha HQ Remodelmg

Ceiicmoctoitkoctb / Seismic stability 114 YCTORYMBOCTb COOPYKEHNIA NPY aBAPUIAHBIX HArpy3Kax
Stability of Structures under Emergency Loads

MarepuasioB AOMyCKaeTCsi TONbKO
cppaspeLuelelﬂ pepaxkumm Crunb /Style 40 BOpOTa MapKo Mono
1 CO CCbINIKOM Ha U3faHue.
3a cofepXaHie peKaMHbIX Marco Polo Gate
nyénvKaumin pegakums .
S T O T Pevosauus / Renovation 46 HoBaA ofiexfia AnA cTapbix HebockpeboB

XypHan 3apervuctpuposaH New Clothes for Old Skyscrapers akcnayaTtaums
B depepansHon cnyx6e no Hag3o . A
3a coén?o,ueHweM 3¥KOHOD,aTeJ'IbCng otodakT/Photo Session 52 bawwns «(BobogbI» MAINTEN

B cthepe MaccoBbIX KOMMYHMKALWA 1
OXpaHe KynbTypHOro Hacnepms. Freedom Tower
CeupetenbctBo NN Ne ®C77-25912

Axryansho / Up-to-Date 118 (TPyKTYPHbIIl aHaN3 1 TeXHMKA NPOEKTMPOBAHUA

oT 6 OKTSI6Ps 2006 T. Mpemu / Award 60 HE60CKp96bI roja ] )
Structural Analysis and Design
XypHan otneyarar 8 000 MO Skyscrapers of the Year )
«lMepuoanka», MapaHepoBcKuin nep., . aMrnuinckas
eHa ceo6ogHas  Tupax: 5000 ak3. . .
H A P Villas Overlooking the Clouds
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MKunsHb B MOpCKOM cTUne

MexgyHapogHoe apxutektypHoe 6iopo CkoTTa
BpayHpurra (Scott Brownrigg) npefctaBuio 3asaBky Ha
NPOV3BOACTBO CTPOUTENbHBIX PaboT MO HOBOW 38-3TaX-
Hol 6awHe Brunel House B MopTcmyTe, 3aKa3unkom KoTo-
pbiX BbiCTynaeT KomnaHua Bouygues UK. 3To npoekt
MOAEepHM3aLMm iBEHaALATUITaXKHOTrO 0GUCHOTO 3faHuA,
pacnonoXeHHOro B paloHe raBaHu The Hard, pagom c
NCTOPUNYECKUMMN BOEHHO-MOPCKUMU AOKaMMN U KPYMHbIM
TOProBbIM 1 FOCTUHUYHBIM KOoMMnekcom Gunwharf Quays.
MHoropyHKLUMOHanbHasA MocTpolika OyAeT BKOYaTb
CTyfeHueckoe obuexnTe Ha 512 Kolko-mecT ¢ 6no-
Kamy Nno BOCEeMb CraseH, obLlen KyxHeln, rocTuHon /
CTONOBOW W ApYyrumu ypgobcTBamu. ITU MoMeLleHus
CrpynnupyloT BOKPYr 3aAHel 4acTu bawHu c 1-ro no

19-1 31ax. ObuTaTenn 329 Xunblx anapTaMeHToOB, pac-
NONOXeHHbIX € 1-ro no 38-11 3Tax, CTaHyT obnagaTenamu
NaHoOpamMHbIX BUAOB Ha MOpPE, a OTKPbITble GasKOHbI
MEeHTXayCcoB M MarasuHbl Ha YPOBHE MepBOro 3Taxa
co3aafyT HeobxoaMMble 06LLeCTBEHHbIE MPOCTPAHCTBA.
DneraHTHas 6aWHA reomeTpuyeckor Gpopmbl OPraHNYHO
BMMCbIBAETCA B CyLIECTBYIOWMIA CUNYST ropopa, obpa-
3yA efivHbIN aHCaMbJb C PacrnoNoXeHHbIMU NobAN30CTn
Spinnaker Tower n Gunwharf Quays 1 go6aBnas B nMHMIO
NMOPTCMYTCKOTO TOPY30HTa AVHAMUKY U MpUBNeKaTesb-
HOCTb. YcTpemsieHHas B He6O OCTpas BepluMHa 34aHuA
CUMBONIM3MPYET BO3POXKAEHMe paioHa The Hard.
[u3aiii 6awHn Brunel House, cneunanbHoO pasBepHy-
TOW nop onpefeneHHbIM YrioM, YToObl MakcMmanbHO
OTKPbITb BUJ Ha MCTOpPUYECKYylo Bepdb, HEHaBA3UMBO
06bIrpbIBaeT y3HaBaeMble CUMBOJIbI MOPCKOMN TemaTtu-
KU, Takne Kak ¢opma mapyca v BepTMKasbHble CUIy3-
Tbl KOpabenbHbIX MauT. OKeaHNYecKne annio3nm Takxe
NPOCNEeXNBalOTCA B LIBETOBOM PeLIEHUN O6NULIOBKU
¢dacafa, cocTaBnalLMe dNeMeHTbl KOTOPOI paccenBa-
10T COJTHEUHbI CBET, NOAO6HO TOMY, KaK OH cepebpuTca
Ha MOBEPXHOCTN MOpA, a OCTpble yrnoBaTtblie GOpPMbI,
HaMoOMWHAIOT AN3aliH COBPEMEHHbIX AXT.
Bnarogaps oTKpbITOMy 06LWeCcTBEHHOMY NPOCTPAHCTBY
Ha YpOBHe ynuLbl, NepBOe BMU3yanbHOEe KacaHue 34aHnaA
C 3emneln NPOUCXOANT Ha BblCOTe 6 M, 3a CUYET Yero oHO
BbIMNAANT «MAbIBYWMM». [TpenmyLiecTBeHHO Mpo3pay-
Hble rpaHuLLbl MeXJy CTPOEHMEM 1 3emsielt CrnocobCTBy-
I0T OLLYLUEHMIO OTKPLITOCTU U NpoHuuaemocT. Popma
6allHV COOTBETCTBYET CTUJIIO YXe CYLeCTBYIOWNX B
ropofe BbICOTHbIX 3aHWN, Takux Kak The Spinnaker n
Gunwharf Quays Towers, ogHako 6e3 npAMoi MnUTaLnn
3TUX MECTHbIX AOCTONPUMEYATENBHOCTEN.

Scott Brownrigg Limited

lNeHTXaycbl Ha BO34YyWHOM

KpynHenwwii 3actponwmk Aby-abu,
komnaHua Aldar Properties, Hauana
NPOAaXy SUTHbIX MEeHTXaycoB B
BbICOTHOM Komnnekce Gate Towers,
KOTOPbI BO3BeAEH B LIEHTPaNbHOM
paiioHe LLlamc A6y-[labu Ha ocTpoBe
Anb Pum. PacnonoxeHHble B camon
BepxHeln yacTu 238-MeTpoBOro coo-
py»KeHusA, CNpoeKTMPOBaHHOrO ame-
puKaHckon ¢upmon Arquitectonica,
[IBYXypOBHeBbl€ NeHTXaycbl Npeaa-
railoT CBoUM obuTaTensaM HEenoBTo-
puMbI BUA Ha lMNepcracknin 3anme m

WHBECTMUWIA ANA nokynatenein AGy-
Nabwu. Wamc Aby-[labn HaxoamTcA B
OT/INYHOM MecCTe, PAAOM C JeNOBbIM
panoHom ocTtpoBa Anb-Mapbsx,
LWKONON «PenToH», a TakXe MHOro-
UMCNIEHHBIMY Mara3vHamy PO3HUY-
HOW TOProBfM, TaKUMW Kak TOPro-
Bbln Komnnekc Boutik Sun and Sky».
BonbWwWHCTBO MeHTXaycoB wumeloT
cobcTBEHHbIE GacceliHbl U 3UMHKe
cafibl C NMaHOPaMHbIMM BUAAMK Ha
Mepcmackuii 3anme. JononHuTenbHble
6acceliHbl, WUrpoBble  MAOWAAKY,

ocTpoB Anb Pum.

Gate Towers — 3T0 66-3TaXHbI KOM-
nneKc 3 Tpex 6alleH, CoefUHEHHbIX
300-MeTpOBbIM BO3AYLUHLIM MOCTOM.
Ha co3pgaHve BHewHero o6nuka
CTPOEHMA APXUTEKTOPOB BAOXHO-
BUN TaKMe WNCTOPUYECKN 3Hauun-
Mble COOPY>KEHWA, Kak aHFNACKUI
CToyHXeHAX B YWITLWIMPE N PUMCKUIA
MaHTeoH. Gate Towers HamomuHa-
10T CO6OI KOMOHHbI, COeANHEHHbIE
CBEPXY MOCTOM, MapAWMM Hag 6aLu-
HAMW 1 SNNNTUYECKUMI NYCTOTaMK.

Bblcnr!!h'/ﬁ MIOHb/MNIONb

Komnnekc 6onblieit yacTblo npep-
Ha3HaueH Ana xunba. Becero K npo-
paxe byget npegnoxeHo 3500 06b-
€KTOB, BKJIloUaa KBapTUpbl C OAHOM
W [OBYMA ChanbHAMU, CTyauw,
MeHTXaycbl M TayHXaycbl, npuyem
6allHA 1 yXe NONHOCTbIO 3aHATa.

lypxunT CuHrx (Gurjit Singh), gupex-
TOp NO pPa3BUTUIO KOMMNaHWUW-
3acTporiwmka Aldar Properties,
3aaBun: «[leHTxaycbl npoekta Gate
Towers npefcTaBnAlT cobon yHW-
KaJlbHbI NPOAYKT NO pa3MeLLeHunio

JeTCKue YyupexaeHus, TeHHWUCHble
KOPTbI, MarasvHbl PO3HUYHON TOProB-
N, PeKpeaLmoHHble U Cra-LeHTpbl,
a TakXke MonesibHble KOMHaTbl pac-
MOJIOXEHbI HA HUKENEeXaLLMX dTaxKax
Komnekca. Yto Kacaetca apxuTtek-
TYPHbIX OCOOGEHHOCTeN 06beKTa, TO
€ro MoCToBas KOHCTPYKLMA, B KOTO-
pow pasmectunca 21 neHTxayc nno-
waabto or 372 KB. M, CTajsla CaMoW
BbICOKOM B MMpe, a ob6uas BbiCcOTa
3aHnA cocTaBnAeT 245 m.
Arquitectonica
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KpeaTuBHbIe opuCbI

DreamWorks

MexpayHapoaHasa apxutekTypHaa komnaHua Kohn Pedersen Fox Associates
(KPF) npepactaBufia HeCKoNbKO MPOEKToB Ansi KomnaHum DreamWorks, B
YNCNO KOTOPbIX BXOAAT WTab-kBapTpa DreamWorks B A3nu, npoeKkT Boc-
TouHoro otgeneHnsa Dreamworks u KpeaTuBHoe OPrCHOE MPOCTPaAHCTBO
ans DreamWorks B LaHxae, npegHa3HaueHHOe AnA COTPYAHUKOB HOBOIO
rMraHTCKoro napka passneyeHunn DreamCenter.

PacnonoxeHHbii Ha 6epery pekn AHU3bI B paiioHe Cioiixysn DreamCenter
CTaHeT TPeTbMM MO BeSIMYMHe B MUpe MapkoMm pasB/leuYeHUn N NCKYCCTB,
obuwen nnowaabio 463 TbiC. KB. M. Ha 3emMenbHOM yyacTKe K 3anafly OT KOM-

nnekca LaHxan-OKkcno nosABATCA 6apbl, pecTopaHbl pasHbiX KaTeropwi, B
TOM ymcie npemuym-knacca, IMAX-3an Ha 500 MecT 1 BCce Heobxoanmoe Ans
npoBeAeHVsA MeXAYHapOoLHbIX KUHObECTVBaNEN, a TakKe NPON3BOACTBEH-
Hble naBunboHbl Oriental DreamWorks, Toprosble nnowann u marasuHbl
MOJHbIX 6peHAOoB.

«DreamCenter, AaBnAOWNACA OCHOBHbIM 37leMeHTOM npoekTta West Bund
Media Port, cTaHeT TpeTbVM MO BENVMYMHE B MUPE FOPOACKUM LIEHTPOM
pasBfieYeHN U NCKYCCTB MOCJIe Hblo-NOPKCKoro bpoasesa u NOHAOHCKOro
BecT-3Hpa», - oTMeTun reHepanbHbiii aupekTop DreamWorks Animation
Ixeddpu KatueHbepr (Jeffrey Katzenberg).

DreamCenter poaunca B pesynbtaTe COTPYAHNYECTBA AEBENOMNEPCKON KOM-
naHum n3 foHkoHra Hong Kong Lan Kwai Fong Group, ctyann DreamWorks
Animation n kutackoro nHsectdoHga Shanghai China Media Capital. West

8 BblchM MIOHb/MNIONb

Bund Media Port ctaHeT ¢pnarman-
CKUM MPOEKTOM MO CTONb rpaHAu-
03HOW 3aCTPoViKe palloHa Habepex-
Ho Bund, opreHTMpOBaHHbLIM Ha
pa3BuTUe TBOPUYECTBA U LUPPOBBIX
CpencTB MaccoBon WHPopmaumu,
TEXHONOTNI, WHAYCTPUW XyJoXKe-
CTBEHHbIX W JPYrMx npeAMeToB
Ky/IbTYPHOrO Ha3HaueHus.

3a cyeT PEeKOHCTPYKUMM OblBLIErO
LleMeHTHOro 3aBofa CTofleTHeln AaB-
HOCTV U APYFUX NCTOPMYECKMX NPO-
MbILLIEHHBIX OGBEKTOB B MOLLALKM
ANA NPOBeAeHNA KOHLIEPTOB XXMBOW
My3bIKV 160 Touku obwennta DreamCenter coefUHUT B cebe NPOMBbILLIEH-
HYI0 1 KYJIbTYPHYIO MCTOPMIO 3TOrO parioHa C COBPEMEHHOW apXUTeKTypon,
npepanaras WNPOKNA pag paseneveHnin ana xutenen LWaxnxaa n Typncros.
MpepcTaBneHHbIi KPF NpoeKT ABNAETCA OCHOBHbIM TBOPYECKNM KOMMOHEH-
TOM FreHepasibHOrO MaHa, KOTOPbIN CTaHeT TakXKe CaMblM KPYMHbIM OTHOCK-
TeNbHO APYrUX YacTel 3aCTPONKN. BOocTouHbI 610K ByaeT cocToATb 13 Napbl
odpuCHbIX GalleH, 3[aHNA TeaTpa M LEeHTpa UCKYCCTB, Ha Kpbille KOTOPOro
pacKMHEeTCA caf CKYNbMTyp Noj OTKPbITbIM HE6OM.

3anaaHbin 610K COCTaBUT elle ABe GalwHu (0AHa M3 HUX, KCTaTu, CTaHeT
camoli Bbicokol B DreamCenter), cMmoTpswme Apyr Ha apyra ¢pacagbl KOTo-
pbIX CKOLWEHbI NOA HebonblKMM YrinomM Hanopobue cTeH KaHboHa. OHM
YBOAAT B3rNAJ 3puTensa no HanpasneHuto K DreamCenter n HabepexHoW
XyaHny. BugHble n3paneka 3gaHua co3paloT Ha ropyr3oHTe ropoja apxu-
TEKTYPHbIVi OPUEHTUP, 3aMeTHbI JaXke B AHEBHOE BpeMsi, He TOBOPs yXKe O
TEMHOM BPEMEHM CYTOK, KOTja OHW NMOACBEYEHbI.

Y ocHoBaHMA ogHON 13 HaleH pacnonaraeTcs BXoA B LaHxalckoe meTpo, a
NMOAMYMHaA 30Ha BKJIIOYaeT pecTopaHbl U MarasmHbl PO3HWYHOW TOProBan,
1 BepyLyMe K HAM NPUNOAHATbIE Hafl YPOBHEM Y/NLbl MELEeXOfHOe JOPOXK-
KU, KOTOpble 3aTeM YXOAAT Ha BOCTOK, CBA3blBasA BECb KOMMEKC BOEANHO.
Oxunpaetca, uyto ctpomtenbctBo DreamCenter 3aBepwutca B 2017 rogy.
MpoekT paet LlaHxalo WaHC BbINTM 3a paMKK 3aKpenuBlIeroca 3a HUm
cTatyca GMHAHCOBOro U NPOU3BOACTBEHHOIO LIEHTPa, HapacTVB BAUAHKE 1
B KYNbTypHO-pa3BreKkaTenbHol cdepe. A K KOHLY cneaytoLero roga B npu-
ropofe OTKpPOeTCA 1 NepBblii KUTANCKNN [ucHennexs.

Kohn Pedersen Fox Associates

GityExpo

14—16 oxtabpa 2014 roga

Mocksa, BBLl, naBunboH 75

MexayHapogHas BbiCTaBKa
obopyaoBaHUsa U TEXHONOTUI
ONA rpafocTpPoMTENLCTBA,
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ddPeKkT BONHDI...

Hemeukana apxuTeKTypHasa CTyaus
Henn Architekten Bbivrpana KoH-
KYpC Ha MpPOEeKT HOBOW BbICOTHOW
NOCTPONKM B AENOBOM palnioHe B
BaHbuxoy (npoBuHUMA YUK3U3AH,
Kutai). MNpepnaraemoe mecto pns
BO3BefleHMs1 GawHu 160-meTpoBom
BbICOTbI HAXOAMTCA Ha I0XHOW OKpa-
MHe AeNIoBOro panoHa, Takum obpa-
30M, 3aHUA HOBOrO apXUTEKTyp-
HOro aHcambna MoOryT BbICTynaTb
B KauyecTBe CUMBOJINYECKNX BOPOT
6U3Hec-KnacTepa. BHewHun obnuk
NOCTPOMKM MNpeacTaBnaeT pecnek-
TabenbHOCTb M 3MeraHTHOCTb
«HOBOTO NOKONEHMUAY.

MopasnTenbHbI CTeKNAHHBIN pacag

Yy OCHOBaHWA, Y MOCTEMEHHO OHU
CXOAAT HA HeT 6nmKe K BepLluuHe.
MATU3TaXKHbI NOAUYM, BKJIHOYalo-
LM MarasvHbl PO3HUYHOWN TOProB-
N, pecTopaHbl U cna, CBsA3blBaeT
6alwHIo € ynuuen. B cpegHen yactm
Hebockpeba npepnonaraetca pas-
MecTUTb OdUCHble BIOKK, a Bepx-
HMe 3TaXu 3ape3epBUpPOBaHbl Noj
otenb. MNelwexogHble JOPOXKKU Npu-
NOAHATbl Haj YPOBHEM TpoOTyapa,
3TO caenaHo AanA ygobctaa coobuye-
HUA PO3HNYHOWN MHPPACTPYKTYpPbI C
cyulecTByloWMMM nobnm3ocTn 3fa-
HUAMK. [1Ba BbICOTHbIX BecTubONs
BHYTPV BbICTYMNAOLWMX TPEYrofbHbIX
3eMeHbIX KapMaHOB, PacnosioXKeH-
HbIX Yepe3 paBHble MPOMEXYTKMN MO
BCel BblcoTe GallHu, npefnonaraet-

MEXAYHAPOAHAYA BbICTABKA
29-31 OKTHBPA 2014
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C BbICTYMAWMMN N TPAaGUUHBIMU TPEYrofibHbIMI 3IeMEHTaMM MPUAAeT  CA UCMOMb30BaTh B KauecTBe BHYTPEHHMX aTPUYMOB Kak MecTa Hepopmarb-
eMy AVHAMWYHOCTb M co3faeT 3p¢deKT BOJHbL. PudneHas NoBepxHOCTb  HbiX BCTpeu. M3 okoH Hebockpeba OTKpbIBaeTCA BUA Ha ropog, peky Oy LizaH
OTparkaeT MOCTOAHHO MeHsiouleecs He6O 1 AUHAMUKY FOPOACKOMN KU3HW U FYCTble 3e/1eHble 30Hbl MeXAY CTPOEHUAMM, KOTOpble CTaHyT MPUATHbIM
BaHbuxo0y. 3T0 AenaeT 6alIHIO OPUTMHaNBbHOM U Y3HaBaeMoW, BblAenaa ee  MeCTOM ANiA NPOrysokK.

Cpean BbICOTHbIX cocepelt. OCTPOYronbHbIX 3n1eMeHTOB Ha ¢acage 6onblue Henn Architekten

«lUnunb Beka»

Cnncok >3NUTHON HeaBUXUMO-
¢t MaHunbl NOMOJIHUTCA HOBOWN
60-3TaXHOW MHOrodyHKUMOHaNb-
HOl OallHell OT WHTEepPbepHOro
nogpasgeneHna Armani n nssect-
HOrO aMepUKaHCKOro apXuTeKTo-
pa OaHuana JlnbeckmHpa (Daniel
Libeskind). MMpoekT, Ha3BaHHbIN
Century Spire («lWnunb Bekav),
3aiMeT MeCTO MO COCefCTBy C
nomom Bepcaue Milano Residences
n Hebockpeb6om Trump Tower B
NPecTU>KHOM GUHAHCOBOM LieHTpe
Makatn - Century City («fopoa
BeKa»). balwHA ABnAeTcA yacTblo
6onee MmacwTtabHon 3acTpoin-
Kn, obwenn nnowapbio 3,4 ra.
[eHepanbHbIM NnaH BCero npo-
eKTa, KOTopblii [onmxeH OygeT
U3MEHWUTb JINHUIO TFOPU3OHTa
B 3TON yYacTu ropopa, paspabo-
TaH KpynHoW GUAMNNUHCKON
komnaHuen Century Properties
(«<HepBMXMMOCTb BeKa»), 3aHMMa-
IoWenca HeBUXNMOCTbIO.

CreknsiHHaA 6GalWHA CTPYKTYpPHO
pa3fenieHa Ha HECKONbKO Hepas-
HbIX YacTeil pasHon ¢opmbl u”
BbICOTbl, a MOJYNpPO3payHbIi
HaBecHol ¢dacap nopuyepkupaeT
PUCYHOK U PUTM ee reomeTpuye-
CKM BbIBEPEHHbIX popMm. BepwmHy
3[aHNA YBEHYalT CTUIN30BaH-
HOW KOPOHOW, pa3feneHHON Ha
TPU aCcMMMeTpUUHbIX obbema
pa3HON BbICOTbl, PaCMONIOXKEH-

HbIX MoA Yrnom Apyr K apyry. 31a
YacTb OTBeJEeHa AnfA MeHTXaycos,
M3 KOTOpbIX b6yaeT OTKpbIBaTbCA
YyAecHbI BUA Ha 3anme MaHunbl.
Y ocHoOBaHuA 3paHWA npepgnona-
raeTcs pa3buTtb 6naroycTpoeHHoe
N o03efleHeHHoe 006l ecTBeHHOEe
NPOCTPAHCTBO.
«fl oueHb pap OblTb 4YacTblo MNpo-
eKTa, MnpeAaHa3HayeHHoro Ana
OBGHOBNIEHNA TOPOACKOrO FOPU3OH-
Ta MaHunbl, KOTOPbI AaeT OCHOBa-
HMe ANA cambiX CMesNibIX U ONTUMM-
CTMYHbIX 3a8BIEHUI OTHOCUTENbHO
6yaywero OuaAnNNuH», — NPOKOM-
MeHTMpoBan [JaHnanb JInbecknHa.
«[-H [aHuanb JInbecknHp BbICTY-
naet 3a Bblpa3UTENbHYO, KOM-
MYHWKaTUBHYI0, peanbHYyl0o MU
OEeMOKPaTUUHYI0  apXUTEKTypy,
pasuTenbHO oOTAMYaloWwyloca oT
CTaHAApPTHbIX «KOopoboK». Ero
3ameyvaTenbHbln an3anH «lWnuna
BeKa» CTaHeT MOLHbIM CMMBO-
JIOM ONTMMU3Ma W Nporpecca Ana
Hawewn cTpaHbl U COBPEMEHHOro
MakaTtu», - oTmeTwun ynpasnsto-
wun gupektop KomnaHum Century
Properties Po66u  AHTOHMO
(Robbie Antonio), KoTopblii Takxe
yyacTByeT B PYKOBOACTBE CTPO-
nTenbcTBOM npoekta «Wnunb
BeKa». 34aHWe nnaHupyetcAa
OTKpbITb B 2018 roay, HO yxe 64%
nnowaaen 6awHyN pacnpogaHsbl.
Studio Daniel Libeskind

ABTOMATU3ALUA 3OAHUN. YMHbBIV ZIOM.
OHEPIO3®®PEKTUBHOCTbL. PABYMHbLIVN TOPO/,

www.hitechbuilding.ru
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KpyXeBa
3axu Xaana

Melco Crown Entertainment, KpynHeiwwnii onepaTop pa3BnedyeHunin, urp
1 Ka3nHo B A3nun ony6nmKoBan 3CKM3bl feTanei ausaiHa nAaTton 6awHn
ctposweroca otena City of Dreams Hotel Tower (6awHA otena «fopopaa
MeuTbl») B KoTam, Makao, NpoeKkT KOoToporo 6bin pa3paboTaH KomnaHnen
Zaha Hadid Architects. HoBoe 3aaHve fOBONbHO HEO6bLIYHOrO Au3aiHa
6yneT coCTosATb M3 ABYX OalleH, COeAMHALNXCA Ha YPOBHE Moguyma
n Kpblwn. O6pa3oBaHHbI PpacagHON CUCTEMON KpaliHe cBoeobpasHbii
«@XYPHbIN» 3K30CKeneT He TOMbKO NpuAaeT BU3yaNbHYK MpuBIeKa-
TENbHOCTb M AMHAMU3M BHEWHeMy OBNMKY CTPOeHUs, HO U no3BonsaeT
ONTUMM3NPOBaTb BHYTPEHHEe MPOCTPAHCTBO 3a CYET COKPALLEeHNA Konu-
YyecTBa HECYLUX KOHCTPYKLUNA.

B 40-3TaxHoW bawHe, obuwen nnowagbio 150 Tbic. KB. M, byaeT pa3me-
WaTbCA OKono 780 CcTaHAAPTHbIX HOMEPOB, FOCTEBbLIX G/IOKOB MOBbILLEH-
HOW KoMpopTHOCTU 1 Bu. OTenb TakXe BK/OYaeT B cebs pa3Hoobpas-
Hble UrOpHble N KOHpEPEHL-3abl, PECTOPaHbI, CNa-LEeHTP U «<HEOGECHbIN»
6acceiiH. B noBONbHO OBLWMPHON 3aAHEN YacTu 34aHUA HAaXOAATCA BCNO-
MoraTesibHble nomelleHnA. Bxof akkypaTHO MHTErPUPOBaH BO BHeLLHNE

TKaHW CTPOEHUS, TEM CaMbIM HET JIMLWHMNX BCTAaBOK U HEHYXHbIX AeKopa-
TUBHbIX 3/1EMEHTOB. [JONOMHNTENIbHbIE COEANHEHNSA-MOCTbI OXBaTbIBAOT
pAA NycToT, BblgensAsacb B 0cobbli 06beM. BHYTpeHHMe npoCTpaHCTBa,
TaKXe KaK 1 ¢pacaabl, NOpa’katoT CBOEN NErKoCTbio U 06beMOM.
Hebonbwoi no pa3mepy U NpAMOYrofibHbIA B MiaHe y4yacTOK MPOAUK-
ToBan dopmy byayuwen noctpoiikn — napannenenunea. OaHako Xagua
He 6bina 6bl coboi, ecnn 6bl He Npupgana 3Tomy o6bemy MofgYepPKHYTO
dyTypucTueckme oueptaHus. VIcxoaHblii napannenenuneg nosyyaert
«OMJaBsIeHHbIe» YIibl, @ ero LeHTPasnbHYI0 YaCTb apXUTEKTOPbI BbIPE3aloT,
nepebpacbiBas yepes NONYUMNBLIMIACA NMPOEM HECKONIbKO KPbITbIX Nepe-
XO[l0B pa3Hoi BblCOTbl. OCTEKNEHHbIE CTEHbI, KaK 3[aHNnA, TakK 1 ranepen,
OnJieTeHbl WNPOKUMU «IeHTaMu» 13 6enoro 6eToHa. Camu apxuTeKkTopbl
CPaBHMBAIOT MOJTYUUBLUYIOCA CTPYKTYPY C SK30CKENETOM — yrpaBifaeMbIM
po6oTomM-cKapaHAPOM, HafleBaeMbIM Ha YesIoBeKa, U MHOrOKPaTHO yCu-
nuBaoWmm ero prsmnueckrne BO3MoXXHocTu. NMogo6Has cTpyKTypa genaet
OYeHb YCNOBHbIMU Takme TPajWLUOHHbIE 3IEMEHTbI MOCTPOMNKM, KaK
CTeHbl, OKHa 1 KPOBNA, MO3BONAA NPU 3TOM ONTUMK3UPOBATb NIAHNPOB-
Ky nomelleHuni.

OcCHOBHasi UrpoBas 30Ha PasMeCTUTCA Ha MepBbIX TPEX 3Taxax 3fJaHus,
KOTOpble WHTErpvpoBaHbl B eAuHbIA AnA Bcex Hebockpebos City of
Dreams ctuno6ar. DTy 30HY NAaHMPYEeTCA OpraHnW3oBaTb BOKPYT LiEH-
TpanbHOro MpocTpaHcTBa otens — 40-meTpoBoro aTpuyma. Urposbie
KOMHaTbl AR BUMN-TOCTEl, B CBOIO O4Yepefb, NOMeLLeHbl Ha BEPXHEM YPOB-

12 Bb“:n]l!bjﬁ MIOHb/WIONb

. :/ l‘ J | .
powered bylight+ bujlding|

'y e 5% 3, _\‘\| b
)

_-" .\'_ ."ﬁi\ |

T

i

MBHOE U TEXHWYECKoe OCBeLleHne

Ha3blBaeMbIMUW CKal-BUANaMM. : _- _ , 5 . = . p{)‘re}'}[u]{a

: -
CTponTenbCTBO OTeNA NPOXOAUT B paMKax rpaHfMO3HOro npoekTta no v e ! . g |
YCTPOWCTBY pa3BriekaTenbHOro Kypopta «fopoa meuTbl». OHO 6bIn0 Hava- i / . {

To ewe B 2013 rofy, a B 2017-m Melco Crown Entertainment nnaHupyet oy W i, Iis N -' i BT‘] MﬂTHSﬂHHﬂ SHHHHH

OTKpPbITb ABEPY ANA CBOMX NEPBbIX MoceTuTenen.

\“ AL
| ..' \ L I.!

L
n.'l ;

He KoMnnekca, pAaoM C CaMbiM NPOCTOPHbIMWN anapTameHTaMn — Tak

Zaha Hadid Architects
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Kunpckuin «Osan»

B Jlumaccone npolna TopXXeCTBeHHaA LepemMoHMA CTapTa CTPOUTENbCTBA
coBpemMeHHoro 6usHec-ueHTpa The Oval. Mpe3naeHT Pecnybnukn Kunp
Hukoc AHactacmagmc (Nicos Anastasiades) n npefctaButeny KomnaHum
Cybarco o6bABMAN O Hauvane peanu3auuy HOBOTO NEPCNEKTUBHOFO MpPo-
ekTa. HeobbluHasA 6alwHA nogHMMeTCA B LieHTpe JInmaccona B CTa MeTpax oT
mops. MNpeanonoxntenbHas BbicOTa 16-3TaXXHOro 3aaHnA coCcTaBuT 75 m. 3
ero OKOH OTKpOeTCA 3axBaTblBaloLWMI NaHopaMHbli BUA Ha CpepansemHoe
mope. CToMMOoCTb NpoeKTa oueHnnn B 6onee uem 25 miH eBpo. PaboTbl no
CTPOUTENbCTBY GU3HEC-LIEHTPA YXKe NAYT NOMHbIM XOAOM U OXXMAAETCS, UTo
K KOHUY 2016 rofa oH HauHeT GYyHKLMOHMPOBATb.

The Oval - camoe BblcoKkoe 3aaHve Ha Kunpe, pacnonoxeHo B 0AHOM 13
rNaBHbIX CTpaTernyecknx mect CpeanseMHOMOPbA, MOCSYXUT OTINYHON
niowankon ans paboTbl U BefeHWa OM3Heca MeXAYHapOLHOro YpPOBHs
Ccpeau NpoLBeTaloLLero AeIoBOro coobuiecTsa.

Ha co3paHuve yHunKanbHol popMmbl 6allHKM, KOTOpas cTana nnojom COBMeCT-
HOW paboTbl BeAylleil KOMNaHWM MO 3acTPOWKe HeABMXMMOCTU Knacca
nokc — Cybarco n apxuTeKTopoB BCEMUPHO M3BECTHOIO apXUTEKTYPHOro
6iopo Atkins. Ee aBTOpoB BAOXHOBWAM Kpyrnas rasbka JIMMaccoNbCKOro
NAAXa W M3ALWHbIE OYepTaHMA HaMoJIHEHHbIX BETPOM MOPCKUX MapycoB.
O6bemHas apka rapMOHUYHO OTpa)<aeT 61M30CTb 3aHUsA K MOpIo, a 3a cYeT
pa3mepa 1 ocoboi koHdurypauum The Oval BbipasnTeNibHO KOHTpacTMpyeT
C OKpYy>KaloLWMM ropoacknm naHawadTom.

CBo6OfHasA NMaHUPOBKa MOMeLLEeHNI Ha BCeX 3Takax npedycmatpusaeT
BO3MOXHOCTb ObICTPOro npeobpa3oBaHUA BHYTPEHHEro MpoCTpaHCTBa 1
CO3aHNA [0 YeTbipex OTAENbHbIX OPNCOB Ha KaXkOM YPOBHe.
14-1 1 15-11 3Taxkn 6bITN CNPOEKTUPOBaHbI ANA NPeACTaBUTENEN pyKo-
BOACTBa apeHAyWrx KomnaHuin. OHM BKOYaloT B cebA NpoCTOpHble
KOMHaTbl C MOTONKaMy ABOMNHON BbICOTbI U iBYX3Ta)KHble paboune npo-
CTPaHCTBa, Ha BTOPOM YPOBHE KOTOPbIX MOXXHO Pa3mMecTUTb YAoOHble
KoHbepeHU-3anbl U KabuHeTbl AnA pykoBoAWTeNnel BbICWEro 3BeHa.
Y 3Tux opuncoB ecTb NPAMON JOCTYN K U3AWHOMY NaHAWadTHOMY cany
Ha Kpbiwe 16-ro 3Taxka u nyywmne B JIumaccone BuAbl Ha OKpy»KatoLni
XKMBOMUCHbBIN Men3ax. PAfZOM ¢ 6U3HEC-LeHTPOM PacnonoeH OTKPbITbIN
CKBEp C LUBETOYHbIMY ra3oHaMu, AEPEBbAMU Y MOLLEHBIMU JOPOXKKaMM,
KOTOpbI co3JaeT NPUATHYIO 1 paccnabnaiowyo atTMochepy Kak ana tex,
KTO paboTaeT B 3faHUW, Tak 1 AnA ero nocetuteneir. OpuUrnHanbHbIN
OM3alH 06beKTa JOMONHAGTCA POCKOLWHON MPUEMHON, PAacNONOXeHHON
Ha nMepBOM 3Ta)ke, naHAWadTHbBIM cafjom, Kape n Habopom npepnara-
embIx 6U3Hec-ycnyr, BKIovawwem B ceba ynpasreHue HeABUXKMMO-
CTbi0, KPYTIOCYTOUHYIO CNY>K6Y 6€30MacHOCTM U KOHTPOJb 38 BXOAAMW
B 34aHMe, a TakXe ABYXYPOBHEBbI MoA3eMHblnl rapax. CTpoeHue,
nonyumslee ceptudukat 3HeprodapPeKTMBHOCTM Knacca «A», COOT-
BETCTBYeT BCEM CTaHAapTam 3KOJIOTMYeCKON paumMoHanbHOCTU, 3AeCb
TaKXe UCMOoMb3ylT reoTepmasbHylo SHEPTUIO ANIA CHUXKEHWA BbIOPOCOB
yrnepopa.

Atkins

56-meTpoBbIN
Evergrande

Oupma OpuTaHCKOro apxuTekTopa Teppu
Qappenna (Terry Farrell) npeactaBnna npoekr
HOBOro Hebockpeba B Kntae BbicoTon 560 M,
pa3paboTaHHOro Mo 3aka3y KWTalcKoWn fgese-
nonepckon KomnaHuuu Evergrande. BawHs
Evergrande 6yaeT pacnonoxeHa B LEHTpe
KoMmmiekca nnowagbio 11 ra nop HasBaHuem
Jinan West Station District. YuacTok Haxogutca
BOMb 3€NeHON OCU panoHa U TpaauUMOH-
HO CuUMTaeTCA MPECTUKHBbIM HampaBieHUEM LN KOMMEPUECKOW 1 XKunomn
3aCTPONKM.

Moka komnaHuAa Farrells npeabaABUNa efUHCTBEHHYIO BU3yanmn3aLuio nNpo-
eKTa KoMMieKca C JOMUHUpPYIOLe B LieHTpe rpaHAMO3HOM MOCTPONKOWM
560-MeTpOBOI BbICOTbI U MATbIO MEHBLIUMMN HGALHAMMN Ha pOHE OKpy»Kato-
Lien 3eN1eHn.

Bornee Hy3KmMe CTpOeHVA 3aMeTHO CyXatoTcs No Mepe Habopa BbICOTbI, NOAYEp-
KMBasA 1 OTpakasa cunysT 560-MeTPOBOI AOMVHAHTbI, KOTOpPaA NpeTeHAyeT Ha
BTOPOE MeCTO CpeAy CaMblX BbICOKMX CTPOeHMiA KinTas. Y 0CHOBaHWA LieHTpanb-
HOro HebocKpeba NaHNPyeTCA PasMecTUTb MOAMYM, Ha KpbiLLe BbiCTynatoLen

14 BblchM MIOHb/MNIONb

4acTW KOTOPOro HaMeueHO YCTPOUTb OTKPbITble
Teppachl. Hapagy ¢ ussAwHoii obTekaemoii pop-
MOV, OHU AOMXKHbI NPUAATb NOCTPONKe 60bLLYI0
NerkocTb, CKpafblBad MacCUBHbIN OObEM HIXK-
Hero 6noka. Komnnekc 6yfeT BknoyaTb Xusble
anapTameHTbl, OpUCHble NMOMeLLEHWA, TOProBble
NoLWaamn 1 OTKPbITble MPOCTPaHCTBa.

«Mbl pagbl TOMY, YTO MPOEKT 3TO NoTpACatoLLen
3HaKoBoW 6alwHu B Li3vHaHe momoxeT pasfsu-
HYTb rPaHWLbl AJ1A SKONOrMYecKn paLyoHarb-
HOroO NPOEKTNPOBaHUA CYNepBbICOTHbIX OalleH.
Hapsagy c pabotoit Hag Hebockpebamu B MeknHe
1 LLlaHxae, Mbl NOAXOAMM K CO3/4aHMI0 3TOro Npo-
€KTa, OCHOBbIBAACh Ha OMbITe, HAKOMIEHHOM NpU cTpouTenbcTBe GawwHy KK100
B LLIsHbYK3He, KOTOpas ABNAETCA NPUMEPOM HOBbIX CTaHAAPTOB [i/1A BbICOTHBIX
3[aH1i CMeLIaHHOTO Ha3HayeHwus, rae oA MOryT OBHOBPEMEHHO XUTb U
pabotatby, — oTMeTUN NapTHep drpmbl Farrells cap Teppu Gappenn.
TemaTnueckMMm LieHTPOM KOMIeKCa CTaHeT yTornneHHasA NnoLaab, COeAnHeH-
HaA neLexoAHbIMU Nepexoaamu ¢ 60MbLIMM KONMYECTBOM MarasnHOB, PecTo-
paHOB, LEHTPOB pasBjieyeHnn 1 Jocyra. ITOT CKYNbMTYPHO-BbINEMIeHHbIN
rneii3a)x< niaBHO obTekaeT 560-MeTpoBYyo OallHIO, Pa3BOAsA NIOACKME MOTOKM
o nepumeTpy.

TFP Farrells

YBAXKAEMBbBIE APXUTEKTOPBI

1 OAN3ANHEPLI!

MPUrNALUAEM BAC K YYACTUIO
B CMOTPE-KOHKYPCE

MogpoBHOCTW 1M YCNOBWA YYaCTMA
B paszgene «KOHKYPCbl»
Ha odhuymansHoM canTe doecTreans

KoopavwHaTop KoHKypca:
donvHa Hatanes

expo@ard-center.ru
Ten./cpakc: +7 (495) 608-20-80 / 608-27-19

3KOYCTONYUBASA
CPEJIA OBUTAHUSA

sSereHBIN
MPOEKT
—{mil

vV MEXOSHAPOOHLIA SPECTVBAMNE
MHHOBAUWMOHHBIX TEXHOMOr A
B APXWWTEKTSEFE M CTRPOWMTEMNBECTBE

PASAENbI )
NPOEKTbI/MOCTPONKW/
CTYOEHYECKME PAEOTbI

HOMWMHALIMA

HUnble U o6WEeCcTEBEHHbIE 30aHWUA
MHTEepbLEpPLI

rpagooc6pa3oBaHve
naHawadpTHOEe 6NaroycTponcTBO

PASOEN
AN3ANH-NPOEKTLI

HOMWMHALIMA
npegmMmeTHbBIN An3anH
CcpenoBon gu3anH

www.greenproekt.com
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NoKoneHno HOBaToOpPOB

B 3ToM rogy MOHKOHICKMIA MONUTEXHUYECKUI YHUBEPCUTET NONYyUnn B cob-
CTBEHHOCTb HOBbI y4ebHbIN Kopnyc Ansa cBoero MIHCTUTyTa An3aiiHa n couym-
anbHbIX MHHOBaLWN, 6onee n3BeCTHbIN Kak *Kokel-kny6 (Jockey Club npo-
EKTHbI MHCTUTYT COLMaNbHbIX UHHOBaLMI). ABTOPOM NPOeKTa, Ha3BaHHOTO
Jockey Club Innovation Tower (JCIT) ctana 3HameHuTaa 3axa Xagug (Zaha
Hadid), paboTaBlas Ha 3TOT pa3 B coaBTopcTBe C lMaTpukom Lymaxepom
(Patrik Schumacher) - coTpygHUKOM CBOEro apxuTekTypHO-AM3aiHEPCKOro
6topo Zaha Hadid Architects, packBapTupoBaHHoro B JloHaoHe.

370 BecbMa HeobblYHas crioncTas HallHA, OYepTaHMAMM HaNoM1HaloLwan pas-
pe3alowin BonHbl KOpabsib. 3aaHre MeeT OpUrMHanbHbIi An3aiiH ¢pacagos
1 VIHTEPbEPOB, YTO MO 3aMbiC/Ty Pa3paboTUKOB AOKHO HE TOJIbKO CMoCo6-
CTBOBAaTb Pa3BUTMIO KPEATVBHOTO MblILUNIEHVS Y CTYAEHTOB-AN3aliHePOB, HO 1
NOMOUYb MHXEHEepaM ONTUMAsbHO PeLnTb 3afady MIaHUPOBKM BHYTPEHHNX
NPOCTPAHCTB — YYeOHbIX ayAMTOPWIA, MACTePCKUX W BbICTaBOYHbIX 3aI0B.
O6was nnowaab 3Toro 78-MeTpoBOro 34aHnA oKono 15 TbiC. KB. M, UTO NO3BO-
NAET pa3mMecTUTb B HEM OAHOBPEeMeHHO Gonee 1800 CTYAEHTOB W COTPYA-
HVKOB MHCTUTYTa. bnarogapsa 15-ypoBHeBOI CTPYKType 1 rmbkKoln cucteme
KOPVAOPOB 1 MOAUYMOB, MHOTVE M3 KOTOPbIX CO3AaHbl B BuAE OTAENbHbIX
NOMYOTKPbITbIX KNACTEPOB, 3aCTEKNIEHHbIX C BHELUHEN CTOPOHbI U MMEeIoLKX
cBOOOAHYIO CCTEMY NEPEXOLO0B 1 NeCTHWL, CTYAEHTbI U MpenojaBaTeny CMo-
ryT BnosiHe KOMGOPTHO NepemeLLaTbCA Kak BHYTPU, TaK 1 MEXAY dTarkaMu.
[eHepanbHbIM MPOEKTUPOBLLVKOM 06bEKTa BbICTYMW FOHKOHTCKUIA OdKC KOM-
naHun Arup. 3asBieHne O NMPOBEAEHUN VHXEHEPHO-TEXHNYECKNX PaboT, pac-
npoctpaHeHHoe Arup, rnacuT: «Qaca ABNAETCA OAHVIM U3 KIIOUEBbIX 3/1eMEHTOB
3TOro 3aaHusA. ExeHeaenbHble COBeLLaHus, KOTopble NPOBOAUNCH B XOfE CTPO-
NTeNbCTBa, 6oMbLUel YacTbio Obiny NOCBALLEHbI NPoBepKe MHGOPMaLIMK O KOH-
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CTPYKLMK, NPeACTaBNeHHOW apX1TEKTOPaMM, U ee CONMOCTaB/IEHWIIO C pe3yrbTaTa-
My BIM (MH$OpMaLoHHOe MogenpoBaHe 06beKTa), OCHOBaHHbIMY Ha peasib-
HOM CpaBHEHWUW CTPYKTYPHbIX SNIEMEHTOB, CTPOUTENbHBIX YCIyr 1 dacagHbIX
KOHCTPYKLMIA HEMOCPEACTBEHHO Ha MeCTe NPOBEAEHNsA CTPOUTENbHBIX PaboT».
MpoeKkTnpoBaHMe N pacyeT CTPOUTENbHbIX KOHCTPyKumin JCIT Bknouvann
TaKkue CNOXHble 3JIeMEHTbl COOPYXEHUA Kak OnosAcbiBalolme GallHio KOH-
COJIbHble MellexofjHble AOPOXKM W OTBECHO HAKIOHHYIO Y4acTb CeBEPHOW
CTOPOHBI, KOTopaa GyKBasbHO NMoABelleHa B Bo3fyXe. [inA peleHns 3Tux
HenpocTbiX 3aAay Arup paspaboTan cynepKoHCTPYKLIO, COAepKaLlyto Tpu
OCHOBHbIX Hecywmx Aaapa 1 6asouHO-CTOEYUHbI KapKac U3 CynepKONOHH
ONs pacnpefeneHns nonepeyHoln 1M HaKIOHHbIX Harpy3ok. B HekoTopbix
YyacTaxX 3aaHVA ANA NOAAEPKAHMA HAKNOHHbBIX YacTeln TakKe UCMONb3yTCA
KOJMOHHbI, MeloLiMe BblpaXKeHHbIN HaKMoH. PacnpegenuTenibHble 6anku n3
COCTaBHbIX 371EMEHTOB ObINN MPUMEHEHBI B HEKOTOPbIX YaCTAX COOPYXKEHUA
Ha ypoOBHe TpeTbero 3Taxa ANA MakCUMaNbHOrO CHVXXEHWA Harpysku Ha
HaKMOHHbIE 31eMeHTbI BYX HVXHUX YPOBHEN KOHCTPYKLUN.
LleHTpanbHol nuHmen, 3apatowen HanpasfieHe ABMXKEHNA B 3TOM TMraHT-
CKOM COOpPYXeHUMN U3 CTeKSa U MeTanna, cTana npamas 3CKanaTtopos, nNpo-
XOAALLan CKBO3b BCE 3AaHNe.
O6unue aTpyMOB 1 OTKPbITbIX NPOCTPAHCTB B COYETAHUN CO CTEKNAHHBIMU
CTEHaMM CO3AaeT BENIUKONENHbIE BO3MOXHOCTU AN1A €CTECTBEHHOro ocBe-
weHus. B neTHee e BpemMaA BHeLLHVe HaBeChl U3 MeTasla He JatoT nanawemy
COJIHUY HarpeBaTb NMOMeLLeHN .
CTpouTENbCTBO KOMMEKCA, OT YepTexell A0 3aKOHYEHHOTO 3aHuUA € conyT-
cTBYylOLWEN MHPPACTPYKTYPON, 3aHANO CEMb JIeT.

Zaha Hadid Architects

Mocksa, BoicTaBoYHbIA Komnaeke “foctuHbli aBop”, 18-20 aekabpa 2014
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ExerogHoe BpyuyeHue Poccninckmnx
apXUTEKTYPHbIX NpemMunuin



|BbiCcTaBKM

rOPOJICKOI KBAPTAN — NPOBEPEHHbII
MPYEM WM HOBbIA OPMAT PASBUTHA?

Tekct: MAPUAHHA CMUPHOBA

TpafnUMOHHO MaW — NIOHb CTAHOBATCA UCKITIOUMTENBHO HACBILLEHHBIMU MECALIAMM B CTONIMYHOWN apXUTEKTYPHON XIN3HN.
[TOMMMO MHOTONETHEN NPAKTUKI NPOBEAEHNWA B 3TOT Nepuop BbiCTaBkM «APX-MoOCKBa», OXBaTbIBalOLLEN NCKMOUYMUTENBHO
WMPOKNMI CMNEKTP aKTyaNbHOW apXMUTEKTYPHO-CTPOUTENIbHOW PeanbHOCTW, Yxe B YeTBepTbi Pa3 npoLwia MockoBcKas
APXUTEKTYPHaA BUEHHANe 1 ellle HeCKOMbKO bomee KamepHbIX MO MacliTaby crneuvani3npoBaHHbIX CMOTPOB, TakMX Kak
Best Office Awards, MOCKOBCKII apXWUTEKTYPHBbIA GOPYM, <APXCTOAHVEY U T. A,
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Sxcnosvup KBAPT,
Poc'.clllmh_ck._i/l'_v'l'o bIT5, -
a 3Tom ¢OHe KypaTopam
«APX-MoOCKBbI» BCe CIIOX-
Hee dopmynMpoBaTb HOBblE
3afjauMm ¥ NpUAyMmbIBaTb
3710604HEBHbIE TEMbI, Aa0bI
yOoepxaTtb NUAepCTBO Cpeau ApYrux WUHTe-
pecHbIX COOBLITUI APXUTEKTYPHOW MKM3HU
cTonuubl. na ontummsaumm o603HauveHus
NPUOPUTETOB B MPafoCTPOUTENIbHON 1 apXu-
TEeKTYpHOW cTpaTermn passutua MOocCKBbI,
nporpammsl pectrBana n bueHHane Bo MHo-
roMm nepeknukanicb. OCHOBHbIM NpesMeToM
obcyaeHVs cTana HoBas rpafocTpouTeb-
Haa nonutrka Mocksbl, 6asvpyrolwanca Ha
NPUHLMNAax KBapTaibHOWM 3aCTPOWKN 1 WNPO-
KOro MCnonb30BaHUA KOHKYPCHOW MPaKTUKW.
PaccmoTpeHrem aTon cTpatermm 3aHMManucb
ZeBenonepbl, apXUTEKTOPbI 1 NPaBUTENLCTBO
MockBbl. B cBOl0 ouepeap, rnaBHas 3KCNO3u-
uMA npepcTasnAna cobon BuUlyanbHoe oTpa-
»eHue o6CyKaaeMblX aKTyaslbHbIX BOMPOCOB.
OcHoBHOW Temol ¢decTuBans CTanu ropoj-
CKme KBapTarnbl. Ee paspaboTka 6bina 0cCHOBHOM
1 Ha 4-1 BrueHHane, a B pamkax BbicTaBKM «APX-
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MockBa» 6bina npepcTaBneHa 3KCMO3MLKMA
«KBAPTAJIbl. Poccuirckuin onbiTy», KOTopas npo-
JeMOoHCTpupoBana 21 BapuaHT 1X COBpPeMeH-
Horo BuAaeHuA ansa ropopos Poccun. Kypatopom
BbICTYNW M3BECTHbIN rONNaHACKUIA U3gatenb u
3KcnepT B 06nacTi HOBeWLLeN apXUTeKTypbl
Bapt longxoopH (Bart Goldhoorn). OcHoBolt
NpoekTHoM paboTbl CTana opraHuW3auma
3¢$PeKTUBHOrO OOBLLECTBEHHOIO MNPOCTPaH-
CTBa B paMKax COBPEMEHHOro Meranonuca.
YuyacTie B BbICTaBKe MPUHANMU Takue Kpyn-
Hble WIPOKM apXUTEKTYPHO-CTPOUTENbHOMO
pbiHKa, Kak Urban Group, TK «Teppa Aypu»,
3A0 «lanc-[esenonmeHT», Rose Group (RGI),
3A0 «Macwwutaby, KoHuepH «<KPOCT».

Ewe B npepBaputenbHOM maHudecte Ko
Bceli bueHHane-2014 bapT lonaxoopH choKy-
CcMpoBan CBOe BHVMMaHWE Ha OTHOCWTENbHO
HOBOM [Nl OTeYeCTBEHHOW MPaKTUKWU Mog-
Xofe K paboTe B ropofAckon cpefe, No cpas-
HEeHMIO C MeTOoAaMM MPOLLSIOro AeCATUNETHA.
OTmeuas OTXof OT NMOCTeneHHO yxofdlen B
NpoLioe TOYEYHOW 3acTPOWiKK, OH 0603Ha-
Yynn MeTof pasBUTVA KBapTasioB Kak Gonee

KOMMJIEKCHBIN 1 NePCneKTUBHbIN. [1o ero MHe-
HWIO, CEroAHA WUMEHHO KBapTan CTaHOBUTCA
Hanbonee ynobHbIM, Hy>KHbIM popmaTom ans
3¢bPeKTNBHON PaboTbl B peannsax COBPEMEH-
Holi Mockabl. Hannumne 6oratoro uctopuye-
CKOro OMbITa MPUMeHeHVA AaHHOro Noaxoda K
Pa3BUTUIO TEPPUTOPUIN B €BPOMNENCKNX FOPO-
[ax CO3[aloT LIMPOKOe none AnA MeXAyHa-
POAHOro B3aMMOAENCTBIA, @ HEKOTOpble Npu-
Mepbl OTEYECTBEHHOW MNPaKTMKN MO3BONAIT
BblpaboTaTb Hambonee OMTVMasNbHbIN Bapu-
AHT NMPOEKTHbIX PeLIEHN NMEHHO B POCCUN-
CKUX YCNOBUAX.

CTouT TakXe OTMEeTUTb, YTO B 3TOM rogy
BbICTaBKa Oblfia B GOMbLUE CTENeHN OpUeH-
TUpOBaHa Ha npodeccrnoHanos. Ecnn B 2000-e
roabl Ha «APX-Mockee» 6b110 MHOrO noceTu-
Tenewn, He CBA3AHHbIX HaNPAMYIO C apXUTeK-
TYPHO-CTPOUTENbHBIM 613HECOM, U1, KaK cnej-
CTBME, IKCMO3MUMA YacTo HOCuna nonyns-
pU3MPOBaHHbLIN XapakTep, TO MogasnsAloLlee
60MbLUMHCTBO MPeACTaBNeHHbIX MaTepuanos
3Toro ropa 6bIIM paccunTaHbl Ha 6onee nog-
rOTOBSIEHHYIO ayAUTOPMIO. JTO HaWo CBOe
OTpakeHMe 1 B CTATUCTUKeE: 75% 13 H6onee yem
20 TbicAy nocetutenen «APX-Mocksbi-2014»
TaK UM MHaye NpodeccroHanbHO CBA3aHbI C
3TON chepoit gestenbHocTW. na obbiBaTena
6bl10 Mano LAHCOB HaWTK pa3HoObOpasHble
«pasBrieKkanoykm», xoTa npodeccroHanbHas
ny6nnka morna nocMoTpeTb BeCbMa OCTPO-
YMHble, KOHLeNTyanbHO APKMWe, TOHKME W
faxe MPOHNYHO-MPOH3UTESIbHbIE peLUeHNs,
KaK B AM3aiiHe OTAEeNbHbIX 3KCMO3ULMN, TaK
N B MOAAYe COMyTCTBYIOLMX SKCTEPbEPHbIX
nporpamm ¢ectmBana. Ocobo oTmeueHHasa
Xtopy, «Tatowwasy LLlyxosckan 6aluHs oT 61opo
A.AcapoBa 11 BOBCe OKa3anacb 4OCTYyrMHa noce-
TUTENAM TOSIbKO B MEPBbIN AeHb, MOCKOSb-
Ky M3-3a apbl CAMLIKOM 6bICTPO pacTasana.
OpHaKo, arnTaUuoHHas 3Kcno3numa «TaloLmmn
ABaHrapf», [eNCTBMTENbHO WCYe3HyBLIanA
ele Bo BpemMA pecTnBansa, ocobeHHO HarnAaa-
HO MPOAEMOHCTPMPOBasa BO3MOXHYIO CKO-

POCTb U HEOTBPATUMOCTb YTPaTbl M3BECTHOrO
APXMTEKTYPHOro naMATHMKa CTONuUbl, AnA
YCUNEeHWst BHYMaHWA K NpobnemamM KoTopon
1 6bina co3gaHa.

Paznenbl BbicTaBkn-2014 BbIrnAaen BrnosiHe
OXMAAEMO: AWMJIOMbI Y MPEMWU BPyYanuch B
KaTeropusax «ApXUTEKTYypa», «IKCTEPbEPHbIE
N VHTepbepHble pelleHus», «CBeT B apxu-
TekType», «[eTtanuy. Mo-npexHemy, Ha «APX-
Mockse» 6bl1 NpeacTaBneHbl yylure obpas-
Libl B Ka»kgow oTpacnun. B HommHaumm «Jlyywwas
3KCno3unumsa» B pasfene «ApXUTEKTypa»
aunnom 1-i cteneHn nonyunny febroTaHTbI:
apxuTekTypHoe 6topo «HoBoe», KoTopble
OTOABVHYNIN Ha BTOPOE MeCTO apT-rpynny
«KameHb». B uncne yuyacTHukoB «HoBOro»
oTmeTunacb AHactacma [puukoBa, npo-
wnorogHaa  nobeputenbHuUa  npemun
«ABaHrapgay». Nobeay B pamkax dectusans en
NPVHeC NPOEKT N MAKET B 3CTETUKE PYCCKOro
KOHCTPYKTUBM3Ma. [unnom TpeTbel cTeneHmn
B HOMMHaLUM «APXUTEKTYpa» AOCTaNICA KOM-
naHun AMG-TpoekT. Jlyywmm cneumanbHbIM
NpoeKToM B 0611acTy An3aiiHa CTana SKCnosu-
umsa «WapnotT MNeppuaH — NMoHep MoaepHn3-
Ma. OT aBaHrapgHoro gusainiHa go ¢otorpa-
bun», KypaTopom KoTopoii BbicTynuna VipmHa
LyTbKo, a opraHuzatopom — ARCHISTUDIO.
Mob6eauntenem B HomrHauuy «CBET B apXuUTek-
Type» B 3TOM rofy CTafa KomnaHus LieHTpcBerT.

B uenom, n3 212 KomnaHWi, MPUHABLLMX
yyactre B «APX-MockBe-2014», 6onee Tpex
yeTBepTell  COCTaBWAM  OTeYeCTBEHHble
dupmbl (166), a MHOCTPaHHOE MpPUCYTCTBUE
0603Haumnn 46 KomnaHuin u3 19 cTpaH.
HecmoTpsa Ha cTonb wWKMpoKylo reorpaduto,
3TO HMKaK He MOBAMANO Ha Nporpammy
dectuBana. bonbWKHCTBO  MeponpuaATUi
C yyactTmem 3apybexHbix CrneunanncTos
Hocuno obpa3oBaTenbHbI XapaKkTep, cpeam
KOTOpbIX crnegyeT ocobo OTMETUTb NEeKLIo
Knayguo CwunbeectpuHa (Claudio Silvestrin),
BenukobputaHus, Ha BeuHyto TeMy — «KpacoTa
cnaceT mMup», a Takxe 6onee y3skonpodec-
CMOHaNbHO-HaMnpaBneHHoe  BbICTYMNNeHne
Oepepuko [enbpocco (Federico Delrosso)
Ha Temy «CBeT B apxuTeKType» U MacTep-
knacc »KaHa Mona fanema (Jean-Paul Ganem),
OpaHuma, no naHawadTHON apXuUTEKType.
Bcero 6bino opraHusoBaHo 6Gonee 80 pas-
NNYHBIX BCTPEY, CeMMHAPOB, 06CyXAeHNA 1
KPYI/bIX CTOSIOB, B KOTOPbIX MPUHANN aKTWB-
Hoe yuacTue creynanuctel u3 lepmaHuy,
Hopserum, QuHnaHanm n gpyrux cTpaH.

Bce 6onbluee 3HauyeHue U AiA CTONUYHOM
APXUTEKTYPbI, 1 AN 06LLEepOCCUINCKON Npak-
TUKN B Uenom npuobpetaeT naHAWadTHLIN
JM3aliH 1 BOMPOCbI FOPOACKOro 6naroycTpoi-
cTBa. OThenbHbIM pasfenom gecTrBana ctana
nporpamma GARDEN QECT, rge 6binn npeg-

CTaBnieHbl paboTbl nobepuTenen KoHKypca
«[1BOp apxuTEKTOpay, TaK»Ke NPOLLEN KPYrblii
CTON Ha Temy «[1Bopbi».

3afauy nonynapusauum pPOCCUNCKON apXu-
TEKTYpbl CPeau LUMPOKOW OO6LLEeCTBEHHOCTY,
KaK 1 €EMOHCTPALIMI0 BO3MOXKHOCTEN 1 JOCTU-
JKEHWI OTeyeCTBEHHbIX aPXUTEKTOPOB Moce-
TUTENN MOMW yBMAETb B 3Kcnosuuum APX
Katanor. Ky4yacTuio B 3TOM NpoeKTe npurnawia-
NINCb N M3TPbI, Hanbonee APKO NPOSABMBLUVE
ceba 3a nocnefHve 2 roga, U Mosiogple apxu-
TeKTopbl. [10 UTOram 3TOro TBOPYECKOro CMO-
Tpa 6bin BblOpaH «ApXUTEKTOP roga». 3TOro
NOYETHOrO 3BaHNA YAOCTOEH N3BECTHbIN 304-
unn AnekcaHgp CKOKaH M ero apxutekTyp-

Hoe 61opo «OcToxeHKay. [MapTHepom npemumn
BbICTyNWa Komnanua «fanc-flesenonmeHT».
Ewe ogHoMm 3HaunMTenbHOWM BEXOW B MPO-
WweAawem cMoTpe Obifl BbICTABOYHbIN MPOEKT
«KOHKypCbI», KypaTopoM KOTOPOro BbICTY-
nuna EneHa loHcanec, a gn3anHepom 3aten-
NMBON MHTEPaKTUBHOWN 3Kcnosnumm — WnbAa
Mykocei. Ha TpeTbem staxe LIIX skcnoHmpo-
Ba/IUCb pe3ynbTaThbl 19 Hanbonee MHTEPECHbIX
KOHKypcoB 2012-2013 ropos, NpoBeAeHHbIX
[ocypapCTBEHHBIMU OpraHamy, Kommepue-
CKMMU YaCTHbIMW CTPYKTYpamu 11 HeKoMmep-
YyecknuMmn nHCTUTYLMAMn B Mockse 1 Poccun.
Bo3MoOXXHO, napannenbHoe npoBeaeHne
BrueHHane n «APX-MockBbl» cnocobCTBOBa-
NO TOMY, YTO MPOPECCHOHaNbHBIN YPOBEHb
paboT 6bl HACTONMBKO BMEYATIAIOWMM, UYTO
KIopy Bblgenuno cpasy fAeBATb «Jlyuwmx
npoekToB breHHane». NMoMumo yxxe ynoms-
HYTbIX FMaBHOW KYpaTOPCKOM 3KCMO3ULUN 1
«KOHKypCOB», MPU3HaHVe NoNyynia BbiCTaBKa
MeXAYHapOAHOro OHMIaNH-CMOTPa apXuTeK-
TYypHOro pucyHka «Apxulpaduika», opopm-
NeHNeM KOTOPOW 3aHuWMasnca nobeauTens

KOHKypca Py6eH ApakenaH npu nopnepke
QoHpa Cepres YobaHa 1 Myses apxuTeKTyp-
Horo pucyHka, CMA. B uucne nobepawvtenei
TaK)Ke OKasanucb npoekTbl: «CBo6oda B pam-
Kax. CaMapcKumin onbIT», MOArOTOBAEHHbIN KOA-
nekTMBOM «MeCTHble MNaHNPOBLUMKUY U yueb-
Hon macTepckon Ceprea ManaxoBa v EBreHmmn
PenuHolit; Nordic Block, ocHoBaHHbIN Ha maTe-
puanax »kypHana «[poekt bantus», npega-
CTaBMBLUMIA CKaHAMHABCKYI0 MoOfeNib ropoj-
CKOro pas3BuTUA KBapTanoB. Pa3spaboTkon
Aun3aliHa 3TON YacTn 3KCNOo3nLMK 3aHManachb
KOMaHAa MoJofblX apXUTEKTOpoB U3 CaHKT-
Metepbypra Rhizome group. Miopn otme-
TUNO N NCCNefOBaTeNbCKUIN NPOeKT Tamapbl

Mypagosown «YcaueBka. OanH feHb 13 XNU3HW
KOHCTPYKTVMBUCTCKOrO KBapTasa», a Takxe
npoekt «MAPLL newwexonos» noaroToBneH-
HbI apxuTeKTypHON WwKonon «MAPLL» n opu-
E€HTVPOBaHHbIN Ha BOCNPUATUE FOPOACKON
cpepbl LieHTpa CTONMLbI C NO3ULMA NeLexoaa.

Mo 3aBepleHnn 4-n MOCKOBCKOWN apXuTek-
TYpHOW G1eHHane 1 19-i BbICTaBKU apXuTeK-
Typbl 1 gusanHa «APX-Mocksa-2014» MOXHO
noABecTy crepytolye UTOr: HoBaA rpPajo-
CTpouTenbHasA MNONUTUKA CTONULbI AKTUBHO
HabupaeT 060poThbl, 6a3nPyACb Ha LUMPOKOM
NPVIMEHEHNIN MHOCTPAHHOTO onbiTa. Mpn 3Tom
OCHOBHbII Y0P feNlaeTcA Ha ero aganTaLmio n
nepepaboTKy NperMyLLEeCTBEHHO OTeYeCTBEH-
HbIMM TBOPYECKMMU CUNaMK, CPEAN KOTOPbIX
B OTHOCWTENIbHO PaBHbIX NPOMNOPLMAX NPUCYT-
CTBYIOT KaK MpU3HaHHbIe M3TPbl OTPacav, Tak U
mMorofble cneynanvcTbl. B uenom, npodpeccu-
OHaJIbHbIN YPOBEHb 1 HAaCbILLEHHOCTb Pa3HOo-
6pasHbIMN TBOPUYECKUMM COObITUAMU PecTrBa-
N5 6bINN BbICOKM, UTO MO3BOSIAET HAZEATbCA HA
NO3UTVMBHOE Pa3BUTME CTONIMYHOWN apXUTEKTY-
pbl B 0603priMmom Gyayluem. |
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1990-e rogbl MOCKOBCKas 3acTpoliKa
aKTMBHO ynnoTHAnacb. [poncxoanno
[OBONIbHO arpeccnBHOe BCTpamBa-
HMe HOBbIX BbICOTHbIX »KWJbIX 6alleH
B NPOCTPaHCTBO KBapTanos 1960-
1970-x 1 1980-x rogoB. YpoBeHb cpefHel 3TaKHOCTN
MHOTUX CNanbHbIX PaOHOB 3aMeTHO BbIpOC. Ha 3Tom
¢boHe BMONHe 3aKOHOMEPHO, UTO MosABRALMECA B
pa3nnyHbIX YacTAX MOCKBbI BbICOTHbIE 3JaHNA N Aaxe
HeboCKpebbl ToXe npeAHa3HaYyanucb AN KUmbA.
(CnepyeT MOMHMTb, YTO OCHOBHOW [ENOBOW LEHTP

A NPOEKTNPOBaNcA N NocTeneHHo ctpounca B Cntu.)
K Hauany 2000-x B MockBe yxe 6blno AOCTPOEHO
HEKOTOpOe KOSIMYECTBO BbICOTHbIX 3[aHWUIN, KOTopble
OKasanu CyliecTBeHHOe BAVAHME Ha BeCb CUNYST CTO-
nuubl. He Bcerga oHu 6binv yaauHbIMK, ofgHaKko 60sb-

Il EN0BOT0 KNACTEP

DOMOMXKAA PA3rOBOP O HOBbIX E OCKBBI, OTMETMM, 4TO 33 NoCesHve 20 N1ET TOPOA Tak A0 KOHLA 11 He 0dop-
M1 CBOE OTHOLLEHNE K MPUHLMMAM NOCTAHOBKI BbICOTHbIX 3aHWIA. 3a 3TV rofibl BNACTV HECKOMBKO Pa3 NpoboBanm
Pa3nYHble MOAXOAb! K X Pa3MELLEHIIO, HO TaK 1 He HaLLMM OMTMAaNbHOrO PeLleHNsA. PaccMaTpriBanmch KOHLENLM §tm) B

OTAENBHOTO KNacTepa, Kak B [ledaHce, KOTOpble C Pa3HOi CTEMEHbIO YCrexa HalLv CBOE OTPaxXeHWe B CTPOWTENbCTBE " l : LIUHCTBO [OMOB, OCOBEHHO BHE MPERenos LeHTpa

Crtv (0 yem Mbl Ncanu B Npefplayulem Homepe B3). OnbITHBIM MyTem Hauyana peanv3oBbiBaTbCA MPUMHUMMMANBHO APY- i - BREL 4 OV noc’TaTquo Macma6H§MM " 3anowsaj

ran 1aes — CTPOWTENBCTBO OTAENbHbIX TOYEUHbIX HeOOCKPeOoB. HO 0bLLe rpagoCcTPOVTENBHON CTPATErMN BEIPabOTa- -84 1] ,Om;/wcﬂ

HO TaK 1 He 6bi10. Ha CeroaHALWHMI JeHb KOMMO3ULIMOHHbBIE MPUHLMMbI, CTUNEBOE €UHCTBO VAV NMPOUVE NapamMeTpbl ] s EOMNbLIVIO DO B CTOOMTENLCTES KMNbiX BbICO-
O-MpeXHeMy CMOPHbI 1 0OCYXAaeMbl B TPOGECCHOHANbHOM Cpee. 3aKa3umKi TakKe MO-PasHOMY BblPaxatoT CBOV Npu- ; =1 oK mrz ne‘;mna Mrpapna KoMnars «JoH-Crpoii

OTPaXaeTCA Ha XapakTepe HOBbIX BO3BOAMMbIX 34aHNN. MoAYEpKHYTas NCEBAONCTOPMYECKAs HAMPABMeH-

HOCTb NepPBOI BOJHbI NX HebockpebosB chopmmpoBa-
na onpefesnieHHyo NIOKanbHYI0 apXMTEKTYPHYIO Moay
W, B CBOIO oyepefb, MOBAMANA Ha TWM 3anpocoB U
OXUIOAHWUIA 3aKa3unKoB. [ipyrvie KpynHble 3aCTponLm-
Kn 1 pesenonepbl — «Mupakc pyn», «Kanutan pyn»
B 6onbluei cTeneHW OPUEHTUPOBANNCb Ha YHWBEpP-
CaNbHYI0 VHTEPHALMOHANbHYO 3CTETUKY PasfInyHbIX
BEpCUiA NO3AHEro MoAepHWU3Ma 1 npegnarany 6onee
aCKeTWYHble MO JeKOPaTUBHOMY YOPaHCTBY apXWTEK-
TypHble peuweHua. CamocToATenbHO paspabatbiBan
CTUINCTMKY HOBbIX NOCTPOeK AA MOCKBbI cepefjnHbl
1990-2000-x KOHLUepH «KpocT», akTUBHO MpuvBfeKas
M3BECTHbIX 3apy6eXHbiX CreymanucToB B MOMbITKe
chopmmpoBaTb ONTMMANbHBIA CUHTE3 U3 NpegnoyTe-
HWUIA OTEeYECTBEHHbIX 3aKa3UMKOB U JOCTVXEHWI 3anaa-
HbIX TEXHONOTUA.

Bbi6ripas MecTononoxeHve AnA BbICOTOK B KOHLE
1940-X, apXMTEKTOPbl AOMXKHbI ObINY PYKOBOACTBO-
BaTbCA npeei oboralleHrs OnopHbIX TOUEK rOPOACKO-
ro nangwadra u nocTpoeHns 6onee pazHoobpasHoOro
cunysta MockBbl B HOBOM MacliTabe. AHanorMyHblIv
nnaH W3HadvanbHO nosBuncsa B 1990-e, korga 6bino
3alyMaHO BbICOTHbIMU [AOMWHaHTaMMK noAajepKaTb
nepeceyeHnna BbIHOCHbIX Maructpanei C KpynHbIMK
TpaHCMopTHbIMK y3namu. lpepgnonaranocb co3faTb
6onblUYyI0 y3HAaBAaeMOCTb NSl YAANeHHbIX OT LeHTpa
pPafioHOB CTONULbI U NPUAATb MM HOBbIE BU3yasibHble
AKLEHTbI, COM3MEpPVMbIE C XapaKTEPOM U rabaputamm
BO3BOAVMOWN MacCoBOW 3acTporkn. OgHako B 3Moxy
«OANYANIOrO KanuTaamsma» Kakoe-nmbo maclutabHoe
rpafoCcTpouTesIbHOE MaHMPOBaHVE Hen36eXHO BCTy-
nano B MPOTUBOpPEYME C JIOKaNbHbIMU MHTEpecamm
YaCTHbIX VHBECTOPOB U COOCTBEHHWKOB Y4acTKOB
3emnn. B pesynbraTe, KOMMNEKCcHasa mgea co3paHuA
BM3yasibHbIX aKLEHTOB HOBOro MacliTaba 6biia pea-
N30BaHa NMb GPaArMEHTAPHO 1 TaK 1 He JoCTUrna
LIeIOCTHOrO 3aBEPLUEHHOTO XapakTepa, KOTopbii Obl
yMTaNCA Ha NaHe ropofa y3HaBaemow CTPYKTYPOM.
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KK «Anble Mapyca» VicknioueHnem 13 obLIero npasuna CTany KoMmniek-

cbl «fasnpoma» Ha ynuue HametknHa u CbepbaHKa Ha
Mpodcoto3Hoin — Hambonee 3HaUUTENbHbIE K3 [ENOBbIX
N MHOrOQYHKUMOHaNbHbIX OGBLEKTOB, MOABUBLUMXCS
B pe3ynbTaTe CIMAHUA FOCYAAPCTBEHHONO U Kopmno-
paTMBHOrO TUMa 3aKa3oB, Peann3oBaHHbIX B NepBoe
[ecATUNeTe HoBOro Beka. I ecnn B GalwHe nepBoro
npocMaTpuBanncb YepTbl BO3MOXXHOIO MpoToTUMNA B
NOCTMOZEPHUCTCKON CTUNNCTUKe (Hebockpeb Williams
Tower Oununna [»KOHCOHa B XbIOCTOHE), TO OCHOB-
HOW npri3MaTUYecKnini obbem Komnnekca CbepbaHka
CcKopee npefcTaBnssl cO6OW OTEUYECTBEHHbIV Bapu-
aHT MeMHCTprMa OQUCHOrO BbICOTHOTO CTPOUTENb-
ctBa 1980-1990-x, BCTpeyalowminca NoBCeEMeCTHO OT
Anonun go Esponbl n CLLA.

Bo3BedeHHbIN Ha MecTe FOPOACKON CBanKu KOM-
nneKkc 3faHui n coopyxeHui PAO «fasnpom» npep-
CTaBnAeT COOON KPYMHbIA Y FAPMOHUYHDBIA apXuTeK-
TYPHbIN aHCambnb C rnaBHoOW oducHON GalHen un
MHOXECTBEHHbIMW COMOAUYNHEHHbIMU OobbeMamu. Mo
NPOCTPAHCTBEHHOW CTPYKTYpEe OH OTYacTV Harnomu-
HaeT CpefHEeBeKOBbI/i 3aMOK C [JOHMXOHOM, CTEeHamu
M MHOTOUMCNIEHHbIMK cly6amu. [poeKkTpoBaHve 1
CTPOUTENbCTBO OCYLUECTBAANOCH MacTepckom N2 12
OAO «MocnpoekT» nog pykosoactsom B. . XaBuHa.
OTa e MacTepcKas B nocsefyoLme rofbl NpoAoXKuy-
na paboTy No MoAepHU3auuMy 3acTPOWKMK toro-3ana-
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KK «BopobbeBbl [opbi»

Ja Mocksbl. BnocnegctBum no ux npoekTtam Obinu
BO3Be[eHbl XWible BbICOTHble 3daHuA «KasaxcTaH»
Ha HoBouepeMyLUKMHCKOW 1 26-3TaXKHbI »KUTON JOM
«JleoHapgo» Ha Mpodcoto3Hom ynmuax.

PaboTbl MO NpPOEKTUPOBaHMIO TONIOBHOTO odurca
CbepbaHka Ha [Mpodcoto3Hoi ynuLe Takke BeNUCb B
mactepcknx OAO «MocnpoekT». OTcloaa 1 Noxoxasn CTu-
NINCTVKA — Te »Ke KOHTPACTbl MOHYMEHTasbHbIX CBET/IbIX
CTEeH 1 CMOWHOro OJHOLBETHOrO ocTekneHusa. Ecnn B
Komnnekce «[a3npoma» 3To Gesblil U CUHMIA LBeTa, TO
y C6epbaHka — Genblii 1 3eneHblil. B oboux cnyvasx
3TO LBETa JIOroTMMNOB KOMMaHWI, YTO AOCTaTOYHO pPedKo
BCTPeYaeTCs Npu BO3BEAEHUM 3AaHNI TaKoro MaciTaba.

B 2000-e roabl B MOCKOBCKOM BbICOTHOM CTpPOM-
TeNbCTBE, KakK 1 BO BCEW apXMTEKTYpe, MOXHO Obino
HabnoJaTb COCylWecTBOBaHME [BYX COBEpPLUEHHO
pa3HOHanpaBfeHHbIX BEKTOPOB pa3BuTuaA. MepsbiMm,
OPMEHTUPOBAHHbIM Ha OTpMLAHME MOHOTOHHOCTMU
N M3NNLWHEro ackeTu3ma XyLOXeCTBEHHOW Nanutpbl
Nno3AHe-COBETCKOro MaHeNbHOro AOMOCTPOEHHUs,
6bII0 KenaHve 1 apXUTEeKTOPOB, ¥ 3aKa3uMKoB Mony-
UYNTb YTO-TO 3aTENNIMBOE, yKpalleHHoe. B pamKkax mac-
WTAaboB BbICOTHbIX 3[4aHWUI 3TO BbLINMNOCL B 06UNne
wnuned N BGaleHOK Ha BMOSIHE MOHYMEHTaNbHbIX
obbemax. B 3TOM Haxoamnm M OTCbINKU K ApeBHe-
PYCCKOW apXUTEKType, U K NMOCTMOAEPHM3MY C ero
VNPOHMNYHBIM MCMONb30BaHUEM NOObIX CTUNEBBLIX NPU-
emoB npownoro. Kak HW CTpaHHO, WHTenneKTyanb-
Hbll 1 MHOTOMMIAHOBbIN NOCTMOAEPH B MOCKOBCKOW
apXnUTeKType nepeLlen B UCKNIOUNTENbHO cepbe3Hoe
1N OCHOBAaTe/IbHOE HeYyTo, CONOCTaBUMOE C MOHYMEH-
TanbHOCTbIO CTANIMHCKOMN KNAacCUKN. AMNMP COBETCKO-
ro nepuoga NocTeneHHo cTan Havbonee KenaHHbIM
npoo6pa3om ANA HOBbIX, MPENUMYLLECTBEHHO »KUJIbIX
BbICOTHbIX 3AaHWA. KBMHT3CCEHUMEN 3TOro Hampas-
neHua B 2003 ropy cTano CTPOUTENBCTBO CamMoro
BbICOKOTO M ambuLMo3HOro xunoro 3aaHua 2000-x
rofoB B Kjaccmyeckonm 3scteTuke. «Tpuymd-nanac»
(apx. A. 0. TpodmmoB) co3HaTeNbHO NPUHMMAN Ha
ceba cemaHTMYeCKre OTCbINKK, CBA3aHHble C UCTOpU-
YeCKMMM CTaIMHCKMMM BbICOTKaMK, MO Cell feHb nurpa-
IOWNMIN 3HAUNTENIbHYIO POSib B XYAOXKECTBEHHOM W
ob6pa3HoOM BoCnpuATMMN cunyaTa MoCKBbI. 264-MeTpo-
BbI/i APYCHbI HebOoCKpeb BO MHOroM onpashan csoe
Ha3BaHue. VI3BeCTHbI MOCKBOBE U apXUTEKTYPHbIN
KpnTnk JeHnc PomogumH HeogHOKpaTHO oOTmevan
3TOT OGDBEKT Kak cambllii FPaHANO3HbIA peann3oBaH-
HbI He6OCKpPeb B MOCKOBCKON apxmTekType 2000-X.
(«Agpeca Mocksbl», 2008, N°1/37). CTponTenbCcTBO
«Tpnymd-nanaca» komnaHuvein «[JoH-Crpoi» B onpe-
AeNeHHOM CMbIC/le MOCTaBWUIO JIOTUYECKYI0 TOUKY B
3aBepLUeHNM HeKoero obLiero TpeHaa, — CTpemsieHmns
noslyuynTb HOBbIA 06NMMK CTabunbHOro, KpacouyHoro
M MOACO3HATENbHO MPMWBbLIYHOIO NpPeACTaBieHNA O
pockoLun.

27-3TaXHbl! OPUCHBIN KOMMAEKC BbICOTON B 111 M Ha
yrny MaBeneukon nnowaau (n. NMaseneukoro Bok3ana,
4. 2, cTp. 2) 6bIn cnpoeKTpoBaH MacTepckoi Cepres
TkaueHKO B Te e rofbl ANA TypeLKkon KOMMaHuu
«3HKA», ogHaKo noaTtanHaa peanu3auunsa 3TOro Npoek-

Ta (1996-2003) nprBena K 3Ha4YMTENbHbIM U3MEHEHNAM
nepBOHAaYanbHOro 3ambICia, MMLLNB OCHOBHYIO 6aLlHi0
noyTK MONMOBUHBbI 3Ta)kel. [lekopaTnBHOe 3aBeplue-
HMe CO wWnunem 6bINo peLleHo ybpaTb Mo JIMYHOMY
yKa3zaHuto mapa 0. Jly>kkoBa. ITOT 3abaBHblIi anokpud
HanpaMYIo NePEKNNKAeTCA C APYrMm 3HAMEHUTbIM CIly-
yaem, korga WM. CranvH nnyHbIM yKasaHuem notpeb6o-
Bajl NosBNeHWAa wWnuna Ha 3gaHun MW[a. Victopusa
HEO[HOKPATHO 1 XMBO obCyxpaanacb B WHTepHeTe,
ocobeHHO nocse ny6aMKauMm OCTPOYMHOWN CTaTbiu
Hukonaa MannHuHa 06 ocobeHHOCTAX HOBOWM MOCKOB-
CKOWN HeoKnaccmyeckon apxutektypbl B 2004 rogy.
(Manurnur H. AMMNWAP LIGHT. MNouemy «HeocTannHcKasa»
apxuTeKTypa He O3HayaeT BO3BpaLleHve cTannHusma //
LLIta6-kBapTupa. 2004. N2 6.)

He meHee 3HauMMbIM 06BbEKTOM, NPeACTaBAAOWMM
NPOTVBOMNOMNOXHblE TEHAEHLUMW B COBPEMEHHOW CTO-
NINYHOW apXWUTEKType, CTano noasneHve «[loma Ha
Mocdunbmockoi» Ceprea CkypaTtoBa. Mbl HeofHoO-
KpaTHO nucann o6 3TOM UHTepecHOM ob6bekTe (B3,
2013, N° 1 u gp.), NO3TOMY NINLLIb 3aMeTUM, UTO Cylle-
CTBEHHOE BNUAHVE Ha BbIGOP CTUANCTUKN MOCKOBCKIX
HeboCKpebOB OKa3biBany JIMYHble NPUCTPACTUA Bna-
fenbLeB AeBeNOnepcKnX U CTPOUTENbHBIX KOMMAHWUIA.
Korga apxutektopy Cepreto CKypaToBy ypanocb ybe-
AnTb pykoBogacTBo «[JoH-CTpos» B 6onblueli nepcnek-
TUBHOCTU HEOMOLEPHUCTCKOW apXUTEKTYpbl, B TOM
yncne N C SKOHOMUYECKOW TOUKW 3PeHWs, NMOCKOMbKY
3CTeTMYECKME NPUCTPACTUA MOTEHLMANbHBIX 3aKa3uun-
KOB MEHATCA CO BpemeHeM, B MockBe nosasuscA
HebOoCKpeb, NpeACTaBAALMIA y>Ke COBEPLIEHHO VHYHO
CTUNNCTUYECKYIO HaMpaBfIeHHOCTb, HeXenu npea-
WwecTByloWwme obbeKkTbl 3Toro Aesenonepa. CerofHa
«[lom Ha MocdunbmoBcKoi» (213 M, 54 aTaxa) — geca-
Tbil MO BbICOTHLIM XapPaKTEPUCTUKAM B CMIMCKE CaMblX
BbICOKMX 34aHuN ctonuubl. OfHaKO pacnonoxeHue
Ha XONMe N CNIOXKHaA KOHOUrypauma COOTHOLUEHMA
OTAENbHbIX YacTel 34aHNA CO3AaeT eMy AOMNOMHUTENb-
Hble BO3MOXHOCTW OblTb OAHVM W3 Hanbonee APKKX
1N COBPEMEHHbIX MOCTpoeKk ropoga. OnpepeneHHas
XYAOXeCTBEHHasA NonemnKka ¢ 3CTeTUYECKMUN YCTPeM-
NEHVAMM MNpeablayLero AecATUNETUA — KOMMIEKCOM
«BopobbeBbl Fropbl» Ha TOW e ynuue, NpuaaeT cno-
XKMBLUEMYCA PalioHy AOMNONHUTENBHYIO NCTOPUYECKYIO
ryouHY 1 XyooXKeCTBeHHOe pa3Hoobpasue.

YcnewHoe npoponxeHume pasBUTAA Heomozep-
HUCTCKOW NIMHWW B >KWIOM BbICOTHOM CTPOUTENb-
cTBe cepefmHbl 2000-x oTpasmnocb B 3gaHun «[lom B
CoKkonbHMKax» OT KomnaHuu «[oH-CTpoi». YgauHoe
rpafoCTPOUTENIBHOE peLleHre C BO3pacTaHneM O6b-
emMa B CTOPOHY PycakoBckoi ynuupbl, no3sonuno chop-
MMPOBaTb HOBYIO BbICOTHYIO AOMMHaAHTY B paMKax
MHOTO XY[OXKeCTBEHHOro A3blka. MoCcKonbKy LenocT-
HOCTb MCTOPMYECKOrO KOHTEKCTa 3aCTPOMKU C MOXap-
HOWI KaslaHuyeli NPOLUSIOro BeKa yxe Oblla HapyLlieHa B
1970-1980-€e roabl, TO HOBOE pelleHne BOCCTaHOBUIO
CUCTEMY BU3yalbHbIX NMPUOPUTETOB B CIOXMBLUENCA
cuTyaumun. [lom nnaBHO nogHUmaeTca Ha 147 meTpa n
npugaet COKONbHNYECKON NNOLWAaAN MHOE KOMMO3ULN-
OHHoe 3ByyaHue. CBepKaloLLaa AMHaMUYHasA BbICOTKa C

obunrem cTanu 1 ctekna BbinosHeHa B dopme pa3so-
paumBaloLenca cnupanyi U MoXeT NpeTeHAoBaTb Ha
BapVaHT oTeyecTBeHHOW Bepcum cTuns high-tech.
NHTepec rnaebl «KpocTa» r-Ha [obawmnHa K 6onee
pPaLMOHaNNCTUYECKON 3CTETUKE COBPEMEHHON eBpO-
Nenckom apxMTEKTYpbl Ha MPOTAKEHWW MHOrMX net
npvBen K TOMY, YTO M MOCKOBCKasa nybnuka Hauu-
HaeT MOCTeMneHHO LeHUTb He TONbKO MNCeBAO-UCTO-
pUYecKunidi CTUAb, HO U ApYrne apXUTeKTypHble NoA-
xofbl. MeToanyHOEe MpurnaweHvie K COTPYAHUYECTBY
CaMbIX MPOrpeccrBHbIX EBPOMNENCKMX apXMTEKTOPOB
nosgonunm «KpocTy» MOCTENEHHO CO3AaTb LOMMKHYIO
ayauTopuio ANA YCMewHoW peanvsaumn npoeKkToB B
6onee yHMBepCaNbHOM WHTEPHaLMOHaNbHOM AyXe.
MecTHasa cneunduka npm 3TOM BCe ke NpUCyTCTBYeT
1 npepacTaBnseT coboi 3anoMuHalWMnca cumonos
XY[AOMECTBEHHOro pa3Hoobpasua, KomdpopTa n Tex-
HONOrMYeCKNX HOBaLUIN B HOBOWM 3acTponke MOCKBbI.
CeropHA KOHLEPH MMeeT BO3MOXHOCTU ANA CO3Aa-
HUA Ha TEPPUTOPUU FOPOAA U CTONIMYHOIO PermoHa

KK «3penbBenc»

3paHna PAO «lasnpom»
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KK «KoHTUHeHTanb»

«Jlom Ha MocdprnbmoBCKOn»

CaMbIX Pa3HOOOpPa3HbIX M XYAOKECTBEHHO CaMOObIT-
HbIX MOCTPOEK, OT MEeLIEXOAHbIX OOLEeCTBEHHBIX 30H
[0 MHOTOQYHKLMOHANbHBIX BbICOTHbIX KOMMIEKCOB 1
Jaxe xpamoB. bnarogapa nx ycunuam Bu3yanbHoe
pa3Hoobpasve BbICOTHOW 3aCTPOWKM ceBepo-3anaja
CTONULbI CYLLEeCTBEHHO YBENNYMOCD.

3a nocnegHue rogbl B MockBe nosaBuioCb JOCTa-
TOYHOE KONMMYECTBO HOBbLIX 34aHUIA. W Tonbko Nonosu-
Ha U3 HUX — Ha TeppuTtopun Cutu. MNogasnatowee xe
GOJIBLUMHCTBO BbICOTOK — XWJIble KOMIEKCbl. TonbKo
oflHa 13 balleH, MOCTPOEHHBIX BHE MPeenoB [eN0BO-
ro Knactepa, umeet apyryio GyHKLUOHANbHYIO Harpys-
Ky — 3TO 34-3TaxkHasA roctvHuua «Swissotel KpacHble
Xonmbl» Ha KocmopamumaHckoi HabepexHon (g. 52,
CTp. 6). JTaKOHNYHBIN CepbIfi LUAVHAP ABAETCA YacTbio
MHOrodyHKLMOHaNbHOro KomMrnekca «KpacHble Xonmbi»
¢ oducHbIMU 3daHKAMU 1 [Jomom My3biKu. [TocKonbKy
NPOEeKTMPOBaHKe 3aCTPONKN 3TOM OKOHEYHOCTH OCTPO-
Ba mexpgy Mockoii-pekoii 1 O6BOAHbIM KaHanom
BeNocb elle C Havana 1990-x ropos, To ee oducHas
YacTb OTpakaeT 3CTETUKY U NAEONOrui0 POCCMINCKON
APXMUTEKTYPbI 3TOrO Neprioga, ¢ 60/bLLNM KOIMYECTBOM
6alleHOK, APOOHOCTbIO 06LWEro KOMMO3ULVOHHOIO
peLleHns N HECKOIBKO U3NILLIHMM MHOTOLBETbEM daca-

o k==
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foB. CnpoeKTNPOBaHHbIe 3HAaUYMTENbHO MO3AHEee, XOTb
1 B TOW »Ke MNPOEKTHOWM mMacTepckon B. KpacnnbHukoBa,
3AaHnA 167-MeTPOBOW rOCTUHMLBI 1 [loMa My3biKK OTpa-
KaloT y>Ke COBEPLUEHHO MHble Xy[0XKeCTBEHHbIE OPUEH-
TUPbI, OCTaBaACb MPU 3TOM KOMMO3ULIMOHHON YacTbio
chOPMUPOBAHHOTO paHee epuHOro 3ambicria. Oba
CTPOEHVA BMOSIHe HeMTpanbHbl MO LBeTy U dakType,
BbINONHEHHble B CTUINCTMKE HEOMOAEPHA, Jaxe C dne-
MeHTaMU Xali-Teka, 4EMOHCTPUpPYIOLLME CMeHY BeKTopa
MeNHCTPUMa CTOSIMYHOW apXmTeKTypbl B 2000-e rogbl.
B pa3Hoe Bpemsa NpoeKT 1 ero nosTtanHasa peanunsauma
6b11111 OTMeYeHbl TPOdECCMOHANBHON KPUTUKOI 1 NOsTy-
Yanm Harpagbl Ha CMOTPax OTeYeCTBEHHOW apXUTEKTY-
pbl, @ TaK>Ke NPU3HaHNE CO CTOPOHbI FOPOACKMX BNacTeNn.
CerofiHA UMeHHO 6allHA OTenA N OTHOCUTENbHO Npu3e-
MUCTbIN 06bem [loma My3blK/ ABNAIOTCA Havbonee y3Ha-
BaeMbIMU cMmBOnamu panoHa. OpreHtauma Ha Cagosoe
KONbLO M OAHOBPEMEHHO XOpOLUMe nepcrneKkTVBHbIe
BUbl NP MPOFyfKax no peke nnm HabepexHblM, TOMOr-
NN HOBOMY 3[aHWNI0 BNNCATbCA B CYLLECTBYIOLNIA CIIOX-
HbI KOHTEKCT.

KK «3penbBelic» Ha [aBblakoBckon ynuue B Qunax
(p. 3) ceropHs 3aHUMaeT 17-e MecTo MO BbICOTe Cpean
MOCKOBCKIX Hebockpebos. C camoro cBoero nossre-
Hue 43-3TaXHoe 3[aHVe Bbi3blBaI0 MHOXECTBO CNOPOB
N HapeKaHWi, Kak CBOVM XY[OXXECTBEHHbIM OO/IMKOM,
Tak U MeCTOM MOCTaHOBKM 06beKTa. MoCcKonbKy fom
paauvKanbHO BO3BbILAETCA Haj MapKOBbIM MacCBOM M
OKpy»aloLLeln OTHOCUTENIbHO HEBbICOKOWN 3aCTPONKOW,
TO ero BM3yasibHOe AOMUHPOBaHNE BOCMPUHMaeTCA
Kak cnvwkom arpeccusHoe. Xota B 2003 rogy PAACH
OTMeTUNIa JOM KakK WHTEpEecCHbl BKnag B $popmupo-
BaHVe HOBOrO CWiy3Ta CTONWLbI, HO abpuc HOBOrO
HebocKpeba C HenenbiMU 1 MAIOX0 MPOPUCOBAHHBIMU
6alleHKaMK YacTo CTaHOBWUIACb MULLIEHBIO AJSIA KPUTU-
K. OCO6EHHO NPOUMPBILIHO OH CMOTPUTCS NPY NOAb-
e3fe 13 LeHTpa no KyTy3oBCKOMy NpocnekTy, Korga
NPOUCXOAUT OYEHb HeyAauyHOe HaNoXKeHMe CuysTa
3[aHNA Ha KOHTYp TpuymdanbHOW apKu, paspyLiato-
Liee BM3yanbHyo LIeNIOCTHOCTb NepCrneKTuBbI.

KK «Anbie Mapyca» Ha ABralmoHHom ynuue (a. 77-79)
CTan Hambosee 3aMeTHbIM U BEJINYECTBEHHDBIM XKIJbIM
KOMM/IEKCOM B YCJIOBHO-UCTOPUYECKON CTUAINCTUKE Ha
ceBepo-3anage cronuupl. B onpepeneHHom cmbicne
OH MO Cel AeHb OTPaXkaeT MeUTy MUINIMOHOB O »KNU3HW
B KOMQOPTHOM COBpPEMEHHOM [oMe, obnapatoliem
BCEMM NPUBJIEKaTENIbHbIMU 3aTeAMM BblUYPHON 1 pa3-
HOOOPA3HOI APXMTEKTYPbl MPOLIIOr0. ITOT aKTUBHO
pa3BMBaOWNACA N AOCTPAMBAOWMNACA KOMMIEKC OT
KomnaHumn «[JoH-CTpoi», CTan CUHOHUMOM POCKOLUHO-
ro »unbs B Mockee B KoHue 1990-x — Hauane 2000-x.
WcknounTenbHyo NpuBeKaTeNbHOCTb 3TOMY MMraHTy
(rnaBHas 6awwHaA — 179 M, 48 3Taxel) NPUAAN0 YHNKab-
HOe MecTomnosIoXKeHre Ha 6epery MOCKBbI-peKu, OiHO-
BPEMEHHO COYETalLWEro KpacoTy W >KMBOMUCHOCTb
npvpogHoro naHAwadra ¢ OTHOCUTENIbHO YAOGHON
TPaHCMOPTHOW AOCTYNHOCTbIO GnM3nexalux pano-
HoB. [prBneKaTenbHbIM B HOBOM KOMIJIEKCE JOMKHbI
6bIIN BLIMAAETb U MHOTOUMCIIEHHbIE UCTOPUYECKMe
peMuHMCLEHLMN B AeKope 1 obOpMIeHNM, Toraa Kak

MHOPACTPYKTYpa M UHXEHEPHO-TEXHNYECKOe Hamnos-
HeHVe NPOCTPAHCTB AEMOHCTPUPOBANIO CaMble nepe-
[OBble BO3MOXHOCTW COBPEMEHHON WHXXEeHEepPHON
MbICIM. MHOroBapraHTHOCTb MIAHNPOBKKW, KBAapTHpPbI
Ha no6ol BKYC U Hanuune 6naroyCcTpoeHHon Teppu-
TOpWM C MAapKOBKaMKM Ha pa3HOYpPOBHeBOM penbede —
YHUKaNnbHasa KoMbrHauma. Ha MOMeHT Hayana npoek-
TUPOBAHUSA TaKas KOHLEenumMsa 6bl1a NCKYUTENbHOMN
[NA MOCKOBCKOTO PbIHKa, 4TO 11 06yCnoBWIO ee noche-
aylowmin ycnex. JanbHenwee passuTie M MOAEPHU-
3aUmA MHorux ¢GparmMeHTOB OKpY»KatoLlel 3acTPOWiKK,
NOAABIEHNE HOBbIX BbICOTHBIX »XWJbIX KOMMIEKCOB Ha
HeborbLwom yaaneHun ot «Anbix Mapycos», He cmorna
MN3MEHWTb NaBEHCTBO KOMMO3MLMOHHOW N XyJoXe-
CTBEHHOW ponn Komnnekca B GopM1MpoBaHnM cunysTa
ropoAa, kak B maclutabax paioHa, Tak 1 Npu yaaneH-
HOM OXxBaTe NaHopaMbl BCero cesepo-3anaga Mocksbl.

Kpnsnc 2008 roga HeECKONbKO M3MeHun CoCTaB
BefyLUMX UIPOKOB Ha CTPOUTESIbHOM pbiHKe. MHorve
ambuLMO3Hble MPOEKTbl OblIM  3aMOPOXKEHbI UK
naxke oTmeHeHbl. OfHaKo NocTeneHHO OTpacs/ib Haya-
na OXuBaTb U CTPOUTENbCTBO B CTONMLE BO30OHOBU-
nocb. HekoTopble NpoeKTbl Gbifv NepecMOTPeHbl, a
X napameTpbl ONTUMMU3NPOBaHbl. 3TO KOCHYSOCb 1
6aweH B CUTK (O YeM Mbl yke YNOMUHaNU B npefpl-
Jylulem o630pe 1 B ApyrvX OTAENbHbIX NybnmKauuax),
N pa3fiMuHbiX OO6BEKTOB B APYruX pailoHax MocCKBbI.
MonynapHasa B KoHue 1990-x KOHUenuma o co3gaHun
HOBOrO OMOPHOrO KOfbLia BepTUKanen B mectax nepe-
ceyeHnA TPeTbero 1 YeTBEePTOro TPAHCMOPTHbIX Kosew,
C BbIHOCHBIMI MarncTpanamm, a Takxe CTPOUTENbCTBO
6ONbLIOrO KONMMUYECTBa BLICOTOK ANs MoanaepaHusa
pa3Hoobpa3ua BM3yanbHoro naHawadta nepudepuii-
HbIX ParioOHOB, NoABeprnacb CyLeCTBEHHOW KpPUTUKe.
Bo-nepBblX, C 3KOHOMMYECKON TOYKM 3peHns, a yx
3aTeM M C NO3MUUIA LienecoobpasHOCTM pacnpocTpa-
HEHMA Takoro noAaxofa Ha BCe «CnaJjibHble» ParoHbI
ropopa. B utore, HekoTopble BbICOTHbIE MPOEKTbI ObiNv
peanv3oBaHbl, Apyrue MoaudrLnpoBaHbl. B 6onbLnH-
CTBe C/lyyaeB, NosABJIEHNEe HOBOrO BbICOTHOMO 3AaHuA
B KOHKPETHOM MecTe OblIo BbIMOJHEHO KaK He3aBu-
CUMBIA TOYEUHDbI OOBEKT, He BCTPOEHHBIN B KaKylo-
nn6o o6y rpagocTponTenbHylo cxemy. Mpu 3Tom
HECKOJIbKO MPOEKTOB ObIIN CO3AaHbl Kak LeNOCTHbI
APXUTEKTYPHO-TPafOCTPOUTENbHBIN aHCAMOTb.

Xota MK «KOHTMHeHTanb» B KOHLUe npocnekTa
Mapwana MykoBa Ha 2 3Taxa W uenbix 5 meTpos
060rHan BbICOTHble MapameTpbl «MlapycoB» HO ero
NOCTaHOBKAa PAAOM C MOCTOM 3HAYMTENbHO YMEHb-
WwaeT o6uyl MacwTabHOCTb B BOCMPUATAM 3[aHUS.
B cnucke cambix BbICOKMX AOMOB CTOMMLbl 3TOT OOb-
ekT (184 m, 50 sTaxkell) pacnonaraeTca Ha 14-m mecTe.
MepBas ouepeb KOMMeKca Obina 3anyLeHa B IKCry-
ataumio B 2009 roay, a 3aBeplueHne paboT NpuwIocL
Ha 2011-iA. B rpaoCTpOUTENIBHOM OTHOLIEHN OOBEKT
3aBepLUaeT JIMHMIO 3acTPOMKM npocnekta Mapwana
KykoBa 1 oxBaTbiBaeT Lienblil KBapTa. [losTomy mMHO-
rocTyrneH4aTocTb $pacafjoB U NocTeneHHoe pa3BepTbl-
BaHWe 3[aHnA OT NPOCneKTa B cTopoHy CepebpsiHoro
60pa KaXkeTcs BrosiHe 3aKOHOMePHbIM. Pa3Has BbicoTa

yacTein CNIOXHOro obbema NMoMoraeT ynTu oT nopa-
B/AIOLWEro rMraHTM3mMa TpaAuuMoOHHOro Hebockpeba.
A BOT B NMacTM4eCcKom pucyHke $acafioB oLlyliaeTca
U3MNLLHAA CXEMaTUYHOCTb U CyXO FeOMeTPU13M, Hef0-
CTaTOYHO MOAXBATbIBAIOLLUIA NPENMYLLECTBA C/IOXKHOrO
NPOCTPaHCTBEHHOrO pelleHnA LUenoro. B pesynbrate
OCTaeTcA olyLleHre He3aBepLUEHHOCTUN Xy[0XeCTBEH-
Horo 3ambicnia. OfHaKo Pa3nnyHbIA MacluTab 1 xapak-
Tep yacTell KOMMeKca Co3faeT XOpOllylo BapuaTuBe-
HOCTb B MMIaHUPOBKe KBapTWP, GOMBLUNHCTBO M3 KOTO-
pbix 06nafaeT HeMIOXMMU BMAAMM Ha NpuneraioLyme
Tepputopun. Heobxogmmoi CoCTaBRAIOLIENA XKUSbIX
KOMIMJIEKCOB NOCNeAHEro AecATUNeTUA ABNAeTCA pas-
BMTaA UHPpacTpykTypa. MosTomy 3aKkOHOMeEpPHO, 4To
B COCTaB «KOHTMHeHTanA» BXOAAT AeNOBOW 1N AEeTCKO-
IOHOLLECKNI [OCYTOBbIN LIEHTPbI, My3blKanbHas LWKONa,
a TaKkXKe pecTopaH, cyrnepmapKeT U MHOrOypoBHeBas
napKkoBKa. B cTunmctnyeckom OTHOLWEHUW 3TOT 06b-
eKT MepeknMKaeTca C APYrM repapxuyeckun opra-
HV30BaHHbIM HebOCKpPebom, NepeocMbIC/IMBaOWMM B
HOBbIX PeanuAxX KOMMO3ULOHHbIE NPUEMbl BbICOTHOW
MOCKOBCKOW apxuTekTypbl 1950-x rogoB. 310 pacnono-
MKEHHBI ropasfo 6nvke K MCTOPUYECKUM BEPTUKANAM
LieHTpa ropoga MHOrodyHKUMOHaNbHbI KOMIMJIEKC Ha
npocnekTte CaxapoBa, A. 30 (136 M), BbINONMHEHHbIN
no npoekTy mactepckon A. BopoHuosa (2003-2010).
OpHaKo MONHOLEHHOMY BOCMPUATUIO AAHHOTO O6b-
€KTa HeCKOJIbKO MeLUaeT CTeCHEHHOCTb CoXMBLIe-
roca okpyxeHusa. Cpegn Xunbix 6alweH nepudepunin-
HbIX PAiOHOB apXuUTeKType «KOHTVHeHTans» BecbMa
co3ByueH obnuk KK «Benn Xayc» Ha nepeceuyeHun
JleHnHcKkoro npocnekta n ynuubl O6pyuyeBa. 3TOT
4-CEeKUMOHHbIN CNOMXHbI 0O0beM B CBOEI HauBbiCLIEN
YacTV NOJHUMAETCA Ha 48 STaXel, a ero ropyu3oHTab-
Has «6a3a» BKJIlOYaeT HeobxoanMyio UHOPACTPYKTYpPY:
buTHecc-kny6 c bacceHom o6Lelt nnowagbio 4000 KB.
METPOB, CynepMapKeT, AeTCKMIA UTPOBOI KNy6, pecto-
paH, oTaeneHue 6aHkKa, cny6y 6biTa 1 3-ypOBHEBBIN
NoA3eMHbIN MAPKUHT C aBTOMOWMKON. [loM n3HayanbHO
NPOEKTUPOBANCA KaK OAHO 13 3BEHbEB Mpefrnonarae-
Moro «HoBOro BbICOTHOro KosnbLa» MOCKBbI 1 Ha 3aHW-

XK Welton Park

bL Ha MaBeneukon
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3paHue CoepbaHKa

«[lom B COKONbHMKax»

MaeMOM y4yacTKe BMOfIHe onpaBfan BO3/IOXKEeHHbIe Ha
Hero rpafocTpouTesibHble GYHKLMUN — B HYXXHOM MecTe
nosABNNCA HEOOXOANMbBIN CTPYKTYPHBIN aKLEHT.
HeHamHoro o6orHan «KoHTMHeHTanb» MO BblCcOTe
OPYron »unomn komnnekc — «BopobbeBbl [opbl» 13
Tpex BbICOTHbIX GalleH 1 elle YeTblpexX MeHbLLEN STax-
HOCTW, CMPOEKTMPOBaHHbIX Takxe B Hadane 2000-x
rofoB 1 NOCTPOeHHbIN B 2005 rogy. PacnonokeHHbiin
[OCTaTOYHO AaneKko oT ueHTpa (yn. MocounbmoBcKas,
4. 70), OH, TeM He MeHee, MeeT MHOro BbIUFPbILL-
HbIX TOYeK 0630pa Kak Mpu [ABMXKEHUU U3 LIEHTPA,
Tak 1 c 6onee yaaneHHbIX MeCT, U ABNAETCA OLHUM 13
OMOPHbIX aKLIEHTOB BM3yanbHOro naHiwadra cesepo-
3anagHon yacTn Mocksbl. CTnesoe pelueHve dacafos
TOYHO OTpaXkaeT BPeMs BO3BEAeHMWsA HalleH — Ha py6e-
*e 2000-x y MOCKOBCKMX 3aKa3uMKOB Obinn B novete
MOHYMEHTaNbHOCTb M AOCTaTOYHAA MaTepuasnibHOCTb
baKTypbl (HMKaKUX BbIHOCHBIX OCTPbIX YFN0B, HEO60-
CHOBAHHbIX NPO3PayYHbIX MOBEPXHOCTEN W Npoyen
sdemepHoi epyHabll). Camas Bbicokas 13 Tpex balueH
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nogHnmaeTca Ha 188,2 meTpa, a BMeCTe NOCTeNneHHbIN
POCT UMAMHAPUYECKUX 06EMOB CO3AaET CMOKONHYIO
YPaBHOBELLEHHYI0 KOMMO3MLMIO, He OCTaBAALWYIO
COMHEHWIN B ee OCHOBATENbHOCTM Y HaAEXHOCTH.

Ecnn B cepepmHe 2000-x rogoB MOCKOBCKOE BbICOT-
HOe CTpoUTENbCTBO He 6anoBano ropoxaH MHOroo6-
pasnem LBETOBbIX PeLleHUIA, TO K KOHLY AecATuneTuA
MNCMOMb30BaHMWe KOHTPACTHbIX TOHOB ANA YBeNMYeHnA
pPa3HOO06Pa3HOCTN BOCMPUATUA MOXOXKUX BbICOTHBIX
06bemMoB BHOBb CTanio HOpMOWA. Mpuuem ApKue Kpacku
Ha dacapax NOABUINCL He TOMbKO B BuAe OTAeNbHOMN
dparmeHTapHOM MO3avKn 31eMeHTOB, HO 1 B ¢op-
MUPOBaHUN MNAaCcTUYECKOro pPa3HOO6pasvA LenbHbIX
ypoBHell 06beMOB 1 MIOCKOCTel cTeH. B onpepeneH-
HOM cMblcnie, pa3pabaTbiBasd TPaguLMIO MHOroLBeT-
HOrO MOCKOBCKOrO 3044eCTBa, 3Ta TemMa OTpasmnacb n
B 0QOPMNEHNN 3aCTPONKU BbICOTHBIX XWMbIX GalueH
XopblHCKOro nons, n B Hebockpebax «Mupakc Mapka»
1 ApYrux BbICOTOK 3anaga v toro-3anaga cronuubl. Ha
ceBepe 1 ceBepo-3anage elle Gonee 3aTennveble ©
n3obpeTaTesibHble BEpPCMU LIBETOBbIX pelueHun daca-
[0B MocnefoBaTenbHO AEMOHCTPUPYIOT PaboTbl KOH-
LepHa «KpocT» («BentoH-napk» n ap.).

[nAa MOCKBbI BbICOTHbIMW MOTYT CYATATbCA 3AaHMA,
npeofgoneswne otmeTky B 100 meTpos. XoTa AnA
60MbLWMHCTBA KPYMHbIX FOPOAOB MMpa 3TOT NOpor
cerofgHAa yxe nogHanca go 150 metpos, B EBpone
TPaANLMOHHO ero CpeaHnii ypoBeHb HKe (MCKioye-
HVe COCTaBNAET aKTMBHO NpUpacTaowmin cynepHebo-
ckpebamu JToHAOH). B 3ToM oTHOWeEHUN MoCKBa NoKa
elle ckopee eBPOMNENCKUN, YeM a3naTCKUN ropog.
XoTsa B JloHAOHe Bce 6oblue BbICOTOK NOABNAETCA B
nocsiefHve roabl B CaMOM LieHTPe FOpOACKON TKaHW, B
KOHTVHEeHTanbHoM EBpone 3To BCe eLle o4yeHb peakan
npakTuka. Ha aTom $oHe MHTEpPeCcHO 3amMeTuTb, YTO,
HeCMOTPA Ha BeCbMa aKTUBHOE BbICOTHOE CTPOUTENb-
CTBO, K KOHUYy 2013 roga cpeaun 20 cambiX 3HaUUTeNb-
HbIX He6OCKPebOoB ropofa YeTbipe OCTaNUCh elle co
BpemeH CCCP: rnaBHoe 3gaHue MIY (240 m), 3gaHue
MWOa (172 m), roctnHnua «YkpauHa» (170 m) n xunas
«CTaNnMHCKasA BbicoTKa» (176 m).

TaKk CnoXunocb, YTo pacrnpeneneHne BbICOTHbIX 3Ja-
HU No KapTe MocCKBbl HepaBHOMEpPHO. B Kaknx-To pan-
OHax CpefoTouMe BepTMKanen — HopMma, a rge-to u
30-3TaxHbIN AOM — UCKoYeHne. Korga rpagoctpoun-
TeNbHasA CUTyauursi No3BoNsAeT U fJaxe TpebyeT HOBbIX
BM3yaNibHbIX aKLUEHTOB W BEPTUKANIbHbIX [OMMWHAHT,
MX BO3BEAEHME OYeHb OPraHUYHO 1 BOCTpeboBaHo.
3acTporika KBapTanoB BAOJIb MPOCMEeKTa Mapluana
MykoBa, B CrporuHo, B [llokposckom-CrpeluHeBe 1
BOKpYr MeTpo LLlyKnHCKas, B HOBbIX MUKPOpPaioHax 1 Ha
K/OYEBbIX TPAHCMOPTHBIX NepeceyeHnaX Ha tore 1 1ro-
3anage ctonuubl BAOMb JIeHMHCKOro npocnekTa ocTpo
HY>[aeTcsA B Pa3HOOOPa3nm HOBbIX BU3YalbHbIX [JOMM-
HaHT. HeyanBWTENBHO, UTO GONBLUMHCTBO CaMbIX BbICO-
KWX 3AaHWI ropofa CTPOUTCA MMEHHO TaM. Hebockpebbl
BAONb JIeHWHrpaAckoro MpocnekTa 1 Aanblue BAOJSb
JleHVHrpaacKoro Wwocce NOAHANN 06LMIA yPOBEHb BU3Y-
aNbHbIX aKLEHTOB OKPYXeHWs, HO LIeIOCTHOrO Brevar-
NeHVst NoKa He chOPMMPOBAHO, MOCKONIbKY U KOMMO3W-

LIMOHHbIE 1 XY[AOXKEeCTBEHHO-3CTETUYECKME MapaMeTpbl
3araBHbIX 0OGbEKTOB CINLLKOM Pa3HATCA.

OTaenbHbIA Pa3roBop — LIeSIOCTHAA 3acTPOMKa Kpym-
HbIX Y4YaCTKOB FOPOACKOW TePPUTOPUU, PaHee MEBLUMX
Apyroe npefHasHayeHvie. bonblumm warom B pas3smTum
CTONNYHOW CTPOUTENBHOW UHAYCTPUM B LIEIOM U YCO-
BEPLUEHCTBOBAHUM MOOXOLOB K KOMMIEKCHOMY Mpo-
EKTUPOBaHMIO FOPOLCKON cpefbl CTanu pa3paboTky no
3acTpolike XofbIHCKOro nons v 6naroyctponctay npu-
nerawowyx ynuu. BbicoTHble 06beKTbl B pamMKax 3Toi
HOBOW 3aCTPOMKIM TaKKe He 0CTaNCb He3ameUyeHHbIMN
Ha KapTe ropopa. MactenbHble «BadenbHble TPYOOUKM»
WIN «CUrapeTbl», 4 BbICOTHBIX LMAVHAPUYECKMX GallHn
C PacLIMPAIOLLMMCA BBEPXY CUITYSTOM OT apXUTEKTOPOB
MHWWIMa co3ganu HOBbIM MacLuTab XMnoro Knacrepa B
3TOW YacTh ropofa. A 3aCTporika y KPOMKU TPaHCMNopPT-
HOro Konblia B paiioHe berosoi ynuubl cdopmmpoBana
COBEpLUEHHO VHOW IPafjoCTpouUTeNbHbIN MacwTab ana
BCero okpyxeHus. busnec ueHTp Nordstar Tower (172 m,
42 sTaxa) 3aH1MaeT 20-e MeCTO B CMUCKE MOCKOBCKUX
HebOCKpeboB 1 ABNAETCA OAHOW M3 CaMblX BbICOKMX
genoBbix 6aweH BHe Cutn. KomnaHua «[oH-Crpoin»
B [@aHHOM CJlyyae OpMeHTMpOBana apxUTeKTOPOB Ha
BOCMpou3BefeHne 06pa3ynMkoB MUPOBOW [enoBOW
apXVUTEKTYpbl B paMKax HEOMOAEPHM3Ma, UYTO OKasa-
NOCb HECKOSbKO TAXKESTOBECHO A C/IOMKMBLUETOCA KOH-
TeKcTa. M XxoTA XyAoXKecTBEHHOE KauyecTBO OTAENbHbIX
MKUMbIX U aAMUHUCTPATMBHBIX 34aHWI He Bcerga Bbi3bl-
BaeT ofobpeHVe XuTenein, MoaepHr3aUmsa CTPYKTYpbI
ropoACKOI 3acTPOKN, 6onee oTBevatoLleli HOBOWA rpa-
[OCTPOUTENIbHON CUTYaLMK HanMLLO.

Ewe ofnH Knactep C BbICOTHbIMU 3[JaHUAMM, 3Ha-
YATENbHO JOMUHUPYOWNMWU Haj OKPY>XeHUeM,
BbIPOC HeflaBHO MeX Ay HabepexHol MOCKBbI-pekm 1
Kawmpcknm wocce. B 3ambicne aBTopoB npocmatpu-
BaeTcA npeobnagaHne HeCKONbKNX MOHYMEHTabHbIX
BbICOTHbIX 06BLEMOB 1 06LMIA YKPYMHEHHDBIN MacwTab
cpepbl, KOTOPbIN CO3AaeT HOBbI CUYST YacTy FOPoOA-
CKOW 3aCcTpoiikn. BoamoxHo, 6onee moaudunumpoBaH-
HbIi noaxop obeulaeT GbiTb NMPUMEHEH B 3acTporike
6biBLINX TeppuTopuin 3UJ1a, HO 0CO60 BbICOTHBIX 06Bb-
€KTOB TaM MOKa He NpeaBUANTCA.

OnpepeneHHbIi MOHYMEHTaNU3M MPOCTYMaeT ”n B
BbICOTHbIX MOCTPoOMKax B npefenax CafoBoro Komb-
La. Yron ero BHellHel CTOPOHbl U [JoNropyKoBCcKown
ynuLbl AaBHO TPeboBan APKOro BM3yaslbHOTrO aKLEeHTa.
Tem 6onee 4TO Ha MPOTsKEHUU MocniegHux 15 neT B
HenocpeacTBEHHOW 6IM30CTU 6bINN NOCTPOEHBI Cpasy
HEeCKOJIbKO HOBbIX 3[aHWI B Pa3HOW CTUANCTUKE U C
pa3HbIM GyHKLMOHABbHBIM HarnonHeHvem. U ropogckoe
NPOCTPAHCTBO MPOCTO TpeboBano Mno-HoBoMy 060-
3HaUUTb CUCTEMY B3aUMOOTHOLUEHUI Pa3HOBPEMEH-
HbIXx ¢parmeHTOB ero TkaHu. HoBoe 3paHue MHoro-
¢dyHKUOHanbHOro komriekca (Opy»eliHblli nepeyrok,
BN. 41-45) Ha BHeLlHel CTOPOHe MarncTpany 3agymbl-
Banocb B Mactepckor M. M. NMocoxwuHa ewe B 2007 rogy.
OpHako Kpuv3nc 1 nocegyollee N3MeHeHne cuTyaumm
BHECJI0 CBOU KOPPEKTMBbI. B pe3ynbraTe, B OKOHYaTesNb-
HOW pefakummn NPOCMaTpPrBaETCA NPEEMCTBEHHOCTb He
TOJIBKO C Pean30BaHHbIMU «CTaNIMHCKUMI» BbICOTKaMU,

HO faxke B OOJbLLUEN CTeNeHU, C MPOeKTamMK 3aHnA Ha
KOHKYpC HapkomTaxnpoma (B 4aCTHOCTU, C NpOeKTamMu
A. MopgasuHoBa, b. MlodaHa n A. bapaHCKoro), Takxe
OT/IMYABLWIMMUNCA MPAHAMO3HbIM MACLITaboOM U CTyneH-
YyaTblM pPa3BUTUEM LEHTPUYECKOrO OPUEHTUPOBAHWA
o6bemMoB. B okoHuaTenbHOM BuAe BbICOTHOE 3faHue
npencTaBnseT coboi KOMMIeKC YCTyrnyaTbiX MacCvBOB,
BbICTPOEHHbIX B MOCNeAOBaTe/IbHYI0 MepapXuyeckyto
CcUCTeMy C LLleHTpasibHOW BepTHKanbto. ITOT NpreM OTCbl-
NaeT Hac K MPOCTPaHCTBEHHON OpraHu3aumMm o6bemoB
CTaJIHCKUX BbICOTOK cepeanHbl XX BeKa, BblAenstoLwnia
X Ha GOHe BCEX MPOYUX CTPOEHUN ropoga. Mctoku
3TOro XyAOXeCTBEHHOro nprema cnepyeTr MCKaTb B
KOMMO3MLMOHHOM MOCTPOEHUN aMepPUKAHCKMX Hebo-
cKpe6oB 1910-1930-X rogoB, B YaCTHOCTU 3HAMEHUTbBIX
Woolworth Building (1913 r,, apx. K. lunb6epT), Municipal
Building (1914 r, apx. Y. Mak-Kum) n United States
Courthouse (1936 T, apx. K. unbbept) B Hbto-Vopke.
[poeKkTomM NpeaycMOTPEHO CTPOUTENLCTBO MHOrO-
byHKLUMOHANbHOro 06beKTa, COCTOALLEro U3 PasHOBbI-
COKMX CTYMeHYaTo-BePTUKasbHbIX 06bemMOB OPUCHOrO
6110Ka, TOProBo-pa3BiekaTeIbHOro KOMIeKca, pacno-
NOXXEHHOTO B 3-3Ta)KHOM cTunobate no Bcell niowaan
YUacTKa, 1 3nnmncoobpasHoro o6bema rocTUHMLbI, BO3-
BbILLIAOLWWENCA Hag CTUNO6aToM Ha 3Tax. MapkoBouHoe
NPOCTPAHCTBO W TeXHUYECKMe 3STaxu COCTaBAAlT
5 noA3eMHbIX ypoBHel. [eHNPOeKTUPOBLMKOM 3TOro
CNOXHOro MPOCTPaHCTBEHHOrO obbema ABnAeT-
ca 3A0 «fopnpoekT». XOTA MakCcMManbHasa OTMeTKa
opUCHOro 6510Ka OTHOCUTENBHO HeBeNMKa — 121 meTp
(33 aTaxa), a BblcOTa rOCTUHWULbI BCEro 54 meTpa, Ho, yuu-
TbiBaA MECTOMOSIOMXEHNE N NCTOPUKO-KYSIbTYPHbIA KOH-
TeKCT NpueratoLLen 4acTn 3acTponkn Bokpyr Cagosoro
KOMbLia, HOBbIN KOMMMIEKC NpeTeHayeT cTaTb OAHUM U3
CaMbIX 3aMeTHbIX BbICOTOK MOCAELHNX NeT.
HecomHeHHO, UTO BbICOTHOE CTPOUTENbCTBO B CTO-
nuue nepeXxmBaeT HOBbIA BUTOK Pa3BUTUA, U BO3Bpa-
LeHne K pasroBopy O XapakTepe u 0COOEHHOCTAX
MOCKOBCKIX Heb6OCKpe6oB B byayLueM HenzbexxHo M.

«Swissotel KpacHble Xonmbli»

Triumf Palace

MIOHb/UONb BblcﬂTM 27



apxuTeKkTypa
npoeKTUpoBaHue

ARC

|acnekTbl

{LLLELLLEL

i~

m
o i iy
aE ﬁ‘ m

28 Bb“:l"l!bjﬁ MIOHb/WIONb

HITECTURE U\l 35 [,

s p—=1

Kutarckaa drpma MAD Architects npencrasumna
HOBbIV BAapMaHT BHelHero obnmka Chaoyang
Park Plaza — kommnneKca, HaxoAALIeroca B CTaamnm
CTPOUTENBCTBA B [1eKMHE 1 BKIIOUAIOLIETO
Heb0CKpeDbI, OPUCHBIE 30aHNA 1 ODLIECTBEHHbIE
30Hbl, CO3fjaHHble MO NOAOOMI0 FOP, XONMOB W
03€p, KOTOPble MOXHO HalTV B TPaANLIMOHHON
KUTaMCKOM MEN3aXHOW XMBOMUCI. [NTaBHbIM
AOCTVKEHIEM 3TOrO MPOEKTa aBTOPbI

CUMTAIOT MOMbITKY NEPEOCMbICAINTL 06pa3
MHOTOQYHKLIMOHANBbHOIO KBapTana, KOTOPbIV
OyaeT NpencTasnATb CObOM He NPUBbIYHOE
HarpOMOeHMe BETOHHbIX U CTEKMAHHBIX
KOPOOOK, @ CUMOMO3 APXMTEKTYPbI V1 NPUPOADI.
CTpovTeNbCTBO 3TOr0 OObEKTa NNaHMpPyeTCA
3asepwntb B 2016 rogy.

Matepuansl npegoctaeneHsl MAD Architects

ACMoONoXKeHHaA Ha I0KHON OKpauHe

napka YaosH B LleHTpanbHOM peno-

BOM parioHe [eknHa 3acTporika nno-

waabto 120 TbiC. KB. M NpeacTasBnaeT

coboi KOMOMHALMIO KOMMEpPUECKOon
HeABWKUMOCTU, OPUCHBIX 3[aHUI 1 XKWUMbIX NOMelLLe-
HWIA. BoOXHOBEHMEM NpU cO3AaHNM BHELHero obnunka
KOMMieKca NoCNyXunm nensaxm, n3obpaxkaemble Ha
TPaAVLMOHHbBIX KNTaNCKNX KapTUHAX WaHb-lWYN. OTOT
NpoeKT pa3aBuraeT rpaHvubl npouecca ypbaHusa-
LMn B COBPEMEHHOM Meranonuce, cosfasan Amanor
MeXKAY NCKYCCTBEHHbIM Men3aXXem 1 eCTeCTBEHHbIMU
naHgwadTamm, n ABNAETCA oUepeHOl BEXO B O4HOM
13 HanpaeneHun peatenbHoctn MAD Architects, a
WMEHHO, B TEOPUM NPOEKTUPOBAHNA.

«3a cueT npeobpa3oBaHMA SNEeMEHTOB Knaccuue-
CKOW KUTANCKOW Nen3a>KHOW MNBOMUCK: 03ep, UCTOY-
HWKOB, J1eCOB, PY4YbeB, AOIMH WU KaMHel B COBpe-
MeHHble «ypbaHUCTMYeCKre Ner3aku», B ropofgCckom
NpOCTpaHCTBe BO3HMKaeT 6anaHc MeXay 3aCTPOKON
BbICOKOW MNOTHOCTU M MPUPOAHBIM naHAawadTom, —
oTMeTUNN npeactaBuTenn ctyaun. — Gopmbl 3gaHuin
oTobGpaxaloT TO, YTO CyllecTByeT B eCTeCTBEHHbIX
YCNOBUAX, 1 BHOBb BKJIOYAIOT NPUPOAY B ropoAackme
npegenbi».

JomnHaHTOM KBapTana cTaHyT fAsa 120-meTpo-
BbIX HebocKpeba B LEHTPanbHON YacTy 3aCTPOMKY,
KOTOPbIM apXUTEKTOPbl MPUAAIT Bblpa3uTeNibHble
nnaBHble oyepTaHua. MoJoOHO BbICOKMM CKanUCTbIM
ropam M peyHbiM nersaxam Kutaa, napa acnmme-
TPUYHBIX BaleH obpa3syeT NMHUIO FOPM30HTa Nepen
napkom. fopHble XxpebTbl U pPaBHWUHbBI onpeaensioT
$OpMy MOMHOCTbIO OCTEKSIEHHOTO BHelwHero dacaaa,
CHab>KeHHOro ry6oKMMK CKnagkamm 1 6opo3akamm
BO BCIO BbICOTY 3[aHWUi, Kak OyATO ecTecTBEHHble
CUSIbl 3P03MKN 1360p03aMAN GalHN TOHKUMW JINHU-
Aamn. Crekaa BHM3 Mo dacagy, OHU MoAYepPKMBaloT
rnagkocTb 6GalleH U nx BepTUKaNbHOCTb. Co3paeTca
BreyaTeHne, YTO U3 3eMHbIX HeAp NOAHANUCL ABe
cepbIX F’MraHTCKUX CKanbl U3 MeTasnna u betToHa. Kpome

MIOHB/NONb Bblﬁﬂ“!!glﬁ 29



|acnekTbl

= 5
Bna komnnekca Ha pore AekopaTuBHoro s¢dekra Takaa HeobbluHaa ¢dopma
Neknxa UrpaeT posb MPYPOAHOTrO KOHAMLMOHEPa, Tak Kak
BHeLUHVe BeTPOBble NOTOKM CO3[al0T eCTeCTBEHHYIO
LMPKYNALMIO BO3AyXa B MOMeLleHnAX. BHyTpeHHsAs
CcUCTEMA BEHTUNALUM U GUIBTPALUN «TOPHBIX XPe6-
TOB» 3aTArMBaeT BHEWHW BO3AYX BHYTPb 3[aHus,
UTO NO3BOMAET He TONbKO MOBbICUTE KOMPOPTHOCTD
OQUCHBIX 1 XKMUIbIX NPOCTPAHCTB, HO U CO3[aTb SHEP-
roapHeKTBHYI0 CrcTeMY.
CpenaTtb rpaHuLy MeXXay eCTeCcTBEeHHbIM nensaxem
N pYyKOTBOPHbIMK OObemMamu elle 6Gonee yCnoBHOW
NMOMOXET PeLLeHNE NHTEPbePOB, B KOTOPbIE apXUTEK-
BepTuKanbHbie paspesbi TOpPbI TaKXXe aKTUBHO BBOAAT 3NeMeHTbl naHawadTa,
6aweH uTOObl YCMNUTH OLLyLLeHNe MPUPOLbl B FOPOACKON

0 o .‘. / ] | [Netanu dacagHom
L cmcTembl

CcTpyKType. [lpocTpaHCTBEHHAA opraHmn3auuna co3pgaeT
BrieyaTt/ieHve NPorysnKkn no ropHomy necy - 17-metpo-
BbIl BHYTPEHHUI BeCTMO0Nb, COeANHALWNIA HaLHK,
MOXOX Ha FOPHYIO AOJUHY, OAHMM W3 KJIIOYEBbIX
371eMeHTOB 0POPMIIEHNA KOTOPOW CTaHeT Bogonag.
Bbnarofapsa Buay 1 3ByKy TeKyLllell BOAbl OH Hanomu-
HaeT NPUPOAHDBIN Nen3ax. A B BepxHeln yacTu balueH
co3faayT oblecTBeHHble cafibl HA MHOFOYPOBHEBbIX
Teppacax, ¢opma KoTopbix obycnoBneHa wusruba-
MW 34aHWI, OTKyAa OTKPOEeTCA NMpPeKpacHbll B Ha
ropop, a TakXe Ha PaBHUHHbIV Nen3ax, o6pa3oBaH-
HbIli 60ee HU3KNUMIY CTPOEHUAMU Ha MIIOLLAAKE.

C 10)KHOI CTOPOHDbI balleH PacrnonoXeHbl YeTbipe
oduCcHbIX 3f4aHuA. VX nokaTas ¢opma HarnoMuHaeT
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CHAOYANG PARK PLAZA" .
Pacnonoxenue: MNexkukgluran
3akasuuk: Junhao Re-tgte Beijing
Jingfa Properties Coy \ L
ApxuTtekTypa: Architects

eKTa: Ma AHrcoH

i"LlioHb (Dang Qun),

Mocyke ‘osuke Hayano) ol
MpoekTHanA rpynna: Yxxao Bain (Zhao
Wei), KuH Jln (Kin Li), Jlio XyaunH (Liu "ih
Huiying), JlnH N'yomuH (Lin Guomin), i"_'.F:
BeHHeT Xy bo-KaH (Bennet Hu Po—Ka'ng)!,ﬂ
IxynuaH 3attnep (Julian Sattler), HaraH *
KntakunbnnbyH (Nathan Kiatkulpiboone),
Jln KBaHuoHr (Li Guangchong), Oy
Yanrpy (Fu Changrui), An Li3e (Yang Jie);
Yxy KuHrny (Zhu Jinglu), FOHxuH Mapk
(Younjin Park), [yctaad Anbdpen BaH
CraBepeH (Gustaaf Alfired Van Staveren)
CtpouTenbHbie nHxKeHepbl: China
Construction Design International
Group Co., I.!d LF
®dacapaHbig engrembr: RFR and Meinhardt

Désign Co., Ltd
HUA: 120 M
acTka: 30 763 KB. M

: aab: 128 177'KB. M
OKoH4YaHUe cTpou a: 2016
I‘.: i " i 3
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peuHble KaMHu, oTwnndoBaHHble BoAoW. MMaakwue,
Kpyrible, C UHAVMBMAYaNbHbIM PUCYHKOM, OHU N3ALLHO
pacrnonoxeHbl Takum o6pa3om, YTobbl He HapylaTtb
NPOCTPAHCTBEHHbIX FPaHWL, APYr Apyra v B TO e
BpeMs 06pa3oBbIBaTb OPraHNYHOE LieNoe.

Pagom c oprcHbIMK CTpOeHMAMK, B t0ro-3anagHom
YacTU yyacTKa, pacrnonaralTca ABa MHOrOypPOBHEBbIX
XKWMbIX 3[aHUA, KOTOpble NPeAcTaBnAlT coboi yTo-
nawoLiye B 3eNeHN TeppacupoBaHHble 0O6bEMBI, CUM-
BOJIN3UPYA JIeCHble 3apOC/N, PACKUHYBLUNECA MeXAY
ropamu. 3T AOMa MPOAOMKAIOT KOHLENUMIO «BO3-
AYLWHOro BHYTPEHHEro ABOpa», TakK UTO Yy XWbLOB
COo3[aeTcA BNeyaT/ieHNe, YTo OHM HGecneyHo Nporynu-
BalOTCA MO FOPHOMY flecy.

Ha TeppuToprn yyacTka 3acTpoikn OyAeT 3anoxeH
napK, a B 3[aHVAX KOMM/eKca MOCagAaT MHOrO pac-
TEHWIn, 4ToObl B UTOre KBapTan OKasancA B CBOEO-
6pa3Hom necy. Takum obpasom, MAD Architects nna-
HYpPYeT BEepHYTb B ropof MpUpOAHble NaHAWadTbl.
«MepeocmbICiIVB CPeACTBaMU apXMUTEKTYPbl TpaguLm-
OHHbIe CHOXKETbI KMBOMUCU LUAHb-LLYIA, Mbl JO6MBaemca
KayeCcTBeHHO HOBOTO CO03a MPUPOAHOIO 1 ypbaHUCT-
Yyeckoro naHgwadToB», — yBepeHbl B 61opo MAD.

MpoekT nonyunn 3onoton ceptudukat LEED
(Leadership in Energy and Environmental Design) ot
AMepVIKaHCKOro COBETa MO 3e/1eHOMY CTPOUTENbCTBY.
Mcnonb3oBaHre ecTeCcTBEHHOrO OCBeLleHuWs, cucTe-
Mbl <yMHOE 3[jaHue» N BO3/YXOOUUCTUTENbHbIX KOM-
NNEeKCOB BbiAenAeT ero Ha GpoHe ApYrmx CTPOALMXCA

Qoie BXOAHOW 30HbI

32 BblchM MIOHb/MNIONb

cerofiHA 06beKTOB. Maes «npupopabl» BOMOLEHa He
TONbKO B HOBbIX 3eJIeHbIX TEXHONOMUAX, HO 1 B MJ1aHW-
POBOYHOM peLLeHUN.

Chaoyang Park Plaza ctaHeT ogHVM 113 nepBbIX NPo-
ektoB MAD Architects, unnioctpupyoLyx KoHLenuuo
ocHoBatensa ctyaun Ma flncoHra (Ma Yansong), «fopog
WawHb-Lyi», npepactaBnaiowyio coboi rpagocTpou-
TeNbHYl0 CTpaTernio, B Ha3BaHWM KOTOPOW UCMONb3y-
I0TCA KuTalcKne cosa, 0603HavaloLLye ropbl 1 BOgy.
DTOT NPOEKT MeHsAeT TPAANLIMOHHYIO MOAEeNb Bo3Beae-
HWA 34aHWI B AeNOBOM LieHTpe COBPEMEHHOrO ropofa.
Wccnepya cumbroTryeckmne OTHOLLEHWA MeXaY CoBpe-
MEHHOI FOPOACKOWN apXUTEKTypoW N eCTeCTBEHHOW
cpepon, OH BO3POXAAeT rapMOHMYHOE COCYLIEeCTBO-
BaHMe meranonuca u npupogbl. OH co3gaeT «fopog
LWaHb-Lyin», B KOTOpOM ntoav MOryT AeNUTbCA NNY-
HbIMM NepeXXMBaHNAMM 1 YyBCTBOBATb CMIOYEHHOCTb.

KoHuenuuio «fopog WaHb-Lyi» ewe B 1980-x rogax
NPeanoXunn M3BEeCTHbIN KUTANCKUIN yuyeHbln LAHb
CioacaHb (Qian Xuesen). B Buay pa3suBatoLLeroca Kpyn-
HOMacLTabHOro LLeMEHTHOrO CTPOUTENbCTBA, OH Npef-
NOKWUJT HOBYIO MOAESb FOPOACKOM 3aCTPOWKM, B OCHOBE
KOTOPOWN NEXWT KUTANCKMUI AyX LaHb-LYN, KOTOPbIN
no3Bonun 6bl NIOAAM «BO3BPALLATLCA K NPUPOAE, HaXo-
AACb 3a ee npefenamm». OfHaKo 3Ta ngeanncTnyeckas
rpagocTpouTenbHasa KOHLeNUMA He Obiia ocylyecTse-
Ha Ha npakTtuke. M3-3a 6ypHOro passBuUTVA MPOMbILL-
NeHHOCTN B Knutae NoABMIOCb OFPOMHOE KOIMYeCTBO
6e3ayLHbIX 1 6e3ayX0BHbIX ropopoB. LiaHb Clo3caHb
oTMeyasn, YTO NpPeK/oHeHNe COBPEeMEHHbIX ropo-
[OB nepep BNacTbio N KanuTanom nNpuBoamnT K nx
MaKkcMmmMsaumMm 1 yTuamtapusmy. «3gaHua He
AOMIKHbl CTAHOBUTBLCA KMBLIMW MaLLVUHAMMU.
[laxke camble MOLLHble TeXHOMorMn n opyana
HecnocobHbl HapgenuTb ropof AywWwon» — Tak
cymTan oH.

Ona Ma AHcOHra nNOHATUE «LWaHb-
Wyn» OTHOCUTCA He TOMbKO K Mpu-
pope; 3TO TakXe SMOLMOHaNbHasn
peakumna MHANBMAA Ha OKPYXKato-

wmit mup. MNo ero mHeHunio, «fopopa LWaHb-Lyny» — 310
coyeTaHue NAOTHOCTY FOPOACKOW 3aCTPONKM, GYHK-
LMOHANbHOCTU 1 OPUTMHANBbHOIO XYAOXEeCTBEHHOIO
3ambicna. Llenb npoekTa - cospatb ropoa 6yayuiero,
B OCHOBe KOTOPOrO fne)aT 4YenoBeyeckui Ayx u
amouuu.

Kak rosoputca B onucaHun npoekTta: «B «fopoge
LWaHb-Ly» rpagocTpouTenbCTBO HEPaA3PbIBHO CBA-
3aHO C eCTeCTBEHHOWN Ccpefoil, KoTopasa B OCHOBHOM
cocTouT 13 rop (waHb) 1 BoAbl (wymn). TecHbIn coto3
apXMTeKTypbl, NaHawadrta M meranonuca ABNAETCA
AQPOM TPaAMLUMOHHON KUTANCKOW Teopunm M MeTo-
OVKM NPOeKTMpOBaHWA ropopos. bnaropgapa stoi
«[AYXOBHOW CYLYHOCTM KUTaCKOCTW» NpUpPoAa BOC-
NPUHMMAETCA He Kak POMaHTMYecKoe, 3Konoruye-
CKOe UnM aHTponomopdHoe YCTPOICTBO, a Kak CUM-
BOJIMYECKan abcTpakuma peanbHOCTM — HEOTbeme-
Mble XapakKTepuCTUKK, npucyliue onpepeseHHoOMy
MecTy».

HepaBHo n3gaHHasa KH1ra Ma flncoHra «fopog, LWaHb-
LUy#» cTana BaXHbIM NOBOPOTHbIM MOMEHTOM B fecA-
TUNETHeN NpaKkTUKe U TeopeTUYeCKMX W3blCKaHUAX
KUTaNCcKoro apxmtektopa. Mo cnoeam aBTopa, «<ropog
6yayLuero cTaHeT pa3BMBaTbCA MHaue, OH byaeT cTpe-
MUTbCA He K MaTepranbHON LUMBUAM3aLMK, a K npu-
pofe. 3To 06bIYHO NMPOUCXOANT MOCSIE TOTO, Kak OKpYy-
XKawwaa npupogHasa cpefa MPUHOCUTCA B KepTey
TEXHOTEHHOW UMBUAM3auun. fapmMoHnYHble SMOLMO-
HaJibHble OTHOLLUEHNA MEXAY YeSIOBEKOM W MpUpoaon
6ynyT nepecTpoeHbl Ha OcHoBe KoHuenuumn «fopop
WaHb-Lyi». 3Ta 6poluopa NNaCTPUPYeT naeans
MOJSIOAOrO KMTAMCKOrO apxXuUTekTopa B OTHOLLe-
HUW GYTYPUCTMUECKOTO MeCTa 06UTaHWs Nogen.
«Bbino 6bl »anb, ecnu 6bl MHTEHCKBHasA ypba-

HM3aLMA He CMorna Nopo-
ONTb HOBYK ropop-
CKYl0 UMBUNM3a-
uuio 1 ngea-
Nbl», — CYn-
TaeT oH. |

ManoaTaxHble NOCTPONKK
Komnnekca
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MpoekT UNStudio nobeawmn B KOHKypCe Ha PEKOHCTPYKLMIO
3[aHWA WTab-KBapPTVPLI KOMNaHWK Hanwha B Ceyne, koTopas
npeanonaraeT nepenenky Gacana, ObHOBNEHME NHTEPbEPA
001X NOMeLLEeHNI, dolie, NeperoBOPHbIX, KOHMePeHLI-

3a/1a ¥ NPeACTaBUTENbCKOM 30HbI, @ TakxKe M3MEeHeHVe
naHAWapTHOrO Av3aliHa NPUNEraoLLMX TEPPUTOPWI.

Matepuanbl npegoctasneHbl UNStudio

HANWHAGROUP
Komnanua HanwhaGroup,
OcHOBaHHas B 1952 roay,
BXOAWT B AECATKY JTyYLLNX
npegnpuatTun K0xxHon
Kopew, pacrnonaras

51 BHyTPeHHUM prnranom
1 109 rno6anbHbIMK

CETAMU B TPEX OCHOBHbIX
CceKTopax: NPou3BOACTBO

N CTPOUTENBCTBO, GPUHAHCBI,
a TaKXKe YyCIyr v OTapIX.
[Henan cTpaTternyeckui
aKLEHT Ha BO30OHOBNIAEMbIX
WCTOYHMKAX SHEPruu, Kak
IBuratene ceoero éyayuero
pocTa, HanwhaGroup
npeanpvHaAna ycnewHble
Warv B UsyyeHnm

1N OCBOEHUWN COSNTHEYHOM
SHeprun 1 3akpenuna

CBOW NO3uLMN B 0651aCTn
nepeaoBow rnobanbHow
doTo3NEeKTPUYECKON
VHAYCTPUN.

HanwhaGroup sensaetcs
TPETbUM KPYMHeNwmnm

B MUpe Npou3BoanTenem
doTo31EMEHTOB

C eXerofiHbIM 06beMom
MowHocT B 2,4 BT.

Mopenb ceeToBOrO
am3ainHa dpacagos

ocTpoeHHasA B 1980-x rogax Ha peke

YoHreyoH, oduncHaa bawHa ¢upmbl

Hanwha nnowaabio 57 696 KB. M

nepecTana COOTBETCTBOBATb MMULXY

KOMMaHWK, KOTOpas ABMAETCA OOAHUM
13 BedyLmX MNOCTABLMKOB IKONOrMYEeCKNX TEXHOMO-
run B mmpe. K Tomy e, nocne Bo3BefeHUs B Nocnea-
HWe roapbl pada KynbTYpPHbIX OOBbEKTOB B 3TOM KBap-
Tasle, OHa notepsAnacb Ha GoHe cocefHWX 3AaHWN,
oTonNAsA Ha BTOPON nnaH. [Ana pa3paboTku KOHKYpC-
HOro MpoekTa No pekoHCTpyKummn 6awHyu UNStudio
ob6beauHunncb ¢ Arup (KOHCynbTaHT no dacagam u
YCTOMUMBBIM TEXHONOMMAM) U NaHAWwadTHLIM AU3ali-
Hepom Jloocom BaH Bnutom (Loos van Vliet). NMocne
TOro Kak kommccrein 6bin BbibpaH UMEHHO 3TOT Bapu-
aHT, K HUM npucoefnHunacb KomnaHua aglicht B
KauyecTBe KOHCYNbTaHTa MO OCBELEHMWIO UHTEpbepa,
naHawaodTa n dacaga.

WUHTErPALUA NEPEMEHHDbIX

PekoHcTpyKkuma rnasHoro odpuca komnaHmm Hanwha
[OJKHa 6bl1a BKtoYaTb HECKONbKO BaXKHbIX COCTaB-
naowmx. OCHOBHAA 3ajaya 3aK/yanocb B TOM,
yTOObI BNMCaTb MPOEKT B NpUneramLLyio nHopacTpyk-
TYpPY, OPUEHTUPYACH Ha NPUPOLHbIE YCIIOBUA 1 SKOSO-
rmyeckme TpeboBaHuA.

CnnsHMe 3TUX K/OYEBbIX NapamMeTpoB U CTano
OCHOBOW KoHUenuwuu, paspabotaHHon UNStudio, uto
B pe3ynbTaTte 1 NPMBENO K co3aaHuto rmbkoro dacaaa,
oTBevatoLero BceM TpeboBaHUAM U 06beanHAKLLErO
TPW FPynnbl KIOYEBbIX MAPaMeTPOB, a UMEHHO OYHK-
LiMoHanbHoe 30HNPOBaHKe (BHELWHEe 1 BHYTPEHHee),
KNUMaT BHYTPU 34aHNA U SKonornyeckme Gpaktopsl.

Ha HauyanbHbIX CTagusax NPOeKTMpPOBaHMA O6blno
npoBefieHO AeTaNbHOe M3yyeHue KaXAow rpynmnbl
nokasatenein — ocoboe BHUMaHVe yaensanocb Tvmno-
NOTMM N MECTOPACTONOXKEHWIO 3AaHUSA, YTO BbIINNOCH

34 Bbmﬂlﬂbjﬁ MIOHb/WIONb
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HANWHA HEADQUARTER
OFFICE TOWER
Pacnonoxenue: Ceyn,
Kopesa

3akasuuk: Hanwha Life
ApxutekTopbi: UNStudio
Mnowaab Hap3emHoOM
4acTy 3g4aHNA: 57 696 KB. M
06bem 3aaHuna: 250 174 m®
O61wan nnowaab yyacrka:
15333 m?

3apaum: peKOHCTPYKLUMA
dacapa, obHOBNEHNE
VHTEpbepa 06LWmx
nometleHwui, dporie,
NeperoBOpPHbIX, KOHpepeHL-
3aa 1 NpeacTaBUTENbCKON
30HbI, NaHAWaPTHbIN An3alH
Crartyc: 1-e mecTo

Ha KOHKypce

Cxema MapKMpPOBKY rpaHuLy:
(rony6oi uBeT - peka
YoHreuoH, XenTbin —
XaHOUT-aBeHI0)

CUTyaUuMOHHbIV NnaH

Cxema $yHKLIMOHaNIbHOrO 30HUPOBaHUA

B MHOroo6pasue BO3MOXXHOCTEN Mo CO3[aHuIo Bbipa-
3utenbHoro ¢acapga. B pesynsrate o6begnHeHUA faH-
HbIX 3TUX MCC/IEA0BAHMUI BO3HMKNA Bceobbemntowan
KOHLIenumsa, KoTopasa BCeLeno OTBevaeT KIoYeBbiM
cocTaBaAlWMM npoekTa. Mocne 31oro 6bUIM pac-
CMOTpEeHbl 3KOHOMUYecKne ¢GaKTopbl, YTO NpUBENo
K CTaHAapTM3aLMy 3HAUYUTENbHOW YacTW 3JIEMEHTOB,
pafn Yyero NpULLIOCh UCKIIOUNTD [BOAKOU3OTrHYTbIe
rnoBepxHocTu. B nonyumBliemca ysope Ha dacage
yrafiblBaloTcA CBA3N M C KOPEWCKOWN KynbTypon, u C
napameTpryecKol KOMMNbIOTEPHOW TEXHONIOTMEN.

KOHLIEMLINA rTMBKOTro ®ACAJA
B oTBeT Ha TpeGoBaHue, BNMCaTb MPOEKT B OKPYy-

=
SN
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Cxema pacnonoXxeHmna cagqos

XKawowy MHPPaCTPYKTypy C yyeToM MPUPOAHbBIX
YCNOBUIN W 3KOSIOTUYECKON COCTaBAAIOLWEN, apXu-
TekTopbl UNStudio paspaboTtanu KoHuenuuio rub-
KOro WHTerpupoBaHHoro ¢dacapa, KOTOpbIA ynyu-
WwaeT KNMMaT BHYTPU CYL|eCTBYOLWEro 3AaHuA 1
pearvipyeT Kak Ha pacnpepaeneHve v iokanunsaunio
nometeHnn No GYHKLMOHANbHOMY Ha3HauyeHuto,
TaK 1 Ha COCTOAHME Cpefibl B HUX.

CouvanbHoe 6narononyyre CYMTaeTcd OCHOBOMO-
narawowymMm GakTopom ANA MOBbIEHNA TBOPUYECKOro
noTeHuMana M KOHUeHTpaLuu BHUMaHWUA COTPYAHU-
KOB Ha paboTe u 0OYC/IOBNMBAETCA HECKONbKAMU
npuvyYnHaMK, Hambonee 3HaYNMMON N3 KOTOPbIX ABNAET-
CA ynyylleHne COCTOAHNA BHYTPEHHeN cpefpbl nome-
WeHWiA, Npexae BCero, B UeNAX NoBblleHUs ¢pusu-
yeckoro koméoprta. CywecTByownin dacag «onos-
CaH» ropU30oHTaNIbHbIMI MONIOCaMM 13 HEMPO3PAYHbIX
MaTOBbIX NMaHenen 1 oTAeIbHbIMU CIOAMM N3 TEMHOTO
cTekna. lNpu peKoOHCTPYKLMM NX 3aMEHAT NPOo3payHble
TENNOU3ONALMOHHbIE CTEKNA B aOMUHMEBBIX Pamax,
4YTO MO3BONNT CAENaTb aKLUEHT Ha OTKpPbIBaOLWMXCA
BMAAx M ynyywmuT AHeBHOe ocBelleHue. [eomeTpusa
pam (pUCYHOK, pa3mep 1 OTKOC) onpefenaeTca UHTEH-
CMBHOCTbIO COJIHEYHOTO CBETA U OpUeHTaUmel balluHy,
yTo 06ecneunT KoMpOpPTHbIE YCIIOBUA BHYTPU 3JaHNA
W CHU3UT 3HepronoTpebneHue.

B npoekTe peKoHCTpyKUMK rmaBHoro oduca Komna-
HUM Hanwha ceBepHbiii dacap chenaloT OTKPbITbIM,
NPOMycKawwWwmnM AHEBHOW CBET BHYTPb MOMELLEHNI,
B TO BPEMA KaK IOXKHbI CTaHET MeHee MpOo3pauyHbIM,
NMOCKONIbKY B MPOTMBHOM CJlyyae COJfHLE OKa3blBano

Cxema pacrnonoxeHuns
CONHeYHbIX MaHenen Ha IXXHOM dacape
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|[pekoHCcTpyKLUA

Hetanb dpacaga

CeBepHbIl pacap (CMHM
OTMEYEHbI 30Hbl
C NaHOpaMHbIM 0630pOMm)

6bl CILLKOM 60JIbLLIOE BAIMAHUA HA TEMSIOBYIO Harpy3sKy
38aHuA. KoHdurrypauma okoHHbIX NpoemMoB Ha dacage
onpenenseTcsa caMblM NPOCTbiIM obpa3om: Tam, rae 13
OKOH MOXHO NI060BaTbCA NPeKpacHbIMY BUAAMN, OHU
6onbLuMe 1 OTKPbITbIE, Ha pacagax e, 0bpaLleHHbIX Ha
cocefHve 3aaHus, 6onee KOMNaKTHble.

MpsMmoe conHeyHoe BO3AENCTBME HA GalLHIO CHU-
XaeTcA n bnarofapa 3aTeHeHMo, KOTopoe obecneyn-
BaeTCsA 3@ CYET PACMONIOKEHUA CTEKNAHHBIX NaHenemn
nof onpefeneHHbIM YrioMm, Npu 3TOM B BepxHen
YyacTu lXKHOro dacafa OHM, HaNPOTMB, MOBEPHYTHI
Takum 06pa3om, YTobbl MoNyyaTb Kak MOXHO GonbLue
cBeTa. COOTHOLIEHME NnoLajieil OKOH 1 CTeH paccyu-
TaHO TaK, YToObObl JOCTUYb 55%-11 NPO3PaAYHOCTU MO
BcemMy dacaay, a Ha Henpo3payHbIX NaHeNAX IXHOMN 1
IOr0-BOCTOYHOW CTEHbI Y OTKPbITbIX 30H, FAe KOHLeH-
TPUpyeTCA ONTMMasnbHOe KONNYeCcTBO MPAMOrO COJl-
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HEeYHOro cBeTa, pa3melleHbl GoToaneMeHTbl. Kpome
TOro, Ha yuyactkax ¢dacafga, rge MOXHO B 60OnbLUMX
ob6bemMax aKKyMynmpoBaTb COSTHEUHYIO SHepruto, nog
YrNOM pacnonoxeHbl GOTO3NEKTPUYECK e NaHenu.

«C nomoLLpblo OJHOrO COrNacoBaHHOIO »KecTa NPoeKT
¢dacaga wrab-kBapTMpbl Hanwha BHegpseT Bceoxa-
TbIBalOLLME CUCTEMbI, KOTOPbIE 3HAUUTENIbHO BAMAIOT Ha
KIMMaT BHYTPU 34aHKA, CNocobCTByIOT Honbluemy Kom-
bopTy noceTuteneli n obecneurBatoT BbICOKNIA YPOBEHb
3KOMOIMYECKOW YNCTOTbI 1 BO3MOXHOCTM peanunsaumn
npoekTta. bnarogapa MOMHOCTbIO MHTErpPUPOBAHHbBIM
cTpaTernaM MpoeKTUPOBaHWA ceropHsAwWHKe dacaabl
MOFYT BbINONHATL GYHKLMIO TMOKMX 1 nepdoprpoBaH-
HbIX OFPaJaloLMX KOHCTPYKLIMIA, KOTOPbIE U KOHTEK-
CTyarnbHO, U KOHLIENTYaslbHO pearnpytoT Ha Henocpes-
CTBEHHOE OKpPY>KeHWe, OfHOBPEMEHHO onpeaenas BHy-
TPeHHWe YCnoBuA», — oTMeyaeT pykosoguTtenb UNStudio
beH BaH bepkenb (Ben van Berkel).

BHELWHAA BbIPASUTEJIbHOCTb ®ACAJA
OcHoBa /18 BHelWHel Bblpa3uTeNnbHoCTK dacaga BO
MHorom dopmupyeTtcs GyHKLNOHANbHbIM Ha3HaueH!-
€M KaK BHYTPEeHHUX MOoMeLLeHWI, Tak 1 BCero 3aaHna
B LLeNIOM. 3a CYeT M3MEHEHNA Pa3MepoB 1N pUTMa pas-
MeLleHNA MNaHeseln co3[aeTcA MHOXKECTBEHHasA Urpa
TeHW 1 cBeTa, 0ByCNIoBNEHHaA TUMOM HaxoAALMXCA 3a
CTEHOWN KOMHaT.

Kak npaBunio, npy NpoeKkTMpOBaHUN CTaHAAPTHbIX
OODUCHbIX 34aHWIA NPUMEHAETCA €AUHBbIA CTUAb UX
BHewHero oQOpM/EHNA, OfHaKo Npu paspaboTke
wTab-kBapTMpbl Hanwha paxke maneiwee otnnune B
Ha3HaYeHNM NOMELLEHUI CO3aeT BO3IMOXHOCTb ANiA
€ro pasHoobpasus; B pesynbraTe, pectopaH, HoMep
npeaCcTaBUTENbCKOrO KNacca, BbICOTHbIE cafibl, KOMHa-
Tbl ANA COBELLAHNIA U T. . — BCE HAXOAUT OTPaXKeHMe B
obnuke dacaga.

BHewHMN BMA 3[aHMA MeHAETCA B 3aBUCUMOCTY OT
pa3nunuHbix $GakTopoB. 3anafHas CTOPOHa BbIXOAWT
Ha nepecevyeHne XaHOUT-aBeHIO M pPeKkU YOHreyoH,
npefcTaBnAloLLyio cO60i BECbMA OXMBJIEHHYIO 30HY,
Nno3ToMy 3aecCb He0BX0AMMO CO3AaBaTb OUYEHb APKUN,
BbIPa3uTENbHbIA dacafd. ITo JocTuraeTca bnarogaps

3ddeKTy pasHo06paznA, HEOQHOPOJHOCTUN N COXKHO-
CTV CTPYKTYpPbI BCE MOBEPXHOCTU CTEHbI, @ OCYLLEeCT-
BNAETCA 33 cYeT KOMOMHAL MM NPOCTbIX No dpopme, HO
pasHbIX MO pa3Mepy 3NeMeHTOB W LOMNONHUTENIbHO
KoppeKkTupyeTca OQYHKLUOHaNbHbIM Ha3HayeHnem
nomeLleHunn.

AU3AH OCBELLEHUA

KoHuenumna puHamnyeckoro ocseljeHna ¢acapa,
KOTOpOe BKIOYAEeTCA B BeYepHue yacbl, pearupyet
Ha PWUTM XM3HU XaH6WUT-aBeHI0. 3haHNe «OXUBaeT»
6naropapa OTAENbHbIM CBETOAMOLHbIM MUKCENAM,
npu 3TOM BbICBEUMBAIOTCA €ro pPasfiMyHble Yactn 1
BbIAENATCA YYaCTKM MaKCMManbHOM aKTUBHOCTWU.
AHVIMaLMOHHbI KOMMOHEHT MOXKeT ObITb 3anporpam-
MUpOBaH B AuanasoHe OT MArKoOro v MefneHHoro
cBeyeHus go 6onee AvHammnyHoro. KpacouHoe nuik-
cenbHOe OCBeLlleHVe CMMBONM3NPYET Npupoay, obpa-
60TKY AaHHbIX 1 GOPMY SHeprun 1 ABNAETCA YacTbio
o6Leln cTpaTerMn co3faaHusa U nopnepkaHua bpeHaa
komnaHun Hanwha, nosunumoHupytouwein cebs B kaye-
CTBE OfHOrO M3 BeAylWMX MUPOBbIX MOCTABLYNKOB
9KONOTrNYECKUX TEXHONOMNIA.

«B npoekte mepmadacapa AnNA 3[aHMA TONOBHO-
ro oduca Hanwha mbl cTpemunuch nsbexatb upes-
MEPHOro BJIMAHME Ha OKpyXaloljee MpoCTPaHCTBO.
Mo Beuepam, Korga MaccMBHOe 3AaHMe CTaHOBUTCA
MeHee 3aMeTHbIM, ero OcCBelleHne pacTBopAeTcA B
HOYHOM Hebe, NpeBpaLladcb B MEASIEHHO ABVXKYLLN-
ecA cKonneHua ceeTay, — rosoput beH saH bepkenb.

MHTEFPATUBHAA NPOEKTHAA MOAENb

Llenb npoekTta - goctmub 3dpdekTa pasHoobpasus,
HEOAHOPOAHOCTU 1 CIOXHOCTU BCEl MOBEPXHOCTM
dacaga. DTo ocyuecTBAAeTCA NOCPeACTBOM obave-
HUA CMCTEMBI Pa3HOMACLUTABGHbIX 3IEMEHTOB B NPO-
cTyto popmy. B CyLiHOCTW, OHY NpeAcTaBnAlT cobom
KapKacHble MOAY/M, KOTOPbIE OTPAXKAKT KIoueBble
napameTpbl, ONUCAHHbBIE BbiLLE.

Yto6bl pobuTbCcA Takoro pesynbTaTta, Obina
co3paHa umdpoBasa mopenb NpoekTa, KoTopas
no3BosiuNa MOAYINPOBaTb KJlOUeBble MNapame-
Tpbl, BAMALOWME, B CBOIO OoYepefb, HAa BHELWHUN
06nuKk ¢acaga 3paHuA. ITa MoAeNb CTPEMUTCS
ObITb MHTErpaTMBHOWN, CXEMATUYHOW U OTKPbLITOMN,
uMes [efio CO CJIOXHbIMW KOHCTPYKUMAMMK reo-
MeTpUYEeCKUX U HEreomMeTpuyecknx MPOEeKTHbIX
JaHHbIX, B TO e BpemMA OCTaBaACb rMOKOMN, HO
TOUYHOWN Ha MPOTAXKEHUW BCEro npouecca npoek-
TupoBaHuA. o cBoen cyTn 3Ta cucTema ABnAeTca
napameTpuyeckum cCpeacTBOM MPOEKTUPOBAHUA,
HO TaKXe UCNosnb3lyeTca B KauecTBe CpelcTBa KOM-
MYHMKaUWUKN, MOCKONbKY OHa MO3BOfsieT aBTopam
reHepupoBaTb KJlloueBble AaHHble orpaxpaatoLen
KOHCTPYKLWW, YTO, B CBOIO OoYepeab, AenaeT npo-
Lecc NpoeKTUPOBaHUA NPO3PaYHbIM U OTKPbITbIM
ANA BCEX YUYACTBYOLWMNX CTOPOH.

OcHOBHble MOKasaTenu npeacTaBnAlT cobom
Habop pasNMUHbIX 0COGEHHOCTEN dpacafa, KoTopble
NCMNONb3YyTCA ANA OLUEHKU onpefeneHHbIX acnek-
TOB W 3TanoB MNPOEKTMPOBaHUA. Pe3ynbTaThl 3TUX
nccnefoBaHMiA YacTo MCNONb3YIOTCA B AaNbHenwem
B KauyecTBe UCXOLHbIX AaHHbIX B NPOEKTHON Moaenu,
No3BONAA KOPPEKTUPOBATb OCHOBHble MapameTpbl
MU MHULUMPOBATb HOBbBIN, YNyYLIEHHbIA UWKN MNpo-
eKTUPOBaHUA.

KOHLUENUNA NHTEPbEPA ®OIE

B koHuenuun UNStudio ana ¢oie ronosHoro 3gaHusa
Hanwha naHgwadT npoponxkaetca B UHTEpPbeEpe ”
BbINONHAET OYHKUMIO OpPUEHTMpPa, B TO Bpems Kak
HaTypanbHble MaTepuanbl U pacTeHWa Co3falT pac-
cnabnaiowyto atmocoepy ana nocetuteneit. HexHasa
LBeTOBaA ramma, MepeKnunKarlowWwanacs ¢ OroTUrnom
Hanwha, coueTaeTca ¢ pepeBsHHOW Mebenbio, a
KadeTepun, pacronokeHHble Kak B CEBEPHOM, TaK ”
I0XKHOM BecTnbIoNnAX, co3aatoT GnaronpuATHble ycno-
BUA A5 COLMAnbHOro obuieHns. |

NHTepbepbl hone

UNSTUDIO

KoHKypcHbIi1 3Tan:

beH BaH bepkenb, Actpug
Mubep, lep MmpxeH, CoHTas
BnyaHrTyk, LyaH YxaH, JTiok
TaH, IO-[y Li33H,

Anbbept Moape, ®nun
Kray¢

BHyTpeHHue
KOHCynbTaHTbl: MapTuH
3aHrepn v lOpreH XenHuenb
DCKU3HDbIN NPOEKT:

beH BaH bepkenb, Actpug
Mubep, Mep MmaxeH n
MapTuH 3anrepn, CoHTtan
BnyaHrTyk, [>ytoH tOH

1 Anbbepto MapTrHes

KOHCYJIbTAHTbI
JNanpwad¢THbIN Agn3aiiH:
Jlooc BaH Bant

®acapapi v 3konorua: ARUP
Hong Kong

OcBeweHne ¢pacagos

1 nHTepbepoB: AG Licht
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B0POTA MAPKD 0/

3amyMblBaTbCA Haf CTUAMCTIKOM 3TOrO 06beKTa apxMTeKTOpbl CTyaMM AM Project Hayanu nocne cnos,
YCNbILAHHBIX BO BpemMsa oduLIManbHbIX KOHKYPCHbIX BCTpeY B LLaHxae: <<HOBbII/I NPOEKT byaeT HaXoAUTbCA
BHYTPU parioHa AHIMY 1 yHuBepcuTeTa TyHL3K, U Y HEro AOMKeH ObiTb MHHOBALMOHHBIN [V3alHY.

Matepuansl npegoctasneHsl AM PROJECT (ARCHITETTI MILANESI)
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Bup n3 komnnekca Ha
BbICOTHYIO 3aCTPONKY

CUTYyaUMOHHBIN NnaH
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Lopora CunuH

a3MbIWNAA Hag 3Ton ¢pason, 3oaune
MOHANK, YTO 3[aHNe AOMKHO XOPOLLO
BMUCbIBAaTbCA B KOHTEKCT ropoga u
YHVBepcuTeTa, NMO3TOMY Mpu Co3Aa-
HUW ero BHelHero obnuka cnegyet
MCMONb30BaTh Pa3Hble apXUTEKTYPHblE CTUN, TaK Kak
ero GyHKUMOHaNbHOCTb onpenensaeTcs pacronoxe-
HUeM mexpgy panoHom AHrny u Kamnycom TyHU3W, a
3HauYUT, OHO [AOJIKHO COOTBETCTBOBaTb 3TOWM Henpo-
CTOW ropofCKom cpepe.

C TOYKM 3peHUNA aBTOPOB TaKOW KOMMEKC He MOXKeT
BbIMNAAETb 3aypPALHO, €ro BHELWHWI BUA AOMKEH ObiTb
noKasaTteslbHbIM U CYMBOSIMYECKUM, YTOObI OTpaxaTb
WHHOBALMOHHOCTb UHAYCTPUW AW3aiiHa, COCpefoTo-
YeHHOW B 3TOM painoHe Kutasa, NoncTuHe ABAAioLEemca
LleHTPOM [aHHOWN OTpac/n B cTpaHe. OgHaKo Npu 3ToM
He cTonno 3abbiBaTb 1 KOHEUHYIO Liefb, KOTopyto npe-
cnenytoT nobble MHBECTULMOHHBIE BIOXKEHWA, — CO3-
JaHue o6beKTa, copaepxallero KompopTHble odpurcHble
N KOMMepueckue nnowaan Ansa apeHjaTopos. 3To
03Hauano, Yto cnepoBano usberatb 3KCTPEMasbHOrO
AM3aliHa 1 CNPOeKTMPOBaTb apPXUTEKTYPHO NpuBNeKa-
TeNbHbIN KOMMNNEKC ¢ KoMpopTabenbHbIMM MOMeLLeHN-
Amu. Mpwn 3ToM 3aTpaTbl Ha CTPOUTENbCTBO, @ TakKe Ha
obcny>KnBaHve 1 SKCNITyaTaLunio COOPYKEHUA [OMKHbI
COOTBETCTBOBATb CTaHAAPTHBLIM PbIHOYHBIM HOPMaM.

311 paKTOpbl MOBAWANMN Ha BbIOOP NMPOEKTHOrO pele-
HVIA,, @ TakXKe MaTepuranoB AJ1A CTPOUTENbCTBA U OTAENKM.

OAHO 3AHUE - TPU PA3HDBIX MOAXOAA
YyacToK 3aCTPONKM MMEeeT TPX PasHbIX YPOBHA B3au-
MOAENCTBUA C FOPOLCKMM KOHTEKCTOM.

MepBbIi — 310 fopora CunuHr. ObpaLleHHas Ha 3anag
CTOPOHA KOMIMJIeKCa UrPaeT Posib LEHTPANbHOMo paca-
[a N CaMOW BaXXHOW BMAOBOW TOYKW, OTKPbIBatOLLEN-
CA C rMaBHOW TPAHCMOPTHOW apTepun Meranonuca,
KoTopasA NPoXoAauT BAOJb yyacTKa 3aCTPOnKu. CUnmHr
CBA3bIBAaET OCHOBHYK CeTb FOPOACKUX Marmctpanei,
NO3TOMY JlaHHaA CTOPOHa HOBOFO CTPOEHUA ABNAETCA
caMon nNpefcTaBUTENbCKOM U CUMBONIMYHON. 1o cyTu,
370 oduMuUManbHbIN dacag 34aHnA, Kak C TOUKM 3peHns
paioHHoro mMacluTaba, Tak u Bcero LLlaHxas.

ABTOpPbI Ha3BanM 3TO «CUMBOJSIMYECKAS U TBOpYE-
CKas LLeHHOCTb».

BTopow — 3To B3anmogencTene KoMmnaekca ¢ XKunon
3aCTPOVKON Ha 10XKHOW 1 BOCTOYHOW CTOPOHAX y4acTKa.
Ha tore oTKpbIBaeTCA BUA Ha BbICOTHbIE »KuJible GallH.
OTO O3HaAyaeT, UTo 3[eCb HYXXHO cAenaTb LUMPOKYIO
Jopory, 4tobbl He NUWKNTb HOBbIE CTPOEHWSA U XKIUfble
NOMELLEHNS CONHEYHOro cBeTa. BocTouHas uacTb,
KoTopasA BbIXOAWUT Ha aopory DyKCcMH, oueHb BakHa B
nnaHe MOCTPOEHWA MPABUIbHOW 1 NPOMOPLMOHasb-
HOW CBA3W C CYLIEeCTBYOLWMNMMN 34aHUAMY, MOTOMY YTO
LMPVIHA JOPOrY He MOXET OblTb M3MEHEHA, U HEKOTO-
pble cylecTBytowme goma 6yayT pacnonaratbCA OUeHb
651M3KO K HOBOMY KOMIM/IEeKCy. OTa YacTb durypmpyet
Mo JI03YHIOM: <LIeHHOCTb YesioBeYecKoro gpakropan.
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MapLupyTbl ABUMXEHUA
o ranepen

MapupyTbl gocTyna
K BEPXHUM 3Taxam

TpeTnin — 3TO CBA3b C BHYTPEHHEN KMN3HbIO KaMmny-
ca, KOoTopasA OCyLIeCTBNAETCA uyepe3 MeLlexoaHblIit
TOHHenNb, NpoxoaAwnn nog goporon CUNUHF 1 CBA-
3blBaOWMIA KaMmnyc TyHU3M C MeCcTOM CTPOUTENbCTBaA.
PeweHne 310l 3apaaum 6b10 0603HaUEHO Kak co3fa-
HUe «MPOCTPAHCTBA TIMYHOTO AyXa».

OnpepenuBLINCL C KOHTEKCTOM, aBTOpbl nepeLu-
NN K OCMBICNIEHUNIO BHELLHEro Bupa coopyxeHua. OH
JONXeH 6bin NMeTb eAuHY CTUINCTUKY, HO pasHble
cnocobbl B3avMOAENCTBMA C OKpYXalolleln cpefoi:
nepBbli — Ha OCHOBE CO3[aHWA 3HAKOBOrO, CUMBO-
nuuHoro dacapa co CTopoHbl gopory CunuHr, cnegy-
oW — MeHee MaclITabHOro, YeNIOBEYECKOro YPOBHA
BOCMPUATUA CO CTOPOHbI Tpacchl OYKCUH 1, HaKoHeL,
opraHu3aumsa «JIMYHOCTHOIO MPOCTPAHCTBa» — MeCTa,
CBA3bIBAOLLEr0 KOMMNEKC C KaMnycoM TyHL3u.

Mpun co3paHny BHelwHero obnnka CTpoeHUs pas-
paboTumKu NpoekTa yepnanun BLOXHOBEHME B 00b-
eKTe, MpeAcTaBnAwLEeM KhacCcuyeckne WTanbAH-
CKMe apxXMTeKTypHble Tpaguumu: nanauuo [ykane
B Yp6uHo (Palazzo Ducale di Urbino), cnpoekTtu-
poBaHHOM JlyunaHo JlaypaHa B KoHue XV Beka,
KOTOPbIi OonpeAeneHHO ABNAETCA CaMblM OpPUrn-
HanbHbLIM 3JaHMeM 3Moxu PeHeccaHca B uctopun
WTaNbAHCKOrO 3044YeCcTBa. JTOT ABOpeL UMeeT Tpu
pa3HbIX Ppacaja, HO B TO ke BpeMsa ABNseT coboi
eINHYI0 KOMMOo3ULuio.

CTopoHa 3paHuA, KOTopas CMOTPWUT Ha AOpOory,
Befyllylo 13 Prma, MOHyMeHTanbHa U CUMBONUYHA.
OHa cfIoBHO npepynpexpaana Bcex, KTo npuesxan B
Yp6urHo, 0 cune 1 Mowm ropoga.

Macap, BbIXOLAWMIA B FrOPOA, COBEPLIEHHO ApPY-
roi: OH MeHee MOHyMeHTaseH, 6onee ApyenobeH n
AemoKpaTnueH. Mpu ero co3paHum JlaypaHa ncnonb-
30Ban MAe «OTKPbITON KHUAM».

LleHTpanbHas »e yacTb ABNSET CO6OI CaMblii SMeraHT-
HbI 1 KpacuBbIi ABOP B CTUNE UTaNbSHCKOro PeHeccaHca:
yeamHeHHoe 1 6e3MosBHOE CepALie ABOpLa.

BbIXO4 HA AOPOTY CUMUHT
JTa CTOpOHa KOMMJEKCa MMEeeT CMMBOJSINYECKOE 3Ha-
YeHMe 1 OTPaXKaeT KpUTEPUIA YCTONUNBOCTU KySIbTYpbl.

Mocne aHanM3a KOHTEKCTa MECTHOCTM OCHOBHOM
npo6nemori 304YMx ObINO HAWTU CUMBONUYECKNN
0o6pa3 AnA MOHyMeHTanbHoro ¢acaja, BbIXOAALLErO
Ha popory CunuHr. OH 06A3aH NMONTHOCTbIO COOTBET-
CTBOBATb 06LLEMY 3aMbICJTy MPOEKTa 1 yA0BIETBOPATL
OXMOAHUAM KJIMEHTa: KOMMJIEKC AONIKEH CRyXUTb
HEKMM CBA3YIOWMM 3BEHOM MeXAy palioHOM cocpe-
[OTOYEHMA WaHXaNCKUX An3anH-cTyaun n Utanven.

ABTOpbl nogymanu, Yto 3TOT CUMBOMN3M AOJIXKEH
COOTBETCTBOBAaTb MPUHLUMUMNY YCTONYMBOCTU KYyfb-
TYPHbIX TpaguuWiA, KOTOpbIA O3Hayan 6bl CBA3b C
WTannemn, Ho nerko untancs 6bl B KOHTEKCTE MECTHbIX
LMBUAN3ALNOHHbBIX LLEHHOCTEN.

Mo3ToMy apXWTEKTOPbI Pa3paboTanu COOpPY>KeHWe,
HaMoOMMHaloLee TUraHTCKUE ONYOTKPbITble BOPOTa,
TUNWYHblE AN KuUTalckon Tpaguumn. OpHako Heobxo-
Aumo 6bi1o gobuTbea Takoro 3ddekTa, UToObl YenoBex,
CMOTPALLMIA CO CTOPOHBI Lopory CUMNVHT, BOCMPUHKMAN UX
He TOMbKO KaK BXOAHbIE BOPOTa B HOBbIV KOMI/IEKC, HO 1
KaK CMMBOJIMYECKIe iBepW, BeayLLe Ha 3anag, B Vitanuto.

= il
s naan

DCKM3HbIN PUCYHOK NpOeKTa
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NanpwadTHbIN an3anH
BHYTPEHHEro ABopuKa

DTaXKn CoOeanNHSAIOT
3CKanaTopbl

3oAaune xoTenu, YTobbl NtoAN Yepes HUX Kak Obl «ryTe-
LecTBOBaNM» B MPOLLIOE, B TO BPems, Korga >Xun
Mapko [lono, nepsbii YyenoBek, COeAVHMBLUUN ABe
KYNbTYpbl: UTaNbAHCKYI0 U KuTalickyto. B pesynbrate
Mapko MNono npeBpaTUNCA B KyNbTYpHbIA CUMBOS NPO-
ekTa. A dacap ctan BbImnAfeTb, Kak rMraHTCKmMe BOpo-
Ta, 3amepLume B MONYOTKPbITOM COCTOAHWM, CJIOBHO
npurnawaoLwmne BONTU B MUP AM3aliHa, OTpaKaloLwmi
3anagHble U UTanbAHCKNE TPaauLmn.

AOPOTA ®YKCUH: LEHHOCTb

YEJIOBEYECKOIO ®AKTOPA

Cnepya TpaguuunsaM, 3a50XKEHHbIM MpU CTPOUTENb-
cTBe ABOpUa B YpOUHo, pacaf, o6palleHHbI K fopore
DyKCWH, CNPOEKTUPOBaM C YyMEHbLUEHNEM Pa3MepoB
OCHOBHbIX YacTel 3aaHnsA. MeHee macluTabHble CTEHbI
6bINN TaKkXKe OTOABMHYTbI OT JOPOrK, YTOObI CO3AaTh
Hebonbluylo nnoLwaab, KOTopas No3BoNWT Habnoga-
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TeNIAM Nerko 0XBaTUTb B3rNALOM 3aHNE BO BCIO BbICO-
Ty, @ TakXXe NNaBHO BKJIIOUYNTb HOBbIA KOMMNEKC B
CYLLeCTBYIOLNIA XKMNNON KOHTEKCT.

KAMNOYC TYHU3U:

JINMHOCTHOE NPOCTPAHCTBO

Moa3emMHoe nelexogHoe MPOCTPaHCTBO, Mpoxoasiyee
noa goporon CUNWHI, COeANHAET HOBYIO MOCTPOWKY C
kamnycom TyHU3n. OHO co3aaeT coBcem ApYryto aTMoCc-
depy B UeHTpe CeBepHOW YacTV KOMMeKca, Mrpato-
el posb LeHTpanbHOro Agopa. Mo MHeHMIo aBTopoB
Jlyyllle BCEro HOBble MOCTPOMKY U CyLLecTBytoWMe 34a-
HVA MHCTUTYTOB AM3aliHa U NpoeKTMpoBaHUA TyHU3N
06beanHUT cBOOOAHAA OT KaKMX-NIMGO OOBLEKTOB Tep-
putopua. [IBop 6bin CNPOEKTUPOBaH B COBPEMEHHOMN
WHTepnpeTaummy OpUrMHanbHOM atMocdepbl Kamnyca:
CMOKONHOE N MeAUTaTMBHOE MPOCTPAHCTBO, rae ecTb
BO3MOXHOCTb MOCMAETb U OTAOXHYTb, NOAYMaTb 1 NPO-
BECTU LLIOY UnW Ny6ANYHOE MEPONPUATHIE, TaKOe, Hanpu-
Mep, KaK BbICTaBKa CKY/bMTYpP WUIN UCKYCCTBa.

Ero nerko wmcnonb3oBaTb AnAa ny6anyHbix obpa-
30BaTeNibHbIX OYHKUMIA, @ MMEHHO CO3fjaHuA My3es
KpeaTMBHOro Aun3aliHa, 6ubnnotekn nanm mecta gns
npoBefeHNs pPasfInyHbIX MOKA30B.

B3AMMO3AMEHAEMOCTb U HE3BABUCMMOCTb

MepBas Npobnema, C KOTOPOW apXWUTEKTOPbI CTONKHY-
JINCb, aHaNM3MpyA NOCTaB/IeHHble 3adaun No GyHKUMO-
HasIbHOMY HamnoJIHEHUIO KOMMEKCa, — OFPOMHOe KONn-
4ecTBO Tpebyemblx KBafpaTHbIX MeTPOB. [o3Tomy BCTa-
na AUnemMma, Kak, pasgenvs rnolaan no HasHauyeHuio,
O[JHOBPEMEHHO CO3[1aTb YC/I0BYA ANA X 00beAVHEHNA.

[ns 31oro 6bina paspaboTaHa crcTemMa, COCTOALLAA 13
HaNoXXeHA Kak Obl TpeX CNoeB rpaHeli obLecTBEeHHONM
MKM3HW, CO3AAIOLUMX BEPTUKAIbHYIO CBA3b MEXAY Pa3Hbl-
MU YacTAMM 06bEKT, MO3BONAA MM B3aUMOAENCTBOBATD,
HO NPU 3TOM COXPaHAA NX MAEaNbHYIO0 HE3aBUCMOCTb.

1) Cnoi nepBbIt — 3TO FOPOACKasA XU3Hb U nnacT
obMeHa Ha HWXHUX ypoBHAX. OH ynpaBnsaeT CBA-
3blo ropofa u gopor CunuHr n ®ykcnH. Mostomy
3[leCb PaCnoNOXNIN KOMMEPYECKYI0 COCTaBAIOLLYIO
(rOpOACKYI0 XM3Hb): MO HanpaBieHNIO ABWKEHNA K
LileHTpanbHOMy ABOPY CTanu pa3MeliaTb OCHOBHble
ob6pasoBaTesibHble My6nMYHble OOBEKTbI, TakMe Kak
6ubnuoteka n My3seli au3aliHa, MecTo ANA Npose-
fAeHnA woy. BTopoi 3Tax oTBenu nop pectopaHbl u
Opyrue Kommepyeckme npeanpuaTmsa.

2) Cnoi BTOPOW — 3TO ypOBEHb BCTPEY U MCCNeJOBaHNIA,
BKJIIOUAET B Ceb6s1 OCHOBHblE HAyuHble 1 0bpa3oBaTesb-
Hble LIEHTPbI, OTENb Y HEKOTOPYHO YacTb TBOPYECKON KOM-
MepLuK, KoTopas no 6oJbLuei YyacTy CBfA3aHa C uccie-
[OBaHVAMW. DTOT NACT JOMMKEH CTaTb MAaeanbHbIM CBA-
3YIOLMM 3BEHOM MeXAy YHWBEPCMTETOM, FOPOACKON 1
OPUCHON KU3HBIO 1 NPEANPUATUAMN UHAYCTPUN AU3ali-
Ha, PacnonoXeHHbIMU HaBepxy. [1o 3Toro NpocTpaHCcTBa
TaKkXe JIerko AobpatbCA C HIPKHEro 3Taxa, brnarogaps
[BOMHbIM 3CKanaTopam, YTo No3BONIAET NPOBOANTb 34eCh
ny6nuyHble KoHbepPeHLMN 1 BaXHbIE BCTPeUN.

3) W HakoHew, cfioli TpeTUl — 30Ha, NOCBALLEHHAA
ToproBne n opucam. Ee pacnpepenunu no uetbipem

6allHAM, uTOGbl YMPOCTUTL MM3Hb apPEHAATOPOB.
OCHOBHOI yYepTol 3TON QYHKUMM ABNAETCA TO, YTO
Kakpas 6allHA nMeeT OTAeNbHbIN BXOA, MO3BONALWNIA
nonacTtb Ha cBoe pabouee mMecTo, Korga apyrue obucobl
3aKpbITbl. OTO JaeT BO3MOXKHOCTb COKPATUTb U JIErKO
pa3fenuTb 3KCMayaTauMOHHblE pacxofbl apeHAaTo-
poB. HekoTopble BepxHMEe 3Taxun OTBeAeHbl Noj KOH-
depeHU-3anbl 1 KOMHaTbl AN NeperoBopoB, pasmepbl
KOTOPbIX BAPbUPYIOT OT 0UeHb 60/bLIMX [0 MaleHbKIX.

FTANIEPEA MATTEO PUYYM
OpHo 13 TpeboBaHMI KOHKYpCa OTHOCUNOCH K Co3Aa-
HUKO YNWLbl UTaNbAHCKOrO AM3aliHa, KoTopaa Takxe
BKJIIOUYEHa B MN/1aH pa3BUTUA palioHa Kak 0coboe MecTo
ANA cneumnanbHbiX KOMMEPYECKUX Lesel, cBA3aHHbIX
C HAYCTPUEN NTaNbAHCKOTO AN3alHa U KynbTypbl.

ABTOPbI NPEASIOKMAN PaACToNIOKUTb ee BAONb HOBOM
TPaCChl Ha KOXHOWM rpaHULIe KOMIEKCa, HO 13-3a CyLle-
CTBYIOLLEN WO 3aCTPONKN ee, K COXaneHunio, Hemnb3a
6bI110 NEerko 1 NpaBWIIbHO CBA3aTb C Aoporont OyKCuH.
MoaTOMy apXUTEKTOpPbI MPUHANM peLleHne Co3AaTb CBA-
3ytoulee 3BeHO oOT gopor CunuHr u OyKcvH, npaylee
BrMy6b KOMMJIEKCa, 1 UCMoNb30BaTh AJIA 3TOrO UTaNbAH-
CKYH KOHLIENLUIO ranepeli, NOKPbIBAOLMUX MELLEXOAHYIO
TOProBYIO YNULLY, PAacNONOXEHHYIO MeXay ABYMSA 3AaHNA-
M. B Vitanum ecTb KpacrBble NpuMepbl TaKOro popaa ne-
raHTHbIX TOProBbIX YNUL: ranepen Buttopmo SmaHyasne B
MwnaHe, Anb6epTo Copau B Pume 1 Ymb6epto | B Hearone.
Ocobasa atmochepa BHYTpU ranepemn — 310 KompopTHoe
COeAVIHEHWE FOPOLCKOro OTKPbITOrO U TOPrOBOro 3aKpbi-
TOro MPOCTPaHCTB. ABTOpPbI xoTenu 6bl Ha3BaTb CBOe
HOBOe TBOpeHMe ranepeent Matteo Pryun.

®urypa MatTteo Pryum 6bina BbibpaHa He cnyvaiiHo,
TaK Kak oH, Hapagy ¢ Mapko lNono, Bcerga 6bin yeno-
BEKOM ABYX KYNbTYp, OT/IMYHO 3HaloWmm 1 BocTok, 1

3anaf, oco6eHHO ecTecTBeHHble HayKu, dunocoduto
1 Teonoruio. OH NonbiTanca o6beANHUTL CBOW, eBPO-
NencKnin Noaxo € KOHYLMaHCKM, GrnocodCKnm un
CO3AaTb HOBbIN BbICOKWI B3rNAA Ha MWD, BKIOUYMB B
Hero camoe Jiyullee U NpaBAMBoOe.

NPUPOAA CTAHOBUTCA APXUTEKTYPOI
Pa3paboTKy KoHuenuuu naHgwapTHOro Am3alnHa
aBTOpbl Hayanu C MAen capa, KOTOPbIN AOMKeH Obin
He TONbKO 3aMoJIHUTb NYCTOTbl MeXAY 3AaHMAMM, HO
M CTaTb XOPOLWO MPOpPaboTaHHbIM OTKPbLITbIM MPO-
CTPaHCTBOM, UrPaIoLLMM POJib CBA3YIOLLEro dNemMeHTa
MeXAy CyLeCTBYIOWUMI U HOBbIMW NMOCTPOMKaMU.

Ounocoduein cospaHusa naHAWAGTHOro Ar3aiiHa CTano
CIMAHNE CTUNEN UTANTbAHCKOTO N KNTaCKOro CafioB.

NTanbAHCKNIA cap — 3TO reomeTpus, UHCTPYMEHT,
KOTOPbI UCMONb3yeT 4YenoBeK, 4ToObl NpuaaTb
dopmy u ynpaBnsaTb npupogoi. ns 3Toro 6bina
CNpoeKTNPOBaHa UHCTaNNALUA B CTUNE NISHA-aPT, rae
MonAM 1 NOKPbITbIM TPaBOW XOfIMaM NMPUAAETCA reo-
MeTpuyeckasa popma.

Kutaickuin cag — 3170 CMMOHMA FrapMOHUN NPUPOADI,
coyeTaHne apXMTEKTYPbl U eCTeCTBEHHbIX 3N1eMEHTOB,
TaKVx, HanpUMep, Kak KaMHU, a TakKe MO33UM 1 XKUBOMUCH.

CBA3aTb NaHALWAPTHYIO KOHLENLMIO C apXUTEKTYPOI
B YHVKasbHbII aHCambnb aBTOpam MoMorna KuTau-
CKaf >KMBOMMCb. JHepreTuka NMHUN Ha KapTruHax Cbio
Baiia mobypguna K co3paHuio MepekpecTHbIX CUio-
BbIX JIMHUIA, KOTOpble CTanu CBA3YIOLWEN CTPYKTYpomn
AU3aliHa BCero npoekTa: oT nerisaka Ao odopmieHmns
dacapos Bcero Komnnekca.

G®opmbl penbeda Bo3pacTaldT MO HanpaBNeHMUIo
K 3[aHWI0 M CTAHOBATCA TMraHTCKUMU O6beKTamu,
3[@aHUAMN U TePPUTOPUAMN ANA My3ea U BbICTaBKU,
3axBaTblBasA 1 BHYTPeHHee NpocTpaHcTeo. M

MPOEKTHAA FPYMMA
PykoBoguTenb npoekra:
apxuTtekTop [ko3ed an
Mackyane - AM Progetti srl,
MwunaH, Utanus
TBOpYeECKN KONNEKTUB:
AMLAB: Ix<03ed gn
Mackyane, AneccaHgpo
ToHaccu, Hapg3sapeHo
Yepksanba, ArHece
MapTuHonu, SHed
Munactpo, MaTTeo
PaHrettu, JaHnenna
Kunpuanu;

AMSTAFF: Pogonbdo
CopmaHw, IxxynmaHa
CaHTopo, Banepwuo Mouuywu,
Tommaso Makkennu, Apumn
[IKyHbO;

AMCHINA: Ma [IxyH (JoH),
UxaH XoH e (Mapu), An
Ixu CyaH (MB), MaH Xyai
®aH (Mapraper), Llyin XyH
(Tpeiicn), Ma YoHr (Maikn),
BaH UH (Bukun), AH XoHWn
(XoHwn), YxyH Huro (Huro),
CoHnr Kengn (Kenan)
KoHcynbraHTbI:
ycToliumBOe pa3BuTue —
CredaHo BaneHte
KOHCTPYKUUN —
®paHyuecko Mopmo
peHaepbl — Linrender
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H0BAR OLIEXLIA LUI7
CTAPBIX HEBOCKPEROB

Hebockpebbl, kak v niobble 30aHna, MOryT CTapeTb Kak MOPanbHO, TaK 1 TeXHYECKN. V1 Torna BO3HMKaeT 3afada nnbo
CHeCT NogobHOe CoopyxeHue, MO ero 06HOBIUTL. MexayHapoaHas apxuTekTypHaa dupma Laboratory for Visionary
Architecture (LAVA) pa3paboTana NpocTon 1 Mano3aTpaTHbli Cnocob pereHepaLiv NoaobHbIX CTPOEHNI B COBPEMEHHbIe,
3KOMOMMYECKI YNCTbIE, MMEIOLLE OPUTMHANBHDIA BHELWHWI 00K BalHK. B OCHOBE KOHUENUWMY — Nerkas B MOHTaXe
obonoyka Tower Skin, koTopyto LAVA npeacTasina Ha OTKPbIBLIENCA BeHeLMaHCKOoM apxmTeKTypHOM bueHHane.

Matepuansl npegoctaeneHs LAVA
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BOJIbLUE C MEHbLLMMU TPATAMU

To, uTOo MepBOHaYanbHO 3a4yMbIBaNOCh KaK PUCKO-
BaHHbIN NPOEKT MO CMeNIo nepecTporike 34aHuA
TexHonornuyeckoro yHusepcuteta B CupgHee (UTS),
pa3Busiock B 6osee WMPOKYI0 apXMTEKTYPHYIO cucTe-
My ANnA BuMAOM3MEHeHUA He3bOEeKTUBHBbIX 1 yCTa-
peBwux GalleH, He TpebyloLy UX CHOCA U PEKOH-
cTpyKummn. KomnaHna LAVA co3gana opurnHanbHbIA 1
HW3KO3aTPaTHbIN Cnocob, KOTOPbIA NO3BONAET NErko
nponsBect o6ANLOBKY 3f4aHuA. 3TO, B CBOK Oue-
penb, MOXeT NPUBECTN K U3MEHEHWIO YPOBHA 3KOMO-
FMYHOCTM N BHYTPEHHEro KoM¢popTa B CYLLECTBYIOLMX
COOpPYXeHnAX, Taknx Kak 6awHa UTS, BHewWHuiA Bug,
KOTOPOW B CBOe BpeMs 6blf1 BNOSIHE HOBAaTOPCKMM, HO
B HaLLW AHW BbIMNAZUT HECKONBbKO CTapOMOAHO.

Tak B uem e cOGCTBEHHO 3aK/IOYAeTCA TEXHONOMMA
Tower Skin? Yxe cywecTtByiollee cTpoeHue «obopa-
YMBAIOT» TPEXMEPHOI JIErKOWN CETKOW 13 BbICOKOKaye-
CTBEHHOW AYENCTON 060M0UKM N3 KOMMO3UTHOW TKaHW.
MoBepxHOCTHOE HaTAXKeHue no3BonaeT el ceobop-
HO MOKPbIBaTb CTEHbl U 3NEeMEHTbI KpbiluW, [JOCTUras
MaKCMMasnbHOro 3puTenbHoro sddekTa Npu MUHUMY-
Me GUHAHCOBBIX BNIOXKEHWI. 3aTAHYTble TEKCTUIIbHOW
MeMOpaHO MeTaNNIOKOHCTPYKLUMU NPUKPYUMBaloTCA

BbawHa UTS
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MnaH mecTHOCTK
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K dacagy yxe cyulecTBylolwero 3aaHus, obecneunsas
NPy MUHYMANbHOM HarpyXeHun (MpU MMUHUMaNbHOM
Harpy3ke) NOCTOAHHYIO KPUBMU3HY 0605104KI. B TemHoe
BpeMs CyTOK flaHHasA CTPyKTypa 6e3 Tpyaa npespalyia-
eTcA B «YMHbII MyNbTUMeAUNHBIN dacag», KOTOpbIii
MOXHO WCMONb30BaTh ANA AUHAMUYECKOW aHUMauun
1 nepegaun nHpopmaumun. 1o 3ppeKTMBHaA UHTErpa-
UMA NPUHUMMNOB apXUTEKTYPbl, MOAbl, CPEACTB Macco-
BOW MHOOPMaLMKM 1 CBA3M B HOBYIO rM6praHYIo opmy.
KoHuenuna BTOpUYHOW OBNULIOBKM ABNAETCA NpO-
[OJKeHVeM nccnegoBanuii komnanun LAVA B cdepe
YCTONUMBOI O6LECTBEHHONW apXMTEKTYpbl. 3aech ner-
Kue CoBpeMeHHble MaTepuasbl COYeTalTCA C Nocnea-
HUMK pa3paboTkamm B chepe LUndpPOBbIX TEXHONOTUIA,
4TO6bl JOCTUYL BOMbLIErO (APXMTEKTYPA) C MEHbLLINMI
3aTpatamu (maTepuran/aHeprua/spems).

OCHOBHbIE XAPAKTEPUCTUKU
M3meHAs BHeWHWn O6NAMK OallHK, apXUTEKTOpPbI
«papAT» CupaHelo elle OAHY 3HAKOBYK BbICOTKY. Kak
OnepHbIl TeaTp C OTKPbIBAOLWMMCA C HEFO BUAOM Ha
raBaHb BOCMPUHUMAETCA B MUPE B KayecTBe BU3UT-
HOW KapTouku CupaHes, Tak e n 6awHA UTS moxeT
CTaTb CMMBOJIOM LIeHTpanbHOM 4YacTu ropoga. OHa
ABUT COBON MHHOBALMOHHDBIN U MPAKTUYHbBIN NOAXOS K
peHoBaLMN MOPasbHO YCTapeBLUMNX CTPOEHWUIA, YUUTbI-
BaIOLLMI Npo6nembl UX SKONOrMyeckom yCToNYnBOCTH.
bbicTpo meHAowwmeca TexHonorun codgaHna CMU,
cpefAcTBa CBA3M U HOBeWWMe MaTepuanbl U MeToAbl

EEEEER TR
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BawHa UTS

o 1 nocne
peHoBaLun, BUA
OHEM

Bupa Houblo
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[uarpamma KoHuenumm
SHepProspeKTMBHOCTY

114 m
1265 m

BefleHVA paboT BLICTYNAT B KauecTBe KaTanmsaTopa
ANA OMONOXEHMA He TONbKO BHELLIHero 06sunKa, HO 1
CcaMoW CTPYKTypbl 6alHKW, co3gagyT AnA Hee HoBble
BO3MOXHOCTU MO 3KCMyaTauum 1 YCTPOWCTBY KOM-
dOpTHOW Ccpefbl ANa noceTuTenei.
MynbTmepuninHbln  dacap npupgact 6bawHe UTS
WHAWBUAYANbHOCTb W cAenaeT ee MaKCMMasbHO
3aMeTHOI B cuilyaTe ropofa. 3gaHune npunobpeTeT cTa-
TYC NPOrpeccrBHOro O6LECTBEHHOrO yupexaeHunsa
MHTEPAKTMBHbIMM, SHeprocbeperawwmMm cuctema-
MU, KOTOPOE XOPOLIO BMWLIETCA B PYC/IO MPOEKTOB,
naywrx B yHMBEpCMTETE B peasibHOM BpeMeHN.

9KOJIOTMYECKAA YCTONYNBOCTDb

3a BCell 1eraHTHOCTbIO AaHHON MAen NpaYeTca Tpy-
JoeMKaA WMHTenneKkTyanbHaa paboTa KONNeKTuBa, B
pe3ynbTaTe KoTopoi poxpaetca dunocodua cospa-

HUA SKONOrMYecKn YCTOMYMBOFO FOPOACKOro Mpo-
CTPAHCTBA. OTO 3PPEKTMBHOE N Jaxke Mo3TUYeckoe
BMELLATEeNIbCTBO B CTPYKTYPY Cpefbl 06UTaHUA UCXO-
AWT OT 03aboyeHHOCTM KomnaHum LAVA Bonpocamu
6romopdonornn, 3KoNornm n He0HXOANMOCTY PeHTA-
6enbHOro UCMNOoNIb30BaHUA <MUHMMANbHOW» MOBEpX-
HOCTW.

Mpo3payHbIil «<KOKOH» 06NLLOBKM BaLIHM CNOCco6eH
Co3AaBaThb CBOW COOGCTBEHHbIN BbICOKOIGGDEKTUBHDIN
«MUKpOKNUMaT». BMOHTMpOBaHHble B Hero ¢oTo-
aneKTpuYeckne naHenn MOryT MpPOU3BOAUTb 3SHep-
rmio, a cama obonouka — cobupatb JOXKAEBYIO BOAY,
ynyJwaTb pacnpefeneHne LHEBHOrO CBeTa, a Takxke
cnoco6cTBOBaTb KOHBEKTUBHOMY TEMI006MeHY, TeM
CaMbIM ynyywasa BEHTUAALMIO NOMeLLeHNIA, — BCe 3TO
COOTBETCTBYET MOBbILWAWMMCA TPebOBaHMAM K JaH-
HbIM NapameTpam 3aaHN.

Tenno HanpaBnAeTcAs BepTMKaNnbHO BBEpX K Bep-
WwnHe GallHW 1 NPOW3BOAUT SHEPruio, YTO, B CBOIO
ouyepefb, COKpaLlaeT HarpysKy, CBA3aHHYIO C KOHAM-
LIMOHMpPOBaHMEM BO3[yXa.

Bopa BO BpemA pgoxpaa cobupaetca NoKanbHO Mo
nepumeTpy 06/MLOBKKW, YTO NMOMOraeT 3[aHNI0 CHU-
3UTb TMAPOANHAMMNYECKYIO HArpy3Ky.

ConHeuHas sHeprna akkymynmpyeTca B TeUeHve BCero
rofa, YTo TakKKe COKpaLlaeT SHepro3atpatbl Ha NoA-
cBeTKy dacaga B HOUHOE BPeMSA M YaCTUYHO MOKPbIBaET
NoTPe6HOCTb B 3MIEKTPUYECTBE B TEYEHUE AHS.

Mpy MOHTaxe NOJOOGHON KOHCTPYKLMU BMella-
TENbCTBO B CYLIECTBYIOLYIO CTPYKTYpY Ppacaga HoCuT
MUWHVMAbHBIA XapakTep, YTO MO3BOJISET KOHTPOSM-
poBaTb MepemMelleHne TenoBbIX MOTOKOB U co3fa-
BaTb KOMGOPTHYIO TEMMNEpPATypy BHYTPEHHErO BO3AY-
xa. Ecnn oTKpbITb ceKUMr ¢ 0fMHaPHbBIM OCTEKNIEHMEM,
NMOTOKM BHELIHEro BO3/yXa yBENMYaTCs, 3TO NO3BOANT
CHV3WTb 3aBUCMMOCTb MOMELLEHUA OT LEeHTpanun3o-
BaHHOTO KOHAMLMOHMNPOBAHUS.

MPOCTOTA MOHTAXA

KOoHCTpyKumA co3aaeTca C MCnonb3oBaHnem Lndppo-
BbIX METO/IOB, @ ee 3fieMeHTbl pa3paboTaHbl 1 Npo-
M3BeAeHbl C MOMOLLbIO KOMMbIOTEPHbIX TEXHONIOTNI
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3a nNpeaesriamu TePpPUTOPUN 3aCTPOKU B COOTBET-
CTBUW CO CTPOrMMu ponyckamu. [epBoHavanbHble
BapuWaHTbl 1 KOHOUTypaLnm CTPYKTYpbl Npon3Bese-
Hbl TaKUM 06pa3om, YToObl C NErKOCTbio MPUHUMATb
nobble GOpPMbl U YUUTbIBATb Camble CJIOXKHble Tex-
HUYecKMe napameTpbl M 3KCNiyaTauUOHHble Tpe-
60BaHuUA.

YHUOUUMPOBAHHOCTL CTPYKTYPbI MO3BOSIMIA COKpa-
TUTb BPEeMA 1 3aTpaTbl Ha ee NPOU3BOACTBO, a HaNu-
yre CTaHAAPTHbIX 3N1IeMeHTOB crnocobcTyeT BbicTpoO-
My W Jlerkomy BOCCO3[aHWIO AeTanein AnA 3aMeHbl.
MwuHVMManbHoe NpUMeHeHNEe CTalbHbIX KOMMNOHEHTOB
N TUNOBbIE TOUKN KPENneHMsa NnoBbiwatoT 3pdeKTns-
HOCTb M NNErKOCTb MOHTaa.

Ob6ecneunBaioLMin ONTUMarbHble YCII0BUA NpoLecc
Pa3paboTKNM MUHMMANIbHOM MOBEPXHOCTU U Lnudpo-
Bble TEXHOMOrMM MPOU3BOACTBA MO3BONAT Tower
Skin oTKpbITb HOBOE N3MEPEHMNE B MPAKTUKE IKOSOMU-
YecKn yCTONUYMBOrO NPOEKTUPOBaHNA.

Cnepya cTpaTerum pasBuTuA, OCHOBAHHOW Ha camo-
[OCTAaTOYHOW AMHAMUYECKOWN YCTOMUYMBOCTU, MPOEK-
TUPOBLLUMKW [OMKHbI OfjepaTb Nobeay B CTpemaeHn
K ONTManbHO 3G deKTUBHOMY 1CNONb30BaHMIO MaTe-
puana, obneryeHno Beca KOHCTPYKLMK, COKPaLLEHWNIO
BPEMEHM Ha MPOU3BOACTBO 1 MOHTaX 1 OLHOBPEMEH-
HO [06UTbCA MaKCMMarnbHOro BU3yanbHOro Bo3fen-
CTBMA B MacwTabax Bcero ropoaa.

O6nnyoBKa 3ToM 6GawHWM crnocobHa MNPOAEMOH-
CTpupoBaTb NepefoBON, OCHOBaHHbLIN Ha uUudpo-

MaHopaMHOe OCTeKSIeHNe OTKPOET BUA Ha rOpoa v
MOBBICUT CTEMEHb AHEBHON OCBELLEHHOCTU Nomelle-
HWI, co3aaBas BU3yasibHbIi KOMGOPT ANA Ux obuTa-
Tenle. OTO 3acTaBWT NoceTUTenemn pacnonaraTbca y
KpaeB 6allHK, YTOObl HacnaXKAaTbCA YHUKanbHbIMU
BMAAMMW XKM3HW ropofa, He MOKuAas BHYTPEHHero
NpoCTpaHCTBa.

TEXHOJ10TUA «QEHb U HOUb»

Mo mepe TOro Kak feHb CMEHSAETCA HOublo, YMHas
UHGOpMaLMOHHasA o06nMLUOoBKa 6awHM npoasnaeT
cebs Kak Masik Ha ropusoHte CupHes. OTO NoBepx-
HOCTb OTpakaeT bueHwne «cepaua» UTS.

bnarogapsa MHHOBALMOHHOW coCcTaBnAlLWen pacaga
3paHuA, 6awHA UTS OygeT vrpaTb akTUBHYO Pofib
B TPAHCAAUUU CBETOBbIX MPeACTaBNIEHUN, YHUBEP-
CUTETCKMX MEPOMNpPUATUNA, a TaKXKe AeMOHCTpauun
CNOXHOW No3HaBaTeNIbHOW MHopmauun ana obuie-
CTBa, KakK Ha JIOKaJIbHOM YPOBHE, TaK U B MacliTabax
BCEro ropopa.

Qopma 6awHn UTS no3sonuT mcnonb3oBaTb pas-
NNYHble MeTofbl 06paboTKM NHbOPMALIMM, NONYYEH-
HOW B onpefeneHHOM MecTe, 1 AEMOHCTPUPOBaThb ee
B COOTBETCTBUM C NMOTPEOHOCTAMU rOpoAa 1 Hanpas-
NeHneM ABMXKEHUS [HEBHOro CBeTa. DTO CTaHeT BO3-
MOHbIM 3@ CYUET KOHTPONIMPYEMOrO pacnpepenieHms
TKaHU MO 34aHuIo, ee 3KCMylyaTaluUOHHbIM MOKa3a-
TenAM WM AmsariHa crnocoba nopgaunm MHbopmaumm C
NMOMOLLbIO MeANATEXHONIOTUNIA.

Tower Skin

TOWER SKIN
MecTtononoxeHnue: CugHen,
AscTpanua

3akasumk: N/A
ApxutekTypa: Laboratory
for Visionary Architecture
(LAVA)

ApxuTekTopbl: Kpnc
bocce, Tobuac Banuccep,
AnekcaHpap Puk
JKonorunyeckas
KoHuenuua: Pocc XapauHr,
Advanced Environmental
KoHcTpyKumn: npodeccop
Makc VpBuH

O6onouka: [laHnanb Kyk,
Mapk Makc

CraTyc: npoekTHoe
npegsioxxeHve

Aara: 2010

| — I'" B I i [_—I BbIX TEXHONOIUAX NPOLECcC PaboTbl, KOTOPbINA AacT
“;'L . E ' : : BO3MOXHOCTb NpeobpasnTb MHOXecTBOo obbekTtoB, TOWER SKIN
|E. i .9 = ﬁ E—:, ofieB VX B 060MI0YKY M3 Nerkux Matepuanos, Tpeby-  TexHonorusa NoBTOPHOWN OB6AULIOBKK, CBOEO6Pa3HbIX
! P - 4 —1 IOLMX MUHMMaNbHOW OPabOTKN Ha MeCTe, KOTOPYIO  «0BOIHbIX PaboT», MOXeT ObiTb Nerko NpUMeHeHa B
E ] E E S E MOXHO MOMHOCTbIO YCTAaHOBUTb B NpefefibHO KOPOT-  KauecTBe «KOCMEeTUYeCKol onepauumn» no obHosne-
'~E E _ J'_E i — i Kue CpoKM. HMIO Pa3NNUYHbIX OOGBHEKTOB BO MHOMMX TOYKax na-
-pi : = : E p— HeTbl, KOTOPbIM TpebyeTca PeKOHCTPYKLUS, B TOM
I TI.I . ' = BO3MOXHOCTb U NOTEHLUUAN yncne AnsA, Kasanocb 6bl, y)Ke CNUCaAHHOW CO cue-
’ 'ti— _-’ rr e N : _ Lt- ,_.-ll_:E:_EI MI/IHI/IMaJ'If:HO W3MEHMB MANTHI MEPEKPbITVA B Cylie- TOB MOCTUHAYCTPUANbHON 3aCTPONKM B [OHKOHre.
B i oy s & T owey peb, cTBylowen 6alwHe, MOXHO 3HAuWTeNbHO yBenu- OHa 6bICTPO, SKOHOMUYHO U SGPEKTUBHO YNyuWwnT
SR S—— ] ; # - v —— v 4 rs —_— ‘:

unTb MNOKasaTeNnnm YCTOMYMBOCTW 3[aHWA B LIENIOM. 3KCUlyaTauuOHHble MoKasaTeny AaHHbIX 3[4aHuid, a
EctecTBeHHOe OCBelleHVe, BEHTUAALMA N KOMPOPT  TaKXKe MX 3CTETUKY NPU MUHUMANIbHOM BMeLlaTesb-
nocetutesneil OGyAyT Cepbe3HO YynyulleHbl 3a cyeT CTBe, GbICTPO U HEAOPOro MOBLICMB, TakuM 06pa-
noAbemMa BHYTPEHHEro ypOBHA MOMa W YCTPaHeHUA  30M, GYHKUMOHaNbHbIE U XYA0XKEeCTBEHHbIE KauecTBa
CyLLeCTBYIOLLEro HbiHe NOTONKa. apxuTeKTypbl. M

[

|
ug
|
u
'|

I

MUKpPOKNMMAT: CHUXEHBI
NVIKK 3HepronoTpebneHus

ConHeuHbI KonneKkTop:
rofloBoe SHeprocHabxxeHve

50 BblchM MIOHb/MNIONb

C60p BOAbI: SKOHOMUS, NOBTOPHOE
1Cronb3oBaHue, yTuan3auma

MwuHUManbHoOe BMeLaTenbCTBO:
NIOKaNbHbIN KOM(I)OpT ANA Nonb3oBaTtena
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World Trade Center One, unu Freedom Tower, — LieHTpanbHoe 3aaHve
HOBOTO KOMMJ/IEKCA BCeMMPHOTO TOProBoro LEHTPa, CTROALLETOCH

B HuxHem MaHxaTTeHe, Hblo-/lopK. 3gaHne pacrnonoxeHo B CeBepo-
3aMafHOM YTY'y4acTKa, Ha KOTOPOM paHee pacnofaranca paspyLeH-
Hbl 11 ceHTﬂ6pﬁ_ZOOL rofaKOMMNEKC, BKIOYAIOLWMM 1 U3BECTHbIE
OawWwHY-6amr3HeLbl. PaboTbl MO CTPOUTENBCTBY Hauanuch 27 anpens
2006 roga, a 3asepwmnunch 10 masa 2013-ro YCTaHOBKOW METANINYECKO-
ro 124-meTpoBOrO LWNWNA BECOM B 758 TOHH. 541-METPOBOE COOPYKe-
HVe CTano CambiM BbICOKVM B Hblo-/lopke, a Takxe 11 BO BCem 3anagHom
MOMyLIAPWN, 1 3aHUMAET TPETbE MECTO B MPOBOM PEeNTHHIE.

.
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3[aHvie B CTUne Xai-Tek HaxoamTCa Noban3oCT OT MeMOpHana, Nocea-
lieHHoro Tpareaun 11 ceHTAbpA. Mo TpebosaHuio noanumm Holo-Mopka
AnA 6€30MaCHOCTY CTPOEHWA €r0 HUMHIOK YaCTb BbIMOMHWM C UCNOMb-
30BaHVeM 6eToHa. YTobbl OHa He HanomyHana byHkep, ee aekopu-
poBanv 3kpaHoM 13 2000 CTeKNAHHBIX NPK3M. [TaHenn pasnnyatoTca
TONLIMHOM, MO3TOMY B XOPOLLYI0 MOroAy Gacaf OXvBAAET Urpa TeHeN

VI padyXHble OTPAXKEHMA COMHEYHbIX yYel. Y OCHOBAaHMA MOCTPOMKM
YCTPOEHbI CKamby ANA OTAbIXa FOPOXaH 1 Pa3buT cKeep.

MIOHB/NIONb Bbmﬂ“lbjﬁ 55
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ABTOpP NobeawBLIEro Ha KOHKYpCe BapunaHTa, M3BECTHbIN apxuTekTop [laHu3anb JlnbeckuHa,
BCKOPE OblN GaKTNUYECKM OTCTPaHEH OT PaboT. [poeKT HeOAHOKPATHO NepepabaThiBanca
[aBmaom Yaiinacom B nonb3y bonblien «<3GOEeKTUBHOCTY» 1 YBENNYEHUA NONE3HON NOLIAAN.
B pe3ynbrate 3TUX M3MEHEHWI 1CYe3a SHePrnYHan, 3akpydeHHasa kBepxy Gopma, a Wnusb,
MOCTAB/IEHHbIN Ha KPato KPbILLW, NepemecTuica B LieHTp. V3 napannenorpamma nnaH npe-
BPATWACA B KBaJpaT CO CTOPOHOM 60 METPOB (Kak B CTapbix Hebockpebax WTC). Ha BeplumHe
NOMHOCTBIO 1CYe3Na Nerkas CTPYKTypa 13 kabenen 1 BeTpAHbIX TYPOUH.
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VIHTepecHo, UTo, bnaroaaps NPOeKTHbIM OCOBEHHOCTAM 3AaHWA,
SHepreTnyeckne 3atpatbl CHUKeHbl noyTh Ha 20%, a 3TO He TOJIbKO
YMEHbLAET 3KCMIYyaTaUMOHHbIE PaCXOAbl, HO W yryyllaeT AOCTYM
eCTeCTBEHHOrO CBeTa Yepes CTeKNAHHbIe NaHenw, nos 1 NoTon-

K. Kpome HemoBTOpUMOro B1aa 13 Moboro NoMeLLEeHNa CaMoro
BbICOKOrO 3AaHVA B 3anafHOM NOMyLapuy, ero obutateny nonyyar
KOMOPTHble ycnoBua and paboTol B LeHTpe Hblo-Mopka. OTkpbiTHe
OalWHM JOMKHO COCTOATLCA YKe NIeTOM 3TOro rofa.

MIOHb/UONb BI’IB“IM
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CoBeT M0 BbICOTHbIM 3aaHKAM 11 ropoackol cpeae obutanusa (CTBUH) Ha3gan nyywine Hebockpebbl 2014 roaa

no YyeTbipem pervoHam: EBpona, tOxHasa 1 CesepHaa Ameprika, A3na n ABcTpanaswa, bavikHuin Boctok n Adpuka.

B CTBUH oTMeTnnu, uto BO MHOMMX NPOEKTax NPOCIEXMBAETCA UYeTKaA MPUBEPKEHHOCTb K SKONOTMYECKOH YCTONUMBOCTY
NPEeACTABNEHHbIX COOPYXEHNI, B TOM UYWCIIE 1 HaNMYME B HUX BBICOTHBIX CafjoB. Kpome TOro, TeHAEHUMel roaa Ctano
CTPeMAEHVe K PEHOBALMM CTapbiX 3AaHUIA ANA NPOAOIKEHMA X CPOKa CIyObl U COOTBETCTBMA COBPEMEHHbBIM
CTaHgapTam. Takxe ObINo 0TMeuUeHo, YTo NpUYyaMBble GOPMbI, HOBbIE QYHKLIMM 1 GOPMAT NPUMEHEHWA BbICOTHbIX OalLeH
OpPOCaIOT BbI30B WX TPAAWLMOHHOMY BocnpuaTvio. B CTBUH aHoHCMpoBanu 1 obbaBneHne nobeauteneil B HOMUHaLMAX
«lopopckasa cpepa» (Urban Habitat), <Harpapa aecatnunetvar (10-Year), «MHHoBauum» (Innovation), «Mpemua 3a
NPWKM3HEHHble nocTkeHus» (Lifetime Achievement) 1 «Muposas npemusy (Worldwide award).

Matepuansl npegoctaeneHs CTBUH

One Central Park
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yywmmm BbICOTHbI-
MW  3A4aHMAMU  MUpA B
2014 ropy HasBaHbl YeTbl-
pe Hebockpeba u3 CLUA,
ABcTpanuun, HupgepnaHpos
n O6befvHeHHbIX ApabCKMx DMMPATOB:
Edith Green-Wendell Wyatt Federal
Building, MopTtneHg (lOxHaa n CeBepHan
Amepuka), One Central Park, CugHeir (A3zus
n AscTpanasus), De Rotterdam, PoTtepaam
(EBpona), m The Cayan Tower, [y6aii
(BnvkHMin BocTok n Adpuka).

A6ConoTHLIE NobeanTenb B KaTteropuu
«Jlyywee BbICOTHOE 3AaHMe mupar» bypeT
BblOpaH M3 yeTbipex pervioHanbHbIX nocne
npeseHTaumn Kakaow 6aliHy Bnagenbuamm
U apxnTeKTopamn BO Bpema 13- exerop-
HOW LlepeMOHNN BPYUYEHUA NPEMUNA, YUpPeX-
feHHbIx COBETOM MO BbICOTHBIM 34aHUAM U
ropofackoli cpefie 0bnTaHWsA, KOTopas NPon-
[eT 6 HoAbPA B VNMHOMCKOM TeXHonormye-
CKOM MHCTUTYTe B YnKaro.

Bcero Ha yuactne B KoHkypce B CoBeT
noctynuno 88 3aABOK M3 pasHbiXx CTpaH
mupa. Hambonbluee nx 4nmcno mpuwno um3
A31Kn, 3HauuTENbHOE KONMUYECTBO >Kenato-
WX 6b110 Takxe 1 13 EBponbl.

3asABneHHble B 3TOM rofly Ha KOHKYpC Hebo-
CKpebbl cnepyeT OTMETUTbL XOTA Obl MOTOMY,
YTO Cpeam HMX ObiNo HECKOMBKO paHTacTnye-
CKMX MPOEKTOB PEKOHCTPYKLUMK (B X yncne
Edith Green-Wendell Wyatt Federal Building B
MopTnenge n nobeautenb B pervioHe KOxHan
n CeBepHaa AmepuKka 1 B utore ¢prHanmcT —
3paHne Cekpetapmata OOH B Hbio-Mopke).
Lnpoko Takxe 6blnv NpefcTaBfieHbl NPOeK-
Thbl, B KOTOPbIX 33[1€ACTBOBaHbI BEPTUKASIbHbIE
3esieHble HaCaXXeHVs B HOBOM U BOOXHOBA-
towem dopmate (B Ux umcne nobeguTens no
pervioHam Asus 1 ABctpanasus — One Central
Park B CugHee v ¢uHanmctol — Abeno Harukas
B Ocake n Ideo Morph 38 B baHrkoke). Ewe
ofiHa OCOBGEHHOCTb 3TOro roja — paclmpe-

The Cayan Tower. © Tim Griffith

Hre GYHKUMOHANbHBIX U SKCMNyaTaLMOHHbIX
bopmaToB 34aHUI, KOTOPbIX paHee y HUX He
6blS10, NpeAHa3HauYeHHbIX 4151 OObEKTOB BbIC-
wero obpasoBaHuA (B UX uyncie GUHANUCT
no Asuu n Asctpanasum — The Jockey Club
Innovation Tower B [oHKoOHre). TakXe 6binu
Cepbe3HO pasABUHYTbI FOPU3OHTLI AOMYCTU-
MblIX GOpM: NOABUNNCH BaLLHK B BUAe «Kone-
Cca» WM «MOHYMKa», apXUTEKTOpbl He 6osA-
NNCb UrpaTb € 6GNIN30CTbIO K Bofe (Hanpumep,
duHanucT no Asnm 1 ABcTpanasum — KypopT
Sheraton Ha 6Gepery o3epa Tait B Xyuxoy),
cBOpauMBatoLLeiica cnupanu (nobeautens no
BnuxHemy Boctoky n Abpuke — Cayan Tower
B [lybae) n 6awHAMU, KOTOpble WUCKPUBISA-
I0TCA BO BCeX HanpasfeHusax (PrHanuct no
lOxHol n CeBepHoit Amepuke — The Point B
yasakunb, SkBagop).

«[pOeKTbl, NpeAcTaBieHHble B 3TOM rogy,
OoTpaxalT HeBeposATHOe pa3Hoobpasue
BbICOTHbIX 3[aHWI, CTPOALMXCA MO BCEMy
mupy, — 3aaBuna MaHHa faH (Jeanne Gang),
npepacenartenb »Kopu, OCHOBaTeNb 1 AENCTBYIO-
W gupekTop 6topo Studio Gang Architects. —
Bonee Toro, oHW oTpakaloT 3apto BCEMUPHOTO
NPU3HaHVA BaXKHOW POJIK, KOTOPYIO BbICOTHbIE

3[aHVA UrpaloT B YCIOBUAX ObICTPO MeHsto-
LMXCA KNMaTa U FOPOACKOW Cpefbly.

Harpapa «Jlyuwee BblcOTHOe 3fhaHue» OT
CoBeTa Mo BbICOTHbIM 34aHNAM U TOPOACKOW
cpepe obUTaHUA SBNAETCA He3aBUCKMMOW
OLeHKOWN HOBbIX MPOEKTOB, KOTOpble pac-
CMaTpMBaOTCA FPYNMoOW 3KCNepToB B AaH-
HoW obnact. OHKM NonyyaloT NpuU3HaHKe 3a
BblJAKOLWMIACA BKNAZ B Pa3BUTME BbICOTHbIX
34aHUI N TOPOACKON cpepdbl obuTaHusA, a
TaKXe ecnv npepcTaBnAlT coboi obpas-
Lbl 3KOJOrMYeckn YCTOMUYMBOrO CTPOEHUA
CaMOoro BbICOKOFO YPOBHS.

Ha3saHue nobegutenein n GUHaNMNCTOB 1
MMeHa 1x cosfiaTtenen nybnukytotca B KHure
npemnii CoBeTa MO BbICOTHbIM 34aHUAM 1
ropofCcKoii cpefibl 06UTaHWA, KOTopas exe-
rofiHO BbIXOAUT B COTPYAHNYECTBE C MEXAY-
HapoAaHbiM m3gatenbctBom CTBUH wn pac-
NPOCTPaHAETCA MO BCEMY MUPY.

NOBEQUTENN:

CEBEPHAA U I0OKHAA AMEPUKA

Edith Green-Wendell Wyatt Federal
Building

18-3TaxkHoe oducHoe 3paHme Edith Green-

Wendell Wyatt Federal Building (EGWW),
nocTpoeHHoe ewe B 1974 rogy, nepectano
COOTBETCTBOBaTb AENCTBYIOLWUM HOpPMATU-
Bam npasuTenbcTea CLUA no ¢pyHKLUMOHanb-
HOCTW, 3HeproapHeKTUBHOCTU 1 SKONOTNY-
HocTu. Mo3Tomy B 6allHe, NIOLWaAb KOTOPOW
cocTaBnseT 512 474 kB. ¢yToB (47 610 KB. M),
pewnnm npoBecTn KanuTanbHY PEeKOH-
CTPYKUMIO.

TexHMYeCcKoe ycoBepLIEHCTBOBaHUE ObIIO
06benHeHO C MOJIHOWM 3amMeHol orpaxpaa-
IOWNX KOHCTPYKLUMIA 3[0aHUA Y MOHTaXKOM
XapaKTepHOro 3KpaHUpoBaHHoro dacana,
KOTOpbI CNOCOBCTBYET YyULLEHWIO SHEPTO-
3 PEKTUBHOCTM CTPOEHNA U BO3BPALLEHNIO
€ro »KN3HEeCNoCOOHOCTH.

OTOT NPOEKT AOCTUT ONepPaLnOHHON camo-
OKyrnaemocTu (peHTabenbHOCTW), KoTopas
6bina 6bl OTNVYHOWN W AN HOBOrO 34aHUS,
a Tem 6bonee Korga peyb UAeT O MOAEpPHU-
3MPOBaHHOM 3HEProeMKOM CTpoeHun 70-x
rofloB MpoLIOro Beka. 3aaHue 6bino npe-
06pa3oBaHO 13 06ETOHUPOBAHHOM [MblObI,
ouyeHb noxoxel Ha ByHKep, B obpelueyeH-
HYI0 CTPYKTYPY, KOTOpPasi BbIMAAUT Ha NOps-
[OK Jlerye CTapoi 1 npu 3TOM NpefocTaB-
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nAeT 6onblue MONE3HOW NMOWAAN HeXenu
npeabigywan Bepcua. [lpeobpasoBaHue
roBOPUT O 3HAUUTENBHOM U3MEHEHUWN OTHO-
LIeHUA aMeprKaHLEeB K OKpY»KaloLLeli cpefe,
a TakXKe MeXAay rpakgaHamy 1 npaBuTesNb-
CTBOM.

«MoBblweHne 3HeproapPeKTNBHOCTM —
3T0 06A3aHHOCTb CTpouTenbHON obule-
CTBEHHOCTW, U Mbl pajbl BUAETb, YTO Npa-
BUTENbCTBO OCMbIC/IEHHO YuyacTByeT B
JaHHOM npouecce, — 3aABuna KaHHa laH,
npegcefaTenb XiopW, OCHOBaTeNb U Ael-
cTBYloWMiA anpekTop 6opo Studio Gang
Architects. - 9TOT NpPoOEKT PeKOHCTPYKLMUK
3[aHVA 3HaYMTENbHO paclMpPAET ero n3Ha-

8 Chifley. © Brett Broadman
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YanbHylO CTpaTeruio 3HepronotpebneHus
N B TO Xe& BpeMA, C TOYKN 3PpEHNA BHELU-
Hero Bupaa KOHCTpyKuUuun, CI'IOC06CTByeT
nosgneHunio 6onee akTWBHOW TFOPOACKON
cpenbi».

A3UA N ABCTPAJIA3UA

One Central Park

Komnnekc One Central Park wcnonb3yet
Be HeoOblYHble [A/si BbICOTHbIX 3[aHWuiA
TEXHONOIMW — TUAPOMOHUKY W TenmocTa-
TuKy. C Mx nomoulbio No nepudepun 3pa-
HUA Ha BCeX YPOBHSX BblpalMBaloT pac-
TeHUs. 3aTeHeHre CrnocobCcTByeT SKOHOMIM
SHepruy MNpu OXNAXAEeHWW, a reanocTaThbl
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HanpaBnAT COMHEYHbI CBET ANA oTomne-
HUA 1 OCBELEHNA 3[aHUA U3HYTPU UK B
NPOTMBOMOJIOXKHYIO OT HEero M CocefHero
napka CTOpPOHY, Koraa 3To 6onblue Bcero
Heobxoanmo.

MpoeKT npeasHameHyeT Gyayliee, B KOTO-
poM 6MOMUMUKPUA GOMblie He ABNAETCA
3KCTPEMANIbHOW KOHUEMNUMER B apXUTEKTY-
pe. OH nepeBopauMBaeT OOLIENPUHATYIO
TOYKY 3pEHNA O TOM, YTO BbICOTHbIE 34aHNA
MOTYT TOJIbKO 3aKpblBaTb COMHLE W KPacTb
3e/leHble HacaXkpeHua y ropopos. Bmecto
3TOro CTPOEHVe fAenaeT Kak pa3 obpaTHoe:
ocBelleHNe onepaTMBHO pacnpepfendeTca
BOKPYI KOMMEKCa, 3a CYeT Yero cokpaliaeT-
CA TennoBas Harpyska Ha Kpbilly 1 BO3HMKa-
€T HOBbIi, MHTEPECHDIN BU3yanbHbI 06pa3
HebocKkpeba, Kak B BEPXHEN YacTu, Tak U Ha
YPOBHEe 3emv, Mpu 3TOM 3[aHue CJIOBHO
yTonaeT B o6unbHON 3eneHun. bygyun yHu-
KaJlbHbIM B CBOEM pofe 06pa3uLom macTtep-
cTBa o3eneHeHus, komnnekc One Central
Park ABnaeTtca B 6yKBasbHOM CMbIC/e 3TOFO
cnoBa oTpakeHvem ¢pasbl «iec n3 Hebo-
CKpe6oB».

«Korga s yBmaen 3TOT MPOEKT B nep-
BbIi pa3, TO MPOCTO 3amep, — rOBOPWT
UNEeH XIPWU, NCNONHUTENbHBIN AUPEKTOP
CoBeTa MO BbICOTHbIM 3aHVAM U FOPOA-
CKol cpepe obuTaHna SHToHM Byg (Antony
Wood). - 3a nocnepHue roabl 6biNo
HEeCKOJIbKO FPOMKMX YCMELHbIX NMPOEeKTOB
Mo BHeAPEHVIO 3eJIeHbIX HacaKAeHWin B
BbICOTHbIE 3[aHUA, HO HMYero nogobHoro
B MacwTabe Takoro cCTpoeHuA He npej-
NPUHUMANOCb M He OpPraHWM30BbIBANOCH.
Komnnekc One Central Park HacTtoaTenb-
HO YyKa3blBaeT MyTb Brepej He TONbKO
ANA CYLWeCTBEHHOro O3efleHeHNA Halen
aHTPOMOreHHOW cpefbl, HO U ANA HOBOW
3CTeTUKU TOPOAOB — 3CTETUKM, KOTopas
MOSIHOCTbIO COOTBETCTBYET 3Konoruye-
CKVM 3afjayaM Hallero BpeMeHm».

EBPOMNA

De Rotterdam

Komnnekc De Rotterdam - KpynHeiiwee 3aa-
Hue B HupgepnaHgax. Ero Bbicota cocTtasns-
eT 150 M, a nnowagb - 162 TbiC. KB. M. OH
pasgeneH Ha 3 B3aMMOCBs3aHHble GallHW
CMelLLaHHOro Ha3HayeHus, B KOTOPbIX pacno-
naratotcs ouchl, XKusble KBapTMPbl, OTeNb,
KOHdepeHU-3asbl, MarasuHbl, pectopaHbl u
Kade.

De Rotterdam - 310 npumep ¢popmanb-
HOWN MHTepnpeTaunn, KoTopas HanoMnHa-
eT aMepUKaHCKUIN HebocKpeb cepennHbl
NpoLWNOro Beka, HO Npu 3ToM fABAAeTCA
CMMBOJIOM 3KCLEHTPUYHOCTU, XapaKTep-
HOW ANA ronfaHACKOro UCKyccTBa Mpo-

wnoro Beka. MepuaHue orHen B HOYHOe
Bpems oTpaxaeT pa3nmuusa B GyHKUMO-
HUPOBaHUN 6IOKOB B TeuyeHWe AHA, 4YTO
npugaet MOHONUTY AWHaMWU3M U COBep-
LWEHCTBO. DTO MOXOXe Ha TOo, Kak ecnu
6bl cTaTyn ¢ octpoBa [lacxy NOCTOAHHO
BbITArMBanu Obl CcBOW Wen M NojHUMa-
nn 6poBu, Habnwgaa 3a M3MeHeHUAMU
BOKPYT HUX.

«I3TOT KOMMNEKC 13 Tpex ballueH, NoABMB-
LINiACA B CUAySTe ropoAa, AomKeH 6bin bl
CcTaTb AaBAwen rnbl6oi, HO BMeCTO 3TOro
OH [IeNNTCA Ha NpuemnemMble pparmeHTbl, —
3aABmMna uneH xiopun Cackns CacceH (Saskia
Sassen), npodeccop dakynbTeTa coumosno-
rum Pob6epta C. JInHaa n conpepcepatens,
npeactasutenb Komuteta no rnobanbHom
mbicnn Konymbuiickoro yHuBepcuTeTa. — OH
LEMOHCTPMPYET YBEPEHHYI0 N3MEHUYMBOCTb
no mepe TOro, Kak YenoBeK MeHsAeT cBoe
MECTOMONIOXEHMNE 1 COMHLIE OYepUMNBaET ero
rpaHuLbI».

BJIVXKHUIA BOCTOK U AOPUKA

The Cayan Tower

dnuTHasA xunaa 75-3TaxkHaa The Cayan Tower
obnapaet noTpAcalolen CnupaneBugHON
dopMoi, Tak Kak Ha MPOTAXKEHUN BCEN CBOEN
304-meTpoBOW BbICOTbl MOBOpPAYMBaeTCA
Ha 90 rpapycoB. Kaxkabli 3Tax WAeHTUYeH
OCTanbHbIM MO MAaHy, HO CABUraeTcA Ha
1,2 rpagyca no 4acoBOWN CTpesike Mo Cpas-
HeHuo ¢ npeabiayWmnM. Takoe NHHOBALMOH-
Hoe, 3pdeKTUBHOE 1 MOBTOPAEMOE peLleHre
npupaeT 6allHe XxapakTepHyto dopmy.

B ycnoBusx, rge MHOXeCTBO BblCOTHbIX
34aHUI BbICTPauBalTCA B pAj W nNpo-
TMBOMNOCTABNATCA 3epKalbHOW BOAHOMN
rnagu, MacCUMBHble O06BEKTbl KaxyTcs
TYCKNbIMA KOHCTPYKUUAMMW, Bblpe3aHHbI-
MU 13 KapToHa. YTo6bl NpaBuiibHO Bbipa-
3UTb BCIO WX TPEXMEPHOCTb, TpebyeTcA
He3aypAagHOe NpoekTHoe pelueHue. The
Cayan Tower Kak pa3 n CTano Takum:
Hanmune Ha ropu3oHTe ropofa 3faHua
TaHuyowein dopmoil, NnogobHo nossne-
HUIO YenoBeKa, KpyTaALero obpyy B noes-
Ae, NONHOM JIloAeN B cepbix ¢pnaHeneBbix
KOCTIOMaXx.

«MIHTennekTyanbHaa 3aKpyuuBalowanca
KoHcTpyKkuua Cayan Tower cooTBeTCTByeT
onpefe/ieHHbIM MeCTHbIM YCJIOBUAM U B
TO Xe BpeMsA CTaHOBUTCA MOpPasnTesIbHbIM
3puTenbHbIM opueHTipom ana [yb6as, -
3aaBun uneH xwopu Cop Teppu Qappenn
(Terry Farrell), pupektop 6iopo Farrells. —
OTO 3paHUe Bbipa)kaeT CBOIO KOHCTPYKLMIO
MO-yMHOMY 3JIEraHTHO, Y/yullad apXuUTek-
TYpy CyliecTBywLed NpubpexHON Yactu
ropopa».

Edith Green-Wendell Wyatt
Federal Building

ONHANUCTDI:

CEBEPHAA N IOXKHAA AMEPUKA

The Point, lyaskunb, OxBapop
137-meTpoBasa The Point ABnaetca cambim
BbICOKMM 3[4aHMEM W KOHCTpyKLMeh B
dkBapope. MpPoeKTUPOBLYMKM BOCMONb30-
BaJIMCb BO3MOXHOCTbIO, MPefoCTaBEHHOWN
TakUM YHVKanbHbIM MONOXEHNEM Ha ropwu-
30HTE ropoAda, W MPOBENN 3SKCNepUMeHT
Hajl TpaguuuoHHoN ¢dopmoli Hebockpeba,
npvaaB el BOMIHUCTOCTb KaK Y CKYbMTy-
pbl, co3aalollein o6pa3 noToka Bofbl B peke
[yadac. OTo 3paHne BbigenaeTcsa m3 obuiero
$OHa ropofCcKon 3aCTPOMKU U CTAaHOBUT-
CA €ero OCHOBHOW AocTonpumevaTesibHO-
cTblo. VIcKprBneHHasa KOHconbHasi ¢popma

De Rotterdam. © OMA, Richard John
Seymour

yXe 3aBoeBana ymbl W cepAua 3KBajop-
LieB: YMeHbLUEHHYI0 Mogenb GallHN MOXHO
KynnTb BO MHOrMX MarasvHax B KauyecTse
cyBeHupa u3 [yaakuna. Y 3Toro 3gaHua gaxe
€CTb CBOA K/INYKA — «BUHT».

United Nations Secretariat Building,
Hbio-Mopk, CLUIA

MeXayHapoaHbli CMMBOJST MOC/IEBOEHHO-
ro onTYMM3Ma W XXM3HEepPaJoCTHOCTH, 3aa-
Hue Cekpetapmata OOH (United Nations
Secretariat Building), nosasuBleeca B 1952
rogy, ABAAETCA 3HAKOBbIM MPUMEPOM
MOAEpHM3Ma cepeluHbl MPOLWIOro BeKa.
OHO 6bII0 MOCTPOEHO TPEMSA apxuUTeKTopa-
mu: Jle Kop6tosbe (Le Corbusier), Ockapom
Humeiiepom (Oscar Neimeyer) n Yonnecom
XappucoHom (Wallace Harrison). K Hauany
pekoHcTpyKumn B 2008 ropy 6GalHA yxe
CUNIbHO YyCTapena, eciv CyauTb NO COCTO-
AHWIO apMaTypbl, XapakTepuctukam 6es-
OMacHOCTV U NpOTEeKalleMy BeHTUAMpPYe-
Momy dacapy. Bo Bpemsa 3Toln paguKanbHoOn
PEKOHCTPYKLUMM Oblnn 3aMeHeHbl NUGTHI,
cucTeMa noxapHol 6e3onacHOCTU 1 Mexa-
HUYeckoe 06OpPYAOBaHMe, a TakXe BO3Be-
[eHa WHTepecHasa NO CBOEMY apXUTEKTYyp-
HOMY BbIMO/IHEHNIO, YCOBEPLUEHCTBOBAHHAA
¢dacagHaa cuctema 1 nosbiweHa 3¢ deKTuB-
HOCTb 1CNONb30BaHNA NINT NePeKPbITUN.

A3UA N ABCTPANIA3UA

8 Chifley, CugHeit, ABcTpanusa

3To HOBOe 3[aHue B LeHTpanbHOM Aerno-
BOM painioHe CupaHes npepncTtaBnseT cobon
KOHCTPYKLMIO C XapaKTepPHOW arpeccrBHOM
dusmnueckort dopmoii, BCcA ee macca Nnerko
NoAHMMAeTCA Ha CBasfX BBEpPX, YTO MO3BO-
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Wangjing SOHO

NfeT Co3[haTb BHW3Y OOLECTBEHHbIN Mapk,
OTPaHMYEHHDBIN eAMHOO06PAa3HbIMK KPACHbI-
MUK nepemblukamu. [laHHasa popma COOTBET-
CTBYeT WHHOBALWOHHOW KOHLenuun B3au-
MOZEeNCTBMA, KOTOPYIO NPUMEHAIOT B COBpe-
MEHHbIX OPUCHBIX 3daHuAX. [Baguatb oauH
3TaX [esIoBOro NpoCTpaHCTBa obbeaunHeH
JIErKO NPUCMNOCabNMBAOWMMUNCS TPEX3Tax-
HbIMM B3aMMOCBSA3aHHbIMU «BEPTUKANIbHbIMU
[epeBHAMUY, B TOM YnCNe U «AepeBeHCKOM
naowaabto» Ha 18-m 3Taxke, KOTOpas ABNAET-
€A 00LLeCTBEHHBIM «CepALEeM» 3AaHMA.

Abeno Harukas, Ocaka, inoHua

Abeno Harukas sBnseTca cambiM BbICOKUM
30aHMeM B AINOHUKW, HO ero 3HAYMMOCTb
BbIXOAUT 3a paMKm 3Toro. byayum ueHTpanb-
HOW YaCTblo OJHOTO 13 CaMblX 6OJbLLMX FrOPO-
OB CTpaHbl, OHO UrPaeT BaXKHYO Posib 1 3a
CYeT MHHOBALMOHHOTO NCMOJIb30BaHUS 3es1e-
HbIX HaCa>KAEHWU B KOHCTPyKuun. CTpoeHne
pacrnonaraeTca Hag OCHOBHbIM >Kefie3HOfo-
POXHbIM TEPMMHANIOM Y MaKCMMaJibHO yBe-
JINUMBAET MAOTHOCTb HACENeHuWA AaHHOro
yyacTka. lNpr 3Tom Bca macca 6aluHm genutca
Ha HECKONbKO CMeLLeHHbIX 6JI0KOB, OCBELLEH-
HbIX CONHUEM BecTublonein 1 yyacTkoB Ans
BbICOTHbIX CAA0B. TPY KOHCTPYKLUM C pa3nny-
HOW MNOWaAblo CABWMHYTbI M PacMoNoXeHbl

64 BblchM MIOHb/NIONb

TakMm 06pasom, YTobbl obecrneunTb JocTyn
COIHEYHOrO CBEeTa M BeTPa B KackafHble
cafibl LeHTpanbHoW NonocTu. PasmeLleHHble
Ha YCTynax 3eneHble HacaXAeHWs urpaioT
poJ/ib CBA3YIOLLEro 3BeHa C COCefHVM mnap-
KoM. Ob6LecTBeHHble 0630pHbIE MIIOLWAAKN
TaKkke 6pocaloT BbI30B OXugaeMomy 3dodek-
Ty, MOTOMY UTO OHU TOXe O3eJleHeHbl. 34ecb
pacrnonaraeTca OTKPbITbIi BHYTPEHHUA ABOP
CO CMOTPOBBIM MAHAYCOM U MOJIHBIM OCTe-
KIIeHVEeM B TyasleTHbIX KOMHaTax.

Ardmore Residence, CuHranyp
MNpoekTHOe pelieHne komnnekca Ardmore
CTano MHOrFOYpOBHEBbIM OTBETOM Ha
NpupoaHblA  naHpgwadT «ropopa-caga»
CrHranypa. 3Ta KOHUenuua BCTpanBaeTca B
KOHCTPYKLMIO 3[aHUNsA 3@ CYET OPraHnyYecKnx
TEKCTYp U y30poB Ha dacape; 0630pHble
BMAbl Ha ropof CTaHOBATCA BO3MOXKHbIMU
6narogapsa 60nbLUIMM yYacTKam OCTEKNeHN A,
SpKepam 1 [OBYXCBETHbIM 6GankoHam; BHY-
TPW 30aHUA CO3[AETCA KOHLUENUNA «KMBOro
naHpwadTa», oHa 6bina BbibpaHa Ans npo-
E€KTMPOBKM [BYX TUMOB KBApTUP 1 [OCTUXKE-
HUs 3dPeKTa NPO3PaYHOCTN N CBA3AHHOCTM
C cajlamM/ Ha MepBOM 3TaXe 3a cyeT noa-
HATUA KOHCTPYKLUW, YCUNEHHOW OTKPbITbIM
KapKacom.

FKI Tower, Ceyn, lOxxHasa Kopes
50-aTaxHan 240-meTpoBasn FKI Tower nmeer
WHHOBALMOHHYIO HapyXHYl CTeHy, KoTo-
paa 6bina co3paHa cneuwanbHO ANA [aH-
HOro MPoOeKTa. YHUKanbHbll ¢acap no3Bo-
NAeT COKPaTUTb BHYTPEHHIOW Harpysky
Ha CMCTeMbl OTOMNEHUA W OXNaxAeHus, a
TaK>Ke crnocobcTByeT cOOPy SHeprumn 3a cyeT
$OTOINEKTPUYECKMX NaHeNen, BCTPOEHHbIX
B YYaCTK/ MOA OKHaMM Ha loro-BOCTOYHOW
N loro-3anaiHoM CcTOpoHax. Takme 4yepTbl
npupatloT GalHe XapaKTepHyl TeKCTypy,
OAHOBPEMEHHO BbIMOMHALLWY U Apyrue
dyHKUMK. Kpome Toro, Ha Kpbille HaxoauTcaA
60/bLION aTpUyM, MOKPbITHIA CrieuranbHbl-
MU GOTOINEKTPUYECKUMU NaHENAMN.

Ideo Morph 38, baHrkok, TaunaHpg

Ideo Morph 38 npepacrtaBnseTt coboi age
XKWJble MHOTOKBapTUpPHble GallHU pa3HoiA
BbICOTbI, KOTOpble 06befAVHEHbl BHeLWHeN
«KopoW pepeBa» — pacafHON cUCTeMOW 13
CHOPHbIX Kene306eTOHHbIX NaHenen n 3ene-
HbIX CTEH, NMOAYEPKUBAIOLWNX 3HAYNTENBHO
BbICTYMalLMe M3 Kapkaca OCTeKNeHHble
KOMHaTbl. BbICOTHbIE cafibl, pacnonaraioLm-
eca C onpepesieHHbIM NHTepBasioM, AOMOoN-
HAIOT [W3aiiH, NPUBHOCA HOBbI dopmat
06LeCcTBEHHOrO B3aMMOAENCTBNA B XKW3Hb
XKWMbLOB 1 CBA3bIBAA 3[aHWA C OKpY»Kalo-
e nx 6oraTon pacTUTENbHOCTbIO. 3eieHble
HacaXKAeHNA TakXe pacnpoCTPaHATCA Ha
noavym C MapKOBKOW, 3aC/IOHAA XuTenen
W UX MALUVHbl OT arpeccuBHbIX CONTHEYHbIX
nyyen v yBenMuMBaA BbICOTY OrpaxaeHua
TEePPUTOPUN CTOAHKMN.

Sheraton Tai Lake Resort, Xyuxoy, Kurai
310 KonbueobpasHoe 3paHve dopmupy-
eT Nerko y3HaBaeMblll CUMAY3T, OoTpa)KeHue
KOTOPOro Ha NMoBepXHOCTW o3epa Tal co3-
JaeT cloppeanuctmyeckmin obpas. Gopma
oTenA CnocobCcTByeT TOMY, YTO 13 OKOH BCeX
HOMEpPOB OTKPbIBAETCA MPeKpacHbI B Ha
HabepexHylo 1 npunerawowe ropoackme
palhOHbI N OOQHOBPEMEHHO B KOMHaATbI NOCTY-
naet MaKkCcMmallbHOe KoJin4yeCctBO AHEBHO-
ro cBeTa Co BCex CTOpoH. Korga Hactynaet
HOUb, BCE 3[laHNe APKO OCBELLAeTCA 3a cyeT
CNCTEM BHYTPEHHEro n BHeWHero ocseule-
HUA. MArkui cBeT CJIOBHO OKYyTbIBa€eT OTeJlb,
KOTOprl7I CTAaHOBUTCA NOXOX Ha NyHY, nop-
HMaIOLLYIOCS HAaZ 03€POM, TEM CaMbIM 06b-
€QUHAA CYMBOJbI KJaCCMUECKOro 1 CoBpe-
MeHHoro Kutas.

The Interlace, Cunranyp

MoAo6HYI0 MHTErpaunio ropU3oHTaNbHbIX
N BEPTUKANbHbBIX XUIbIX KapKacoB Henb3A
CBECTM MPOCTO K CYMMe COCTaBAAOLMX.

CnoBHO pa3pesaHHble HOXHULaMu, nepe-
KpblBaloLme Apyr Apyra y4acTKn KOHCTPYK-
UMy npepnaraT 6ecunciieHHble BO3MOX-
HOCTV Af1IA U3MEHEHWs NepcrnekTUBbl, ANs
BCTPEUM C HOBbIMM COCEAAMU WAV ANA MOUC-
Ka 6onee fonroro nyTu fJomoii. Bce 310 BO3-
MOXHO BHYTPU OBHOrO Komnnekca. Bmecto
O6bIUHON  KOHLENUMM BO3BbILLAKOWMXCA
O[VIHAKOBbIX WM MOXOMUX BEPTUKANbHbIX
6/10KOB, apXUTEKTOPbI PeLInsiv «<HarpoMo3s-
OUTb» WEeCTUITaXHble 6/I0KN APYT Ha Apyra,
yto6bl CO3AaTb Pa3HOOb6pasme MeHswule-
roca MPOCTPaHCTBA, UHTErPUPOBAHHOIO B
XKUIYI0 NoLWafb 1 OKpY»KatoLwuid naHawaodT.
Kunble 6510KN PaCcMoNoXeHbl He XaoTUYHO,
a Takum obpasom, utobbl chopmMMpoBaTb
LUeCTNYTrOMbHbIE KOHCTPYKLMU.

The Jockey Club Innovation Tower,
FoHKoHT, Kutan

Mpodunb The Jockey Club Innovation Tower,
HoBOW LLKOMbI apXUTEKTYPHOrO MPOeKTUPO-
BaHNA ANA [OHKOHICKOro MoiMTEXHUYECKOro
YHUBepCUTETa, CO3[AETCA 3a CYeT KOMMOo3u-
L BHYTPEeHHero penbeda, NnT NepeKkpbITUii
1 Xarnko3u, KoTopble 00beanHAT Kiaccuye-
CKY'0 TUMOSIOrnto GaLLHM 1 MOAMYMaA B eAVHYI0
CTPYKTYPY. BHYTPEHHWIN 1 BHELIHWIA [BOPUKA
CO373l0T HOBYIO TEPPUTOPUIO C aTMochepoi
yeAVHEHVA, KOTopas JOMoNHAeTCA 6onbLnMA
CMOPTUBHBIMI COOPYXKEHVUAMU U yCUNMBaeT
pa3Hoobpa3me 06LeCcTBEHHOrO MpPOoCTpaH-
CTBa, PacroNoXeHHOro BHYTPWU YHUBEPCU-
TeTckon Tepputopun. [lomelieHna cTaHo-
BATCA OTKPbITbIMM M npo3payHbiMu. OTclopa
MOXHO JI060BaTbCA MaHOPaMHbIMK BUAAMY,
HO BHYTpEeHHee MPOCTPAHCTBO 3[aHWA Npwu
3TOM 3alLMLLEHO OT NonafgaHnsa NPAMOro con-
HeyHoro cseta. Takum o6pasom, SHeprua u
MM3Hb By3a pedpopmmpyeTca B BePTUKalbHOM
HanpasneHnu.

Wangjing SOHO, MekuH, Kutan

Komnnekc Wangjing SOHO coctounT n3 Tpex
o6beflHeHHbIX 3AaHuii. BawHu, BHelwHe
HarmoMMHalLlWMe ropbl, NepeKkpbiBalT Apyr
ZApyra, u4To M3MeHseT KX Bu3yaJibHOe BOC-
npuaTre C pasHbiX pakypcos. Mpu 3Tom nx
OTNINYAET 3/1eraHTHOCTb U MIaBHOCTb GOPM.
Mo nosepxHocTn dacapa NNaBHO CKONb3AT
Mepuawowme NeHTbl U3 anloMUHUA 1N CTeK-
na, obopaunBascb BOKPYr 34aHUN 1 CJIOBHO
Kacascb camoro Heba. 3apskafcb gUHaMu-
KOW OKpY»KaloLlero ero ropoga, ConHua v
BeTpa, 0ObEKT co3faeT obpas, BNuCbIBalo-
WMACA B palioH BOHAXKUHT 1 CTaHOBALLMIACA
CBOEro popa BOPOTaMU, KOTOPble MOXHO
yBUAEeTb, ABUrascb No JOpPOre, COeANHAI0-
wewn MNeknH M MexAyHapomHbIi asponopT
Loyay.

EBPOIMNA

DC Tower, BeHa, ABcTpusa

Camoe BbICOKOEe 3jaHne B ABCTpUU, 6alHA
DC Tower 1, ctana 6ecueHHoOl goctonpu-
MeyaTeNlbHOCTbI0 panoHa [lyHan-cutu B
BeHe. 220-meTpoBoOe 3paHWe npencras-
nAeT coboi abCoONTHO HOBBIM Y4YacTOK
ropoACKON W3HW C pPa3HOOO6GpPasHbIMMK
anemeHTamMn GYHKLMOHANbHOTO Ha3Hayve-
HuA: odncamu, 4-3Be3HbIM OTENEM, KBap-
TUPaMW, BbICOTHbIM 6apoMm, OTKPbITbIM
obLecTBEHHBIM MPOCTPAHCTBOM, pecTo-
paHamu n PutHec-ueHTpoM. CKNagku Ha
OfHOW 13 CTOPOH $pacafa KOHTpaCcTMpyioT
C [eNIOBOW CTPOTOCTblo TPEX APYrux, Co3-
[aBana TeM caMblM HanpaAXeHue, KOTopoe
6ypopaxkmt obuiecTBEHHOE MPOCTPaH-
CTBO Y OCHOBaHMA 6GawHu. CKnagku Ha

dacage npupaloT en NNaBHOCTb WM Hecy-
LWEeCTBEHHOCTb JIMHWIA, ONpefeneHHyio
NAacTUYHOCTb, KOTOpad NOCTOAHHO MOA-
CTpanBaeTcA MOA CBET, OTpa)KeHue unm
cobbiTrie. CNOBHO TaHLyA Ha cBOel nnat-
dopme, ballHA cnerka NOBepHyTa K peke,
4yTo no3BondeT el Kak Obl BCTynaTb B
[AVanor C ocTanbHOW YacTbio ropoAa, Kak
NCTOPMYECKOW, TaK 1 HOBOW. TOHKaA urpa
NIOCKOM U CKNagyaTton cTopoH dacapa
pobasnAeT 34aHWO U3 CTanu M CTekna
YYyBCTBEHHYIO MHAUBUAYaNbHOCTb, Aenas
ocA3aeMol KOHCTPYKLMIo U3 06nmuoBoY-
Horo 6eToHa.

NEO Bankside, JloHaoH,
Benuko6putaHusa

Komnnekc NEO Bankside Bkniouaet B cebs
217 XNNbiX KBapTUP, PACMONOXKEHHbIX B
yeTblpex 34aHUAX, 3TaXHOCTb KOTOPbIX
Bapbupyet ot 12 go 24. YeTtbipe wecTu-
rpaHHbIX MaBWIbOHa 6blAM pacrnonoxe-
Hbl TakMm o6pa3om, yTobbl obecneunTb
CBOMX obuTaTenen NpeBOCXOLHOWN XWJoWn
njowaablo, MNoTpAcalWUMM BUAaMU ©
MaKCMMasbHbIM KOJIMYeCTBOM [HEBHOIo
cBeta. CTanbHble U CTeKNAHHble 6510KK
C/IOBHO pPaBHAITCA Ha CBOe Henocpen-
CTBEHHOE OKpyXeHue. Ha nepBom 3Taxe
co3paetcA obuwecTBeHHaa Tepputopus,
KOTOPYIO OXXMBNAET PO3HUYHAA TOProBns.
BnaroyctpoeHHble powu ob6pasyioT ABa
0o6LWeCcTBEHHbIX MapLpyTa, Nponerawwmnx
yepes BCIO TeppuUTopulo, K pacwmnpsiT
cywecTByoWUN naHawadt ot npubpex-
HbIX CafjOB CHapyu ranepen Tent MogepH
o ynuubl CayTBOpK-cTpuT. OHK ABNATCA
CBOEro poja KaTanusatopom Ans noppep-
XKaHuA ApKon aTMocdepbl BOKPYr OCHOBa-
HUA 34aHNA B TeYeHne Bcero roga. M
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A UnJIAKA

B YXK3HWKOY, KMTANCKOW NMPOBUHLMM X3HaHb, HAYaTO CTPOUTENBCTBO
SNUTHOTO KOHAOMMHMYMA MO NMPOEKTY apXMTEKTYPHOW CTYAWN
amphibianArc, rnaBHbli oprC KOTOPOW HaxoauTca B Jloc-AHaxenece.
[opon cumMTaeTcs OAHOM U3 Konbibenen umemav3aumm Kutas u n3secteH
TeM, UTO B CBOE BPeMA MCMONHAN GYHKLUMM OAHOW 13 BOCbMM
ncTopuueckmx ctonu NoaHebecHom. CerogHs — 310 KPYMHbIN,
AVHAMMYHO Pa3BMBAOLLMIACA MEranoamnc C ObICTPO PACTYLMM
HaceneHnem (8 1970 roay ero YiCneHHOCTb COCTaBnANa 1 MH YenoBek,
B 2006 - 7,2 MAIH). 3A€Cb Pa3BUTbI XNIONYATOOYMaxHasd, NuLIeBas,
XVMMYECKaAA NPOMbILLNEHHOCTb, TEKCTUAbHOE MALIMHOCTPOEHNE.

ITO TaKXe OAVH W3 KPYNHENLIMX TPAHCMOPTHbBIX LEHTPOB BCEW CTPAHbI.

|
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Kunon kKomnnekc,
BUJ CBEPXY

omMnnekc nnowagbto 353 767 KB. M
Haxo4uUTCA  Ha MNepeceyvyeHUn
OxnHwy OoHr Poyp (Jinshui Dong
Road) n [HoHrdenr Ky (Dongfeng
Qu) n pacnonaraeTca B UeHTpalb-
HOW YacTn HoBoro LleHTpanbHOro genoBoro pano-
Ha BOCTOYHOIO YK3HUXKOY.

B ero cocTtaB BXoAAT 9 BbICOTHBIX XWUJbIX GalleH u
3 ManoaTa)KHbIX NOCTPONKMN, pa3meLleHHbIX BOKPYT
LeHTpaNbHOro BHyTpeHHero caja. K Bcnomora-
TeNbHbIM CTPOEHUAM OTHOCATCA OO EeCTBEHHbIN
KNy6, 06BEKT Mo TeXHUYECKOMY O6CNyXKMBaHMIO
KOMMeKca W AeTCKUA caf, pacCYMTaHHbIA Ha
9 rpynn. Ana Bcex 11 obbekToB 6bIN paspabo-
TaH eAuHbIN CTUNb, KOTOPbI OObeAuHAET UX B
apXMTEKTYpPHbIN Komnnekc. OH NO3MuMOHMpYeT-
CA KaK 3/UTHbIN XWAON PaNoH, U NPU3BaH CTaTb
BU3NTHOWN KapTOYKOW AnA KBapTanos nogobHoro
Tuna. [Mo3ToMy 0cob6eHHOCTUN NNaHNPOBKNU U apXu-
TEKTYPHOro NpoeKTUPOBaHUA AOSIKHbI CO3AaBaThb
YHUKanbHYO 3NNTHYIO CpeAy W NpuBReKaTb 3KC-
KJT03UBHbIX KNTMEHTOB.

Ov3anH npoekTa BAOXHOBNEH KoHUenuuen
«obnaka». Ha atane npeaBapuTenbHOro niaHuMpo-

68 BblchM MIOHb/MNIONb

BHyTpeHHee NpocTpaHCTBO
KOMMieKca

MecTtononoxeHune: Y>x3Huxoy, XaHaHb, Kutan
ApxutekTypa: amphibianArc

Mnowapp: 353 767 KB. M

MpoekTnposBaHme: 2012

CraTyc: cTpounTca

BaHMA Pa3paboTuUMKU pelnnn Co3paTb «YMHbIi
pailoH B o6nakax», HamojHWB €ro WHHOBALWOH-
HbIMWU  TEXHOMOTMAMU, UTOObI MepecmMoTpeTb
Habupalownii NoNynApPHOCTb 06pa3 XuM3HU B BeK
WHTepHeTa. B To e Bpema KoOMaHZa pa3paboTum-
KOB pa3BMBaeT KOHLeEeMuuio «06siakd» u B CaMoM
apxMTeKTypHOM Au3saiHe. B opopmnenumn daca-
[a 3[aHMA KCnonb3ylTcA 6oMbluMe 31eMeHTb
M3 TEMHOro CTeKsa, KOTopble HaXxoAsATcA B pes-
KOM KOHTpacTe C rnagkumu 6enbimu Teppacamu
1 6ankoHamu. Takoe pelleHMe yCUNMBaeT oluy-
WeHne AVNHAMWUYHON NErkocTy, KoTopas BuU3lyab-
HO BbICTYyMaeT Ha nepBbll nnaH. OcobeHHOCTU
KOHCTPYKLMMN GalleH HaxofAT CBOe OTpa)keHue B
AU3aiiHe Tpex Mano3Ta)XHbIX CTPOEHWUIA, B KOTOPbIX
TakXe APKO BblpakeHbl ecTecTBeHHble GpOopMmbl 1
nnaBHble NVUHUN.

unble goma 6biK CNPOEKTMPOBaHbI TakK, YTOObI
obecneunTb yeauHeHvie 1 KOMGOPT 3a CUET WUPO-
KOro crnekTpa BO3MOXHOCTEN ANA CKBO3HOW LuMp-
Kynauum Bo3gyxa v co3faHna o6LINPHOro, XopoLuo
OCBELLaeMOro COJIHEYHbIM CBETOM MPOCTPAHCTBA.
Bonbluime yacTHble Teppacbl U He6onblwue 6an-
KOHbl MPUBHOCAT YACTUUKY NPUPOAbl B KaXkAylo
KBapTupy. K TOMy Xe XunbLbl KBapTUP MOTYT pac-
WKPUTbL NONE3HOE NPOCTPAHCTBO 3a CYET UCMOJb-
30BaHNA Teppac, KOTOpble COeAUHAITCA C HUMM

MIOHb/UONb
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NanawadTHbIN AU3aiH
BHYTPEHHEro ABOPUKA
A
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Pa3ABUXHBIMUN CTEKSIAHHBIMU CTEHaMW. JTa TeCcHas
CBA3b C OTKPbITbIM NPOCTPAHCTBOM 1 NaHAWwapTom
No3BONAET KWNbLaM Ka)kJoW KBapTUpPbl MOYyB-
CTBOBATb, KaK 3TO — XWTb Ha BuUAie C BMAOM Ha
cag B obnakax. bonblume no nnowaan KeapTmpbl
ob6nagalT AONONHUTENbHbIMKW 0OCOBEHHOCTAMMU,
KOTOpble OTNMYAIOT NX OT aHANOTMYHbIX MPOEKTOB.
K HUM OTHOCATCA ABYXCBETHOE XWUoe NpPoCTpaH-
CTBO, CMajibHble KOMHaTbl, MOWaAb KOTOPbIX B ABa
pa3a 6osblie, Yem y CTaHAAPTHbIX, KyXHU, obopm-
NeHHble B 3aMafHOM M KUTANCKOM CTUIAX, BaHHble
KOMHATbl, CMeXHble CO cnajibHel, 1 6accelHbl Ha
Teppace.

«Mbl co3paem BM3yanbHyto accouymaumio c obna-
Kamu 3a cYeT nepefoBbIX TEXHONOMMIA 1 NpoeLmnpy-
eM UX Ha 3faHne, — 06 BACHUIN apXUTEKTOPbI, yya-
CTBYyMOLME B NPOEKTMPOBAHUMN KBapTUP. — B nnaHu-

poBKe dacafa, K NpumMepy, UCnonb3lyeTca TeMHoe
CTeKno, KoTopoe npoTuBoOMNocTaBnseTca bGenomy
uBeTy Teppac U 6ankoHoB. C MOMOLbIO TaKoro
pelweHns Mbl MOXeM CO3AaTb BrevatyieHue, 4To
370 6enble obnaka nabIBYT Ha GoHe TeMHOro Heba».

CoBpeMeHHbIi Kutain cTtpemutenbHo ypba-
HU3MpyeTCA, YTO NpuBOAUT K OONbWON nepeHa-
CeNleHHOCTW FOPOAOB U BbICOKON MAOTHOCTU WX
3aCTPONKMN, @ 3HAUYUT, K COKPALLEHWIO YACSIEHHOCTH
3efieHbIX Haca)KAeHWI Ha AyLwy HaceneHua. B npega-
NOXEeHHOM apxuTeKTypHbiM 6topo amphibianArc
npoeKkTe MCNONb3yeTcA TPeXmMepHoe o3efleHeHue,
KoTopoe 3¢ deKTMBHO yBeNnYMBaeT MPOCTPAHCTBO
C KMBOW pacTUTENbHOCTbIO, YTO CO3paeT BepTu-
KaNlbHbI/i «0a3UC» Ha OrpaHUYEHHOWN TeppuUTOpUNn.
Takoln nogxoA NO3BONAUT YCTPOUTDb YIOTHbIN YrONOK
ANA KU3HW B MHOTOMUWJIJIMOHHOM ropoge.

MIOHb/UONb
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Bamboo Forest «Ecnmn Bbl 6onbHbBI, TO ObpalLaeTech K Bpady. Ecnm xe

|KOHKYpCh

MpopomxeHune. Hauano cm.: N2 2 3a 2014 r.
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Matepuansl npegoctasneHs eVolo MAGAZINE

Al NPOeKToB KOHKypca eVolo
Skyscraper 6bin yIOCTOEH »Ktopy MOOLL-
puTenbHbIX Npemui, cpean Hux Sand
Babel («BaBunoH Ha necke»), ob6bem-
Haa GalHA, paboTalowas Ha CONMHeuY-
Hom sHepruu, npegnoxeHHasa Kuny Conrom (Qiu Song),
Kanom Menbdeem (Kang Pengfei), Bailem MuHem
(Bai Ying), Penom Hyomem (Ren Nuoya) u lN'yo LLleHom
(Guo Shen) n3 Kutas.

Sand Babel - 3T0 pacnonoXeHHbIi B MyCTbiHE KOM-
NIeKC 3KONOrMYeCKNX COOPYXEHUN, COCTOALMNA 13
nByx yacteil. OH npepacTaBnseT coboi HayuHo-uUccne-
[lOBaTeNbCKMe YUPEXKAEHNA, a TakKe TYpUCTUUECKYIO
JocTonpumeyaTtenbHOCTb. [lepBasd yYacTb CTPOeHUNn,
HaxopAAwWaAacA Ha MOBEPXHOCTU 3eMn, COCTOUT ©3
HEeCKONbKMX HE3aBUCUMbIX KOHCTPYKLUIA U NpefHa3Ha-
yeHa AnA XKUBYLWMX 3[ecCb nioaen. Bropaa — yactnyHo
pasMelleHa nop 3emsier, a YaCTUYHO Ha ee MoBepX-
HocTn. OHa coeAVHAET HECKONMbKO 3AaHui, co3paBas
TeM CaMbiM MHOFOQYHKLIMOHAbHYIO CETEBYIO CUCTEMY.

OcHOBa KaXkAOro CTPOEHUA CO3AAETCA U3 NecKa, KOTo-
pblii 3anekaetcA ¢ nomolbio 3D-npuHTEpa, pabotato-
Lero Ha CONMHeYHoOW 3Heprun. BepxHAa yacTb coopy-
XeHui no ¢$bopmMe HarNoMUHaeT MPUPOAHOE SBNIEHNE,
M3BECTHOE KaK «TOPHAZO» WK «rpuboBMAHAA CKanay,
KOTOpPOE LUIMPOKO PaCnpOCTPaHEHO B MyCTbiHE. [AnA ero
YCTPOWCTBA MCMONb3YIOTCA BbICOKME CUMMETPUYHbIE
cnupaneBuaHble KapKacbl C 6oMblUMM HaTsxeHrem. Ero
nMapameTpbl COOTBETCTBYIOT TPebOBaHWUAM, MPesbsBs-
€MbIM K >KWJbIM, TYPUCTAYECKM U 06Pa3oBaTesbHbIM
obbekTam. Mopenb [BOVIHON BOPOHKW HE TOJSIbKO YIlyu-
LIAET MOMePEeYHY0 BEHTUIALMIO, HO B 3aBUCMMOCT/ OT
pasHULbl TeMMepaTyp Tak»Ke CNocob6CTBYET KOHAEHCALMM
BJlarn B BepxHei yactv 3gaHuin. CeTyatas CTpyKTypa and
MoA3eMHbIX U Ha3eMHbIX MOMELLIEHNIA OYeHb MOXOXa Ha
KOpHEBYIO cucTemy aepesa. [py 3TOM OHa He MpPocTo
MO3BOJIAET YAepXKMBaTb NecyaHble AHbI Ha MeCTe, HO U1
obneryaet nepeaBMKeHUE NOLEN BHYTPY 34aHWIA.

ApxutekTopbl F0aHb-CyHr Wnao (Yuan-Sung Hsiao),
lOko Oumait (Yuko Ochiai), Axua-Benn Jiny (Jia-Wei
Liu) n XyH-Jlun Wue (Hung-Lin Hsieh) u3 TaiiBaHa u
fAinoHun npepnoxunu npoekt Climatology Tower
(«Knnmatonornyeckas GaLuHsy).
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6oneH ropog, YTo cnegyeT Aenatb Torga’» — 3ajaot
Bonpoc aBTopbl. Climatology Tower — 3To npoeKT nccne-
[0BaTeNIbCKOro LieHTPa, B KOTOPOM OLIEHMBAOT COCTO-
AHVE OKpy»alollen cpefbl M BO3OENCTBYIOT Ha Hero
npu MOMOLM CaMOro COBPEMEHHOIO MeXaHM4eckoro
obopynoBaHuA. Pa3melueHHas B 6alHe annapaTypa
aHanu3npyeT MUKPOKMMAT BHYTPW FOPOAa, Ha KOTo-
pbli BINAET CTeneHb UCNOMb30BaHNA NMPOMbILLIEHHBIX
MaTepranos, NIOTHOCTb 3aCTPOVKN 1 AedpULNT OTKPbI-
TbIX MPOCTPAHCTB.

[na nopaeprkaHnA 340POBON OKpY»KatoLen cpeabl B
Meranonunce apxXnTeKTopbl MpeanaraT NPUMEHATL ABe
OCHOBHble CTpaTeruu.

MepBas — 3TO KOHTPONb OKpY»KatoLlel Cpefbl, KOTo-
pblli COCTOWT U3 OLIEHOYHDBIX 1 OMEePaTUBHBIX AENCTBUNA.
CHavana M3y4aloT rOpoACKOW KnuMMmaT, nccnepysa pas-
NnyHble GaKTopbl, HaNMPUMEpP COMHEYHOEe W3JTyYeHwe,
paguaumio 1 TemnepatypHblii poH. CobpaHHbIe faHHble
CPaBHMBAIOT MO YPOBHIO BNAXXHOCTK, a 3aTeM NocTynaeTt
KOMaHfa TeXHUYECKMM YCTaHOBKaM, KOTOpble YMeHblLLa-
0T WM YBENMYMBAIOT ee MoKasaTenn A0 ONTMManbHO
KOMQOPTHBIX AS1A NIOAEN N PacTUTENbHOCTU.

Btopas - nHpopmaumoHHas oTKpbIToCTb. B gononHe-
HVe K aBTOMAaTWNYeCKON perynaumm onTMManbHbIX napa-
METPOB OKpY»KaloLei cpefbl JaHHble nepefalnTca 13
LieHTpa ynpaB/ieHUA B pa3/ivyHble FOPOACKUE yupexkae-
HVAA, MO3BONAA TEM CaMbIM OTCNIEXUBATb W NOAAEPKU-
BaTb MaKCVMaJibHO 3[J0POBble YCNOBMWA »KN3HW BO BCEM
ropoge. NMopobHasa cxema MOXeT ObITb NosiesHa oobLK-
HaM, TaK KaK No3BoAeT MHGOPMUPOBATb BCEX KUTESEN
0 TEKYLLUMX 11 BO3MOMHbIX HETaTUBHDBIX 3MEHEHNAX KO-
JIOrN B KOHKPETHOM palioHe unu noceneHnmn. Kpome
TOrO, laHHbIE O COCTOAHMM KNMaTa TPaHCIMPYIOTCA Ha
uMpoBble Tabno B 06LLECTBEHHBIX MECTAX, NepeaatoTcs
06palLeHs K JIIOASAM 0 HeOOXOAMMOCTUN NoAAEPKaHNA
onpegeneHHbIX YCIIOBUIA, KOTOPbIE NMO3BOJIAT Kak SKOHO-
MUTb SHEPTUIO, TaK 1 COXPaHATb 340POBbE.

bawHs Launchspire («3anyck pakeTbi») FeHpu CMuTa
(Henry Smith), Amama Byasoppa (Adam Woodward) n
Mona AttkuHca (Paul Attkins) n3 BennkobputaHum —
3TO CYNnepBbICOTHOE 3[aHNE LUIMHAPUYECKON GOPMbI.
B ero afpe pacrnonaraetcsi aneKTpoMarHUTHbIN BepTU-
KaJIbHbI YCKOPUTENb — YCTPOWCTBO, HaroMuHaloulee
Te, UTO WCNONb3YITCA ANA YCTPaHEHUA «yrneBoAao-
POAHON 3aBUCMMOCTV» BO3LYLIHOTO CyHa BO Bpems
B3NeTa. PapukanbHoe nepeocmbiciieHne ¢opmata
Hebockpeba JaeT BO3IMOXHOCTb YBENTMUUTL MIIOTHOCTb
€ro 3acefieHVsl B eCTECTBEHHOWN 1 NPUCNocobeHHo
cpepe obuTaHus.

B 2014 rogy Kommepueckas aBuauua NpasgHyeT cBoe
cToneTune. 3a 3TOT CPOK C ee NMOMOLLbIO NIIOAN C Nerko-
CTbIO MO3HABAJIV B3aVIMOCBA3aHHbI 11 JOBOJIbHO OTKPb-
ThliA MUp. 3arnAabIBas BRepes, MOXXHO OTMETUTb, UTO K
2050 rogy ycnyramu aBmaumn BOCnosnb3yotca 16 mnpa
MacCcaXMpOoB, a Takxe OyaeT nepeBe3eHO MO BO3AYXY
400 mnH T rpy3oB. OgHako Nogo6HbIX MoKasatenei
noay CMOryT JOOUTbCA TOMBKO 3a CYET UCMOJMb30Ba-
HIISl SKOJTOTMYECKU YMCTBIX TEXHOMOTUIA U MPY HaNMumMm
3¢ddeKTUBHON UHPPACTPYKTYPbI.
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Hyper-Speed
Vertical Train Hub

MpepnonaratoT, yTo B OyAyllem aBuauuAa CTaHeT
neTaTtb Ha YrneBOAOPOAHOM Tomnnvee GONbLIOW MNOT-
HOCTM — VMIMEHHO C ee MOMOLLbID MOXHO A06UTbCA
[OCTaTOYHOM MOLLHOCTM, YTOObI coBepLUaTb CBEpPXObl-
cTpble nepeneTbl. Bo Bpema pencos manon fanbHOCTH
[0 25% oT obuwero obbema noTpebnaeMoro Tonau-
Ba MPUXOAWTCA Ha B3NeT. 1A aBMakoMMnaHWin Hanbo-
Nlee 3KOHOMMYHbIM B M/laHe pacxofa roproyero ABNA-
eTcA MapuwpyT anvHow B 4300 KM, npubnmsmtenbHO
3TO COOTBETCTBYeT peicy u3 EBponbl AO BOCTOYHO-
ro nobepexbs CLUA. MpoTsKeHHOCTb e okono 45%
BCeX pencoB BHYTpW EBpocoto3a cocTaBnAeT meHee
500 KM. DNeKTPOMAarHUTHbIN BepPTUKaSbHbIN YCKOPU-
Tenb, GYHKLNOHMPYIOLMIA MO TEXHOMNOTUYECKUM NMPUH-
umnam, paspaboTaHHbIM C MOMOLLbIO GOSBLIOFO afPOH-
Horo Konnanaepa B EBponenckom coseTe no AfepHbIM
NccnefoBaHNAM 1 CUIOBOW YCTAaHOBKM ANA NOe3[0B Ha
MarHUTHOW MopyLLKe, OTKPbIBaeT HOBble BO3MOMXHOCTH
ana asvauun. icnonb3sya yckopuTtenu, Bo3ayLuHble cyaa
CMOTyT BbICTPO AOCTUraTb KPENCepCKOon CKOpoCTH, a
TaKkXe MosyyaTb SHepPruio 3a CYeT BO30OHOBIAEMbIX
NCTOYHWKOB Ha3eMHOW MHPaCTPyKTypbl. Yem annHHee
YCKOpPUTENb U BbILLE B3NIETHasA CKOPOCTb, TeM BbicTpee
pa3roHAeTCA CyAHO. OTO CO3AAET CNPOC Ha CynepBbICo-
Kve 34aHNA, KOTOpble MOTYT BbITb XOPOLLEH CTapTOBON
NMOLWAAKON ANA aBraLmK, a He TONbKO YAOBNIETBOPATbL
ambuLmn Ux BrapenbLeB 13-3a NPEBOCXOACTBA CBOUX
pa3mepos.

ABTOpbI MpepfaraloT HOBYKD METOAONIOTUIO CTPOU-
TenbCcTBa HEGOCKPEBOB MO TUMY «CNPanbHON TPYObI»,
KOTOpas rapaHTUpyeT NMPUrOAHYI0 ANIA XKUNbA ry6uHy
STaXeN N HY>KHYIO TOJNLLUMHY MEX3TaXKHbIX NMePeKpbITUiA,
HeobxonuMyto A peLleHnsa Npobnembl yCTONUYMBOCTY
KOHCTPYKLUMK, @ Takxe obecneunBaeT yaobHoe netue-
XO[HOe nepemelleHne no 3aaHuIo.

Camo KOHCTPYKTUBHOE peLLeHiie MOABUIOCh B Pe3ysib-
TaTe CTpeMJIeHVA BAOXHYTb HOBYIO »KI13Hb B CXeMy «AAPO
N MIUTbI NEPEKPbITUIN», TaK CBONCTBEHHYIO BbICOTHbIM
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3naHnAM. Co3paBas HempepbIBHYIO YNULY U3 YaCTHbIX
«yYaCTKOB» C KUJbeM, aBTOPbI AeNalOT CTPOUTENBCTBO U
pa3BuTMiE BbICOTHOIO XWbA OPraHWYHbIM, CMeLmanbHO
npeaHa3HaueHHbIM N1 XK3HeobecreueHns ero obura-
Tenei. Micnonb3oBaHue yyacTkoB OyaeT perynmpoBsatb-
CA AEMOKPaTUYeCKoW CUCTEMOW MNaHMPOBaHUA — 3TO
MO3BOMNWT rapaHT!POBaTb, YTO 3AaHNE CTaHET UCMPaBHO
anyutb nioaam. LLkonbl, 60nbHNLBI, KOMMepUecKue 1
Xusble O6BEKTbI NMEPEMEXAIOTCA BHYTPU GaLLHW, TPETb
BCEX YYaCTKOB MJIAHNPYETCA OTBECTM MOA OOLLECTBEHHYHO
3eMeHyl0 TEPPUTOPUIO, 3aMOBEAHUKM U CeNbCKOXO3AM-
CTBEHHble yrofiba. B 3aBncmocTn ot Macwraba cTpoe-
HVSl Ha Pa3HbIX ero YPOBHAX HAMEUEHO MOAAePKMBaTb
OpVIrMHaJIbHbIe KIIMMATUYECKE YCIOBYS, UTO MO3BOSNT
copepKaTb PasHOOBOpPa3HbIX AMKMX >KUBOTHBIX U Bbipa-
LUMBATb CEJIbCKOXO3ANCTBEHHBIE KYNBTYpbl, KOTOpble, B
CBOIO ouyepefb, CTaHyT MPUPOAHBIMU UHCTPYMEHTaMM
INA PETrYNMPOBAHVA KIMMaTa BHYTPU COOPYKEHNS.

Mo cyTw, faHHas KOHUENuua ABNSETCA CnupaneBng-
HOW Bepcreln Knaccuyeckor ropofckon CUCTeMbl. ITO
JaeT crieayoLlve NpermyLLecTBa: 60NbLUYO MIOTHOCTb
HacesieHNs, BO3MOXHOCTb NMPOXMBAHUA Ha BbICOTE, Mac-
COBbIE MEPEBO3KM Ha Pa3fINYHbIE YPOBHY, NELIEXOAHOE
1 BenocunegHoe nepenBibKeHVie Ha Hebonbluve pac-
CTOSAIHWISA, UTO ByAeT CNOCOBCTBOBATL 300POBOMY 06pasy
Xun3HU. OBLLEeCTBEHHOE B3aVIMOAENCTBME 1 YHIKaJIbHOE
MHOrOrpaHHoOe BOCMPUATAE MecTa MPUCYTCTBYIOT Ha
BCeX dTakax OalHu. B npouecce XM3HEHHOro UMKna
3[aHUA Pa3BMBAIOTCA €ro PasfiyHble Y4yacTKU; OHU
MOFYyT NoALepPK1BaTb OPraHNuHyto 1 6oraTyto pasnuu-
HbIMU KYJIbTYpamuy CeTb MOCENEHUA BHYTPU LUANHAPU-
yeckon popmbl.

BallHN MOXHO BO3BOAMTb Henopaneky oT 06b-
€KTOB, NMPOU3BOAALNX BO30OHOBNAEMYIO SHEPruo:
rMAPO3/IEKTPOCTAHUMI B ropax, CMCTEM MOnyYeHUs
SHeprum oT NPUANBa NN MOPCKOro BeTpa y nobepe-
Xbs. fopol Uenvkom nomellaeTcs B 3gaHue, oCTaB-
nAA B HEMPUKOCHOBEHHOCTW OKpYXKaloLWuii Mup,
BCTpaunBas cpelly obMTaHNA YesloBeKa B BepTuKasb-
HOe NMPOCTPAHCTBO Nocpean AUKOWM NpUpoabl.

Mo cytn, 6awHa npeacTaBnset cobon 3ddekTrBHOE
coefiuHeHVe aBTOMOBUbHbIX, KeNIe3HOJOPOMHbIX, BO3-
OYLWHBIX U KOCMUYECKUX MarncTpanein — coBpemeHHoe
noceneHne, CKOHLEHTPYPOBAHHOE BOKPYr CXeM nepe-
OBUXKEHUA NTIOACKUX MOTOKOB U FPy30B.

Kpucrodpep Kpucrodpu (Christopher Christophi)
n Jlykac Masappaca (Lucas Mazarrasa) u3
BenukobputaHun npegnoxunu npoekt Hyper-Speed
Vertical Train Hub («<BepTuKkanbHbIli y3en BbICOKOCKO-
POCTHOM XeNne3HOAOPOXHOM MarncTpanmy).

Korpaa-To kKuHemaTorpad npeAcTaBnan BbICOKOCKOPOCT-
Hble MarycTpany Kak camoe HacTosLme yyao. A cerogHs
CTpaHbl Bcero mupa, ot CLUA po BenukobputaHuu, ctpe-
MATCA 06beauHNTL GYTypUCTMUECKUE MPOEKTbI B YCO-
BEPLUEHCTBOBAHHYIO CeTb O6LeCTBEHHOro TpaHCrnopTa
ONA MaKCMMAasbHOTO YBeNIMYEHNA TEMMOB SKOHOMUYe-
CKOFO pOCTa CBOVX FOPOAOB.

Mpoekt Hyper-Speed Vertical Train Hub npwu3saH
pewnTb HemnsbexHble NPo6embl, C KOTOPbIMY Fropoaa
CTONKHYTCA K 2075 rogy, n npepnaraeT 3aBeplUeHHYIo

paumoHanbHylo CTPyKTypy Oyaylieid TpaHCMOpPTHOM
CcUCTEMBI.

MockonbKy MupoBoe HaceneHue K 2075 rogy pesko
BO3pacTeT, 3HauUMTeNIbHO YBEIMUUTCA U CNPOC Ha TOBa-
pbl, NPUPOAHbIE Pecypchbl, efy, TONINBO U 3eMenbHble
yyacTku. Mo MHeHuIo aBTOpOB, 6oMbLUasA YacTb Hacene-
HWA ByAeT TAroTeTb K XKM3HW B Meranonucax, yBenmyu-
BaA TeM CambIM AaBNeHVe Ha NPUropofHble parioHbl 1
KOHKYPeHLMIO cpefin HUX, a CIeA0BaTENbHO, BbIHYXAasA
ropofa 1Uckatb MHHOBaLMOHHbIE BMAbl 06LeCTBEHHOrO
TpaHcnopTa.

DaKTop BPEMEHU yxe CTajl OUYeHb Ba)KHbIM 3N1eMeH-
TOM HayYHO-TEXHUYECKOW PeBONIOLMM, @ CMApPTHOHBI,
BUAEOCBA3b — 0ObIYHBIMU CMOCOOaMU OOLLUEHVA NtoLEN.
ABTOPbI CYMTAIOT, YTO ITOT MPOEKT HE TONIBKO COKPATUT
BpeMs NepeMeLLEHNA 13 OAHOW TOUKM NMPOCTPaHCTBa B
ZPYryio, HO 1 MO3BOSIUT CHU3WTb BIOPOCHI YIIIEKUCIIONO
rasa, ynyywutb 6ecnepe6oNHOCTb SHeprocHabeHun
N MONMHOCTbIO U3MEHUTb MeXIyHapOoAHble TOprosble
OoTHolwweHMA. OH CTaHEeT «CTaHZAPTHbIMY» 3JIEMEHTOM
MHPPACTPYKTYPbl, KOTOPbIA MOXHO BMUCaTb B 060N
ropof, MvMpa 1 CBA3aTb €ro C HOBOW BbICOKOCKOPOCT-
HOW CeTbio MOA3EMHOr0O 1 Ha3eMHOro TPaHCMOopPTa, rae
noesga 3a 30 MVHYT cmoryT npeogonesatb 300 munb
(482,8 km).

BepTuKkanbHbI y3en BbICOKOCKOPOCTHOWN >Kene3Ho-
JOPOXHON MarmcTpanm CMOXeT 3aMeHWTb CYLLEeCTBY-
IoLMe CTaHLWW 1 CO3AaTb KIlOUYEBbIE COeUHUTENbHbIE
TOUKM, KOTOpble OyayT OTBEYaTb 3a TPAHCMOPTUPOBKY
nofen 1 ToBapoB BHYTPY HOBOW TPaHCMOPTHON CHCTe-
Mbl. [laHHBIN NPOEKT «NepeBepHeT» TPAAULIMOHHYIO MO
cBouM dopme 1 GYHKLIAM COBPEMEHHYIO »KeNe3HOL0-
POXKHYIO CTaHLMIO 1 HaMPaBUT ee BBEPX, CPOPMUPOBaAB
B BuIE LWIMHAPUYECKOWN CTPYKTYpPbl ANs yBeNUYeHus
NPOMYCKHOW CMOCOBHOCTM.

JTO BbLICOTHOE COOPYXEHWe CTPeMWUTCA YUTU OT
cyuiecTByoLiero crnocoba 3emnenonb3oBaHnA Tam, rae
pacronoxeHbl COBPEMEHHble BOK3anbl. Takum obpa-
30M, OHO MO3BOJIUT BEPHYTb OCTaBLUYIOCA YacTb Tep-
pUTOpMUM NNOTHO 3aceNeHHOW CUCTeMe Meraropopa.
OcBoboxxaeHHas nnowaab OyneT oKpyaTb OallHio,
co3faBasi TeM CambiM GOJbLLOV NAPK, BeAYLUIA K OCHO-
BaHUIO BEPTUKANIbHOTO >KENe3HOAOPOXKHOro y3na.
Maccakupbl nepemeLialoTcss B OCHOBHOM BecTubIo-
fle, YTO JAcCT BO3MOXHOCTb MyTeLIeCTBYIOLMM JIIOAAM
NoAHATbCA Yepe3 aTpuym, MpoWTM no nnatdopme 1
oKa3zaTbcs B BaroHe. lNoesga co3gagyT AMHaMWYHBIN 1
XnBow dacag, KOTopbl ByaeT NOCTOAHHO Pa3BMUBaTLCA
M pearnpoBaTb Ha paboTy BepTMKanbHOW Marucrpa-
NN — 3TOT A3bIK MOVMET Becb ropog. Mo Mepe Toro Kak
noesp TporaeTcs C MecTa, OH MEHSIET CBOE rOPU30HTaslb-
HOe HarnpaBJieHVe ABVXEHNA 1 NOAHVMAETCA BBEPX MO
dacapy, camy BaroHbl HauMHAKOT BpaLlaTbcs, OyaTo 6bl
3TO He Moe3p, a YepToBO Koseco. Maccakupbl Npu 3Tom
OCTaloTCA B BEPTUKANbHOM MOSIOXKEHUN U nobytoTca
ropoAcCKMM nersaxem. BaroHbl nnaHupyeTtca ocHacTUTb
MarHWTHOW CTPYKTYPOI, pacronoXeHHoW no obenm
CTOPOHaM, KOTOpas yAepKMBaAET UX BMECTE C Naccaxm-
pamu Ha GaluHe, 13-3a Yero HeoOXOAMMOCTb B Penbcax
OTNaJaeT cama cobom.

Kutanckne apxutektopbl Oxu Xyan (Jie Huang),
Oxun Benn (Jin Wei), Kbaoan Taur (Qiaowan Tang),
Nueen 10 (Yiwei Yu) n X3 Xao (Zhe Hao) npeanoxu-
nn npeto cospaHus Rainforest Guardian Skyscraper
(«Hebockpeba-xpaHuTena ansa TPOMUUYECKUX NTECOBY).

Rainforest Guardian Skyscraper coctout 13 BogoHa-
NOPHOW GaLLHK, NOXXapPHOW M METEOCTAHLUI, a TaKXKe

Hay4HO-UCCnefoBaTebCcKnx 1 obpasoBaTesibHbIX nabo-
paTopuii. 3TO CTauMOHapHOE COOpPY»KeHue aBTopbI
npegnaraloT PacrnofioXknTb Ha rpaHuue ¢ AMasoHKON.
OHOo 3¢deKTMBHO MNpefoTBpallaeT MoXapbl 3a cyet
JOX[EeBOW BOAbl, KOTOPYI0 COBUPAET U HaKanIuBaeT B
TeueHVe ce3oHa JoXAeN, a TakKe OPOLLAET el 3eMIIio
BO Bpems Cyxoro nepuopa.

baliHs, cBoeit popMoit HaNOMMHaKOLLAA LIBETOK JTOTO-
ca, MOXeT CaMoCToATeNlbHO cobupaTtb aTMochepHble
0CafKu, KoTopble GUIBTPYIOTCA U XPAHATCA B ee pe3sep-
Byapax. [pMmeHeHve KanunnAapHo cMcTeMbl B coYeTa-
HUK € 9GdEeKTUBHON SHeprmei No3BONAET HAXOAALM-
CA B NMOABELIEHHOM COCTOAHMU KOpeLUKaM, OCHaLLEeH-
HbIM onpeAeneHHoN rybuyaTon CTpyKTypo, Mornowatb
N XpaHUTb M36bITOK BOAbI, He Hapyllas 3KoCucTeMy
AMa3oHKu. B cnyyae BosropaHusa noxapHble npuneTaoT
Ha MeCTO W TyLUaT OroHb C MOMOLLbIO BOAbI U3 pe3ep-
ByapoB. Kpome Toro, B Rainforest Guardian Skyscraper
pacnonoXeHbl creumanbHble Hay4HO-McCneaoBaTenb-
cKve nabopatopuu, rae yyeHble cnefAaT 3a M3MeHeHu-
AMM KNUMaTa M CTabuNbHOCTbIO 3KOCMCTeMbl. 3aech
TaKkXKe MOTyT Haxo4UTbCA CMOTPOBbIE U BbICTAaBOYHbIE
nnowaaky ana nobuteneit Npupoabl U TYpUCTOB, TeM
CcambIM, AiaBas UM BO3MOMHOCTb CBOVMIMU Fla3aMm YBU-
[eTb YHUKanbHbIi MMP AMa3oHUN 1 NPYBMBaA UM 3KO-
NOrNYecKoe Co3HaHMe.

Metko CroeBcku (Petko Stoevski) n3 lfepmaHum npep-
naraet co3patb The New Tower Of Babel (<Hosyio
BaBMNOHCKY0 HallHio).

CTpyKTypa ropopa HenocpefAcTBEHHO 3aBUCUT OT
naHawadTa MeCTHOCTW, B pe3ysbTaTe Yero BO3HMKAoT

Climatology Tower
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Launchspire

The New Tower Of Babel

Rainforest Guardian
Skyscraper

pasfinyHble TEPPUTOPUN U YHWKalbHbIE COOPYKEHUS,
KOTOpble onpefensAlT 0bpa3 »KW3HW 1x obutatenei.
B 6onblUMHCTBE MEranonMcoB ecTb OTKPbITblE, UMEIO-
LWme cBOOOAHYIO0 MPOCTPAHCTBEHHYIO OpUEHTaLMIo 3aa-
HVA, N Te, KOTOPble Pa3BUBAIOTCA BEPTUKANIbHO BBEPX,
Cnepya onpeaeneHHon cxeme.

The New Tower Of Babel - 310 cTanbHas KOHCTPYKLWS,
BO3BefieHHasA Ha MyCTbIHHOW MOBEPXHOCTY, KOTOpas Mo
nnaHy [OMKHa UMETb HECKOMBKO YPOBHEN B 3aBUCKMO-
CTU OT Tononoruy naHawadTa. e BHELWHME naHenu
clienaHbl U3 CTeKNa, 1 BO3AYX, COAepXaWUNCa Mexay
HUMWU, NOJOTPEBAETCA CONTHEUHBIM CBETOM. 3fjaHUe Cher-
Ka VICKPVBNEHO BBEPXY, UTO MO3BONSAET BO3AYXY KOH-
LIEHTPUPOBATbCA B CEPerHe GalluHW 1 ABUraTbCA K BHY-
TPEHHeMy UMIMHAPUYECKOMY 3eMeHTy. Bocxopswme
MOTOKY TENOro Bo3ayxa NocTynaloT B BbITAXKHYIO TPYOY,
NpVYBOAA B [BWKEHWE BETPOBble TypOUHbI, pacnosno-
KEHHbIE B OCHOBaHWW CTPOEHUS, U NPeobpasysa KUHETH-
UECKYIO SHEPIUIO B SNIEKTPUYECKYt0. [10f CTEKNAHHBIMU
naHensaMK, 3aLLMLLEHHBIMI OT HEBAroNPUATHBIX MOToA-
HbIX YCIIOBWIA, MBI U MyCOpa, pasMeLLaoTcs poTosnek-
TpUYeckme snemeHTbl. OHM Tak>Ke NPOU3BOAAT SNEKTPY-
UeCTBO, AOMOSHNTENBHO YBENMYMBAA TeMMepaTypy BO3-

76 BblchM MIOHb/MNIONb

Ayxa MeXAy CTeknamm. MeTanamuyeckne HacTuibl BHA3Y
COOPYXKEHUA MOXHO TPaHCPOPMMPOBATL U UCMONb30-
BaTb B Pa3/NYHbIX LieNsX, B TOM YMC/e AnA NepeBo3Ku
NoAEeN, TPy30B, a TakKe AS1A TPaHCMOPTUPOBKA BOABI,
rasa n snekTposHeprun. Kpome Toro, ¢potosnekTpu-
UecKkme naHenn CO3[aloT TeHb, TEM CaMbIM OXJlaxAas
NOBEPXHOCTb 3eM/N. ITOT HeAaBHO pPa3paboTaHHbIN
MVKPOKAMMATNYECKNIA MPOEKT NO3BOMAET CO3AaBaTb
XKUsble NPOCTPAHCTBA U 30HbI OTAbIXa U Pa3BrieveHNs,
a Takxe CnocobCTBYeT Pa3BUTUIO CENbCKOTO XO3ANCTBRa.

OTpenbHble 3nemeHTbl GopMUPYIOT 0B KapKac 1
MO3BONAT MCMOMb30BaTb NMPOCTPAHCTBO MO-PasHOMY.
[leTann NpMMEHSAIOTCA NO NMPUHLMNY CTaTUKK: MO Mepe
OBVKEHMA BBEPX OT OCHOBAHMA BeC KOHCTPYKLMM
MOCTENEHHO yMeHbLUaeTcA. PasnnuHble pelueHua Ans
OTKPbITbIX TEPPUTOPWI JIOMAIOT HEMPEPBLIBHOCTb BHY-
TPEeHHero NPOCTPAHCTBA W CO3[AOT YUYACTKMN C YHMKasb-
HbIMW 0COGEHHOCTAMM. «BaBMNOHCKaA BallHsA» co3paeT
HOBbIN NaHALWadT, YTO NO3BONAET UCMONb30BaTb BETPO-
Bble 3M1EeKTPOCTaHLMW, @ CaMO 3AaHne pacTeT He ropu-
30HTaJIbHO, @ BEPTUKaSIbHO. DTOT rOPOA C MaKCMMaslb-
HbIM KOIMYECTBOM CBOGOAbI — XOpoLLee peLleHre AnA
OKpy»atoLLein cpeabl. [InA 3AaHNA XapakTepHO Hanuume
MHOXeCTBa OTKPbITbIX NIOWAAOK, NCMONb30BaTb KOTO-
pble MOXHO MO CBOEMY YCMOTPeHwio. Takm obpasom,
XU3Hb Pa3BMBAETCA B Pa3HbIX MeCTax W C pasnuyHomn
VHTEHCUBHOCTBIO. [TPOEKT yKpennAaeT MPUHLMMbI SKO-
NOTNYECKON YCTONUMBOCTH, CMOCOOCTBYIOWME AONFO-
CPOYHOMY SKOHOMMYECKOMY, COLMANbHOMY W SKOMOMU-
YeCKoMy pasBUTUIO.

Bamboo Forest (<bambykoBbiin nec»). Cimbrno3 Hebo-
CKPeBOB 1 CTPOUTENbHBIX IECOB NPeNoXMI GppaHLy3-
ckmi apxutekTop Tn6o Aenpe (Thibaut Deprez).

Jlerkuidi 1 NPOYHbIN 6aMbyK TPAAMLIMOHHO WCMONb3y-
€TcA AnA CTPOUTENbCTBA BO MHOMMX CTpaHax mupa. Co
BPEMeHEM ero NpuMeHeHne BbiNo HECKOMNBKO U3MEHEHO,
0co6eHHO B A3un. OTHbIHe B 60nbLLKX ropofax 6amoyk
3anpeLUeH B KayeCcTBe OCHOBHOMO MaTepuviana ans BO3-
BefieHuA 3gaHuiA. Ho U3 Hero n3rotaBnmeanu CTpouTesb-
Hble Jleca NPy MOHTa)e NATW U3 BENMYANLLIX MUPOBbBIX
HeboCKpeboB, KOTopble 0OCNYXKMBanu 3TV BeNUKonen-
Hble KOHCTPYKLmK. Kpome Toro, 6ambyKoBble CTpounTesb-
Hble fleca BHEC/ CBOW BKMaf B BO3BEAEHWE VI MHOMMX
ropa3spo 6osee CKPOMHbIX GalLeH, BHELLHWUIA BAL KOTOPbIX
3aCTaB/AeT Hac YyBCTBOBaTb cebA HEKOMMOPTHO 13-3a
CYPOBOCTM 1 XONOZHOCTU CBOMX dacafoB. MpakTnuyecku
6eCKOHEUHOE MOBTOPEHVE OAVHAKOBbIX STaXeN YHUUTO-
»aeT B HMX Niloboe yenoseyeckoe Havyano. [pybo KoHw-
pOBaHHble, 3TV GaLLHV MPOU3BOAAT BrieyaT/ieHNe fenpec-
CVIBHBIX FOPOACKMX CMaribHbIX PafiOHOB.

KoHuenuma AaHHOro npoeKTa MpepasiaraeT U3MeHUTb
CKYYHBI 06/IMK MOAOGHDBIX CTPOEHWIA. 1A 3TOro aBTopbl
XOTAT UCMONb30BaTb 6aMOyKOBble CTPOUTENbHbIE fleca B
KauecTBe 3NemMeHTa, CMoCOOCTBYIOLErO BO3POXAEHUIO
3[aHVIA, CenaB ero MOCTOAHHbIM W HEOTAENUMbIM OT
KOHCTPyKUun. OHU obecrneunBaloT He6oCKpebbl BHELL-
Hell 060NTOYKON, Ha KOTOPOW TOXE MOXKET Pa3BMBaTbCA
XU3Hb. APXMTEKTOPbI NPEeAaraT co3faTb U3MEHSIOLLY-
10CS B 3aBNCUMOCTU OT OOCTOATENBCTB CeTKY. OHa MHAU-
BUAyarnbHa AnA KaXx[oro 34aHns v IeNaeT ero no-cBoemy

opurvHanbHbIM. CETKM CNocobCTBYOT MOABNEHUIO HAaCTO-
ALWMX BEPTUKANbHBIX CAA0B TaMm, FAe MIOTHOCTb 3aCTPON-
KW He MO3BOJNIAET CO3/4aBaTb FOPM30HTasIbHbIE PacTUTeSb-
Hble oasuncbl. Kpome Toro, 6ambyKkoBble CTpouTeNibHble
neca AenaoT 3aaHuA Gonee ycTONUMBbLIMK BO BpeMsA
3eM/IeTPACEHNI U MOAAEPXKMBAIOT IKONOrMYeckoe npo-
N3BOACTBO SHEPruy, Co3aaBas cM6r1o3 ¢ GaLLHel.

PieXus Tower («[neTeHas 6awwHsA»). He6ockpeb, npea-
CTaBnAWMIA cobol MOPCKOW TPaHCMOPTHbIA y3en
ana ToHkoHra, cosganu Kpuc Takpm (Chris Thackrey),
CtuBeH Ma (Steven Ma), Bao AH Hryen ®yok (Bao
An Nguyen Phuoc), Xpucroc Koykuc (Christos Koukis),
Martyc Hepekn (Matus Nedecky) n Cre¢paH TypkoBckmn
(Stefan Turcovsky) n3 CLLA.

PieXus Tower, cocToAwyl0 M3 HECKONbKUX pPa3pos-
HEHHDbIX COOPYXEHWIA, aBTOPbI MAAHUPYIOT PasMeCcTUTb
Ha BOCTOYHOM MobGepexbe GyxTbl [OHKOHra B Heno-
CpefcTBEHHOM 6NM30CTU OT MAapPOMHOIO TepMUHana.
BHM3y 3paHMe HanomuHaeT paccpeAoTOYEeHHble NOA-
[OHbI, KOTOPble PaCrofioXKeHbl TakuM 06pa3om, YTobbl
coefMHATb OallHI0 C TPAHCMOPTHON CTPYKTYpON
ropoAa: UMeHHO K HMM LUBApPTYIOTCA NOAKM, NMapoMbl
N Kopabnu. HeCMMETPUUYHO PacrofioXKeHHbIE «MOfA-
[OHbI» BMeCTe C MOCTaMU W CBA3YIOLWMUMU MarmcTpa-
NAMU Haj BOAOW paboTaloT B rapMOHMM C CYLLECTBYO-
MM MapOMHbIM TepMMHanom Makao 1 paunoHanbHO
repemeLLaloT Nitofel K BHYTPEHHEN CTPYKType 3A4aHus.
O6pasyloWmnincsa Ha HIWKHEM yyacTke GaliHu noguym
BbICTYMaeT B KaueCcTBe NapKoBKM, Kyfla MOXXHO 3aexaTb C
MarmcTpanu, npoxoasLlei PALoM ¢ GaLlHen.

PacrionoxeHHas y KpOMKIM BOAbl KOHCTPYKLUMA U3Me-
HAET UMPKYNAUMIO U OpraHv3auuio ABWXEHWA, UTO
No3BONAET pPerynnpoBaTb CKOPOCTb, C KOTOPOW OHa
NMPVHVUMAET 1 KOHTPOMMPYET TPaHCMOPTHbIA MOTOK.
B pesynbrate ygaetca oOnTUMM3NPOBATb ABUXKEHME
BOKPYT 1 BHYTPU CTPYKTYpbl.

Mo Mepe TOro Kak YenoBeK ABUXKETCA BBEPX OT «MOfA-
[OHOB», KOTOPblE MPVHMMAIOT TPaHCMOPT, OH 3HaKo-
MUTCA C GYHKLMAMY OCHOBHOTO 3faHnA. CHavana noss-
NAETCA TOPM3OHTaNIbHAA MAPKOBKA, PacMoNoXeHHas
Ha HWXKHUX 3Taxax cTpoeHuA. Cioga MOXHO 3aexaTb C
npuneralLmx MarncTpaneii 1 NpUnapKoBaTh JIerkoBom
TpaHcnopT. MNpy ABMKeHUN BBEPX NOABAATCA OG13HeC
1 TOProBble MoWaau, O KOTOPbIX MOXHO Ao6paTbcs
Ha MaLLVHe (BNNOTb 10 CAMOro BepXHero 3t1axa). Kunble
NMoMeLLeHVs 3aHMMAIOT CaMble BEPXHME YPOBHU GaLLHN:
OHV MapAT BbICOKO Hafj ropoaom, obecrneurBas 3axsa-
TbiBaloOLLVE BUAbI HA CUITYST AMHAMUYHOIO Merarnosnmca.
[na nocagku BepTONETOB MpefyCcMOTPeHa crieuuanb-
Has NJioLaZika Ha KpblLue.

KOHCTpyKUKMA Ha I0’)KHO CTOPOHE OCHOBHOW GallHu
COOGMpPAET COSHEYHYIO SHEPruI0 B TeueHue AHsA, obe-
crneuvBas 3faHue anekTposHepruen. Pacag crnocobeH
nponyckaTb BO3AyX U CHabXeH MHOrOYMCIIEHHbIMUN
OTBEPCTUAMM, KOTOPbIE MO NPOEKTY NePeKpbIBaloT APYT
Zpyra, UTo MO3BOJIAET C NErKOCTbio OYNCTUTbL OT Yrre-
KUCIOro rasa HUKHME 3TaXku MapKoBKU. Ha Kaxxgom ee
YPOBHe MpeAnonaraeTcs BblCAAUTb PaCTUTENbHOCTD,
KOTOpas TakKe CTaHeT ouuMwaTbh BO3JyX, TeM CambIM
YMeHbLUas YPOBeHb 3arpA3HeHNs B [OHKOHre.

PieXus Tower 6bin1a 3aiymaHa Kak CerMeHTpOBaHHasA
CeTb € 6ONbLUVM KONTMYECTBOM COEAVUHUTENBHBIX Y3J10B
1 VIMEIOLLAsA BAaXKHYIO TPAHCMOPTHYIO COCTABMSAIOLLYIO, a
Takke ob6nafaioulan TpaanLMOHHbIM HabOPOM ApYrux
byHKUMA. 3meHeHre B BOCMPpUATAM AM3aliHa GaluHu,
a TaKXXe B Ha3HauYeHWM Kax[Ooro CerMeHTa Kommniekca
obecneurBaeT KauyeCTBEHHbIN KOHTPO/b ee paboTbl.
Knnon 610K AOCTYNeH 1 Npu 3ToM yaobeH, napKoBs-
Ka ABNAeTcs KOMQOPTHOW, a NepeaBuKeHne BHYTPUW
06L1eCTBEHHOrO MPOCTPAHCTBA Ha HMPKHUX 3STaXKkax
MOXET BbI3blBaTb 3HAUWTENbHbIA MHTEpec. [lo Houam
naHenu dacagoB 6yayT NofACBeYMBaATbLCA, HAMOMYHAsA
HaMm O CBA3M BCEX 3/IEMEHTOB 3[aHus, @ TaKkxKe BMUCbI-
BasACb B YHVKaJIbHbIN CnysT [OHKOHTa.

Anr Cukn (Yang Siqi), XKaH benpgu (Zhan Beidi), XKao
PeH60 (Zhao Renbo) n XKaHr TuaHwy (Zhang Tianshuo),
KnTait, cosganu Project Blue («CuHWI NpoeKT»).

BypHoe pa3Butne 3koHOMUKM 3acTaBuno Kntam nna-
TUTb GOJbLLYIO LIeHY 3a 3BaHMe «mupoBas dabpuka:
3arpA3HeHne TeppUTOPUIA NPONCXOANT C YrpoxKatoLen
cKopocTbio. KuTalckme ropopa B HacTosiliee Bpems
OT/INYAIOTCA HE3[OPOBON «TYMaHHOWM» MOrofow, KOTo-
pas ABnAeTCA pe3ynsTaToM Hanmumsa 60MbLOoro Konnye-
CTBa B3BELLUEHHbIX YacTyL, B BO3AYXE.

Llenbto Project Blue sBnaeTcs ux npeobpasoBaHue B
3e/eHyI0 SHePruio 3a CYET CO3[aHVA OrPOMHON Nepesep-
HYTOI oxnaxgatoLeln 6allHy ¢ MynsTULUIIMHAPUYECKON
LUMKNMYeckon cuctemol pecynbbupmsauum, Kotopas
npou3BoAnT a3oT n cepy. [pn coyeTaHUM 3TX ABYX
3NIeMEeHTOB C M36bITKOM OKUCK yrnepoga B atMocdepe
B pe3ynbTate NnoJslyyaeTc BOAHO-YrofibHas cMecCb, KOTo-
pas BCIeACTBME XUMUYECKON peakuuy CTaHeT npeob-
pa3oBaHHbIM MeTaHOM U Aanee OGyAeT MCMOMb30BaHa B
KayecTBe SKOMOrNYECKN YACTON SHeprun. 3To pesynbtat
peakuum, NpoTeKatoLen NPy HA3KOM AaBneHu, U3BecT-
HOM KakK 3¢deKTnBHas MeTaHaumst — GU3MKo-Xummue-
CKMIM NpoLiecc 06pa3oBaHmA MeTaHa U3 CMeCy PasnmnyHbIX
rasos, MONYYeHHbIX B pe3ynbTtaTe depmeHTauum bromac-
Cbl NI TEPMOXMMUYECKON Frasndmkaumm. |

OKoHuYaHue cnepyer.

PieXus Tower
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BO3/yXa CMOCOOHbI PAaCMPOCTPaHATLCA Ha OeCATKN
N COTHU KMIIOMETPOB. TepPMUH «UCTOYHUK 3arpss-
HeHuA» caM no cebe MHOro3HayeH, M MOXeT CTaTb
Kak OTAenbHoe npeanpusaTve, panioH, Tak W uenas
CTpaHa. YXe ceiyac nepepj 4YenoBeyectBOM BCTaslo
HEeCKOJIbKO Ba)HbIX 3afjay, CBA3aHHbIX C aHTPOMOreH-
HbIM 3arpAsHeHVem 3emnu, KOoTopble HeobxoAnMo
pewatb. K HAM MOXHO OTHECTU cnegytoLyme:

1. Bo3mMOXXHOe n3MeHeHVe KnmaTa BCieCcTBre Tex-
HOreHHOro BO3JeNCcTBMA Ha aTtMocdepy mnu Bblge-
NEeHVA B Hee YrNeKUCSIOro rasa v neTyumx Cyxux
BeLlecTB.

2. Bo3amoxHOe pa3spyLueHne 030HOBOrO oA 3emnu,
CBA3aHHOeE C 1cnosib3oBaHnem GpeoHa, oKcMAaa as3oTa
N HEKOTOPbIX APYrMX BeLecTs.

3. 3arpA3HeHVe NouBbl M BOAbl PafNOaKTUBHbIMMK

[Jetanun

QunbTpbl pacapa

OcHoBHoOI
3D -paspes pesepsyap Ana
dunbTpOB XPaHEHVs BPeAHbIX
dacapa BeLLecTB

[invHHble TPY6KM dunbTpa.
OTBepCTVA ANA BCacbiBaHNA
3arpA3HEHHOrO BO3/yXa,
BUA Cnepeau

=

BUA CneBa

[AnviHHble TPY6KM drnbTpa, BUA COOKY

CYNEPOUIILTP [ METANOJIMCA

MaTtepwuansl npegocTasneHs eVolo MAGAZINE

Kak yxxe 0TMeuanoch, OAHOM 13 6a30Bbix COCTaBAAIOLIMX YUacTUA NPoeKTa B KOHKypce eVolo Skyscraper cTana
3KONOrMYecKasn YnCToTa NpefcTaBneHHon Mogeny. [103ToMy He yarBUTENbHO, UTO MAEA POCCUIMCKOTO apXmMTeKTOpa
Anekceda Ymaposa no co3faHuto Hyper Filter Skyscraper 6bina oTMeUeHa Xopwv NOOLLPUTENBHOW NPEMIEN.
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[Ha 13 cambix GonblKX npobnem,
KOTOPOW Ceivac CTankuBaeTCcAa MUp, —
3TO yBenuuMBalolleeca C  KaAblM
rogoM 3arpasHeHve OKpy»KaloLueit
cpepbl, MpUYMHAIOLLEE Cepbe3Hblld, a
3a4acTylo 1 HeronpasuMbIi yuep6 nnaHete. Mostomy
aBTOP MpPefyIoKUN NPOEKT SKCTPAOPANHAPHOIO 3AaHMA
Hyper Filter Skyscraper, cnocobHoro nornowartb yrnekuc-
NIV 1 ApYrvie NapHNKOBbIE rasbl U BbIAENATb KNCIOPOS,.

BblchM MIOHb/MNIONb

MNpouecc 3arpAasHeHna oKpy»KatoLen cpefbl 4eMOH-
CTPUPYeT OYEBMAHOCTb OrPaHMUYEHHOCTN PecypcoB
atmocdepbl 1 ee CNOCOBHOCTUM K ecTecTBEHHOMY
camoBoccTaHoBfeHuo. Mpy 3ToM pe3ko Bo3pacTa-
IOWNA TEMN YyXYALWEHUA SKONOrnyM AOCTUM FpaHu-
Libl BO3MOXXHOCTW CaMOBOCCTAHOBJIEHNA NPUPOAbI 1
fJaxe nepelwwen ee. Tunbl 3arpA3HeHNA MOXXHO pas-
OennTb Ha MeCTHble, pervoHasbHble 1 rnobanbHble,
npu 3Tom BpefHble cybcTaHUuM M3 aTmochepHoro

MaTepuanamu, TAKesbiMy MeTaniamu 1 necTuymaamm
TaKkXe OKa3blBaeT BpefHOe BJIMAHME Ha dKONOornye-
CKYIO cMcTemy nnaHeTbl.

4. 3arpA3sHeHne BOAbl METEOPOSIOTMYECKMN OCaf-
Kamy, BnNuTaBWMMKU B cebA onacHble BeljecTBa M3
aTMocepbl, MPOMbILLIEHHBIMA CTOKaMK, Ha3eMHbIM
1 BOJHbIM TPAHCMOPTOM.

5. Mpo6nembl aTMOCEPHbIX NEPEHOCOB BPEAHbIX
BELLECTB U BbINafeHNA KNCNOTHbIX BOXAEN.

MpuHMMaa BO BHUMaHMe BCIO MaclITabHOCTb
npobnembl, aBTop NpoekTa pelwnn, YTo Hebockpe-
6bl AOMKHbI fenatb ABONHYl0 paboTy. 3To oTBeT
Ha 3arpA3HeHMe OKpyXalolen cpefbl B rOPOACKUX
30Hax. Moatomy Hyper Filter Skyscraper 6bin cnpo-
€KTUPOBaH ASIA TOro, YTobbl NOrnowWaTh YrneKCbli
1 apyrvie BpefHble rasbl U BblAENATb KOHLEHTPUPO-
BaHHbI KUCIOPOA, peLaTb permoHanbHyio npobnemy
3arpasHeHVA Bo3gyxa.

PacnonoxeHHble B KPYMHbIX ropojax MexXpy
BbICOTKAMW, OKPYXEHHbIMW MNepenosIHEHHbIMY

ropoAcKMMK Tpaccamm, CTaHUMAMU 1 Ppabpurkamu,
Hebockpebbl Hyper Filter nornowaioT 3arpAsHeH-
HbIl YINeKUCAbIM U APYrMMU BpeAHbIMK ra3amu
BO3JyX W BbIAENAIOT UYUCTbIA KOHLEHTPUPOBaH-
HbIN Kncnopopd. Mponcxoaawmn npm 3TOM Harpes
atmochepHOro Bo3fyxa AOMKEH MNOAAEPXKMBATb
dyHKUMoHnpoBaHue 3aaHuna Hyper Filter.

Ons cbopa BpeAHbIX BeLECTB GUOMMMETUYECKAs
KOHCTPYKLUA UCMONb3yeT ANNHHbIE TPpy6uaTble duib-
TPbl, KOTOPbIE JIOBAT 3TV CYOCTaHLMMN U XPAHAT UX ANA
yCTpaHeHNA Uan ganbHenwero NoBTOPHOro NCnosib-
30BaHuA. Orpaxpgatoowasa CTPpyKTypa 3paHuA paspa-
6oTaHa Aana TOro, utobbl CNocobCcTBOBaTb MPOMOpP-
LMOHaNIbHOMY pacnpoCTpPaHEHMNIO YACTOrO BO3AyXa B
NPOCTPaHCTBE U MOAAepKUBaTb HGanaHC TemnepaTy-
pbl 30aHuA. Bce BblgeneHHble BpefHble CybCTaHUMM
MayT No BEPTMKANIbHOMY KaHasy B JTOBYLUKW, U 3aTem
OHU pacnpefensioTcsa Nno pesepsyapam Ans byayliero
NPUMEHEHNA B CTPOUTENbCTBE UM XUMUYECKOW Npo-
MblLlLEeHHOCTN. |

Hyper Filter Skyscraper
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ICTOPURA 0 COBPEMERROCTD

«CEH-TOBEH» ONPEENWI NYYLLUMX CTPOUTENEW NO PABOTE
G FMNCOBbIVMIY MATEPUANIAMMU

B Hauane vioHA B bepanHe coctoanca ¢uHan IX MexayHapoaHoro
KOHKypca Saint-Gobain Gypsum Trophy («Cen-Tober [xuncym Tpoduy)
Ha NyyLve NPOEKTbI C MCMONb30BaHMEM MMMCOBBIX CTPOUTESbHBIX
MaTepuranos, n3eecTHbix B Poccum nog 6peraom GYPROC («[vnpok»).
YUaCTHMKaMI KOHKYPCa ABNAIOTCA BELYLUME CTPOUTESbHbIE
noapAaHble opraHmsaumu. B 3tom rogy 8 Saint-Gobain Gypsum Trophy
BMepBble Y4aCTBOBANM [1Ba POCCHICKMX NPOeKTa, nobeavBLIMe Ha
HaLMOHaNbHOM 3Tane KOHKypca.

& Gyproc

SAINT-GOBAIN

MANPOIK - TANCOKAPTOHHBIE CMCTEMBI
AN NPOGECCHUOHAADE

MaTtepwuansl npegoctasneHs SAINT-GOBAIN GROUP

TH| SAINT-GOBAIN GYPSUM

9 INTERNATIONAL TROPHY
FEHLIN

nHan IX Saint-Gobain Gypsum Trophy
CTan camblM MacwTabHbIM 3a BCiO
NCTOPUIO KOHKYPCa: 0Kosio 90 KOMaHf,
13 33 cTpaH NpeacTaBuan yHUKanb-
Hble apXMTeKTypHble 1 Au3aliHep-
ckue npoektbl. Cpean paboT, NpeTeHJoBaBLWKX Ha
nobeny, cnepyet OTMETUTb BHYTPeHHee y6paHCTBO
JlonpoHckoro Koponesckoro Teatpa [pypu-JlenH;
dyTypucTMyeckne nHTepbepbl rnasHoro odprca Nokia
Siemens Networks B Hblo-[lenu; nepectpoiiky v npe-
obpasoBaHe WKOMbl BO $paHLly3CKOM ropofe dpbe
B COBPEMEHHbIN KyNIbTYPHbIV LLeHTP C HU3KUM 3Hep-
ronoTpebneHnem 1 MHorue gpyrue.

KoHKypc TpaAuMuMOHHO MpPOXOAWT B ABa 3Tana
(HauMoHanbHble Typbl U MeXAyHapoAHbI ¢uHan)
OAMH pa3 B ABa ropa. B ¢umHane xiopu oueHusaeT
peann3oBaHHble MPOEKTbI B LECTN Pa3INYHbIX HOMU-
HaLMAX MO HECKONIbKAM KPUTEPUAM, B UMCIIe KOTOPbIX
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KauyecTBO BbIMOSIHEHUA PAbOT, a TakXKe KOMMIEeKCHbIN
MU WHHOBALMOHHBIN NOAXOA K MCMNONb30BaHWUIO run-
COBbIX CTPOWTENbHbIX MaTepuanoB u cuctem «CeH-
[06eH» B CTpOMTENbCTBE 34aHNUN.

Ha uepemoHun HarpaxpgeHua Knop-AneH Tapau
(Claude-Alain Tardy), npe3uaeHT noppa3sgeneHna
«CeH-TobeH lnc» (Saint-Gobain Gypsum), BbICTynu
C MPUBETCTBEHHOW peublo, NMOAYEPKHYB Ba)KHOCTb
WHHOBALMI 1 YCTOMYMBOrO Pa3BUTKA B CTPOUTENIbHOMN
oTpacnin. KomneTeHTHOE Xiopu onpeaenvno nobepu-
Tenen, pacCMOTPEB MHOMXECTBO MHTEPECHbIX U CNOX-
HbIX NPOEKTOB 13 33 CTpaH.

+ B HomuHauun «FpaH-npu» Nyywnm NPOeKToOM
npr3HaHa Hosas apeHa Ghelamco 6enbruiickoro ¢yT-
6onbHoro kny6a leHT (KAA Gent). B gu3aiiHe o6bekTa
06bIrpbIBaOTCA reomeTpuyeckre Gopmbl, CBA3aHHbIE
c dyTbonom, a Takxe cMHWUI uBeT Knyba. OCHOBHOI
uenblo pa3paboTumkoB ObIIO co3fjaHMe cpepbl,

KoTopasa Obl ycunuBana BrevatneHua oyT60nb-
HbIX 6OMeNbWMKOB OT CBOEro npebbiBaHMA B 3TOM
CNOPTUBHOM COOpYyXeHnu. MNomoub chopmmpoBatb
HYXHYl0 aTMocdepy MOMOMAM PACNONOXKEHHbIE Ha
VIP-Bxofe AeKkopaTuBHble KOHCTPYKLUMM — An3anHep-
CKre NOTOJIKK, MepexoasLine B CBETOBbIE KOMOHHbI.
BbinonHeHHble n3 nuctoBbix Matepuanos GYPROC,
3TN KOHCTPYKTUBHbIE 3NIEMEHTbl TaKKe M0o3BOAWAN
obecneunTb HeobXoAMMyl0 OrHe3almTy MPOCTpaH-
CTBa, YTO Ype3BblYaNHO Ba)XHO ANA NofobHOro Tmna
NOMeLLEHNI C MAacCOBbIM NPebbiBaHEM Ntogel. DTOT
NPOoeKT NosyuYns Npu3 3a An3aliH nHTepbepa XypHana
Contract Design B HomnHaumm «CnopT».

+ B HoMuHauyum «JlucroBble runcoBbie maTe-
puanbi» ny4ywum 6bin npusHaH «Hemeukun Teatp»
(MtoHxeH, TepmaHus). LleHTpanbHbI 3neMeHT faHHO-
ro npoekTa — YHWKanbHbIi TpexmepHblli nepdopu-
|POBaHHbIN MOTOJIOK, BbIMNOSIHEHHBIN W3 AeKopaTUB-
HO-aKyCTUYECKMX JINCTOBbIX TMMCOBbIX MaTepuanos
Rigitone n o6ecneunBatoLwmit npeBoCcxofHoOe ocBeLLe-
HWe ayAnTOpUKN 1 NpeKpacHyto akycTuky. Kpome Toro,
3aflaya aBTOPOB 3aKJlYanacb He TOMbKO B pecTas-
pauumM camoro 3fjaHus, HO TaKXe 1 B yNnyuyLlleHnmn ero

3KCMNyaTalUMOHHbIX MOKa3aTenein u oblero scretu-
yeckoro Bupaa. ObnnUoBKa CTeH KOpPUAOPOB TeaTpa
6blia BbIMOMHEHA C MCMNONb30BaHWEM cneLlunanbHbIX
nuctoBbix matepuanos Duraline, obecneumnsatowmx
BbICOKYIO YCTOMYMBOCTb K MEXaHWYECKNM MOBPEeX-
JOEHUAM, BO3MOXHbIM B MeCTax CKonieHnsa 60nbluoro
KosimyecTBa Nogen.

+ B HOMuHauymm «'MncoBble cTpouTenbHbie
cmecu» nobeaun NpPoekT WCTOPUYECKON PEKOH-
CTPyKuMn cuHarornm B ropoge Miony3 (OpaHuwusa),
OTHOCALLENCA K NCTOPUYECKUM 3[aHUAM, BHECEH-
HbIM B peecTp OOGBEKTOB KyNbTYpPHOro Hacnegus.
Llenbio npoekTa ABNANOCbL BOCCTaHOBMEHME CO
100%-” TOYHOCTbIO ee WHTepbepa B TOM BupAe,
B KOTOPOM OH CyLiecTBOBaj A0 pa3pynTeNbHO-
ro noxapa 2010 roga. Bocnpoussectn mHTEpbep
CMHArorn C ero CNOXHbIMY OpHaMeHTaMMK YAanocb
6narogapA NPYMEHEeHMNIO TUMNCOBbLIX CTPOUTENbHbBIX

cmeceinn Molda® Style, Molda® Duo (ana cospaHus
[LeKOPATUBHbIX 3/IEMEHTOB) U TMMNCOBON LUMNAKIEBKN
Lutéce Projection 33X PLUS.

+ B HomnHauynmn «<MIHHOBaL MK N yCTONYNBOE pas-
BUTME» nobeautenem nprsHaH NPOEKT peHoBauun
Ka3uHo B ropofe MoHzop¢-ne-beH (PDpaHums). YTobbl
pacwmpnTb BECTMOONb, apPXUTEKTOP CNPOEKTUPOBa
noTonoK nnowaabto 600 KB. M B GopMe BOJH, Kaxaas
13 KOTOPbIX MMEET CBO YHMKaNbHYylo dopmy. Kpome
TOro, MOTONIOK MO3BOJIIET BOCMPOW3BOAUTL OPUTK-
HaJibHble CBETOBble 3PPeKTbl, a TaKKe B HErO BCTPO-
€Ha YCTaHOBKa [ANsl ynpaBfieHWs KIMMaTOM nome-
weHna. Ona co3gaHusa HeobblYHOro MoTosika Obinu
MCMONb30BaHbl CreunasnbHble TMNCcoBble CTPOUTESb-
Hble cmecy Molda® Duo n Molda® Style, o6bnapatowue
BbICOKUMY TEMIONPOBOAHBIMN CBONCTBaMU.

+ B HomuHauumn «KKommepueckuii ceKTop» nobegy
ofep)Kan MpPOeKT TOProBoro ueHTpa KpaanecTtoyH-

ApeHa Ghelamco OK Gent,
[eHT, Benbrus
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CuHarora, Miony3, ®paHums

«Hemeukuin Teatp»,
MioHxeH, fepmaHua
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monn (Cradlestone Mall) u3 tOxHon AdpurKkn, Haxo-
pawminca B MoxaHHecbypre Ha niowaay napkoBo-
ro komnnekca «Konbi6enb yenoBeyecTBa», KOTOPbIV
ABNAeTCA 06beKTOM BcemupHoro Hacneaus FOHECKO.
3paHve TOProBOro LEeHTpa UMeeT HecTaHAAPTHbIN
[MW3aiiH: B €ero OCHOBE JIeKUT TeMa HaC/IOEHUA 3eMHbIX
NnaacToB, KOTOpasA OTPakaeTCA KakK B LiBeTe 3KCTe-
pbepa, Tak 1 B 3a3yOpeHHbIX BbiCTynaowmx dpopmax,
npuaaoWwmx LeHTPy AMHAMUYHYO YINOBYO SKCnpec-
cuio. Mo 3ambicny An3ariHepos notonok Kpagnectoyk-
MONNa, BbIMOSIHEHHbIA U3 aKyCTUYECKUX FUMCOBbIX
naHenenn Gyptone, gonxeH 6bin MMeTb 3ybuaTyio

TR

T
gt W
Pl
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$opMy 1 MOBTOPATb KOHTYP KPbILWW, BbIMNOSHEHHOW
B BMAe NaHuupa 6poHeHocua. [na yaoBneTBopeHua
cneymasnbHbiX TpeboBaHMI MO OFHECTOMKOCTU nepe-
ropoAoK MeXay MoMelleHnAMU Obiiv MCnonb3oBa-
Hbl CcneyuanbHble nucToBble maTepuansl RhinoBoard
FireStop.

- B HoMmuHauum «OTenun, MeguLMHCKNE N y4eOHble
3aBepeHuA» nobeann VHCTUTYT NONNTUYECKKX NCChe-
nosaHui (Institut d’Etudes Politiques) B JlnoHe. Lienbio
npoeKTa ABNAnacb nepeaesika CTapnHHON OpyKeHoW
nanatbl B COBPEMEHHYI0 NeKLMOHHY0 ayamTopuio. Ana
OTAENKN BCEX €e CTEeH apXUTEeKTOp BOCMOJb30BancA

/| &

matepuanom Rigitone, 6eclioBHON cMCTEMBI aKyCTHYe-
CKMX NOTOJIKOB, OBGbIYHO NMPUMEHAEMOIN B NOABECHbBIX
KOHCTpyKUmMAX. Micnonb3oBaHHOe TexHM4Yeckoe pelle-
HVie MO3BONWIIO YAOB/IETBOPUTL BbICOKMM TpeboBaHu-
AM K aKyCTUKe U 3CTeTMKE MOMELLEeHMA.

- B HomnHauum «Xunoi ceKTop» nyylimm 6bi1o
NPW3HaHO BbICOKOTEXHOJNIOTMYHOE XUoe 3JhaHue
MapcaH (Marsan) B ueHTpe ropoga Banbapgonupg
(UcnaHmsa), KoTopoe ob6nafaeT NOBbIWEHHBIMY aKy-
CTUYECKMMU 1 TENNION3ONALNOHHBIMU XapaKTepu-
CTMIKaM/ U NpeKpacHO peluaeT 3afavy, CBA3aHHYI0
C onTMMM3aumMen NaowWwaan KNNoro NPoCTpaHCTBa
M 3aTpaT Ha CTpouTenbcTBO. B mpoekTe ncnonb-
30BancA pAf FMMCOBbBIX NUCTOBbIX CTPOUTENbHBIX
maTepuanos: Placo Silence Premium (akycTuue-
CKWIA TMNCOKapTOH ANA 30HbI cnanbHu), Placo Hydro
(rMncoBbli NUCTOBON MaTepuan C MOBbIWEHHON
3alMTON OT BRaru AnA BaHHbIX KomHaT), Placo Fire

(rMncoBbIi NMUCTOBOM MaTepuan ANA OrHesawuTbl
KOMMYHUKaLui).

«KoHKypc Saint-Gobain Gypsum Trophy HabupaeT
060pOTbI, CTaHOBUTCA BCe Gonee BaKHbIM U BOCTpe-
60BaHHbIM. B 3TOM rofly KONM4YecTBO y4aCTHNKOB ero
MeXAYHapOLHOro 3Tana MpPeBbICUNO BCE OXUAAHUA,
duHan ctan cambiM MaclWTabHbIM, — KOMMEHTUpPYeT
Hukonan Tpowuukun, 6usHec-gupeKkTop nogpasgene-
Hu1A GYPROC (funpok) komnaHum «CeH-TobeH». — Mbl
nnaHvpyem v fanblue pa3BmBaTb KOHKYpC B Poccun,

MoBbIWAaTb €ro NonyfaApPHOCTb. HecMoTpa Ha To uTo
pOCCUICKME MPOEKTbl He BbIUFpanu, 6bino MpUAT-
HO yBUAETb TEXHUYECKU CNNOXHble peLWEeHNA Hallnx
COOTeYeCTBEHHUKOB, KOTOPbIE Obifv OLIEHEHbI XIopK
KOHKypCa Ha OYeHb BblCOKOM ypoBHe. Ceuyac Mbl
HauMHaeMm MOATOTOBKY K cliefylowemy HaluMoHanb-
HOMY KOHKYpPCY, KOTOpbI 6yaeT NpoxoanTb B cregy-
owem rogy. Ero nobegntenn noepyT npeactaBnATb
Poccuio Ha mexpyHapopHbli duHan Saint-Gobain
Gypsum Trophy B 2016 rogy». M
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KasuHo, MoHpopd-ne-beH,
OpaHuna

WNHCTUTYT nonuTuyeckmx
nccnepoBaHuii (Institut
d’Etudes Politiques), JlnoH,
OpaHuua
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BAPHDIE BETPOBbIE HATPY3KHK
N KBAHTOBDIE 3SAKOHOMEPHOCTHU
OOPMUPOBAHUA NMOPbLIBOB BETPA

Texkct: MUXAUI XJIbICTYHOB, BAJIEPUI NPOKOMbEB, XXAHHA MOTUJTIOK

BBEOEHUE
CornacHo nocnefgHeMy AoKnafy Mexmnpa-
BuTenbcTBeHHoW rpynnbl OOH no n3meHe-
Huio knumata (IPCC), ony6nukoBaHHOMY B
International Business Times, npakTuue-
CKM BCe rocyfapcTBa MiaHeTbl He roTOBbl
K npegynpeauTenbHbIM Mepam No ajanra-
LMW XKM3HEHHO BaXKHbIX OTpacrieil SKOHO-
MUKW W HaceneHuWa K rnobanbHomy note-
nneHuto. C Apyron CTOPOHbI, Hanpumep,
MoToTaka Hakamypa (Mototaka Nakamura)
13 INOHCKOro HaLUMOHaNbHOrO areHTCTBa Mo
MOPCKUM WUCCNeAoBaHUAM U PSR POCCUiA-
CKUX 1 eBPOMeNCKNX YUYeHbIX 3aABUIM, YTO
YenioBeyecTBy Haflo rOTOBUTbCA He K [fo-
6anbHOMY MoTensieHnto, a K rnobanbHomy
MOXONI0AaHNI0.

OTcyTCcTBME Nporpecca v obuieit no3nuun
BeAYLMX MMPOBbIX HAYUHbIX LIKOM MO MpOo-
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6neme rnobanbHOro M3MeHeHWs KavMmata
CTaBUT B 0COOO CJIOXKHOE NOJIOXKEHME CTPO-
UTENIbHYI MHAYCTPUIO NpakTU4eckn Bcex
rocyfapcTs, BKNOYaA CTPaHbl C BbICOKOPa3-
BUTOW 3KOHOMMKOW [1]. B3aumocsasb ston
npo6sieMbl CO CTPOUTENbHOW AeATeNbHO-
CTblO 1 ee OCTPOTa C/leAyeT U3 NPAMOW 3aBU-
CMMOCTM MPOEKTHbIX PeLUeHni, Hanpumep,
OT OLIEHKN PUCKOB N06anbHOro N3MeHeHus
KnMmaTta Ha ry6uHy rpagocTpouTenbHOro
NJIaHNPOBAHNA WM Ha CPOK MWU3HU CTPO-
NTEeNbHbIX OOBEKTOB M [ONTOCPOYHOCTb
WHBECTMLMIA, KOTOPblE, Kak NPaBuio, JOCTU-
ratotr 100 net n 6onee. To ecTb cerogHsa
3TO Cpok o 2114 roga n ganee. OcobeHHO
BaXKEH YyueT 3KCTpeMmasibHbIX KaumaTtuye-
CKMX MpOLeccoB, BK/OYasA BETPOBble, ANA
BbICOTHOIFO CTPOUTENbCTBA. TakMM 06pa3om,
OCTpPOTa 3TOM NPOobGIEMbI A1 CTPOUTENIbHOM

OTpacnu He OrpaHNYMBaETCA TeOPETUYECKN-
MW 3aja4aMy HayuHbIX ANCKYCCUIA, @ UMeeT
camblll  MPAMON MPaKTUYECKNUA CMbICI.
CTpovTenbHana AeATeNbHOCTb B MUpe, CBA-
3aHHaA CO MHOFVMMW TPWUANMOHAMK Jonfa-
POB AONFOCPOYUHBIX MHBECTULIMIA, HE MOXKET
OCTaHOBUTbCA M3-3a Pa3HOrnacuin B MeTeo-
PONOrMYeCcKMX HayuHbIX LLKOMAX.

B HacToAwee BpemAa 310 0b6ycnosneHo
KaXkKAOAHEBHOW HEOoOXOAMMOCTbIO BbIOO-
pa Takux MPOEKTHbIX PeLIeHUI, KoTopble
obecneyat Tpebyemyro 6e30MacHOCTb U
YCTONYMBOCTb CTPOUTENbHbBIX KOHCTPYKLNIA,
HanpyMep BbICOTHbIX 3AaHUIA N COOpYXe-
HUWIA, KO BCEM BUAAM KNMMaTUYECKUX 1 MeTe-
OpONOrMYeCcKUX Harpysok 1 BO3AeNCTBUN
Ha ANUTENbHbIN NePUOA XKN3HEHHOTO LMKNa
06bEeKTOB NPOMBbILINEHHOTO W FPaMAaHCKo-
ro CTpouTenbCTBa.

Cpean TakmMx Harpy3ok ocoboe mecTo
3aHUMaeT BeTpOBadA, KOTopas XapakTepu-
3yeTcA Kak CpefAHeCyTOYHOWN CKOPOCTbIO
BETPa, TakK N MaKCMMaJlbHbIMU CKOPOCTAMM
yAapHbIX BETPOBbIX BO3ENCTBUIA Ha CTPOU-
TeNbHble KOHCTPYKL MK,

3a nocnegHue CTO NeT TeopeTuyeckas
meTeoposniorna 6bifia cocpepoToyeHa, rnas-
HblIM 006pa3oM, Ha CTAaTUCTUYECKUX MCChe-
[OBaHUAX CTPYKTYpbl BETPOBbIX Mpouec-
coB [2]. 3TOT TpPyaoeMKMIn MeTof nctopuye-
CKM 3aHMMaeT BaXHOe MeCTO NpaKTUyecKn
BO BCex pa3sgenax ¢u3mkun. Ho Hago mmetb
BBUY, UTO ero NpuMMeHeHne, Kak npasuso,
CBA3AHO He CTOJSIbKO C ero YHMKasbHOCTbIO,
CKOMbKO C TPYAHOCTAMWU MWCNOSIb30BaHUA
aHaNIMTMYECKUX CMOCOOOB MaTemaTuyeckon
dU3MKN B CBA3N C HanuuMem B umccnepye-
MbIX NpoOLIeccax Masio U3y4YeHHbIX NN paHee
Hen3BEeCTHbIX ABNeHUn, 3pPeKToB 1 3aKo-
HomepHocTel [3-6]. Ha Haw B3rnag nepuog
npenmyLLecTBEHHO CTaTUCTUYECKOro MopAe-
NMPOBAHMA B TEOPETUYECKON MeTeoponornm
HeCKoJIbKO 3aTAHYNCA. Knaccuueckmne 3akoHbl
adpoANHAMUKKN, TEPMOAMHAMUKA W Tenso-
MacconepeHoca 3a nocseHue fecATuneTua
C He OYeHb CyLeCTBEHHbIMU [OMOMHEHNAMU
1 NPaKTUYECKN B HEM3MEHHOM BUAEe COCTaB-
NAT TEOPETNYECKYID OCHOBY COBPEMEHHbIX
NPOrpaMMHbIX KOMIMIEKCOB MOAENNPOBaHUA
1 MPOrHO3a MEeTeOPONIONMYECKNX NPOLECCOB.
HecomHeHHO, npumeHeHMe COBpPEeMEHHbIX
LUUOPOBBIX TEXHOMOMMIA U CyrnepKOMMbIoTe-
POB CyLIECTBEHHO MOBLICUN YPOBEHb, 06b-
eMbl U 3GPEKTUBHOCTb 00PabOTKN HaTypHOM
MeTeoposiornyeckon nHoopmaumm. OgHako
3TOro OKasasioCb HefoCTaTOUYHO ANA [ONro-
CPOYHOro NPOrHO3MPOBaHNA BEKTOPA 3BOJHO-
UMM KNMMaTUYECKMX M MEeTeopPOOrnyYeckmx
NPOoLIeccoB Ha Mepuof XM3HEHHOro UMKna
cTpouTenbHbiX 06bekToB Ao 100 net 1 6onee.

B ¢BA3M € 3TMM B paMKax BeJOMCTBEHHOW
nporpaMmmbl «Pa3BnMTUA HayyHOro MOTeH-
LUuana BbICLLEN WKOJbl» aBTOPbl MPOBENU
KOMMJIEKCHble MCCefoBaHMA Masion3yyeH-
HbIX 3aKOHOMEPHOCTEN 3BONIOUUN U N3Me-
HEHVA VHTEHCUBHOCTM aBapUNHO OMacHbIX
NPVPOAHbIX MPOLECCOB, BKYaA KiMMa-
Tuyeckne n reodusnyeckne. B pesynbrarte
aHanu3a JecATUKPaTHOro pocTta rnobanb-
HOW CEeNCMMYECKON aKTUBHOCTWU Ha 3emie
nocne B3pbiBa kKomeTbl LLlymerikepa-JleBu Ha
lOnuTtepe (nonb 1994) 6bINM HaBEXHO yCTa-
HOBJIEHbl 3aKOHOMEPHOCTU BAMUAHUA Trpa-
BUAVMHAMUYECKMNX pafmnanbHbIX Pe30HaHCOoB
nnaHet COMIHEYHOW CUCTEMbl HAa UHTEHCUB-
HOCTb reognHammnyecknx npoueccos [7, 8].

Hapagy ¢ 3Tum BHMMaHve aBTOPOB Npu-
BNIEKNN pe3ynbTaTbl ABYX YHUKaNbHbIX
nccrenoBaHNA:
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Puc. 1. Tpadvik 3aBUCMMOCTU KONMYECTBA NMOPLIBOB BETPA B AHKOPUIXKE OT CKOPOCTM BETPA

(paspelwenne dV =0,5 m/c):

— CMHAA KpuBasa No AaHHbIM 3a nepuog ¢ 01.01.1973 no 31.08.1987;
- KpacHas KpvBas no AaHHbIM 3a nepuog ¢ 01.01.1995 no 31.08.2009

Puc. 2. Tpaduk (1) 3aBMCMMOCTM KONMYeCTBa NOPLIBOB BeTpa B AHKOPUAKE OT CKOPOCTU BeTpa (M/c) B
nepuog ¢ 01.01.1973 no 31.08.1987 (pa3peweHue dV =0,1 m/c):
— CMHAA KpuBaa 1 no fgaHHbIM 3a nepuog ¢ 01.01.1973 no 31.08.1987;

— CUHAA KprBas 2 ornbatowan Kpueon 1;

— KpacHas Kpueas 3 ormbatowas no faHHbIM 3a nepuog ¢ 01.01.1995 no 31.08.2009

- reoxmmuka [lpama MupcoHa (Graham
Pearson) un3 YHuepcuteta AnbbepTtbl
(3amoHTOH, KaHapga) n npodeccopa ceic-
monorunm Mawnkna BalicewmnHa (Michael
Wysession) 13 YHuBepcuteTa BalmHrroHa
(CenT-Nywnc, CLUA), KOTOpble NPULLAN K BbIBO-
Ay, UTO Mof BOCTOYHOW YaCTblo KOHTUHEHTa
EBpa3na n nog CeepHoll AMepuKon pac-
ronaratoTcA OrpoMHble pe3epByapbl BOAbI
(0o6bemom go 10 Tuxmx oKeaHOB), KOTopble
CBOUM «fiblXaHVeM» OKa3blBaloT CyLleCTBeH-
Hoe BNMsAHME Ha aTMocdepHble U rMapono-
rmyeckme npoLeccsl, BKNyasa Katactpodu-
yecKkme HaBOAHeHWA 1 yparaHbl [9];

— TeopuA NPUHUMNNANbHON HEIMHENHOCTI
norogpl daBapaa JlopeHua (Edward Lorenz)
1 BbiTEKaloLWyre 13 Hee PUCKM NMOPOXKAEHUA
yparaHoB yfaneHHbIMW NOKanbHbIMU a3po-
ANHaMUyYecKuMm Mukponpoueccamm [10].

MonyyeHHble pe3ynbTaTbl McCiefoBaHUM
Mo MeTEeOoPOoNIOrMYecknM prckam 6binm ony-
61MKoBaHbl B Lenon cepumn cTaten [7, 8,
11, 12]. B HacToAwei nybnvkaumm npeg-

CTaBneHbl MONyYeHHble HaMWu pe3ynbTaThl
dyHAaMeHTanbHbIX MCCNefoBaHUn  ponu
MUKponpoLieccoB Ha ¢popmrpoBaHMe ypa-
raHHbIX nopbiBoB BeTpa [12]. Mbl Hapgeem-
CA, UTO OHM MOryT ObITb MOMIe3Hbl TaKXe
pa3paboTumkam NPOrpamMmHbIX KOMMeK-
COB MOJENUPOBaHMA MEeTeopPONIornyecKkmnx
npoLeccoB B BMAe JOMONHeHNA K 6a30BbiM
Knaccnyecknm mogfenam, WUCNonb3yeMbiM
npy 3sMynAauMmn NPorHo3oB norogbl. Ha Haw
B3rN1A4, HaCTynaeT HOBbI 3Tan B Pa3BUTUN
TEeopeTUYECKoN MeTeopOoNIorMm, CBA3aHHbIN,
B TOM UMCIie, C YYETOM KBAHTOBbIX 3aKOHO-
MEepHOCTEeN 1 ABNEHWI HapAgy C Knaccuye-
ckumn. B uenom page apyrux npuknagHbix
obnactein GM3MKN OH OblN NMPEOAONEH YXe
6onee 50-100 net Ha3ag,.

B cBA3n € 3TMm, TO ecTb nepep ny6nuka-
uuen B XypHane «MeTeoponorua v rugpo-
NOrunA», aBTOPbl BbIHECN Pe3yNbTaTbl CBOMX
nccnefoBaHWin Ha 06CyXAeHne BeayL My
YyYeHbIMW OfHOTO W3 aBTOPUTETHEMWWX B
MUPE YHNBEPCMTETOB B 06N1acTy GpyHAAMEH-
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TaNbHON a3pOAUHAMUKM U TeopeTnyeckomn
dusmkm (HNY MOTN).

C opHOWM CTOPOHbI, HacToAwaA CTa-
TbA HOCUT QyHOaMeHTanbHbI XapakTep.
OpHako, C Apyro, HoBble 3HaHWA O KBAHTO-
BOM Tune GopMMpOBaHMA YAapPHbIX BETPO-
BbIX Harpy3oK OTKPbIBAOT NPUHLMUMNUANBHO
MNHble BO3MOXHOCTY AN1A Pa3paboTKM «KBaH-
TOBbIX» METOA0B AEMNOUPOBAHNA 1 3aLLMTbI
BbICOTHbIX 3aHWIN 1 COOPYKEHWUI OT HUX.

®OPMYJIMPOBKA KBAHTOBOW
TMNOTE3bl

CornacHo OCHOBOMOJIAratLLEMY 3aKOHY KBaH-
TOBOW MEXaHVIKW 4N1A M3MeHeHUA NapameTpoB
JBVXEHVA MUKPOYACTULbI (B LAaHHOM CJyJae,
MoneKynbl aTmochepbl) el HeobxoAMMo npu-
[aTb MOMEHT VIMMY/IbCa, PaBHbIV MOCTOAHHON
MnaHka h = 1,054571726 x 10°* [Ix x c. Toraa,
IONnA BO30OYXAEHWs MopbiBa BeTpa KaxkaoWn
MOJEKy/e BO3yXa, yyacTBytoLen B ero dop-

MMPOBaHWK, HEOOXOAMMO AOMOSNHUTENIbHO
npraaTb MOMEHT UMNyNbCa /i, = AH,, , PaBHbIN
nocTtoAHHol naHkKa, To ecTb

h,=AH, =m_ AV, r, =h, (1)
roe m, ,AV, ,r, ~— COOTBETCTBEHHO Macca
MONEKY/bl, NpUpalleHne CKOpoCT Morse-
Kynbl, Heobxoanmoe Ana ¢GopmupoBaHUA
ouyepefHoro rnopbiBa BeTpa, W paccTosaHue
mexxay monekynamu. Cnegyowmn no pocty
CKOpPOCTM U MOMEHTY ummMnynbCa NOPbIB
BEeTpa TaKXe JO/TKeH OTSINYaTbCA OT NOpbIBa
C MeHbllen CKOPOCTbIO Ha BETMYNHY NOCTO-
AHHoW lMNnaHKa.

B cnydyae BEPHOCTU runoTesbl CTaTUCTu-
yeckoe pacrnpepesnieHne NnopbIBOB BeTpa no
CKOPOCTAM [AJ1A CYXOro BO3Ayxa AOMKHO
UMeTb «rpebeHYaTbll XapaKTep», TO eCTb

nh, =nAH, =nm AV r, =nh,
nnn
nh

nAV, =—"2, @)
m_r

m" mm

Puc. 3. Tpaduk (1) 3aBUCMMOCTI KonmMyecTBa NOPbIBOB BeTpa B AHKOPUAXKE OT CKOPOCTY BeTpa (M/c)
B nepuog ¢ 01.01.1995 no 31.08.2009 (pa3pewwenmne dV = 0,1 m/c):
— KpacHasA KpvBas 1 no gaHHbIM 3a nepmopg ¢ 01.01.1995 no 31.08.2009;

- KpacHas KpmBsas 2 orvbaiowas Kpueoii 1;

- CVHAA KprBas 3 orvbatowasn no gaHHbIM 3a nepuog ¢ 01.01.1973 no 31.08.1987

Puc. 4. inarpamma 3aBrUCMMOCTU CKOPOCTEN GOPMUPOBAHMA MOPLIBOB BETPA OT YC/IOBHOMO HOMepa
nvka V(n) ux ctaTmcTuyeckoro pacnpegeneHun 8 AHKopuaxe
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rae n — Homep «BCMnecka unu rpebHa» rpa-
dMKa 3aBMCMMOCTM CTAaTUCTUYECKON YacTo-
Tbl peanusauun NopbLIBOB BETPa OT CKOPO-
cTu.

Takxe crneflyeT yunTbiBaTb, YTO Konnye-
CTBO MOJieKyn B efjH1Lie ob6bema Bo3ayxa
aTmocdepbl B obuiem ciyyae 3aBUCUT OT
npupawleHns JaBfieHWa B MOpbiBe BeTpa,
TemnepaTtypbl, BNaXHOCTU W KOHLEHTpa-
unn asposonein. Hapapy ¢ atum npu pop-
MUPOBaHUN MOPbLIBOB BeTpa B BO3fyXe
MOBbILIAETCA KOHLEHTpauna TBepAablX W
XNJKMX aspo3onen (MMHepanbHaa 1 opra-
HMYeckaa Mblib, TYMaHbl 1 OCaAKu B BMAe
XWAKOW BOAbl M NeAAHbIX KPUCTannos).
Hanpumep, ¢ yyeTom aspo30/bHbIX Npwu-
meceii popmyna (2) bynet umeTb cnepyto-
wuin Bna:

nh nh
nAV, +nAV,  =——t——
m m rmm m dust rdm
roe AV, . ~AV, ,m,,r, - COOTBETCTBEHHO

npripalleHne CKOpPOCTU aspo3osieil, 3axBa-
UeHHbIX MOPbLIBOM BETPa, CpefHsAs macca
yacTuL aspo30siell U OCAfKOB, PaccTosHME
MeXAy YacTvLamy 1 MONeKynaMmn Bo3ayxa.

0606Las OCHOBHOE MOJNIOXEHWE TUnoTe-
3bl, NPOBEAEM KBAHTOBbIE pacyeTbl No Gpop-
MUPOBAHUIO NMOpbIBa BETPA ANA €4UHMUbI
ob6bema atmocdepbl.

CTATUCTUYECKWNIA AHANN3 AAHHbIX
METEOPOJIOTMYECKUX HABJTIOAEHUIA
EOVHCTBEHHBIM KPUTEPUEM UCTUHBI TnoTe-
3bl, B JaHHOM CNlyyae Hanuuua rpebeHyaTo-
ro xapakTepa CTaTUCTUYECKOro pacrpefe-
NeHNA CKOPOCTEel MOpPbIBOB BeTpa, MoAuU-
HAIOLEroca 3aKoHaM KBaHTOBOW MeXaHUKK,
ABNAIOTCA COOTBETCTBYIOL|ME pe3y/bTaThbl
HabNIOAEHN B HEKOTOPOM MHOXeECTBE reo-
rpaduUecKux Touek nnaHeTbl.

Hanpumep, npupalieHne cKOpocTu BeTpa
AV, NPeAnonoXuTenbHO HeobXOANMOro
ana GopMUpOBaHUA NopbiBa BeTpa npupa-
LeHNA MOMeHTa UMMNyNbca B eAnHNLE 06b-
ema cyxoro Bo3flyxa, 6yaeT pasHoO

K=AV.pr,. - (3)

Tak Kak KONMYecTBO MOMEKyn B efuHuLe
BO3yXa NPy HOPMaJbHbIX YCNOBUAX N, TO
TOrfa Kax 1ol Monekysne Heo6XoaMMo npu-
[aTb MOMEHT UMMNyNbca

LK. @)
N

B peanbHbIX YCNOBUAX KONMYECTBO Mone-
Kyn BO3fyxa B efuHuLe obbema W NnoT-
HOCTb BO3dyXa 3aBWUCAT OT TemnepaTypsbl,
[aBNeHUs, BNaXHOCTU U MONEKYNAPHOro
cocTaBa aTMocdepbl.

OUEHKM U3MEeHEHUI BNaXXHOCTH, Temnepa-
TYpPbl U KOHLIEHTPALMI a3p030ei, BKlloyas
MbiNb, MOKa3anu, YTO CTereHb UX MaKCu-

MarnbHOro CYMMapHOro BAVAHMWSA Ha BENNYN-
Hy k He npeBbiwaeT 10%.

C 3Tol uenbio U gna 06ocHOBaHWA yH-
JaMeHTanbHbIX BbIBOAOB aBTOPbI MPOBeN
aHanu3 peanbHbIX AaHHbIX MeTeoHabnoge-
HU MO CKOpOCTAM GOPMUPOBAHNA MOpPbI-
BOB BeTpa B ropofax Ha pasHblX KOHTUHEH-
Tax NnaHeTbl, B TOM uucine B AHKOpUAXe,
JNloHaoHe, Mockse, Huamee, Hbio-Mopke
n Toknmo. 3Tn MaTepuanbl Nyo6nUKyOTCA
aBTOpaMu B creuuanbHOn cepumn ctater u
[OK/afoB Ha MeXAyHapomHblX KoHdepeH-
uuax. OTaenbHble pesynbTaThl UCCNefoBaHNA
KBaHTOBbIX 3aKOHOMepHocTell dopmmpoBa-
HMA NOPbLIBOB BeTpa ObiNMn 0ony6nMKoBaHbI
aBTopamu paHee [12]. B HacToAwen cTaTbe
paccmaTpuBatoTca 0606LeHHble aeTanbHble
pe3ynbTbl aHaNOMMUHbIX MCCIefoBaHWl B
Ankopuaxe, JlongoHe, Mockse, Hblo-Mopke,
Hwnamee, Tokno.

BEPUOUKALINA KBAHTOBOM MTMMNOTE-
3bl MO AAHHbIM METEOHABJIIOAEHUIA
B AHKOPULAXE

B kauectBe 6a3oBOro MmaccmBa [HaHHbIX
ncrnonb3yem faHHble MeTeoHabnogeHuin
B AHkopugxe 3a nepuwog c 01.01.1973 no
31.08.1987 (5355 cyTok = 14,66 ropga), a
B KayecTBe MacCMBa [aHHbIX O TeKyllem
COCTOAHUN METEeOPONOrnyecknx npouec-
COB — [aHHble aHanorMyHbIX MeTeoHabnto-
neHun 3a nepuog c 01.01.1995 no 31.08.2009

(5355 cytok = 14,66 ropa). BpemeHHomn
WHTepBan Mexay MaccMBamu cocTaBnset 22
roga. Beibop 6onblworo uHTepBana mMexagy
MaccuBamun HabnioaeHVA NO3BONAET yCTpa-
HUTb BO3MOMKHblE CnyyaliHble KoppenAuu-
OHHble MPOABMEHNA N B3aVIMHOE BAUAHWE
JaHHbIX CTaTUCTUYECKOro aHanvsa Aapyr
Ha gpyra. Ha puc. 1 npuBefeH rpadpumk
3aBMCMMOCTM KOnMuyecTBa MOPbLIBOB BeTpa
B AHKOpuaxe OoT ckopocTu (M/c) BeTpa s(V)
B nepuog c¢ 01.01.1973 no 31.08.1987 un B
nepuopg c 01.01.1995 no 31.08.2009 ¢ paspe-
weHnem dV = 0,5 m/c.

KpvBble T 1 2 Ha puc. 1 3a oba nepuoga
HabnoaeHNA HoCAT rpebeHYaTbI XapakTep.
OpHako B HannuuM CylecTBeHHOe paclun-
peHne KpUBbIX, YTO MOXeT CKa3aTbCA Ha
TOYHOCTU AanbHenwWwunx pacyetos. B ceA3m
C 3TM aBTOpamMu OblN BbINONHEH 6Gonee
JeTanbHbI/ aHann3 AaHHbIX C pa3peLleHreM
dV=0,1 m/c. B pe3ynbTate 6bin nonyyeH pak-
TUYECKM NINHEYATBIN XapaKTep cTaTUcTuye-
CKOTO pacnpepeneHns MopbiBOB BeTpa Mo
ckopocTaM (M/C), Kak MoKasaHO Ha puc. 2,
ans nepvopa HabniogeHusa ¢ 01.01.1973 no
31.08.1987. ina conoctaBneHna Ha puc. 2
TakXe MpuBeAeHbl ornbawwme rpadpukos
CTaTUCTUYECKOTrO aHanu3a Ans nepruopoB
¢ 01.01.1973 no 31.08.1987 u c 01.01.1995 no
31.08.20009.

Ons nepuopa HabniopgeHus ¢ 01.01.1995
no 31.08.2009 Takxe 6bin nonyyeH pakTu-

YparaH Sandy B Hbio-Vlopke

YecKn NMHeNYaTblil XapaKkTep cTaTucTuye-
CKOro pacnpepenieHns NOpbIBOB BeTpa Mo
CKOPOCTAAM, KaK MOKasaHo Ha puc. 3, rge
TakXe npuBeAeHbl ornbatwwwme rpadukos
CTaTUCTUYECKOro aHanusa Ans nepuopaos
¢ 01.01.1973 no 31.08.1987 un c 01.01.1995 no
31.08.20009.

Pe3ynbTaTbl aHanMsa xapaktepa CTaTUCTu-
yeckoro pacnpefeneHvs NnopbIBoOB BeTpa Mo
cKopocTAM Ansa obovix nepuopoB Habnioge-
HIA NO3BOSIAIOT YCTAHOBUTb 3aBUCYMOCTb CKO-
pocTeli GOpMUPOBaHKA MOPbLIBOB BeTpa OT
HOoMepa nrKa V(n) nx ctaTmcTnyeckoro pacnpe-
aeneHua (puc. 4). Hauano Hymepaumm nnkos B
JaHHOM cniyyae 6bIno BblIGpPaHO YCNOBHO, TO
eCcTb HauvHaa C Hamnbornee pPe3KO BblpaKeH-
HOrO Ha KpuBbIX Ha pyc. 2 1 3. DOHOBbIE NUKN
Masnioll MHTEHCUMBHOCTU paccMaTpuBanmcb
aBTOPaMM KaK HecCyLleCcTBEeHHble OTKIIOHeHUSA,
CBA3aHHbIE C 3KCTPeMasibHbIMU KonebaHnAaMM
TemnepaTypbl, BNAKHOCTM W KOHLEHTpauum
aspo3onen. 3HaYeHNA CKOPOCTeN MUKOB YKa-
3aHbl B M/C Haf, COOTBETCTBYIOLLMM CTONOLIOM
Anarpammbl Ha puc. 4.

B cooTBeTCTBMM C AMarpammont Ha puc. 4
npupalieHne CKOpPOCTU MeXAy nuKamm
bopmmnpoBaHMA NOPbLIBOB BETPa COCTaBNAET
(B cpepgHem)

. _Vu—F, _521-56

AF =186m/e

25 25 (5)
Mo aHanoruum c pacyetamm (3) n (4), ncnonb-
3yA NonyyeHHoe 3HadeHue (5) ana cpegHero
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Puc. 5. paduK 3aBNCMMOCTY KONMYecTBa NOPbLIBOB BeTPa B JIOHAOHE OT CKOPOCTUN BeTpa (paspeLieHmne
dV=0,5 m/c):

— CMHAA KpMBaA No AaHHbIM 3a nepuog ¢ 01.01.1973 no 31.08.1987;

— KpacHasA KpuBas no AaHHbIM 3a nepuopg ¢ 01.01.1995 no 31.08.2009

Puc. 6. IpaduK 3aBUCMMOCTI KONMYeCTBa NOPbLIBOB BETPa B JIOHAOHE OT CKOPOCTU
BeTpa (M/c) B nepmog ¢ 01.01.1973 no 31.08.1987 (pa3pelueHune dV =0,1 m/c)

Puc. 7. TpaduK 3aBUCMMOCTI KONMYecTBa NOPbLIBOB BETPa B JIOHAOHE OT CKOPOCTU
BeTpa (M/c) B nepmog ¢ 01.01.1995 no 31.08.2009 (pa3pelueHune dV = 0,1 m/c)
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npupalleHna CKOpoCTn Mexay cocegHnmMmun
nnKamMmn pacnpeneneHna nopbiBOB BeTpa
Mo CKOPOCTAM GOPMUPOBAHUA, BbIYNCIUM
MOMEHT UMMYsbca, HE0BXOoAUMbIN Ans Gpop-
MNPOBaHMA MNMOpbiBa BETPa KaK B egnHuLe
obbemMa BO34yXa, Tak U A4S OQHOM Mone-
KyJibl:
= . M K
K=apr =1862x0,22825 ©6)
C A
L2510 =2 34107 Dk=c
oTKyﬂ,a MOMEHT nmnynbca B cpegHeM Ha

OfIHYy Mmonekyny 6yneT COCTaBNATb
= K 23axi0" 7
N LonmeeE )
= L1267 =107 o e
Takum o06pa3omM MNOSyYEHHbIi MOMEHT

MMMNyNbca NpeBblllaeT 3HaYeHne NOCTOAH-
HoW I'InaHKa He 6onee yem Ha 6,4%:
fxloo%f xlOO%—
k k

_ -
:1,1267x101 12;.705;1051172“10 100% = +6,4% (8)
,1267x

[laHHOe npeBblWweHre 3HaYeHNA NOCTOAH-
Hol lMnaHKa BnosiHe 06bBACHUMO 1 ABNAET-
cA cneacTBmeM KonebaHuii TemnepaTtypbl,
BJIAXKHOCTM W KOHLUEHTpauuu aspo3onen.
Hanpumep, anAa AHKOpuAXa XapaKTepHbl
TYMaHbl U OCafKu B BUAE >KUAKOWN BOAbI U
nepsaHbIX KpUCTannoB. TakxKe TOMbKO M3Me-
HeHVe TemnepaTypbl B nepuog HabnoaeHni
B npegenax 20 °C npnBoAUT K MU3MEHEHMIO
NAOTHOCTU Ha 22,6%.

BEPUOUKALINA KBAHTOBOW NMMOTE-
3bl N0 AAHHbIM METEOHABJIIOAEHUIA
B JIOHAOHE
B kauectBe 6a3oBoro maccmBa 6bn
MCNONb30BaHbl AaHHble MeTeoHabnoge-
Hun B JloHaoHe 3a nepwuog c 01.01.1973 no
31.08.1987 (5355 cytok = 14,66 roga), a B
KauyecTBe MacCMBa [AaHHbIX O TeKyllem
COCTOAHUN METEOPONIOrMYeCcKMX npouec-
COB — [aHHble aHanormyHbiXx MeTeoHabnio-
deHnin 3a nepuog ¢ 01.01.1995 no 31.08.2009
(5355 cyTok = 14,66 ropa). BpemeHHoW nHTep-
BaJl MEXJY MaccMBamy COCTaBnAeT 22 rofa.
Bbl6op 60nbLIOro MHTEpBana Mexay Mac-
CMBaMy HabslogeHNs No3BoNsieT YCTpPaHWUTb
BO3MOXHble ClyyaliHble KOPPENALVOHHbIE
NPOsABNEHNA 1 B3aIMHOE BNUAHME AaHHbIX
CTaTMCTNYECKOro aHanv3a gpyr Ha gpyra. Ha
puc. 5 npuBeaeH rpadurk 3aBUCMMOCTY KONK-
yecTBa NoOpbIBOB BeTpa B JIoHOOHE OT CKo-
poctu (m/c) BeTpa s(V) B nepuog ¢ 01.01.1973
no 31.08.1987 n B nepuog ¢ 01.01.1995 no
31.08.2009 c pa3peLueHuem dV = 0,5 m/c.
KpuBble Ha puc. 5 3a oba nepuoga Habnio-
OeHNA HOCAT rpebeHuYaTtbll  XapakTep.
OpHako MMeeTCsA CyllecTBEeHHOe pacwvpe-
H/e KPUBbIX, YUTO MOXET CKa3aTbCA Ha Tou-
HOCTV AaNibHENLWMX pacyeToB. B ¢BA3M ¢ 3TuM
aBTOpamu 6bis BbINONHEH 6onee AeTaNbHbIN
aHanu3 JaHHbIX ¢ paspeleHuem dV = 0,1 m/c.
B pesynbrate 6bin nonyuyeH akTMUeCKu

NMHENYaTbI XapaKTep CTaTUCTUYECKOro pac-
npeneneHna NopbIBOB BeTpa MO CKOPOCTAM
(m/c), Kak NokasaHo Ha puc. 6, ana nepuoaa
HabnogeHua ¢ 01.01.1973 no 31.08.1987.

Insa nepropa HabnogeHua ¢ 01.01.1995 no
31.08.2009 Takxe Obln nonyyeH dakTuue-
CKW NTHENYaTbIN XapakTep CTaTUCTUYECKOro
pacnpepeneHuns NopbIBOB BeTpa Mo CKOpo-
CTAM, KaK MOKa3aHo Ha puc. 7.

Pe3ynbraTbl aHanmsa xapaktepa CTaTUCTW-
Yeckoro pacnpefeneHnsi MOpbIBOB BeTpa Mo
CKOPOCTAM AnA 060ux NeprofoB HabnoaeHun
NO3BONAKT YCTaHOBWTb 3aBMCUMOCTb CKOPO-
cTen GopMM1POBaHKA NOPbLIBOB BETPa OT HOMe-
pa nuka V(n) ux cTatmcTnyeckoro pacnpege-
neHva (puc. 8). Hauano Hymepaumm NUKoB B
JaHHOM cnyyae 6bino BblIBPaHO YCNOBHO, TO
€CTb HauMHaA c Hanboree Pe3Ko BblPaKEHHOro
nrka Ha KpvBbIX puc. 6 1 7. TouHble 3HauYeHnA
cKopocTei (M/c) NMKOB yKa3aHbl Haf COOTBET-
CTBYHOLLMM CTONBLIOM AMarpammbl Ha puc. 8.

B cooTtBeTCTBMM C AMarpammont Ha puc. 8
npupalieHne CKOpPOCTU MeXAy nuKamu
bopmmnpoBaHMA NOPbLIBOB BeTpa COCTaBNAET

(B cpepgHem)
Ay VamW_63,2-78

=1,864 M/c.  (9)
30 30

Mo aHanoruu ¢ pacyetamu (3) u (4), ucnonb-
3yA noslyYeHHoe 3HaueHue (9) ana cpegHero
npripaweHns CKOPOCT MeEXAY COCeaHUMY
nMKamn pacrnpepeneHns MopbiBOB BeTpa
no cKopocTaAM GpOPMUPOBAHUA, BbIUNCIUM
MOMEHT UMNYnbca, HeobxoaumbIii ans dop-
MUPOBaHUA MopbiBa BeTpa Kak B eAnHuLe
o6bema Cyxoro UMcToro Bo3ayxa, Tak U anA
O[HOW MONEKYIbI:

K =al = ],J‘i-l-h£ wl, 123“’—': ®
) L5 ) M (10)
] 025107 =232 007" Jurxe

OTKyZla MOMEHT UMNYyJbCa B CPEAHEM Ha

ofiHy MoneKyny 6yaeT cocTaBnATb

= K 2,32=107°

k=— == yxcxM= an
N 2,0T689:x10

=112% 107" Jaexe

Takum 06pa3om MOMYYEHHbIA MOMEHT
MMMynbca MpeBbiaeT 3HaueHne MOCTOAH-

Holi MnaHKa He 6onee yem Ha 5,8%:

A& 00% = K= 100% =
* %

(12)

34 _ 34

:l,lZXIO 1,054%?41726x10 100% = +5.8%
1,12x10

[laHHOe npeBblleHne 3HAaYEHNA NOCTOAH-
How [MnaHKa BnonHe 06bACHUMO U ABNAET-
CA CneacTBuem KonebaHU TemnepaTypbl,
BNaXHOCTU N KOHLEHTpauumu aspo3onei.
Takxe ana JlIoHgoHa xapaKTepHbl TYMaHbl 1
MopoOCALLMe 0Cafik/ B BUAE »KUAKON BOAbI.
TonbKo U3MeHeHWe TemnepaTypbl B npefe-
nax £10 °C MoXeT NpUBeCTU K M3MEHEHUIO
nNAoTHOCTY Bo3gyxa Ha 11,3%.

OKoHuaHue cnepgyer.
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Puc. 8. inarpamma 3aBr1CUMOCTI CKOpOCTen GOPMMPOBaHIA MOPbIBOB BETPA OT YCIOBHOTO HOMEpa
nuka V(n) nx ctatuctnyeckoro pacnpegenexus s JloHgoHe
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B HacToslLLee Bpems /1A OTAENKM 30aHUA MCMOMb3ytoT Pa3HoobpasHble
MaTepuanbl, CaMbIM1 NMOMYNSPHBIMI 113 KOTOPbIX ABMAIOTCA HaBECHbIE
BEHTUMPYEMble Gacafibl C PasIMUHBIMIA TNaM1 OBMNLIOBKN.
KepamorpaHmTHas ninTka, KOMNO3ULVOHHbIA Matepuian, GUbpOoLEMEHTHbIE
NVCTbI — BOT TO, U3 UEr0 CO3AAeTCA 0OMMK COBPEMEHHOTO ropopa. INomM1mo
3CTETUYECKON GYHKLMW, HaBECHbIE BeHTUNVPYemble dacaabl (HBD) Tak

e Mo3BOMAIOT JONONHUTENBHO YTENUTL CTEHbI 3aHViA, TEM CambiM
MOBbILLAA €ro 3HEProadHEKTUBHOCTD. [laHHOE 0OCTOATENBCTBO AUKTYET
LMPOKOe npumeHeHvie HBO Kak npu HOBOM CTROUTENBCTBE, Tak U Mpu
PEKOHCTPYKLINV CYLLIECTBYIOLLVIX 3AaHIIA 11 COOPYKEHWIA.

MaTepuansl npegocTaeneHsl 000 «AC TATIIPO®»

Al

1UAO0NIROKED

1. OCHOBHbIE MOHATUA

Ha tepputopun P® pekomeHAOBaHO K MpPUMEHEHMIO
6onee 20 BMAOB HaBecHbIX dacagHbix cuctem (HOCQ).
CoBpemeHHble HaBecHble dacafHble cUCTeMbl C BO3-
OYWHbIM 33a30pOM MpeAcCTaBnsAioT cobon cnon Tenno-
M30NALMKM, MEeTaNINYecKylo NOAKOHCTPYKLUMIO (KapKac),
JeKopaTVBHbIN 3KpaH (061MLUOBKa), YCTaHOBNEHHbIN Ha
OTHOCe OT cnosA TennonsonAuMn. Matepuan 1 TONLWMHY
yTennuTena noA6brpatoT Mo TENIOTEXHUYECKOMY pacyeTy.
B T0 e Bpema cnoi TennonsonAaumn He ABnAeTcA 06a3a-
TenbHbIM 3nemeHTom HOC B TOM ciyyae, ecnm Tennosa-
LUMTHbIE CBOMCTBA HapyHOTo orpaxaeHna obecneyeHbl
MaCCMBOM OCHOBHO CTeHbI M HaBeCHON dacaj NpVMeHA-
€TCA B apXUTEKTYPHO-AEKOPATUBHbIX LIENIAX.

MeTannnyeckas NOAKOHCTPYKUMA BKOYaeT B cebn
KPOHLUTENHbI 1 HanpasnAllme, BOCNPUHUMAET 1
nepepacnpefensaer Harpyskum OT [eKOpPaTUBHOro
3KpaHa M MepefaeT MX Ha OCHOBHblE KOHCTPYKLMM
KapKaca 34aHuns Uian COOPYXKeHUs.

[leKopaTuBHBbIN 3KpaH (061ML0BKa) BbINOHAET apXu-
TeKTypHble QYHKUMU U 3alyuMLiaeT CIo Tensonsons-
LN 1 HECYLUME KOHCTPYKLMM 34aHNA OT aTMOCHEPHbIX
BO30ENCTBUN.

2. TUNbl OBNINLLOBKIA
[na ycTpoiicTBa 3alMTHO-AEKOPATMBHOTO 3KpaHa (06nu-
LIOBKM) MPUMEHSIIOT MANTbI, NaHemm, KacceTbl MW JINCTO-
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Bble MaTepuasbl C BUAMMBIM USIN CKPbITbIM KPenieHneMm:

— KepaMmyeckme;

— KepaMOrpaHUTHbIE;

— M3 HaTYpPaNbHOro KaMHs;

- dpubpouemMeHTHble (B TOM umncie acbecToLieMeHTHbIE);

- 3 MeTaNINYECKNX, KOMMO3UTHBIX MW antoMUHKe-
BbIX MaTepranos.

B cTpoutenbHon cucteme <«TATMPO®» umeetcA
yeTblpe BUAa BeHTdacafoB: C OGNMLIOBKON M3 Kepa-
MOTPaHUTHBIX MANTOK, KOMMO3UTHBIX KacceT, ¢pubpo-
LileMEHTHbIX (ac6ecToLeMEHTHBIX) INCTOB U aNlOMUHN-
eBbIX MaHenewn.

YTo6bI KOHCTPYKLUMA HBD cry»mna fonro u kauecTseH-
HO, HeobXxoAMMO CObNoAEHNE CreayOLLMX YCTOBUIA:

BefleHVe NMPOEKTUPOBAHUA COTNACHO TPeboBaHUAM
[eNCTBYIOWNX HOPMATUBHbIX JOKYMEHTOB;

KauyecTBO W KOMMIEKTHOCTb WCMOJSIb3yeMblX MaTe-
pvanos;

MOHTa>, BbIMOJSIHEHHbIN COrMacHoO yTBEPXKAEHHbLIM

TeXHONOrmam;
Haane)xallaAa skcnayatayma n CBOEBpeMEHHbIVI yxoa.

3. OBLWME NPUHLUUNDBI NTPOEKTUPOBAHUA

OpHVIM U3 CaMbIX BaXXHbIX 3TaroB Npu BO3BeAeHNN 3[a-
HWI ABNAETCA 3Tan NpoeKkTupoBaHusA. Kak 1 ana noboi
CTPOUTENIBHON KOHCTPYKUMK, nepef MoHTaxkom HBD
TpebyeTcA paspaboTaTtb pabounii npoekT. imeHHo npun
pa3paboTKe MPOEKTHOWN AOKYMEHTaLUV NpPOU3BOAAT-
CA pacyeT TONWMHbI YTErMTena U BeNUYMHbI BO3-
AYWHOro 3a3opa, BbIGOP HOMEHKNATYpbl 311€MEHTOB
KapKaca v Mx MpoBepKa Ha Hecyllyl CMoCOOHOCTb.
MpeHebpexxeHre 3Tanom NPoeKTMPOBaHNA B AanbHEN-
LIeM MOXET MoBeYb 3a cOOO NOTePIo BHELLHEro Buaa
dacapa, obpyLLeHVE KOHCTPYKLWIA, @ TPU BO3HMKHOBE-
HVW NOXKapHOW OMacHOCTK — BbICTpoe pacnpocTpaHe-
Hvie orHA no Bcemy dacafly 3aaHuaA. Takxe oTCyTCTBME

_‘_ ]
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NPOEKTHOM [OKYMEHTaUWU HeraTMBHO CKaXeTca npu
npuemke o6beKTa opraHamm rocHag3opa.

OcHoBaHuem Ana pa3paboTku pabouero npoekta
Ha KaxJoe KOHKpeTHoe 3aaHue ¢ BeHTdacaaom aBns-
€TCA 3aflaHne Ha NPOEeKTMPOBaHNE, KOTOPOE YTBEPX-
JaeTcs 3aKa3unkom. OHO LOMKHO cofiepaTb cnepyto-
LiMe NCXOLHbIE JaHHble:

— apXUTEKTYpHble YepTexu GacafoB 3aaHus, BKO-
yalowrie AaHHble 0 bakType 1 LBeTe 06MLOBOYHbIX
MaTepurasioB, YePTEXMN apPXUTEKTYPHbIX feTaner (Kap-
HV30B, 06pamneHna NPOEMOB 1 T. 1N.);

- paboune YepTeXmn HapyHbIX CTEH, BKIOUas y3bl;

— [aHHble OT pa3paboTumKoB GyHAAMEHTOB O BENU-
UMHe JOMYCTUMOWN [OMONHWTENbHON HArpyskn Ha
CTeHbl 3faHuns;

— NaH yyacTKa, Ha KOTOPOM PacrosIOKeHO CTPOEHNE.

3apjaHue Ha NPOeKTMPOBaHUE AOMKHO KOMMIEK-
TOBaTbCA TEXHUYECKUM CBUAETENbCTBOM CO Crefy-

BusHec-ueHTp Atlantic-City,
CaHKT-TeTepbypr
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JIbIXKHO-6MATNOHHbIN
Komnnekc «Jlaypa», Coun

ToproBo-oduUCHbIN LEeHTP
«EBpona»

IOWNMIN MPUNOXKEHUAMN: «TeXHUYecKan oLeHKa npu-
rogHOCT! NPOAYKUMM B CTPOUTENbCTBE», «ANnbboMm
TEXHUYECKMX peLeHNn».

MpoekTnpoBaHne BeHTdacaja HauMHaeTcs C pac-
CTaHOBKM Ha dacafe 3haHMA HaNpPaBnALWMNX U KPOH-
LUTENHOB OTHOCUTENbHO NMEIOLMXCA MPOEMOB.

MuHuManbHO AONYCTMMOE paccToAHMEe OT OCKu
aHKepHoro 6onTta (Mnun grobens) 4o rpaHN KaMmeHHoM
KOHCTPYKLMW (Hapy>KHbI Yron, OKOHHbIA OTKOC U T. A.)
OOMXKHO COCTaBNATb He meHee 100 mm.

MwuHuMmanbHasa rnybrHa aHKepoBKKY B 6€TOH — 50 MMm;
B Kmpnuy — 80; B nerkunin 6etoH — 100 mm.

B ctpoutenbHoi cucteme «TATMPO®» npepycmo-
TPeHbl TPU BapuaHTa 3aKpensieHua KPOHLTEeNHOB
BeHTdacafoB K HecyleMy OCHOBAHMIO: TONbKO K CTe-
HaM; K CTEHaM 1 MepeKpbITUAM; TONbKO K MeK3Tax-
HbIM MepeKpbITUAM (B Criyyae, eciv MaTepuan CTeHbl
obnagaeT Manow NAOTHOCTbIO M HEAOCTAaTOUYHON Hecy-
Wwen cnocobHOCTbI). MUHMMaNbHLIA BbIIET KPOH-
WTeHOB 1 rabapuTbl HanpaBRAOLWKMX ONpefenatoT-
€A No pe3ynbTataM CTaTUYeCKOro pacyeTa, TONLWMHbI
yTenuTena U BO3MOXHbIX OTKNOHEHUIN HapyXHbIX
CTeH OT BepTuUKanu.

[na 6e3onacHoOM KoMMeHcauun TemnepaTypHbIX
febopmaunii cMcTeMbl AnMHA OTAENbHbIX HampaBnA-
IOLLMX U3 aNOMUHUEBBIX Npoduelt He AoMKHa NPeBbI-
watb 3,6 M. BennunHa 3a3opa mexgy AByMA COCEAHNMUN
HanpasAALMMMN NO BEPTUKaNW OnpefenaeTca pacye-
TOM, Ucxoaa u3 KoadduumeHTa NUHERHOro Temnepa-
TYPHOrO pacliMpeHna maTepmana HanpasnatoLwen.

Bo3aywwHbIN 3a30p MeXAay Cloem TeNNOU30NALMN 1
06nMLOBKOI, a TaKKe NyCTOTbl MeXAy OTAeNbHbIMU
anemMeHTamMn O6NMLOBKM obecneynBaloT MNpoLeccs
Bf1IaroobMeHa B Hapy>KHbIX Orpa)kAatloLLnX KOHCTPYK-
LMAX 34aHKA.
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MpoeKkTHaa BeNMUYMHA 3a30pa MeXay Tenaounsons-
LMOHHbIM CllOeEM N OONNLOBKOW AOMKHA ObITb He
meHee 40-60 Mmm 1 He 6onee 200 mm.

B npoekTe Ha BeHTUNMpyembli pacag yKasbiBaeTcs
cnocob KpenneHua Tennousonsauum, TUn Tapenbya-
Tbix Aglobenen u cxema mx yctaHoOBKWU. [lonyckaeTca
MOHTMPOBATb CO CTOPOHbI HAPYXHOW MOBEPXHO-
CTU yTennuTens OAHOCNONHYIO BNlaroBeTpo3alyuT-
Hylo MembpaHy. [pu 3Tom B 6ONbIIMHCTBE ClyyaeB
HeobxoAMMo npepycmaTpuBaTb MNPOTUBOMNOXKapP-
Hble OTCeUKM, MepeKpbiBaloLne BO3AYLWHbIA 3a30p
C onpefeneHHbIM Warom no BbicoTe. [pumeHeHne
BETPOrMAapo3aWnTHbIX MeMbpaH B couyeTaHUM C
MUHEpPanoBaTHbIMK NAUTAMW, UMEIOWNUMK «KILWN-
pOBaHHYI0» BHELUHIO NMOBEPXHOCTb, 3anpeLyaeTcs.

He ponyckaeTca KpenneHue K KOHCTPYKUMAM Kap-
Kaca 1 o6nuuoBky HOC BbIBECOK, pEKNTaMHBbIX YCTaHO-
BOK, OCBETUTESNIbHbIX MPMOOPOB U T. M.

B cnyuyae npumeHeHus HaBecHoW dacagHON cucte-
Mbl Ha 3[aHWAX BbicOoTOl 6onee 75 M Heob6xoAMMO
pa3pabaTbiBaTb TEXHMYECKME YCNOBMA Ha KaKpoe
KOHKpeTHOe CTPOeHMe, B KOTOPbIX JONXKHbI YUUTbI-
BaTbCA TpeboBaHMA TexHUYecknx caugetenbcts HOC
ONA 30aHNIA MEHbLUEN BbICOTbI.

4. TPEBOBAHUA K MATEPUANIAM
BeHTunupyembiii dacapn ABnAeTcA OTBETCTBEHHON
WHXeHepHOW KOHCTPYKUMei, opmupyloLLen HapyK-
Hyl0 3aWnTHYl0 060M0YKY 3paHuA. [onroBeyHoCTb
U HopMmanbHoe o¢yHKUnoHnpoBaHue HOC obecne-
UYMBaeTCA NPUMEHEHWEeM MaTepuanoB K KOMMJeK-
TYIOWNX U3AENNIA, COOTBETCTBYIOWMX X MEPEYHI0 B
TEXHUYECKOM CBMAETENbCTBE Ha CUCTEMY U MMEIoLLNX
[OKYMEHTbI, MOATBEPXAatoLLMe KauecTBO 1 Ha3BaHue
3aBOAa-M3roToBUTENA.

Mateprianom ansa snemeHTOB MOAKOHCTPYKLNN BEHT-
dacagos «TATIPOO®» ABnAeTcA anioOMWHUEBBIN NPO-
éunb 13 cnnaea 6060 T66 (T6), M3rOTOBNEHHbIN MO
Tpe6oBaHuam FOCT 22233-2001. Mcxopsa 13 cOCTOAHMA
noctaBku, cornacHo CHul 2.03.06-85 «AnioM1UHUEBbIE
KOHCTPYKLUW», ONPEeAENATCA pacyeTHble CONPOTMB-
NeHVA MaTepurana PacTAXKEHNIO, CKaTuo, N3rnbdy Ans
nocnegyoLwero BbiMOMHEHMA NPOYHOCTHBIX PacyeToB.

Mpu ycTponcrese TennoMsonAUMM B OAWH CNON
LOJKHBI NPUMEHATLCA HEroploune MrHepasnoBaTHble
NANTbI C MIOTHOCTbIO He MeHee 80 Kr/m>.

Mpwn ycTponcTee ABYXCNONHON TEMON30NALMN BHY-
TPEHHWIN NNAacT MOXET BblTb BbIMNOSIHEH N3 MUHEpano-
BaTHbIX NAMT Mapku [ (cnaboropiounit), a Hapy»KHbI
M3 MUHepanoBaTHbIX NaMT mapku HI (Heroptouni).
BHyTpeHHWIN Cnon NAnT B 3TOM Cllyyae MOXeT UMeTb
nnotHocTb 30-80 Kr/m3. HopMaTuBHbIV CPOK 3Kcnnya-
Tauum TENIOU30NALUM B AHHOM Cllyyae onpepenser-
cA neprofom paboTocnoco6HOCTN BHYTPEHHEro CIoA.

HopmaTuBHbIA CPOK 3KCMyaTauuu TapesibyaTbixX
atobeneli gomkeH ObITb He MeHblUe, YeM Y Ternnounso-
NALNOHHOTO C1oA.

XapaKTepucTMKy NprMeHAeMol BeTporumaposa-
LMTHOW MemMbpaHbl fOMKHblI COOTBETCTBOBATL Tpebo-
BaHMAM TC Ha 3Ty NpoAyKLUMIO.

Heobxoanmo, uTo6bl 06NNLIOBOYHbIE MaTeEpPUaNbl 1
n3genna umenn GU3NKO-mMexaHMYecKne Xapaktepu-
CTUKK, ob6ecrneymBatoLLie BO3MOXHOCTb X NpYMeHe-
Hua B HOC, B TOM uncne AoCTaToOUHYI0 MPOYHOCTb Ha
M3rn6 n Mopo3ocTorKkocTb (150 UMKOB).

Hecywwne snemeHTbl BeHTPacapa (KPOHLITEWHbI,
HanpaBnALMe, aHKepbl, KpeneXHble 3femMeHTbl) 1
TENION30MALMOHHBIN CIION AOMKHBI UMETb HOPMaTUB-
HbI CPOK 3KCnyaTauum He meHee 30 neT Ana 3gaHnin
Il ypoBHA OTBETCTBEHHOCTW M He MeHee 50 neT fna
3A4aHUN | ypoBHA OTBETCTBEHHOCTW. [InA anoMuHue-
BbIX Npodunen ctpoutenbHon cuctembl <TATIIPO®»,
BXOAALWMX B COCTaB HOMeEHKNaTypbl BeHTdacaaos,
6bIIM NPOBefAeHbl NCMbITaHUA 1 NOSTyYeHO 3aKIoye-
HIE O TOM, YTO CPOK WX CNTyKObl 63 AONONHUTENBHON
3alUTbl COCTaBNAET B HearpeccusHow 1 cnaboarpec-
cuBHoW atMocdepe 50 YyCNOBHbBIX JIeT; B cpefjHearpec-
cuBHOW atmocdpepe - 40; B NpMMOpPCKon aTMocde-
pe - 30 ycnoBHbIx neT. [lpumeHeHve JONONHUTENIbHON
3alUTbl B BUAE 3N1eKTPOXMMUNYECKOrOo aHOANPOBaHWA
N OKpalIMBaHUA MONMMEPHO-MOPOLIKOBbIMY KpacKa-
MM CNocobCTBYET YBEIMUEHMIO CPOKa CITY»KObl.

5. BbIMOJIHEHWUE PACYETOB MO HECYLLEN
CMNOCOBHOCTU U TENNOTEXHUKE
Mpu pacuete NOAKOHCTPYKLMUN BeHTPacafa Ha Hecy-
LLyt0 CNOCOBHOCTb B 3aBUCMMOCTU OT TUMa 3aKkpenne-
HWA 1 PAacCTaHOBKM KPOHLLTEHOB BbIOMPaloT OAHY 13
Tpex cxem:

TN | — 0AHO-, MHOTOMNpPONEeTHasA Hepa3pesHas banka
C KOHCONAMW, eCTKO 3aKpernsieHHas Ha BepxHen
onope;

Tmn 1l - MHoronponeTHasa Hepa3pe3Has 6aska,
3aKpernieHHasa B YHNBEePCalbHOM KPOHLUTEHe (KeCT-
KOe 1 NMOABMKHOE 3aKperieHre B O4HOM y3/ie);

Tun |l — mMHoronponeTHaa Hepaspes3Hasa 6anka,
MeCTKO 3aKpensieHHas Ha BTOPOW onope.

Mpwy pacyeTe HeCyLMX 3NIEMEHTOB KapKaca 3 BYX
BapvaHTOB cnepayeT BblbvpaTb Hambonee HeBbIroA-
HOe 3arpyeHue:

BapuaHT 1: cymma MOJSIHOW BETPOBOW Harpysku,
cob6CTBEHHOrO BeCa MOAKOHCTPYKLUMM 1 06ANLOBKY;

BapuaHT 2: cymma 25%-1 pacyeTHOW BeTpPOBOM
Harpyskmu, co6CTBEHHOro Beca MOAKOHCTPYKUUU U
06NMLOBKY, a TakXe rofionefHoN cocTaBnsAtoLeNn.

Mpy 3TOM pacyeTHasA BeTpOBasA Harpyska COCTOUT
13 IByX KOMMOHEHTOB — OCHOBHOW 1 NyNbCaLMOHHOMN
- 1 onpefensaeTca No GopmMyne HaxoXAeHWA MUKO-

OducHoe 3aaHne
«MHTennekT Tenekomy,
MockBa

MIOHb/UONb BblcﬂTM 93



lonbiT

TABJINLA 1

Mapametp

[onyckaembie | KoHTponb (meTop, o6bem,
OTK/IOHEHUA BUA perncrpauum)

1. OTKNOHeHNe NNUHUI
nnockocremn nepecevyeHunAa

HaK/IOHa Ha BCIO BbICOTY
KOHCTPYKLii agns:

- CTEH U KOJIOHH,
noaAepXNBaoLWmX
MOHONINTHDbIE

NOKpPbITNA N NepeKpbITNA
- CTEH U KOJIOHH,

6anoyHble KOHCTPpYKUnn

NPOMEXYTOUHbIX
nepekpbiTUi

onany6ke, npn Hannuum
NPOMEXKYTOUHbIX
nepeKpbITUA

BepTUKaan nin npoeKTHoro

noaaepXxunBalowwumx c6opHblie 10 Mm To xe

- CTeH 3aHNN N COOPYKEHUNA,
BO3BOAMMbDIX B CKONb3ALel
onany6Ke, npu oTCyTCTBUMN

- CTeH 34aHUNN N COOPYKEHUNA,
BO3BOA4MMbIX B CKOJb3ALL e

oT

M3meputenbHbIn, Kaxabln
15 Mm KOHCTPYKTUBHbIN 3N1@MEHT,
XKypHan pabot

1/500 BbICOTbI .
M3mepunTenbHbIii, BCEX CTEH
COOpYXKeHUs, .
W IMHWIA NX NepeceyeHns,
HO He 6onee KVDHAN DABOT
100 MM ypranp
1/1000 BbICOTbI
COOPYXeHMA
Py ! To xe
HO He bornee
50 mm

2. OTKNnoHeHune

y4dacTKa

FOPVU30OHTAJIbHbIX naocKocTen
Ha BCIO AJINHY BbiBepAeMoro

N3meputenbHbin, He MeHee
20 mm 5 n3mepeHunii Ha Kaxkable
50-100 m, xypHan pabot

3. MecTHble HEPOBHOCTN
noBepxHocTu 6eToHa nNpu
npoBepkKe ABYXMeTpoBOW
penKom, Kpome OonopPHbIX
noBepxHoOCTen

5mMm To xe

4. inviHa unu nponet

M3meputenbHbIn, Kaxabin

+20 MM
31eMeHTOB 3n1eMeHT, XypHan pabot
BOW BeTpoOBOW Harpysku cornacHo CI1 20.13330.2011
«Harpysku 1 Bo3gencTeus».
CHeroBylo Harpysky ciepgyeT yunTbiBaTb Mpu pacye-
Te BbICTYNaloLWMX Max 3anafatoLmnx yyacTKoB dKpaHa
06LIOBKMN.
Wcxona U3 MUHMManbHO HEOOXOAUMBIX MHEPLIMOH-
HbIX XapaKTePWUCTUK, MOMyUYeHHbIX NO pe3ynbTaTamM
TABJINLA 2
Donyckaembie | KoHTponb (metop,
MpoBepsaemble KOHCTPYKLMN OTKNIOHEHUA o6bem, Bup,
CTE€H, MM perucrpauum)
OTKNOHEHNA NOBEPXHOCTEN 1 YyrnoB WsmepuTenbHbii,
R reofesmyeckas
Knanku oT BepTukann: NCNONHUTENbHaA CXxema
— Ha OAVH 3TaXx 10
- Ha 3jaHue BbiCcOTOI Gonee ABYX 30
Taxen 3
N3mepuTenbHbIi,
TonwmHa WBOB KNagku:
XKypHan pabot
— FOPU3OHTa/IbHbIX -2;+3
- BEpTUKaNbHbIX -2;+2
OTKNOHEHMA PAROB KNajgKn oT TexHuueckmit ocmoTp,
10 15 reogesnyeckas
ropusoHTany Ha 10 M ANINHbI CTEHbI ACHONHUTENbHAS CXEMa

94 BblchM MIOHb/MNIONb

pacuetoB, noabrpaeTcAa NpPoduNb HamnpasasloLen.
B BeHTdacapax «TATTIPOD®» nmeeTca WMpokKas HOMeH-
KnaTypa Hanpasnawowmx Bbicoton ot 60 go 180 mm u
MOMEHTOM MHepummn oT 6,65 go 335,38 cm*, no3sons-
lowan pacnonaraTb KPOHLWTeNHbl Ha dacage 3paHuUA
C MaKCMasibHO BO3MO>KHbIM LLIAFOM MO BbICOTe.

TennoTexHMYeckMin pacyeT CTeHbl C HaBeCHOMN
dacagHol cMCTEMON BBINOMHAIOT KaK AfA OfHOPOA-
HOM MHOFOCNONHON KOHCTPYKUUM no dopmynam
CI 23-101-2004 «[MpoeKTnpoBaHMe TENJIOBOW 3alyn-
Tbl 34aHui». MpK 3TOM yunTbiBaoTCA Ko3bduumeHTb
TENNOOTAAYN HAPY>KHOW W BHYyTPEHHeh NOBepXHO-
CTell orpakpatoLeil KOHCTPYKLMM 1 CyMMapHoe Tep-
MUYecKoe COnpoTMBAEHNE HEMOCPEeACTBEHHO CTeHbI
1 cnos Tennousonauun BeHTdacapa. Micnonb3osaHue
orpakaroLlmx KOHCTPYKLMIA C BbICOKUMW TennoTex-
HNYECKNMW XapaKTepuCTMKaMy NO3BONAET NOBbICUTb
o6yt 3HeproapdeKTNBHOCTb 3[aHUA, CYLECTBEH-
HO CHW)KaA Pacxodbl HA ero OTOMJIeHWe B 3UMHUN
nepuop. HomeHknatypa npodunein cTpouTenbHON
cuctembl <TATIIPO®» B cepumn BeHTdacafoB NoO3BONA-
eT NPUMEHATb yTennuTeNb TONWMHON A0 320 MM, YTO
NONOXWTENbHO CKa3blBaeTCA Ha TennoTEXHUYECKNX
XapaKTepuCTUKax BCen orpaxaatoLen KOHCTPYKLUUN.

B 3aBmcMmoCTM OT TONWMHBI yTenauTena n npu-
HUMaA BO BHWMaHWE MUHVMASbHbIA BO3AYLUHbIN
3a30p HaBecHoN ¢dacagHON cMCTeMbl, BblGUpaeTcs
KPOHLITENH HeobxoaMmoro BbieTa. B ctpoutenbHoi
cucteme «TATITPO®» uMeloTcA KPOHLUTEWHbI C Bbife-
TOM OT 60 g0 220 MM, a Take yanuHuTenu. Mpu 3Tom
€CTb U BO3MOXHOCTb BbINOJIHEHUA BeHTdacafoB 6e3
yTennuTens, ecnm no pesynbratam TenioTeXHNYeCKo-
ro pacyeta AOCTaTOYHO COMPOTUBAEHMNA Tensonepe-
aun HecyLen CTeHbI.

6. TPEBOBAHUA K HECYLLEMY OCHOBAHUIO
oA MOHTAXA BEHTOACAOA

MpremMKa HapyHbIX CTeH, NpeAHa3Ha4YeHHbIX NOJ MOH-
Taxk HOC, npon3BoamnTCs B COOTBETCTBMM C TpeboBaHN-
Amn CHuM 3.03.01-87 «Hecywwme n orpaxpaatoLyme KoH-
CTPYKLUUM» 1 0pOPMIIAETCA COOTBETCTBYIOLMM aKTOM.

[lonyckaemble 3HaYeHUA OTK/IOHEHWI OT BEpPTUKaA-
NN I TOPU3OHTANN MEXAY MOHOMUTHBIMW yyacTKamu
OT NMPOEKTHbIX AJSINH 3MIEMEHTOB, BEIMUYNHBI MECTHbIX
HepOBHOCTEN He JOMKHbI MPeBbILaTb 3HaYeHNA, YKa-
3aHHble B Tab. 1.

BepTuKanbHOCTb rpaHen, yrnoB KAagku ns Kupnum-
Ya 1 GNOKOB, a TaKXKe MEeCT NPUMbIKaHWUI KNagKu K
6ETOHHOMY KapKacy, ropu3OHTaIbHOCTb ee pPALOB
Heo6X0AUMO MNPOBEPATb B NPOLECCe BbINOMHEHUS
Knagku 4yepes kaxpgble 0,5-0,6 M C HemeANeHHbIM
yCTpaHeHneM OTK/IOHEHMI B Npejenax Apyca.

[onyckaemble OTKNOHEHUA Pa3MeEPOB U MOSIOKEHUA
KaMeHHbIX KOHCTPYKUMIA 1 CTEHOBOrO 3arnofiHeHWA He
ZO/MKHBI NPEBbILLATb 3HAYEHVA, NPYBELEHHbIE B Tab. 2.

Mpy OTKNOHEHMAX MapPaMeTPOB CTEH OT 3HAYEHWUI,
YKa3aHHbIX B Tabn. 1 n 2, pelleHre O NpUMEHEHNU
cucTeMbl BeHTdacazia NPVHMMAET NPOEKTHas OpraHm3a-
LA MO COrNacoBaHMIo C Pa3paboTurkoMm (3asBuTenem)
cUCTeMBI.

7. OBLLME NMOJIOXKEHUA MO MOHTAXY
MNMpuHUUNManbHaa cxemMa MOHTaXa BEHTUIMPYEMOrO
dacapa cocTouT B Criefiytoulem:

- Ha MNOBEPXHOCTb CTEHbl C MOMOLLbIO aHKEPHbIX
60nTOB MM Atob6enen KpenaT OMNOpHbIE 3N1eMeHTbI
(KpOHLUTENHBI);

- yCTaHaBNMBaKT TENJOU30NALMNOHHbIE MANTDI,
KOTOpble GUKCUPYIOT TapenbyaTbiMy Alobenamu;

— TEnJIOM30MALMOHHbIE MAUTbI 3aKPbIBAKT Mapo-
NPOHNLL@EMOIA BETPOrNAPO3aLLUTHON MeMbpaHo;

— Ha KPOHLUTEVHbI MOHTMPYIOT HamnpaBnAoLmne;

— Ha HampaBnAwLWMe C MOMOLbIO KPEMeXHbIX 3ne-
MEHTOB HaBELLMBAIOT 3/IEMEHTbI 06NNL0BKM.

MoHTtax HOC BbINOMHAIOT B COOTBETCTBUMN C MpPO-
€KTOM MoC/ne ero MpuBA3KMA K OrpPakAaalolyM KOH-
CTPYKUMAM 3JaHUSA Ha OCHOBAHWMW WCMONHUTENIbHOM
cxembl (MO pesynbTaTaM reofesnyeckux Cbemok) U
reoMeTpuYecKnX n3MepeHnii.

MoHTax BeHTdacapa cnepgyeTr npou3BOAUTb
C MCMOMb30BaHMEM CTPOUTESIbHBIX JIECOB, NepeaBuK-
HbIX NOAMOCTEN, MOHTaXKHbIX MOABECHbIX Jlt0NeK.

MoOHTaX TennousonAUMOHHBIX MAUT HauYUHaOT
C HVXKHEro pAfa, KOTopbli yCTaHaBAMBaeTCA Ha CTap-
TOBbI NepdopUpPoBaHHbI NPodUb NN LOKOMb, 1
Npon3BOAAT CHN3Y BBEPX.

Ecnu nanTbl ycTaHaBnAMBaloTCA B ABa C0s, crneayeT
obecneunTb NepeKkpbITHE LWBOB NEPBOro C/10A NAnTa-
MM BTOPOTO.

MnuTbl [OMXHbI YCTaHaBNUBATbLCA BMIOTHYKO ApPYr
K ApYry C 3anonHeHmeMm (Npy Heo6XOANMOCTH) 3a30-
pPOB MeXAy HUMK STUM >Ke MaTepuanom.

JonycTumasn BennumHa He3anoNHeHHOro WBa — 2 MM.

Mpy MOHTaxe Tennom3oNAUMOHHbIE MAUTbI Heob-
XOAMMO noppesaTb CneymanbHblM MHCTPYMEHTOM.
JlomaTb NANTBLI yTennuTens 3anpeLiaercs.

MNUTbI MOHTUPYIOT B COOTBETCTBUUN CO CXEMOM, YKa-
3aHHOI B TEXHOJNIOTMYECKON KapTe. B npoekTe fomxHo
6bITb YKa3aHO MUHVMAJIbHO AOMYCTMMOE KONMYeCTBO
KpenexHbIX 21EMEHTOB.

Mpy ABYXCNOMHON Tennom3onAunM Heobxogmmo
obecrneunTb MAOTHOE NpWXKaThe BHYTPEHHEro Cnos

LleHTp rpe6HbIX BUAOB
. cnopra, KasaHb

K NMOoBepPXHOCTY CTeHbI. KonnyecTso TapenbyaTbix atobe-
nel, yCTaHaB/IMBaeMbIX B MEPBOM CJIO€ Ha MAUTYy pas-
Mepom 1000 x 600 MM, JOMMKHO ObITb HE MEHee 4 LWT.

[lobopHble TENNON30NALMOHHBIE SNIEMEHTbI [OJIXK-
Hbl ObITb HafleKHO 3aKpenseHbl Ha MOBEPXHOCTU
CTeHbl He MeHee Yem AByMA Alobenamu.

lMpuv TPaHCMOPTUPOBKE, XPaHEHNW N MOHTaXe Ternmno-
U30MALMOHHBIE MANTHI AOMXKHbI ObITb 3alUKLLEHbl OT
B/aru, 3arpA3HeHNA N MexaHNYeCKNX NOBPEXKAEHMIN.

MonoTHULa BETPOrMapo3aluTHON MeMbpaHbl ycTa-
HaBnmBaloT ¢ nepexnectom 100 MM, KpenAT BMAOTHYIO
K MAVMTaM TapenbyaTbiMn Alo6enamm 13 pacyeTa 4 wWr.
Ha 1 KB. M.

B cOOTBETCTBUN CMPOEKTOM K KPOHLUTEIHAM KpenAT-
CA BepTUKalnbHble UM FOPU30HTaJIbHbIe HanpaBnAto-
we. MNMonoxeHne Kaxxaoro npoduna B BepTUKanbHON
NIOCKOCTU NPOBepPAeTCA TeOAONNTOM WM OTBECOM.
Inaypno6ctea MoHTaxa T-, L- 1 Y-06pa3sHbix HanpaBna-
owmx B BeHTUAMpYyembix pacapax «TATMPO®» npep-
yCcMOTpeHbl L-06pa3Hble KPOHLITENHBI C «NpULLienKa-
MU» — dNIeMeHTamMuy Ansa GrKcauum Hanpasnsiowel 1o
MOMEeHTa OKOHYaTENbHOrO 3aKpernieHNsa K KPOHLITeN-
Ham. Mpu nprmeHeHnn [-06pa3HbIX KPOHLUTEHOB
AnA ynobcTBa MOHTaXa HanpasnALWMX KOpobyaToro
CeyYeHNA MMeloTCA canasku, NMo3BonAoWMe BbINon-
HATb KaK MOABUXKHOE, TaK U XKeCTKoe coefjuHeHne.

MoHTaX anemeHTOB 06NNLOBKIN HAUYNHAIOT C HUMXHE-
ro papa v BeayT CHU3Y BBEPX.

Hagnexawaa skcnnyatauuma u CBOEBPEMEHHbIN
YXOA4 3a CBETONPO3payHbIMU KOHCTPYKUMAMMK He
TONbKO NMpupatT dacagy 3aaHUA npeseHTabenbHbIi
BHELUHW BUA, @ CAMUM KOHCTPYKLMAM — COXPaHHOCTb
3a/laHHbIX KCMNYyaTaLMOHHbIX XapaKTePUCTUK, HO 1
No3BOJIAT BOBPeMA 06paTnTb BHUMaHME Ha d1ieMeH-
Tbl, TpebyloLMe peMoHTa UK 3aMeHbl. B

ATL| «AnekcaHgpos
naccaxk», MMHckK

000 «AC TATNIPO®»

423802, Pecny6nuka TatapcTaH, r. HabepexHbie YenHbl, yn. MpodunbHas, a. 53
Ten.: (8552) 77-85-80, (8552) 77-88-58 , (8552) 77-80-17

Cant: www.tatprof.ru
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0b0JIOYKW: BGE CJIOXHOE — NPOCTO!

MHOrM elle CO WKOMbHbIX BPEMEH 3HAKOMO UYBCTBO, KOTOPOE BO3HWMKAET NOCe
00bACHeHNA 33/1a4M, Ka3aBLLIeNCA Hepa3peLLMON: OKa3biBAETCH, 3TO Tak MpocTo! M3sliHble,
HeCTaHJapPTHbIE 1 NPY 3TOM NPOCTbIE CMOCOOLI PeLLeHNI HeTUMOBBIX 33AaY, KOTOpble
npeanaraet Hay4yHo-NpoeKkTHaa opraHmsauma «Oupma VICTOKCTpon» 4acTo Bbi3biBAOT

NMPUMEPHO TakKe XKe sMoUnn: yonBieHne, CMelaHHOe C BOCXULLEHMEM.

Texct: AnekcaHap Bukux
®oto: 000 «drpma NCTOKCTpor»

OBOJIOYKA BUCAYAA:
SKOHOMWYHOCTb,
SOOEKTUBHOCTb, MPOCTOTA

Ewe B 2000 rogy Ha Tepputopun MOCKBbI,
roe  pasmewanucb nopagka nATUCOT
YacTHbIX rapakei, 6blIO0 NPUHATO peLle-
HMe NOoCTPOUTb MHOrodyHKLMOHamNb-
HblIl KOMMMeKC. 3aka3uMKoM BbICTynuna
komnaHua OO0 «CTponcepBuc» — reHe-
panbHbIn gupekTop [MagankuH AHatonuin
Bnagnmuposuuy. OpHako K peanusauyumu
npoeKkTa 6bICTPO NPUCTYNUTL HE YAANOCh:
COOCTBEHHUKMN KaTeropuyeckn otkasanuncb
ocsoboanTb TepputTopmio. Boixoga ns aton
cuTyaumm 6bino aea: nnbo oTkasaTbcA OT
CTpOWTENbCTBA Ba)KHOro obbekTa, Nu6o
HalTN Takol cnocob pelleHns HETMMNOBOWN
3ajjaun, KOTopbli no3sonun 6bl BO3BECTU
34aHMe Haj CyuwecTBylolen 3acTPONKoNn,
He Hapylwasa npyu 3TOM ee LeloCTHOCTU.
Takoe peuweHne npegnoxuna «dOrpma
NCTOKCTpon». K cnosy, aHafnoros 3Tomy
MeToAy He cyuleCcTByeT BO BCEM Mupe.
CornacHo emy, Haj y4yaCTKOM co3pjaeTca
BMcAYaa obonoyka — NPOCTpaHCTBEHHaA
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AHppen bespykos,
pykosoguTens OO0 «Dupma VICTOKCTpon»,
[IOKTOP TEXHUYECKNX HayK

CTPYKTYpa, OrpaHnyeHHas AByMA KPUBOJM-
HeNHbIMM NoBepXHOCTAMMN. Pa3paboTaHHble
KOMMaHuen 6osnbluenponeTHbie KOHCTPYK-
LUK nepekpbITAiA ¢ warom onop 40 X 40 m
Nno3BoNAT peann3oBatb NOJOOHbIN Npo-
eKT onTumasbHbiM o6pasom (cm.: B3, 2008,
Ne 4). 3ta cbanaHcMpoBaHHas KOMOUHU-
poOBaHHaA cucTema, Ha3BaHHaA ee co3pfa-
TENAMU «Kene3o06eTOHHO-BaHTOBbIMI KOH-

CTPYKUMAMMW», TOrAa cTana HOBbIM CIOBOM
B obonoykax. B ee ocHoBe, HaNOMHUM, —
BUCALME AMArOHaNbHble MeTannnyeckune
BaHTbl, o6najawoowme BbICOKUMM MNPOY-
HOCTHbIMW XapaKTEPUCTMKaAMU U Hagex-
HOCTblo. OMOPHbBIA KOHTYP BbINOAHEH U3
MOHONIMTHOTO »Kene3obeToHa — MaTepunana,
ONTUMaNbHO pearupymloLwwero Ha cxartume.
MpocTpaHCTBO MeXxAy AnaroHanbHbIMK
BaHTaMW 3aMONHAETCA KOHLEHTPUYECKUMM
dbepmamu, No KOTOPbIM BbINOHAETCA NANTA
nepekpbiTna. ®epmbl NepepaloT HarpysKy
C MepeKkpbiTUA B cepeAuHe nponeta Ha
BaHTbI, @ PaCTAXKEHWe C BAaHT NEPEXOAUT B
CXKaTume ONopHOro KOHTypa.

[na noKpbITUA aBTOCTOAHKU MPUMEHMU-
1N TO Xe pelleHne C BUCAYUMM [uraro-
HaNbHbIMWM  MeTanaMYeCcKUMN BaHTaMu,
TONbKO Yy6panu LeHTpanbHylo Xenesobe-
TOHHYI0O KOHCTPYKLMIO, 3aMEeHUB €e KOH-
LeHTPMYECKMMI apMaTypHbIMW BaHTaMMU.
Monyumnacb nerkaa BucAYad ob6osOUKa C
LwaromM KOnoHH 40 X 40 m.

3TOT Cnoco6 MUHMMK3MPYET 3aTpaTbl
3acTpoiwumKa: 6narogaps Takon KOHCTPYK-

TUBHOWN CXeme, CTOMMOCTb CTPOUTENbCTBA
CyLeCTBEHHO YMEHbLUAETCA 3a CHET CHMKe-
HNA MeTannoemMKoCTu, TPYA0EMKOCTA U3ro-
TOBNE€HWNA, CTOMMOCTU Camoro npotecca
n3rotosneHua. lMpn BbINOAHEHUN BUCAYEN
060M104YKN NCNONb3yeTcss OfWH U3 Hanbo-
Nlee pacnpocTpaHeHHbIX CEerogHA matepu-
anos - apmatypa knacca A500C. Cnctema
[0CTaTOYHO NPOCTa Npu peanusaynmn, nos-
TOMY K CTPOUTENAM, BbIMOAHAIOLWMM MOH-
TaXX 060SIOUKM, He NPEeAbABNAITCA KaKue-
nnM6o pononHuTeNbHble cneynduryeckue
TpeboBaHNA OTHOCUTENBHO UX KBannduka-
L1un — Befib MPUMEHAIOTCA CaMble NPOCTble,
[aBHO BCeM U3BeCTHble TexHonoruu. He
TpebyloTCA U JOMONHUTENbHbIE CMOCO6bI
KOHTPONA, UTO TOXKe HEMASTOBaXHO.
BesycnoBHo, 6e30macHOCTb Coopy-
XKeHUA — OfHO W3 rnaBHbIX TpeboBaHUiA
K Hemy. HapgexHocTb pelweHna «Oupmbl
NCTOKCTpow» yxe npoBepeHa M Bpeme-
HeM, U Jake NPUPOAHBIMKA KaTakin3ma-
mu. ABTocTOoAHKa B Tponapeso-HukynmHo
6bina cpaHa B aKcnnyaTaumio B 2012 rogy
N YCMewHo nepexuna ABe 3MMbl, OAHa U3
KOTOPbIX, KaK MHOT/e, HaBepHoe, MOMHAT,
oTnMyanacb Heb6biBanbIMM CHeronagamu,
a TakXe HeBEepOATHO [OXANMBOE Mpo-
wnorogHee neto. Pa3paboTumky npoekTa
npegycMoTpenyt BO3MOXKHOCTb PasfIMYHbIX
Harpy3ok Ha o0060NouKy, B TOM uucne u
HepaBHOMEPHbIX, OT CHEroBbIX MELIKOB, 1
HENPUATHBIX CUTYaLUI yaanocb nsbexatb.
Bce AnaroHann KOHCTPYKLUN MMEIOT BOTHY-
TYI0 MOBEPXHOCTb; €C/IN e paccmaTpnBaTb
ceyeHMe noO napannesbHbIM CTOPOHaM,
NOBEPXHOCTb, Hao6opOT, BbiNyKMas. 370
obecrneynBaeT CTOK BOLbl MO BCEM YETbIPEM
CTOpOHaM coopyeHusA. Takum obpaszom,
cneunanuctamm «Oupmbol UCTOKCTpoin»
6bla pelleHa cepbe3Hasa npobnema Boao-
oTBofa ¢ 6onbluoi noBepxHoOCcTU obonou-
Kun. Kpome TOro, no apmMaTypHbIM CTEP>KHAM
6blIN HaNOXEeHbl NONOChl 06paTHON Kpu-
BW3HbI, BbINOJIHEHHbIE M3 CTanu, C LWarom
50 cm. 3TV nonocbl UrpatT ctabunmnsmpy-

BonbluenponeTHble KOHCTPYKLMM MOKPbITAN

IOWY0 PoJib. ITO OYEHb BaXKHbII MOMEHT,
NoCKoNbKy obonouka npefcTasnaet coboi
[OBOJIbHO-TaKN NErkylo KOHCTPYKLUMIO, a
cTabunusupyiowme 3neMeHTbl NMO3BOAAIOT
obecneuntb 3alWmMTy OT MOABEMHON CUMbI
npu CUNbHOM BeTpe.

CToUT OTMETUTb, YTO nocne BBoAa O6b-
eKTa B 3KcCnnyatauuio pupma NOCTOAHHO
OCyLWeCTBAANA MOHUTOPUHF COCTOAHUA
KOHCTPYKLWIA COOPYKEHWA, BCe BEPTUKalb-
Hble X TOPW3OHTAJNIbHble NepemeleHns
3/IEMEHTOB TLWATENIbHO OTCNEXNBANNCD.
Pe3ynbTaTtbl MccnegoBaHuA MOATBEPAUNY,
4TO pelleHne peann3oBaTb UMEHHO TaKylo
cmcTemy 6bin10 abCONIOTHO BEPHbIM.

CBepxy o60nouyka HakpblTa 3aBanbLo-
BaHHbIM CTaNlbHbIM NUCTOM. OH KeCTKWH,
C OBOVHbIM MPOAONbHbIM danbLeM, KOTO-
pbili No3BoNsAeT B TOM uucChe ycTpamBaTb
N KeCcTKne KpOBAW C MasfbiM YKJIOHOM.
Takux 3aaHUin B MOCKBe JOBOSIbHO MHOTO,
n «®upma NCTOKCrpoii» obnagaeT 60nb-
LWMM ONbITOM MPUMEHEHNA JAHHOFO MaTe-

KOHCTPYKTOPbI 000 «®OUPMA
NCTOKCTPOW», YYACTBYIOLLNE
B PABOTE:

Bespykos Bnagucnas Agonbgosuy,
PblunxmnH AHTOH Hukonaesny,
Kucenes Cepreii Bauecnasosuy,
Mpuropbes Omutpuin lOpbesuy.

puana B cBoux npoekrtax. Orpaxaarowmia
CTaNlbHOW NINCT TaKe BbINONHAET HecyLLyo
byHKUMIO B nmponeTtax Mexay BUCAYUMMU
BaHTamu. CenaTtb Takoe NOKPbITUE TENJbIM
OYeHb MPOCTO, eC/IN CBEPXY MONIOXKUTb yTe-
NAnUTeNb Y BbINOAHUTL PYNIOHHYO KPOBJIO.
CnocobHOCTb KOHCTPYKLUWN BbiAepXnBaTb
6onblivie HarpyskM MNo3BonAeT yBennuuTb
bYHKUMOHANbHOCTb COOPYXKEHUs, pony-
CTUM, HAACTPOMB eLle HeCKONbKO STaxKel U
pa3mectuB Tam oduchl, Kadpe, CNOPTUBHbIE
Kny6bl 1 T. 4.

Be3sycnoBHo, cdepa nprvmMeHeHUs BuUCA-
ynx obonouek paneko He orpaHUyYMBaeT-
CcA aBTOCTOAHKaMu. Takas KOHCTpyKuUMA
sddekTUBHa Be3fe, rae TpebyeTtca co3pgatb
6onblioe 3KcAnyaTupyemoe MNpoCTpaH-
CTBO: KpYMHble JIOFNCTUYECKME KOMMeK-
Cbl, TEPMMWHanbl, aHrapbl AfA CaMoOJSeTOB,
aBTOCANOHbI, KPbITble CTafiMOHbl, BOK3anbl,
BbICTaBOYHble MaBUIbOHbI U T. . CerogHA
ocywlecTBnseTcA Mporpamma pasBuTuA
MOCKOBCKOIrO MeTPOMOoJINTeHa, B paMKax
KOTOPOW nnaHupyeTca CTPOUTENbCTBO
HECKONbKUX 3NeKTPOAENo, rAe [HOMKHbI
pacnonaratbCca KOMMEKCbl AnA pasmelle-
HUA N PEeMOHTa COCTaBOB Moe3foB. B 3Tnx
N ApYyrux coopykeHuax 6Gonbluenponet-
Hble KOHCTPYKLMM BMOMHE MNPYMEHUMbI.
Mcnonb3oBaHue BUCAUYNX 060NOYEK B Kaye-
CTBE MepeKpbITUA MO3BOANUT BOMIOTUTb B
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noporu Aanep - «Anbnuka-Cepsumc»

XKW3Hb MHTEpeCHble, HeCTaHAAPTHbIE apXu-
TeKTYpHble upaeun, Harnpumep nNOCTPOUTb
HebocKkpeb Haf Xene3HOJOPOXHBIMU Ny TA-
MU UM 06beANHUTb HECKOMbKO BbICOTHBIX
30aHNI rOPM3OHTaNIbHOM ranepeein, pac-
MOJNIO>KEHHOW Ha BbICOTE HECKOMbKIMX JeCAT-
KOB MeTPOB Hapj 3emnen... «<Ha mow B3rnag,
CErofHA C/MILUKOM YBNEKIUCb BbICOTHbIM
IOMOCTPOEHMEM, MpK 3TOM Mo3abbiB 0
rOpU3OHTaNIbHbIX CBA3AX. Mbl FOBOPUM, UTO
Ha BO3MOXHOCTU FOPU3OHTaNIbHbIX 60Jb-
WeNpOoJIeTHbIX MepeKpPbITUA ToXe Hamdo
06paTNTb BHUMaHME», — 3aMeyaeT PyKoBO-
antenb OO0 «®upma UCTOKCrpoir», foK-
TOp TexHMYeCcKnx Hayk AHgpen be3pykos.

OBOJIOYKA OBJINLLOBOYHAA:
KPACOTA, HEOPOAUHAPHOCTD,
CMEJNbIE UAEUN

MNMomMumo 3ameyaTtenibHbIX YyCNexoB poCCUin-
CKMX CMOPTCMEHOB, HECOMHEHHbIM AOCTHU-
xeHnem XXII 3umHuXx OnUMNUNCKUX Urp
ctano nossneHne B Counm Becbma WHTe-

[lekopaTrBHO-NpopesHas
o6onouka
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PeCHbIX apXUTEKTYPHbIX COOPYXKEeHWUN,
nprvyem He TONbKO HEenoCcpefCcTBEHHO
CNOPTUBHbIX 06beKTOB. OfHON U3 APKUX
aBTOpPCKUX paspabotok B EAMHON KOH-
Luenuun apxXMTeKTYpHOro pasBUTUA Tep-
putopun nposegeHna Onumnuagbl 2014
ropa ABNAETCA MPOEKT apXUTEKTYpPHO-
Xy[0XeCcTBeHHOro opopmneHuns nopTtanos
coBMelleHHOW goporu Aanep — «Anbnuka-
CepBuncy, ycneluHaa peannsauma KOTOPOro
CTana BO3MOXHO BO MHOrom 6narogaps

Y310BOW 3neMeHT
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KOHCTPYKTUBHbIM pa3paboTkam «Dupmbl
NCTOKCrpoii». B uem ocobeHHOCTb 3TOrO
npoekTta? Yauwe Bcero nopTanbl TOHHenNemn
0DOPMAAIT C MOMOLLbIO Kepamuyeckux
NANT WAM NPUPOAHOIrO KaMHA. 34ecb Xe,
Mo 3ambICNly apXUTEKTOPa, Xene3o06eToH-
HblIi MopTan «HaKpbUIM» MNPUYYyANNBOWA
JeKopaTUBHON npope3Hoi 060nouKown,
BbINMONIHEHHOW M3 aNlOMWHWEBBIX MaHe-
nei Nnpon3BosibHOW GopMbl, MO NPUHLMNY
[JeTCKOro KOHCTpyKTopa. Beuepom KoH-
CTPYKUWA, ANMHA KOTOPOW cocCTaBnsAer
okono 200 m, noagcseunBaeTca. Toraga oHa,
B 3aBUCMMOCTW OT OCBELLEHUsA, HaNOMUHa-
eT TO KaKOW-TO pacTUTENbHbI OPHAMEHT,
TO MOpPO3Hble y30pbl Ha cTekne. KoHeuHo,
Takoe HeoOblyHOE pelleHMe npuga-
eT gopore COBEPLIEHHO HEMOBTOPUMbIN
o6pas. K «dupme UCTOKCTpoit» obpaTun-
cA apxutekTop npoekTta KapeH CanpuysHc
C npocbboli pa3paboTaTb MeTaNINUYeCcKni
Kapkac nog anioMuHVeBble ceTyaTble naHe-
nu. OgHako BOMJIOWEHME CTONb CMenon
Maen B KMW3Hb MOHayany HaTONKHYNOCb
Ha, Ka3anocb Obl, TPYAHO pa3pelnmyio
npo6bnemy. MNMaHenn n BCe Hecylme KOH-
CTPYyKUMN HeobxoaMmo 6blI0 U3FrOTOBUTb
Ha 3aBofe, KOTOpbI HaxoauTcAa B Mockse,
a HermocpenCcTBEHHO Ha MecTe coBepLuanca
TONbKO MOHTaX. OCnoXHAno 3apgauy To,
YTO BCA KOHCTPYKLUMA He MMena Kakon-
NM60 perynAapHoOn CTPYKTYpPbl: MHOXKECTBO
JIOMaHbIX JNHWUNA, U3rMboB Mnoj pasHbIMU
yrnamu... To, 4TO MPOW3BOACTBO SNEMEH-
TOB OCYLLECTBAANOCL 3a ThICAYN KuUSoMe-
TPOB, UCKNIOYASIO BO3MOXHOCTb Manenwen
HeTouHoCTW. EcTecTBeHHO, MogXumanu wu
CPOKM peanu3auny B KaKoOW-TO CTeneHu
UMUIKEBOTO ANIA CTPaHbl MPOeKTa.

«Ham npuwnocb pa3paboTatb HOBbIN
Y310BOW KpEemneXHbll 3/1eMeHT, KOTOPbIN
no3BonsAn Obl BbINOAHUTb CTbIKOBKY N-FO
KONMYeCTBa OCHOBHbIX AeTanel nog pasHbl-
MW yriamu, B pasHbIX NiockocTax. ommumo
3TOro, BaXHO 6blIO MOHATb, Kakum obpa-
30M KPenuTb KOHCTPYKLMIO K CTEHe, — FTOBO-
puT AHgpeir be3spykos. — PewnTb 3Ty 3aga-
4y HaM yAanochb B TeueHue mecauan.

Mpw B3rnage Ha pe3ynbTaT TPYAHO yaep-
»KaTcA OT MbIC/IN, YTO 3TO HOY-Xay AOCTaTOY-
HO npocToe pelueHne. XoTA NpPoOCToTa 3Ta
KaXkyLlanaca — Befib MPU3HaK MacTepcTBa Kak
pa3 1 COCTOWT B TOM, YTOObl YMeTb HalTu
ONTMManbHbIA BapuaHT. Y310BOW 3nemMeHT
no popme HanomMmuHaeT cnyTHWK. OH BbiNon-
HeH B BMAe MOJSIOrO Wapa C BEPTUKANbHbI-
MU pacoHKamMu, OPUEHTUPOBAHHBIMU MO
cucTemMe YrioBblX KOOPAMHAT C YeTKUMm
NMONIOXKEHNEM BEpPX-HWU3 MO BEPTMKANIbHOW
ocn. OH OpUEHTMpPOBaAH B MPOCTPAHCTBE
C NMOMOLLbI KOHCONbHbIX 3/1EMEHTOB WX
[OBYX HAKJIOHHbIX PacKOCOB, NMPUKpPeneH-
HbIX K MOHOJIMTHOWN cTeHe. BHelwHss 060-
nouka cobupaetca n3 YHUGMLNPOBAHHBIX
aeTtanen pasHom AnviHbl. KaxAabl anemeHT
KpenuTca K dacoHKam Ha AByx 6ontax ans
ynpoLleHnsa MOHTaxa 1 prkcaumm npogosb-
Hol ocu. leTann 60nblWoN ANUHbBI packpe-
NAATCA N3 NNOCKOCTU ABYMA MOAKOCAMW.
[ina opueHTauumn NoAKOCOB B MPOCTPAHCTBE
Npu MOHTa)Xe KOHCTPYKLUMM MPOU3BONb-
HOW KOHbUrypaumm HeobXoaumMo UMeTb He
MeHee Tpex cTeneHel cBo6ofbl nepeme-
weHuA B y3nax. [loBOpOT nogkoca BOKPYr
OC/ dNeMeHTa, ero nepemelleHne BAOMb
Hee OCyLIeCTBAETCA C MOMOLLbIO XOMYTOB;
NOBOPOT B MJIOCKOCTU, NapasiesibHON ocy,
BbIMOJIHAETCA C MOMOLbID O0fHO6ONTOBO-
ro MOMEHTHOFO COEeAMHEHUA C XOMYTOM.
Kpome Toro, nogKocbl No KOHLUaM WapHUPHO
KpensaTca yepes oavH 6ont. bbinn paspabo-
TaHbl TaKXKe OMOpPHbIe Y3Nbl ANA KpenneHua
060M04KN K 6eTOHY C perynupoBkoW Mo
BbIIETY U MOBOPOTY BOKPYr OCUM — OMNop-
Hble GalMaKkn. Bce anemeHTbl CTPYKTYypbl
cneuuanncTbl CUCTEMaT3UPOBaNM B 3aBU-
CMMOCTU OT UX [NUHbI, CeYeHUss 1 T. A. B
pe3ynbTaTe yganocb 4o6UTbCA UX onpefe-
JIEHHOW TUMKW3aUUM — YUCTOE W MOHATHOE
KOHCTPYKTUBHOE peLleHre NOCTaBJIEHHON
33fjaun N HuKakmx KomnbitoTepos! llocne
3TOro CnoXunacb yxe oblasa KapTuHa, U
3ajaya OKOHYATeNIbHON peanvsaunm npoek-
Ta — YCTaHOBKa AeKopaTMBHOWN 060104KMN Ha
ropTasie TOHHeNs — NPaKTUYeCcKn cBenach K
UNCTO reomMeTpuyeckon dyHKUMM: cobpaTtb
OPUWIMHANbHYIO KOHCTPYKUMIO U3 CTaHZap-
TU3MPOBaHHbIX 3N1eMeHToB. Ha nogMocKoB-
Hom 3aBojie CMK 6biin M3roToB/eHbl AeTa-
NN, KaXKAYlo U3 KOTOPbIX NMPOMAapKUpPOBanu.
Takum obpasom, ObiNo YeTKo onpeneneHo
ee MecCTO W OpueHTauma B MPOCTPaHCTBe.
COOTBETCTBEHHO, MOHTaXXHMKaM OCTanocb
TONbKO COEAVHUTb WX B COOTBETCTBUU C
MapKPOBKOW.

BaxHo oTmeTuTtb, uto Coum, rge Obin
MOCTPOEH 3TOT TOHHeNb, OTAMYaeTcA
CUMbHBIMK BeTpamMy — 3TO TaK Ha3blBae-

MbIl MATbIA BETPOBOW panioH. TexHonorus,
pa3paboTtaHHaa «®upmoint UCTOKCrpoir»,
no3BonseT AaHHbIM 0605104KaM BblgepPXu-

BaTb CUNbHENLLINE BETPOBbIE HArPy3Ku.
MO>HO CKa3aTb, UTo, B OTANYME OT pelle-
HWUS, O KOTOPOM Mbl paccKasanun B Nepeon
NoSIOBUHE Halleln cTaTby, 06/IMLOBOYHAA
060/104Ka HE UrpaeT HUKAKOW yTunutap-
HOW PO, OHa BLIMOHAET UCKIIYUTENb-
HO fleKopaTuBHYto dyHKUM0. OfHaKo 3cTe-

HoBoe pelweHne No3BONUT BONNOTUTb CaMble
CMmenble, HeCTaHAaPTHbIE apXNUTEKTYPHble
3aMblCibl

TUYecKas COCTaBNAILWAA He JOMIXKHA BbITb
nocnegHen B HaleWn »KW3HW, He npasAa
nn? N xoTa, roBopA O TOM, 4YTO KpacoTa
cnaceT MuUp, KNaccuk He Men B BUAY 34a-
HUA U COOPYXKEHWA, BCe e He XoueTcA
BUAETb BOKPYr ce6s yHblble 0gHO06pas-
Hble cTpoeHunA. HoBoe pelleHne no3sonnt
BOMJIOTUTb Camble CMesible, HecTaHJapT-
Hble apXMTEKTYpPHble 3aMbiC/ibl, 06nuLe-
BaTb 3[lJaHMA CaMON CNOXHON ¢GOopMbI.
Mpw XenaHWy pake yHbINy «BpexHes-
CKYI0» [eBATMITaXKy MOXHO npeBpaTuTb
B HaCcTOAWMNA wWeaeBp AU3anHepCKoOmn
Mbicnun. MNMofo6HO TOMy, Kak MpaBUSIbHO
nopobpaHHasa ofexAa NMOMOraeT CKpbITb
HeflocTaTKn GUrypbl U NoAYEPKHYTb ee
[JOCTOMHCTBA, TakK 1 HeobbluHaa obnuuo-
BOYHasA 060/104Ka MOXET NoJapUTb CTapo-
My 3[0aHUI0 HOBYIO KW3Hb, NpuAaTb emy
mobyio ¢opmy. Hy, a BO3MOXKHOCTU Npo-
€KTOB OrpaHuYeHbl TONbKO paHTasuen ux
pa3paboTumkos.

Kak M3BeCcTHO, NpaBWIbHO MOCTaBJiEH-
HaA 3ajlaya — yXe NoJIOBMHA ee pelleHus.
ApXUTEKTOPCKME N KOHCTPYKTOPCKME pas-
PabOTKM [OMKHbI UATU «B HOTY», HE NPOTU-
BOpeuYa, a fgononHaa apyr gpyra. W torga
HaxoAATCA NoAYac HeOXMAaHHbIe pelleHns
CNOXHbIX, HETUMOBbIX 3a4ay, BOMIOLWATCA
B XM3Hb HeOObIYHblE MAEN, @ MUP BOKPYT
Hac CTAHOBUTCSA MHTepecHee. B
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NMPUHLUUMNbI NTOCTPOEHUA

CUACTEMbI U NPUMEPDI

Paspa6oTKa cuctembl

CoBMeCTHble Agpo-ayTpUrepHble cucTembl
6binn paspaboTaHbl B 1980-1990-x ropax,
1 6bINIO MOHATHO, YTO ANA UX YCnewHown
peann3aunmn BaxKHO OnpefennuTb KpUTuu-
HYI0 XXeCTKOCTb AApa 3daHus. Agpa moryT
BbINOSIHATLCA KaK U3 XEeCTKUX CTanbHbIX
pam, TaK 1 13 Kene306eTOHHbIX CTEH XeCT-
KOCTU, paboTaloWwmx Ha CABUTaOLWYIO CUNY,
HO MpW 3TOM Xene3obeToH obecneunBaeT
NMPOYHOCTb KOHCTPYKUUWM 6Gonee 3SKOHO-
MMWYHO, K TOMY e coBMeLlaeT B cebe n ee
OrHeCTOMKOCTb.

He cnepyet 3abbiBaTb, UTO ceuyeHUA
CTanbHbIX AQPOBLIX KOJIOHH MO YC0BUIO
NPOYHOCTM MOTYT 6blTb [OCTAaTOUYHO 3Ha-
YNTeNbHLIMK, BbICTYNas B KOpUAOPbI ”
nndTOBbIE XOMbl, YTO MPUBOAUT K YXYA-
LWEeHNI0 06beMHO-MNAHNUPOBOYHbIX peLle-
HWUI 30aHNA.

bonblwure uUeHTpanbHble A4pa, 3aKo-
yaowme B cebe waxtol NMGTOB U necT-
HWYHblE KNeTKW, a TaKXe MNpuMeHeHune
BbICOKOMPOYHbIX GETOHOB B COYeTaHUM C
COBPEMEHHbBIMW BbICOTHBIMU TEXHOJSIOMMA-
MU Mo onany6oyHbIM CCTEMAM C Nojauvei
6ETOHHOI CMecu Hacocamu Ha 6osbliyio

Xun Can Yow (Hi Sun Choi),
Thornton Tomasetti, Inc.
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lfomaH Xo (Goman Ho), Arup Hong
Kong Ltd

BbICOTY MPUBENU K TOMY, UTO 6eTOH cTan
OCHOBHbIM MaTepranom npu BbIGOpe KOH-
CTPYKUUN AAPa JaXke AN1A OYeHb BbICOKMX
MHOTO3TaXHbIX 34aHWN, WCMOJb3YIOLWMNX
CeroaHA ayTpurepHble CUCTeMbl.

Apyrum WNPOKO pacnpoCcTpaHeHHbIM
MeTOAOM CTano MNpUMeEHeHue cTanexe-
ne306eTOHHbIX KOHCTPYKUMWW, rae cTanb-
Hble KOJNIOHHbI pacnofiaralTCcA BHYTPKU
Xene3o6eToHHbIX, a MHOTAa M B CTeHax
Anpa. Cranexene3ob6eTOHHbIE KOHCTPYK-
uun, 6e3ycnoBHo, sBnATCA 6onee gopo-
ron CMCTEMOM, YemM CTaHAAPTHbIN Xene-
306eToH. Ho 3TOT mMeTop cTpouTenbcTBa
obnapaet Apyrumun npenmyiyectsamu. OH
NO3BONAET YMeHbllaTb CEeYEHUA KOJIOHH
N CTeH, CHUXaTb ANNTENbHYIO NON3y4yecTb
W ycagky agpa, obecneumBatb NpAMYo 1
HaJeXHylo nepeaavy Harpysku ot ofgHoOM
CTafIbHON KOJIOHHbI K APYron B TOYKaXx
COefIHEeHMA, a TakKXe pPaBHOMEpPHO pac-
npeaennTb ycmnua B 6ETOHHOM CeyeHun,
He NpMKnagbiBasa X B OQHOW TOUYKe coeam-
HeHuA.

[nAa CcBepxBbICOKNX 3A4aHUN KpalHe
BaXXHO MCNOJIb3OBaHMWE ayTPUTrepHbIX
CNCTEM C TMOJIHOUEHHOW PaMHOW KOH-
CTpyKuuen no nepumetpy. bonbwon pas-
Mep Adpa uMeeT pellalllee 3HayeHue

Hesunn Matunac (Neville Mathias),
Skidmore, Owings & Merrill, LLP

ANA yBENMYEHUA MKeCTKOCTU KOHCTPYK-
LMK NPpY CKPYYMBAHUW, TaK Kak BHeLIHWN
Kapkac obecneynBaeT ee NLb YaCTUYHO.
McnbiTaHne B aspoanHamuyeckoi Tpybe un
MOHUTOPUHI MOBEAEHUA YXKe SKChiyaTu-
pyeMbiX BbICOTHbIX 3AaHWI NOATBEPANN,
yto Gosblue BCEro Kapkac 3AaHWA WUCMbl-
TbIBAET HaNPAXEHUA NPU CKPyUMBaHUU, a
3HauNT, onpepeneHne KPyTUAbHON XecT-
KOCTU KapKaca CTPOeHUA KpaiiHe BaXHO.

BepxHue 1 HUXHME nosca B paccmaTpu-
BaeMbIX ayTPUrepHbIX CUCTEMAX, a TaKxe
AnaroHasbHble CBA3M UMeloT 6Gonbluyto
BbICOTY U CeYeHMe, 3HaunTenbHo bonbluee,
yeM KOHCTPYKLUWM MEepeKpbITUA TUMOBbIX
sTaxken. OHM MOryT oKasaTb BO3fencTemne
Ha MNaHVPOBOYHYIO BbICOTY MOMELLEHMN
M NPUBOAWUTL K HECTaHAAPTHOWM BbicOTe
3Ta)ka 41R BbINONHEHNA KOHCTPYKTUBHBIX
TpeboBaHWiA.

CoBMecCTHble AApO-ayTpUrepHble cucTe-
Mbl MOXHO MoApa3fennTb Ha Kateropuwu
no matepuany WCNonb3yeMblX B HUX KOH-
CTPYKUMIA. TprMepbl Pa3fiNUHbIX CUCTEM,
nepeynciieHHble fjanee, oTpaXaloT Cnoco-
6bl MX afjanTauuy K pasHbIM BUOAM KOH-
CTPYKUMI 3AaHWUIA 1 apXUTEKTYPHBIX NPO-
€KTOB, BKJII0YaA HEKOTOPbIE Camble BbICO-
Kne Hebockpebbl B Mupe, KOTopblie Obin

NeoHappa Oxo3ed (Leonard Joseph),
Thornton Tomasetti, Inc.
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B To BpemMA WHXeHepbl Ha3blBajN 3TOT b I — I %
MeTO[, HenosHoN KopobuaTo-cTBONb- Kectko- Paposble b - oy
. i N B COMpPsKEHHbIE nogaepxu- P I o
HOWN CMCTEMOW VNN «HEMONHON TPyboW B  pambi Balowme €aKLMA KOHCTpyKLIN onpoTuBeHme hepm
6ankn Ha ropu3oHTaNbHble Harpyskun FOPU30HTaNbHbIM Harpyskam

Tpy6e». N Ha camom pene paspaboTaHHas
Torga cuctema morfia 6biITb NprMeHeHa
TONIbKO K KOHCTPYKUWUAM CpefHeil BbICO-
Tbl (puc. 22). IHXXeHepbl onpeaennnun, 4to
ayTpurepbl MOTYT JIUlWb HE3HAYUTENIbHO
pacwmpnTb 0611acTb NPUMEHEHUA CUCTEM
C UCMNOJNIb30BaHWEM LEHTPANbHOrO Agpa.
Taknm ob6pasom, 3Ta MeToamKa bbiia Hego-
OLEeHeHa Aans cTpouTenbCcTBa 6onee BbiCO-
KUX 30aHNN.

Cuctema 6bina BblbpaHa MHXeHepamu
N apxXuTeKTopamMun ANA «CO3[aHuA Jierkom
KOHCTPYKUUWN C OTKPbITbIM KapKacom Mo
BHELUHel CTOPOHe 34aHuns, cGopMUpOBaH-
HbIM KOJIOHHaMWU, PacCTaBIeHHbIMM LArom
6 M no BHewHemy nepumetpy. Kapkac
3[aHUA COeAMHANCA MOACHbBIMU Mepu-
MeTpanbHbiMU depmamu, BblHECEHHBIMU
HapyXy ANnA NpuaaHna apxuTeKTypHOW
Bblpa3sutenbHocTu dacagy».

CTpyKTypHaa opraHuM3auua Kapkaca
cornacyetca C HeKOTOPbIMM KIOYeBbIMU

0CcOBEHHOCTAMN COBPEMEHHbIX CUCTEM:
MNCMOMIb30BaHNE MOLHbIX ABYX3Ta*KHbIX
ayTpurepHbix ¢epm, pacnonaraioowmxca
Ha TeXHMYEeCKMX 3TaxkaX W CBA3bIBAIOLNX
BHeLHMe NosACHble GepMbl C AAPOM, UTOObI
obecrneuntb paboTy BCeX KOMOHH npwu
CONPOTUBNIEHNN FOPU3OHTaNbHbIM 1 None-
peyHbIM Harpys3kam. [1poeKTUpoBLUKN
coobwmnu, yto obuan 6oKoBasA KeCcTKOCTb
yBenuumnacb Ha 30%, 6narogapa npume-
HEeHUWIO ayTpuUrepoB B YPOBHE MOACHbIX

depm.

He6ockpe6 New York Times Tower,
Hblo-Nopk, CLIA

52-3TaxkHoe 3fjaHune Hebockpeba New York
Times Tower BbigenseTca Ha obwem ¢poHe
MaHx3TTeHa. CTpouTenbCTBO 06bekTa
6b1710 3aKoHYeHo B 2007 roay (puc. 23).
Bonbwoe ycuneHHoe cTanbHoe AAPO
20 X 27 M 06bEANHEHO C BHELWHUMU CTe-

HamMn Npu NOMOLYM ayTpurepos Ha 28-m
n 51-m TexHuyeckmx sTaxax (puc. 24).
CraHpapTHble KOJNOHHbI warom 9,14 m
pacrnonaraloTca B LeHTpe M No nepume-
TPY, Ha HEKOTOopble M3 HUX OKa3blBaeTcA
TemnepaTypHoe BO3[eNCTBME, MOCKOMb-
KY OHM HaxofATCA 3a TenjblM KOHTYpPOM
3AaHnA. BaxXHON 0CO6EHHOCTbIO ayTpu-
repHoON cucTembl ABNAETCA ee Cnocob-
HOCTb nepepacnpefenATb BepTUKalbHble
ycnnua mexay AApOM N BHEWHUM KapkKa-
COM, UYTO AenaeT Ba)KHOW nocsiefoBaTenb-
HOCTb BbIMONTHEHNA CTPOUTENbHbIX Onepa-
LM ANA TOYHOrO pasfefieHusA Harpysku,
paccunTaHHOW npu Momolwu nocnefoBa-
TE/IbHOrO U MO3TaNHOro KOMMbIOTEPHOro
aHanu3a. YHMKanbHON 0CO6EHHOCTbIO fAaH-
HOTrO MpoOeKTa CTaso NPUMEHeHne «TepMmn-
YecKkux ayTpurepoB» C yuyeTom pacnpepe-
neHvsa Tennoson aedopmauuv, MUHUMU-
3aUMM pasHULbl B HanNpsaXeHMAX Mexpay
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|KoOHCTpyKLUYK

Puc. 24. New York Times Tower,
BepTMKanbHasa cxema © Thornton
Tomasetti

Gerometta/CTBUH

[laBneHwue Betpa
C HaBeTPEHHOI

MnaH 26-ro 3Taxa, pacnpeaeneHvie BETPOBOW
HarpysKu no Topuam nepekpbITMA

Puc. 25. Waterfront Place, BpncbeH. © Brett Taylol

Puc. 23. New York Times Tower, Hbto-Mlopk. © Marshall
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BenununHa perynnpoBKu CKONbXeHuA

KOJNIOHHaMy NyTeM mnepepacnpegeneHus
YacTn Harpy3KMU C BHEWHMWX NepumeTpanb-
HbIX KOJIOHH Ha MEHEE 3arpy>KeHHble.

3TN MeponpurATIA yBENMYKBAIOT pacyeT-
HOe ycune Ha ayTpurepbl, HO YMeHbLUAKOT
pasHuly aebopmanunin Mexay BHYTPEHHU-
MU 1 BHELWHUMW KOJIOHHaMM Ha 3Taxe o
npuemnemblx YPOBHEN MpU 3KCTpemasnb-
HbIX TemnepaTtypax (Scarangello n gp.,
2008; Callow un gp., 2009; SINY, 2006).

CUCTEMbI C BETOHHbIM AAIPOM U
AYTPUTEPAMU
Waterfront Place, Bpuc6eH, ABTpanua
Bbonee paHHWII npymep WHHOBAUWMOHHO-
ro peweHna WHXeHepoB-CcTpouTenen
Nno nepeHOCY BepTUKaNbHbIX YCUAWUA Ha
XKecTKne 3neMeHTbl ayTpurepos, MOXKHO
HalTu B NpoekTe 3aaHnA Waterfront Place
B bpucbeHe (puc. 25), nocTpoeHHOM B
1990 ropy.

40-3Ta)kHaA 6allHA MONMHOCTbIO BbIMNOS-
HeHa B »Kene3o6eTOHHOM KapKace, a CTeHbI
Anpa obbeAnHEHbl C BHEWHVMMW KOJIOH-
HaMM NpK NOMOLLM ABYX3TaXXHOro ayTpu-
repa, pacriosloXeHHOro mexay 26-m wu
28-m ypoBHAMU (puc. 26). Tak Kak NnHUA

Puc. 27. Waterfront Place, ayTpurepsi
[NA PETYANPOBKMN CKONbXEHUA
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Puc. 26. Waterfront Place, pacnonoxeHue aytpurepos. © Bornhorst & Ward
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BHELWHMX KOJIOHH He pacnofaraeTcsa Ha
OAHOWN OCK CO CTeHaMu Afpa, No nepume-
TPy ayTpurepbl COeAMHATCA C MOACHbBI-
Mn depmamu, KOTopble, B CBOIO ouepefb,
COeINHAIOTCA C BHELUHUMW KOJTOHHAMU.

[lBe oTnnunTenbHblE 0COBEHHOCTU NPO-
eKTa OTpakaloT HOBATOPCKUIN MOAXOA K
NPOEeKTUPOBaHNIO CUCTEMbI ayTPUrepos
[N XKene306eTOHHbIX BbICOTHbIX 3AaHWIA.

MepBoli cTano nepepacnpeneneHmne Bep-
TUKaNbHbIX YCUAUN MEXAY CTeHamu agpa u
nepumeTpanbHbIMU MOACHBIMU CTEHaMM,
KOTOpoe HeobxoAMMO 6bIN0 MUHMMU3NPO-
BaTb. [lonHoOCTbIO N36exaTb 3TOro 3dpdek-
Ta He yanocb 13-3a TPEHWA CKOMNbXeHUA B
coefiInHeHUN 3TUX cTeH. MprKumHoe ycu-
nne B COeAUHEHWW MpeAHa3HayeHo AnA
pPerynmpoBKMN CKONbXeHWA Npu nepeHoce
pacueTHON Harpysku (puc. 27).

MoTom coepnHeHMe 61I0KMPYETCA Ha OCTaB-
LWIMACA CPOK CNy»Obl 30aHMA, a KpaTKoBpe-
MEHHbIe YCUIA OT NPUNOXKEHNA BPEMEHHbIX
N ONUTENbHO [EeWCTBYIOWMX Harpysok (3a
WCKNIoYeHeM COOGCTBEHHOrO Beca) BOCMpU-
HMMAIOT ayTpUrepbl.

BTropon ocobeHHOCTblO ABAAOTCA 60Mb-
lMe OTBEpPCTUA B ayTPUrepHbIX CTeHax,
KoTopble TpeObyloT TwaTeNbHOro Mofe-
NIMPOBaAHUS 1 apMUpPOBaHUA MNOJOOHbIX
3/1eMeHTOB. Ha cerofHsWHWI [OeHb TaKoe
MOAeNnpoBaHne CTano NoBCEMECTHbIM MpuU
NPOeKTUPOBaHNM GONBLLUX, FYCTO U CJTIOXKHO
APMMPOBAHHbIX HECYLLMX SNIEMEHTOB, TaKNX
KaK, HanpumMep, onrcaHHbIe Bbllle CTEHbI.

Two Prudential Plaza, Ynkaro, CLLUA
AnbTepHaTUBHbBIA BapUaHT peLleHna xene-
300eTOHHOIM ayTPUrepPHON KOHCTPYKLUN
6b1 paspabotaH anAa Hebockpeba Two
Prudential Plaza, Take BO3BegeHHOro B
1990 roay (puc. 28). 303-meTpoBas 6GallHs
MMeeT [1Ba YPOBHA Kene306eTOHHbIX ayTpu-
repHbIX CTeH, PacnosiokeHHblX Ha 40-m un
59-m sTaxax (puc. 29). TN CTeHbl MMeIT
BbICOTY 5 M Ha 40-M 1 1,7 M Ha 59-M 3Taxe.

[na >Toro npoeKkTa uWCMNoNb30Banca
6eTOH, BblAep)KMBaLWNA [aBneHne B
85 MMa.

[na ymeHblueHnA nepepacnpepeneHns
BepPTUKANbHbIX YCUNIUA MeXAy SAPOM W
BHELWHNM MEPUMETPOM M3-3a >KECTKUX
ayTpUrepHbIX CTeH KOPOTKYI0 CeKuuio,
pacnonoXeHHy B MecTe NprcoeanHeHns
K NepumeTpasnbHbiM KOJIOHHaM, BPEMEHHO
He 6eToHMpoOBanu B nepuof BO3BedeHUA
OCHOBHOW KOHCTPYKLMN.

CnyctA 3HaunTeNbHbIA MPOMEXYTOK
BPeMeHU, HO O MOMeHTa yxofda noapsg-
yMKa C 06BbeKTa, M30SIMPOBAHHDBIN YYacTOK
ayTpUrepHon cTeHbl B MecCTe pa3pbiBa
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Puc. 29. Two Prudential Plaza, cxembl pacnono-
KeHuWA ayTpurepHbIx cTeH (uctouHuk: Kowalczyk,
1995)

KOHCTPYyKUumMn 6bin 3abeTtoHmpoBaH. Ha
MOMEHT 3aBeplUeHnA CTponuTenbCcTBa Two
Prudential Plaza 6bino0 ofgHMM K3 cambIX
BbICOKUX 3[4aHUA W OonpefeneHHO OfHUM
M3 CaMblX BbICOTHbIX MPOEKTOB C AJpPO-
ayTpUrepHoOmn cuctTemon B mumpe.

Millennium Tower, CaH-®paHumcko,
CLIA

Ocoboe peuweHne pansa obecneyeHun
[OCTAaTOYHON TMPOYHOCTU, XKECTKOCTU W
NNacTUYHOCTM B MpPOEKTe ANA cencmuye-
CKM aKTUBHOW 30Hbl 6blNO pa3paboTaHo
npu cospaHuyn Hebockpeba Millennium
Tower B CaH-OpaHLMCKO, MOCTPOEHHOTO B
2008 rogy (pwuc. 30).

B nepuiop cTtpouTenbcTtBa 370 58-3Tax-
HOe »Kunoe 3aHne 6bi0 CamMbiM BbICOKNM
U3 BCEX XKeNle306eTOHHbIX KOHCTPYKLMI Ha
3anage CUWA. B KOpOTKOM HamnpaBfieHuu
3[aH1A CTeHbl LEHTPANbHOrO AApa coeau-
HeHbl C BHELWHVM NeprMeTPOM B TPEeX ToU-
Kax Mo BbICOTe.

[lBa pAfa ayTpurepoB COeAUHSAIOT AAPO
N YeTbipe MErakoJIOHHbI, PacnoJioXKeHHble
Ha OQHOW OCK co cTeHamu Agpa (puc. 31).

KaxJoe coegmHeHne sgpa C MErakooH-
HaMuK npeAanosiaraeT Hanuyme CTEeHOBOrO

Puc. 28. Two Prudential Plaza, Ynkaro. © Marshall
Gerometta/CTBUH

Puc. 30. Millennium Tower, CaH-OpaHymncKo.
© Hydrogen lodide
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Puc. 31. Millennium Tower, agpo-ayTpurepHas
cuctema. © DeSimone Consulting Engineers

6110Ka BbICOTOW 5 3Ta)KeW C NHXKEHEPHbIMU
1 ABEPHBIMM NPOEMamMM.

AyTpurepbl npeactaBnAT cobol cove-
TaHWe CUJIbHO apMMPOBAHHBIX CTEHOBBIX
6510KOB U BHYTPEHHMX AMaroHasbHO apmu-
|POBaHHbIX COEAUHNUTENBHBIX 6anok (puc. 32).
Mopxon, ocHOBaHHbBIN Ha Hecylelh cnocob-
HOCTU KOHCTPYKLMU, NPUBEeAEHHbIN B pas-
Aene 21 pokymeHTa ACl 318 AMepukaHckoro
MHCTUTYTa 6eToHa, Obin nNpumeHeH npwu
NPOeKTUPOBaHNW ayTPUrepoB, BHYTPEHHUX
OMaroHanbHbIX COefUHUTENbHbIX 6anok,
COoeAMHEHVIN ayTpUrepos co CTeHamu AApa,
a TaKXe JnA coefWHEHWA MerakoJIoOHH B
aytpurepax (Derrick n Rodrigues, 2008).

Puc. 33. Trump International Hotel and Tower,
Yukaro. © Marshall Gerometta/CTBUH
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Puc. 32. MoHTax ayTpurepHoi cteHbl. © DeSimone Consulting Engineers

Trump International Hotel and Tower,
Yukaro, CIWLA

Hebockpe6 Trump International Hotel
and Tower 6bin noctpoeH B 2009 roay, u
Ha CerofHAWHWUA AeHb ABNAETCA CaMbiM
BbICOKUM Kene306eTOHHbIM  3JaHueM
CeBepHoll AMepuKW, BO3BEAEHHbIM CO
BpemeH Willis Tower (paHee Sears Tower,
cepepuHa 70-x rr. XX B.). 92-3TaxHoe 34a-

Puc. 34. Trump
International Hotel and
Tower, appo-ayTpurep-
Has cuctema (MICTOUYHUK:
Baker et al., 2006)

Hue ouyeHb y3Koe. Ecnu cmoTpeTb No Hau-
MeHblLUEeh CTOPOHe, TO OTHOLWeHKe obLen
BbICOTbI 6aLIHN K ee HauMeHbLleMy pa3me-
py B nnaHe cocTaBnAeT NpubAN3NTENbHO
8 : 1 (puc. 33). MaccuBHble ayTpurepHbie
6anku wupuHom 1,7 M 1 BbICOTON 5,3 M
CNy’>KaT OCHOBaHMeM ANA AOMNOAHUTENb-
HbIX 3/IEMEHTOB, BbIMOMHAWOWNX apXUTeK-
TYPHble 3aaun MO BbICOTE 3A4aHMUA.

T

.1

Puc. 35. Trump International Hotel and Tower, cxembl coeguHeHns ayTpurepos

(nctounHuk: Baker et al., 2006)

Puc. 36. Plaza 66,
LLaHxan

MaccuBHble ayTpurepHble 6anku apmu-
pOoBannCb C UCMOJIb30BaHNEM BbICOKOMPOY-
How apmaTypbl (520 MMa), npeaHanpsa»eH-
HbIX KaHaToB, My}TOBbIX COEUHEHNI BMe-
CTO COeAAVHEHUI apMaTypbl BHaXNecTKy, a
TakXe C MPUMEHEHNEM CaMOYM/IOTHALLE-
roca 6eToHa BbICOKOro KayecTBa C MOBbI-
LWeHHON yaoboyKNaablBaeMOCTbIO, Bblep-
»KuBatoluero aasnenme 110 MlMa.

MopenupoBaHue fraroHasnbHbIX COeau-
HUTENbHbIX 6aNoK BHYTpW ayTpurepa 6bi1o
BbINOJIHEHO ANA Hambosiee HarpyXeHHbIX
3nemMeHTOB. HeKkoTopble getanu, nogeep-
eHHble 0CO060 BbICOKMM HanpsiKeHusM,
noTpeboBany apMUpPOBaAHUA CTaNbHbIMU
nnacTUHaMu, BblAepPKMBaKLWMMK [aBre-
Hue B 520 Mla (Baker un gp., 2009; Baker n
ap., 2006).

On3ainH Hebockpeba Trump He npepg-
nonaran Kakmx-nnbo crneumanbHbiX Mepo-
NpuATUIA ANs NnepepacnpegeneHns BepTu-
KanbHbIX YCUNNIA UNK CielnanbHbIX Coeau-
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HEeHWI ANA CHUXKEHUA YCUNNA B NIeMeHTax
ayTpurepos.

M3 aHann3a npoTAXKEHHbIX BO BPeMeHU
YyCaf0UYHbIX ABNIEHNI B XOLE KOMMNEKCHOTO
NPOCTPaHCTBEHHOrO pacyeTa 6Gbinu nony-
YeHbl OMONIHUTENbHbIE YCUNNA, Ha KOTO-
pble 6b11M 3aNPOEKTUPOBaHbI 3TU CTEHDI.

AyTpurep v NoACHbIe CTEHbI PacCYMTaHbl
Takum 06pa3om, 4Tobbl KOMMEeHCMpPoBaThb
pasHuuy gedopmauunii MeXAy UEeHTPOM
6alHM n ee nepumeTpom (puc. 34, 35).
Bonbwoi Bec KOHCTPYKLUUMU U raweHue
KonebaHun xene3obeTOHHbIM KapKacom
obecneynBaloT BbICOKME 3JKCyaTaLMoH-
Hble XapaKTepPUCTVKN 3AaHUA, CHMXKaA BOC-
npuatre konebaHwuii obuTatensamn Bepx-
HMX 3Ta)kel 6e3 NCNoNb30BaHNA JOMONHU-
TeNbHbIX AeMNOUPYIOLMX YCTPONCTB.

Plaza 66, WaHxaii, Kutan
66-3TaxkHanA 288-meTpoBan b6alHA Plaza 66
B LLlaHxae 6bina cambiM BbICOKUM 34aHUEM

Puc. 37. Plaza 66, peTtanbHas cxema ayTpurepos
(Tomasetti et al., 2001). © Thornton Tomasetti

B ropofe Ha MOMEHT 3aBepLleHuNa CTpo-
ntenbctea B 2001 rogy. MNpu peanusayum
3TOro npoekTa 6bina JoKa3aHa 3Kcnnyara-
LMOHHAA afanTupyemocTb CUCTeMbl AAPO-
ayTpurepbl Aaxe Ha yyacTKax C LUMPOKUM
AVana3oHoOM CelCMUYHOCTU (0T ymepeH-
HOI [0 BbICOKOW). AHAaNOTrMYHO NpoeKTam B
BpucbeHe n CaH-OpaHUMCKO, ONUCAHHbBIM
paHee, }kene3o6eToHHbIe 3eMeHTbl ayTpu-
repoB C OTBEPCTUAMM BbIN NCNONb30BaHbI
B TPEX TEXHNUYECKUX 30HaxX (puc. 36).

BepxHue M HWXHWE YPOBHU [BYX3Ta)-
HOro Kapkaca ayTpurepa BOCNpPUHMMAOT
pacTaxXeHWe W cCXKaTue, BO3HUKawWMe
n3-3a MOMeHTHbIX 3 deKToB B ayTpurepe,
B TO BpeMA Kak CpefHUI ypOBeHb NMoO3BO-
NAn nepeHocuTb Gonblylo YacTb BepTU-
KanbHoro casura (puc. 37, 38).

Ona 3To cucTembl WCNONb30BaNoOChb
WwecTb pAJOB »Kene3ob6eTOHHbIX ayTpure-
pos (Tomasetti n gp., 2001).
MpoponxeHune cnepayer. N
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OBPYLLEHNA BONBILENPONETHLIX S[AAHUA

Yucnennoe mMojienvpoBaHune
B CTPOMTEJIbHO-TEXHUYECKUX IKCNEPTH3aX

B pamkax CTponTeNbHO-TEXHMYECKMX 3KCNepTn3 nocneaHero gecatunetns 8 3A0 HUL Cra[lnO BbinonHeH aHanu3
BO3MOXHbIX MPUYMH NTOKaTbHBIX Pa3pyLIEHII 1 «POrPeCcCUPYIOLIEro» 0OPYLIEHNA KOHCTPYKLMI MOKPBITYA PAAA

6OJ'|bLL|eI'IpOJ'IeTHbIX 3AaHNNA.

TekcT: AIEKCAHAP BEJIOCTOLKUI, reHepantHbiin aupektop 3A0 HUL| CralluO, pykosoguTens HOL|L KM MICY, uner-kopp. PAACH,

JOKTOP TEXHUYECKMX HayK, Tpodeccop

ELEMENTS
BAT MU

Puc. 1. COK «TpaHcBaanb-napk». «JKcnepTHble» K3-moaenu cnctembl «0CHOBaHMe — Kapkac —
nokpbitner, HAC kputnyeckux yanos/dparmertos (MK CTAANO, Robot, ANSYS, ABAQUS)
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pean Hux - CrnopTUBHO-
03[10pPOBUTENbHbIA  KOM-
nnekc «TpaHcBaasb-Mapk»
(2004; puc. 1), bacmaHHbIN
pbiHOK (2006; punc. 2), Kpbl-
TbIl KOHbKOGEXHbIN LeHTp «KpbinaTckoe»
(2008; puc. 3) U NPOU3BOACTBEHHbBIN LiEX
(2006; puc. 4).

1. PaccmaTpuBanncb BaKHble acCneKThl
UMCNEHHOTO MOAENUPOBAHWA NOBefeHUs
CUCTEM «FPYHTOBOE OCHOBaHWe — Kapkac —
KOHCTPYKUMM MOKPBbITUA» U UX KpUTUue-
CKMX Y3/10B B Pa3fINYHbIX MOCTAaHOBKax W
C UCMONb30BaHMEM Pa3HbIX MPOrpaMMHbIX
cpeacts (MNC):

- BbIpaboTKa runoTes u cueHapues (Mexa-
HM3MOB) pa3pyLUeHNs;

— MOCTaHOBKa 3ajay YMCIIEHHOro Mope-
JINPOBAHUA MOBEeAEeHNs KOHCTPYKUMIA Mpur
NPOEKTHbIX, GaKTNUYECKUX W «CLEeHapHbIX»
HarpysKkax 1 BO3f1efiCTBUAX;

- Bbl6op MNC, B Hanbonbluell CTeneHy OTBe-
YalLWMX MOCTaBNEHHbIM 3aflayaM UWCHEH-
Horo mogenupoaHua (ANSYS Mechanical,
ANSYS/CFX, ANSYS/CivilFEM, MSC NASTRAN,
ABAQUS, LS-DYNA, CTAOMO, NNPA, SCAD,
MicroFE, Robot Millennium v gp.);

- 3ajlaHvie U/vnn MoLenupoBaHMe Harpy-
30K 1 BO3JencTBuMi, opMmpoBaHue peanu-
CTUYHON «UCTOPUW HarpyKeHUsA»;

- nocTpoeHve, BepudurKauma n uncce-
[JOBaHMe afeKBaTHbIX MaTeMaThyecKux
mMopeniell MnoBefeHuAa MPOCTPAHCTBEHHbIX
KOHCTPYKUWIA MOKPbLITUA NPU MPOEKTHbIX,
baKTUYeCcKnx M «CLUeHapHbIX» Harpyskax u
BO3JeNCTBUAX, OTBEYAOLMX 3HAYNMBIM CTa-
AVAM CTPOUTENbCTBA, SKCNyaTaumm u pas-
pyweHus;

— YnC/IeHHoe uccnefoBaHe TpexmepHoi
CUCTEMbI «HENUHeNHoe rPYHTOBOe OCHOBa-
HMe — KapKac — KOHCTPYKLUMU MOKPbITUA»
npy NPOEKTHbIX, GaKTUYECKNX U «CUeHap-
HbIX» Harpy3Kax 1 BO3aencTBuaAXx;

- mopgenupoBaHue HAC »n npoyHOCTM
mMopenel Havbonee HanpsXeHHbIX U/unn

«HETPAAMLMOHHO» KOHCTPYKTVMBHO peLLeH-
HbIX Y3JIOB B TPEeXMepHbIX GU3NYECKN 1
reoMeTpUYECKN HEIMHENHbIX NOCTaHOBKaX,
aHanM3 Nx BO3MOXKHOTO paspyLUeHna 1 BAU-
AHVA Ha PaboTbl COOPY>KEHUSA B LiEJIOM;

— KOPPEKTUPOBKa-KanmbpoBKa MaTemaTtu-
YeckMx Mogenen no AaHHbIM «MPULEeNIbHO»
VHMLMUPOBaHHBIX HaTypHbIX U nabopaTtop-
HbIX UCCNIe1OBaHNI;

— COCTaB/IEHME SKCNEPTHOrO 3aKYeHUs,
AKKYMYNUpYtoLero pesynbTratbhl UccnefoBa-
HUA 1 Jaowero o60CHOBaHHbIE OTBETbI Ha
NnocTaBJ/IEHHblE BONPOChI.

2. OTBeTbl Ha MOCTaBNEHHbIe BOMPOCHI ANA
KaXXoro o6beKTa 3KCMepTusbl CogepaT B
YacTHOCTU:

- Hambonee BepoATHbIE NMPUYUHBI U MeXa-
HM3MbI pa3pyLleHna/obpylueHms;

- Ha Kakomn ctagum unu ctaguax (npeg-
NPOeKTHble K3blCKaHWA, MPOEKTUPOBaHNue,
M3roTOBJIEHME KOHCTPYKUWIA, CTPOUTENb-
CTBO-MOHTaX, SKCIUlyaTauus, PeKOHCTPYK-
uuA) AonyLleHbl HapyLIEHWA-OTCTYIeHNs
OT [OelCTBYIOLWMNX HOPMaTMBHbIX TpeboBa-
HWIA, NOBNEKLME pa3pyLieHne-06pYLLIEHME;

— «KTO BUHOBAT?» 1 «4TO AenaTb?».

B kauecTBe npumepa npueegem 0606-
watwowme BbIBOAbI No 3Kcneptmse COK
«TpaHcBaanb-napK»:

«...Pe3ynbtaTom npoBefeHHbIX 3KCnepT-
HbIX UCCefoBaHMi, 6Ga3sumpylowemca Ha
MONyYEHHbIX PacyeTHO-IKCNeprMeHTanb-
HbIX [aHHbIX, SIBNAETCA KOHCTaTauusa BO3-
MOXHOCTW OCYLLeCTBAIEHMSA ABYX Ipynn cle-
HapueB YacTUYHOro obpylieHus... (U3 MHO-
XKecTBa PaCCMOTPEHHbIX), 06yCcnoBReHHbIX
OLIMOKaMM NPOEKTUPOBAHNS:

1) B COOTBETCTBUN C NEPBbIM BapPUAHTOM
«CMYCKOBbIM KPOYKOM» ABUIOCH NOAFOTOB-
JIeHHOe BCel CTaTUYeCKON N LNKINYEeCKon
NCTOpKVE HarpyXeHnsa paspyLieHne ogHo-
ro M3 TAXeNI0 Harpy»eHHbIX Y3108 onop-
HOWM cucTembl (BEPXHUI y3en KOJIOHH — Mo
«Teny» 6noMca, HUXHWUIA y3en — Co Cpe3om
YNOPHOW NNaHKM, Pacnopok — C pa3pbiBOM
CBapHOro coefjMHeHWA) UM noTepsa ycToin-
UMBOCTU OAHON W3 KONOHH (BCneacTBue
6onbwnx nnactuyecknx pedpopmauunii B
30He COoeAMHEHMA C pacnopKamu), conpo-
BOXAaemMoe MMMYNbCHO-ANHAaMNYECKUM
BO3AeNCTBMEM, NoCnefyloWwmnM MNOfHbIM
WAN YacTUYHBIM «BbIXOLOM» U3 OMOPHO-
ro KoHTypa (6opToBOro snemeHTa) paga
KOJIOHH, Ype3MepHbIM BEPTUKAJIbHBIM MPO-
rMboM M MNNacTUYECKUM TEeYeHUEM apma-
TYpbl OMOPHOrO KOHTYypa Mo paauycy w,
Kak cnepcteme, obpasoBaHueM, pacnpo-
CTPaHEHWEM W PACKPbITUEM MarmcTpanb-
HoW cybpaamnanbHol TpewmHbl B o6onouke.
B 3aBepuwatowen ctagum nagawowana o06o-

)
- -

i i r
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Puc. 2. 3paHne bacmaHHoro pbiHKa. K3-mogenu ana ctaguii Bo3segerua (MK CTAONO) n
TpexXmMepHbI HenvHelHbIn aHann3 HAC B Kputnyecknx ¢pparmentax (MK ANSYS)

NoyYKa «mnoTAHyna» 3a cobol 1 BCO OnNop-
HYI0 CCTEMY, He paCcCUUTaHHYI0 Ha BOCNpu-
ATNE TaKUX Harpys3ok;

2) Nno BTOPOMY BO3MOXXHOMY CLieHapuio
BHauaJie Mpoun3oLwia notTepsa yCTONUMBOCTH
rmbkon x/6 pebpncroint obonoukn (scnep-
CcTBMe 6OoNblIMX NepemMelyeHUil, Bbi3BaH-
HbIX, B TOM Ynciie, npoasieHnem apdexkTos
nonsyyectn 6eToHa Npu AeNCcTBUN BECOBOW
M CHEroBOW Harpysok), conpoBo)Kaaemas
o6pa3oBaHMEM JIOKalbHbIX U MarncTpasnb-
HOM (OpMEeHTMPOBOYHO, MO pajnanbHON
ocu 8r-9r) TpewmH, a nocne packpbiTUA
yKa3aHHOW 1, BO3MOXHO, KOJIbLIeBOW Maru-
CTPaNbHOWN TpewWwmHbl nagatowas obonou-
Ka «MnoTAHyna» 3a coboil 1 BCIO OMOPHYIO
cncTemy...»

3. 06061wan pe3ynbTaThl NPOBELEHHbIX
3KCNEepTU3 NPUYMH OBpYLEeHNUA, MOXHO
OTMEeTUTb CYLEeCTBEHHOE U HeoueBUgHoOe
BAUAHWE Ha MoBeAeHWe Gofbluenponet-
HbIX 3[aHWUI HETPaAULMOHHO peLIeHHbIX
KOHCTPYKTUBHbBIX CXEM, Y3/10B U 3NEMeH-
TOB, KOTOpoe He 6blI0 060CHOBAHO C
JOJIKHOM MONHOTON pacyeTHO/3KCnepu-
MEHTaNIbHO Ha 3Tane NPoeKTUPOBaHUA, U
nposABMBLIEeCA Ha NocsiedyoLmnx sTanax
©KW3HEHHOTO UMKna». 3ToT dakTop ycy-
rybnaeTca npu YCTaHOBNEHHbIX OTCTY-
NAeHNAX OT MPOeKTa Npu M3roTOBEHUN,
CTpOUTENbCTBE U SKCMIyaTaLuu.

HanpoTuB, pacuyeTHO-3KCNepuUMeHTanb-
HbI/i aHanM3 MPUYMH JIOKaNbHOTO paspy-
WeHNA, He NpUBeALWEro K nporpeccupy-
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Puc. 3. KKL «Kpbinatckoe». ObLyan
K3-mopenb 3aaHMA 1 TpexMepHbIii
aHanm3 HanpsXXeHW B «nanbLe»
otTaxku (MK ANSYS)

towemy obpyweHuio (KKL, «Kpbinatckoe»),
ABHO YKa3blBaeT Ha 3aBopackue fedekTbl
pa3pyLleHHON aeTanu.

MaTepuanbl ynomMAHYTbIX 3KcCnepTus,
npu OYEeBUAHON MNPaKTUYECKON 3Hauu-
MOCTW, HW B KOeM Cny4yae He ABNAOTCA
(1, cornacHo TeopuWM MO3HaHWA, HUKOT-
fa He OyayT) MOSHOCTbIO 3aBepLUEHHbI-
MM B HayyHOM nnaHe. Tak, B mocnegHunx
ANCCePTaLMOHHbIX MCCNefoBaTeNbCKUX
paboTax paccmaTpuBaeTCca CyLeCTBEeH-
Hoe dU3MYeCKN N reomMeTpuYeckn Henu-

108 BblchM MIOHb/MNIONb

HelHoe OMHaMMyeckoe MoBefeHue KOH-
CTPYKLMIA yXKe Ha CTagum Nporpeccmpyio-
wero o6pyweHun (MK LS-DYNA, ABAQUS/
Explicit). B uacTHOCTM, NOATBEpPXAEH
3adpuKcmpoBaHHbIil B 2004 rofy CNOXHbIiA
HeNNHEeNHbIN XxapaKTep aepopmMmpoBaHns
1 TIOKaNbHOTO UHMLMKPYOLWEro paspyLie-
HUA KOHCTPYKTMBHbIX Y3/1I0B U nporpec-
cMpyoLlWKiAn xapaKkTep obpyleHua Bcen
cunctembl nokpbltna COK «TpaHcBaanb-
napk» [7]. Hag rpynno OCHOBHbIX Kpwu-
TepuranbHbIX MapameTpoB, onpegensio-

WMX [OCTOBEPHOCTb paccMaTpuBaembix
runotes (61M30CTb UTOrOBOIN pacyeTHOM
KapTuHbl OOpyleHna K HaTypHoWn), ele
npepctout 6onblan pabora.

4. BbINnofHeHHble 3KCMepTu3bl MOATBEPX-
JAloT 1 «<HeXuTpbie» peulenTbl obecrneveHus
KOMIJIEKCHOM TeXHOreHHol 6e3onacHocTn
YHVIKanbHbIX 30aHUA 1 KOMIJIEKCOB, cpeamn
KOTOpbIX:

- pa3paboTKa 1 COBepLIEHCTBOBAHME HOP-
MaTVBHO-METOANYECKON 6a3bl, YNCIEHHbIX
MEeTOOB pacyeTa, MPOrpaMMHO-aNIropPuT-
MUYeckoro obecrneyeHus M CUCTEM MOHU-
TOPWHra;

— MOAroToBKa KBanndUUMPOBaHHbLIX Cre-
LManmnCToB-pacyeTUMKoB, 3aTpyfHEHHas
ceryac obWUM CHUKeHEM obpasoBaTesib-
HOrO YPOBHA, MPECTVXHOCTU W CTeneHu
MOTMBALMN HAayYHO-TEXHUYECKON pAesTesb-
HOCTW;

- pernameHTauua [eATEeNbHOCTW Hag-
30PHbIX OPraHOB, Pa3yMHO MWHUMU3UPY-
owas ux afMUHUCTPaTMBHOE BMeLlaTeslb-
CTBO.

APXUTEKTYPHOE,  UHXEeHepHO-TeXHU-
yeckoe 1 aAMUHUCTPATUBHO-6IOPOKpa-
TMyeckne coobuiecTBa AOSIXKHbI U3BMeYb
YpOKM ©3 nopobHbIXx aBapuii-obpyle-
HUA W NOKanbHbIX paspyweHun. OauH
n3 Hux - 3bdeKTUBHOe pelleHWe 3agay
obecneuyeHna HafexHocTn n 6esonacHo-
CTU YHUWKaNbHbIX COOPYXEHWUA BO3MOXKHO
cunamun KBanuouUMpoBaHHbIX cneunanu-
CTOB-pacyeTUMKOB Ha OCHOBe MaTemaTtu-
Yeckoro MoJenMpoBaHWA C NpPUBIEYEHU-
€M COBPEMEHHbIX UYMCNEHHbIX METOAO0B U
NPorpaMMHbIX KOMMEKCOB, NX peanunsyto-
WKUx. ITM MaTeMaTuyecknue MOAenn AOonX-
Hbl CONPOBOXAaTb O0ObEKTbl Ha BCex 3Ta-
nax WX 3apoXKAaeHuaA (MpoeKTMpOBaHWe U
CTPOUTENbCTBO) U XM3HU (3KChnyaTaums,
PEMOHT M PEKOHCTPYyKUMsA), obecneynBas
afleKBaTHbIN aHanM3 v NPOrHO3 COCTOAHUA
B COCTaBe MHPOPMaLMOHHO-ANArHOCTMYe-
CKMX CUCTEM MOHUTOPWUHra.

5. ABTOp BblpakaeT CAepKaHHbI NCTopK-
YecKn NOATBEPXKAEHHbIA ONTUMK3M: B TOM
yncne, 6narogapA TOMy, YTO NO BbIBOAAM
npefAcTaBfeHHbIX 3KCnepTu3 6biiv npea-
NOKEHbI, peanu3oBaHbl U/MAN HOPMaTUBHO
3aKpenneHbl ANA YHUKaNbHbIX 34aHUN-COO-
pYyXeHnin:

— pa3paboTka cneumanbHbIX TEXHUYECKUX
ycnosuin (CTY) ana NpoeKTUPOBaHWA YHU-
KaJibHbIX OOBEKTOB CTpOUTENbCTBa (Cerop-
HA nopABepraeTcA CNpaBeasvBON KpUTKKe
«HarnonHeHve» n npopaboTtaHHocTb CTY, a
He cama X HEO6XOAMMOCTb);

- «He3aBMCUMble» pacuyeTbl Mo ABYM (a
ecnn Heobxoanmo, To 1 bonee) anbTepHa-

et
-

=

Puc. 4. MpombiwneHHoe 3aaHue. NpoctpaHcTBeHHas K3-mopens (MK Robot) n HAC
depmbl B HenvHeliHow noctaHoske (MK ANSYS)

TUBHbBIM pacyeTHbIM MoZensM 1 BepuduLn-
POBaHHbIM NMPOrpaMMHbIM KOMMJIeKcam ¢
copepaTenbHbIM CONOCTaBNeHMEM pe3yIib-
TaToB MO OCHOBHbIM KpUTEPUANbHbIM Napa-
meTpam;

- pa3spaboTka 1 peanusauus obssaTenb-
HOW CUCTEMbI MOHUTOPUHra KOHCTPYKLUN
OnA CcTagvi BO3BeAeHUA M 3KCnyaTaumm
(0 coBpemeHHbIX Npobnemax u pelueHusx —
B OJHOW U3 CriegyiloWwmx TemaTnyeckumx cra-
Ten);

- BepuduKauus NporpammHbIX CpeacTs
no npaswunam, yTBepxpaeHHbim PAACH
(K HacToALEeMY BPEMEHU YCMeLHO NPOLLAN
3Ty Haykoemkyio npouegypy MK ANSYS,
ABAQUS, MIDAS n MicroFE);

— opraHusauua B 2006 rogy n nnopo-
TBOpHaA paboTta HayuyHoro coseta PAACH
«[lporpammHble cpeAcTBa B CTPOUTENb-
CTBE N apXUTEKType», MeXAYHapOoLHOro
cuMmnosuyma «AKTyasibHble npobnembl
KOMMNbIOTEPHOTO MOAENNPOBAHUA KOH-
CTPYKUUI 1 coopyxeHui» (c 2008 roga; B
nione 2014 ropa Ha bankane, B VipKyTcke,
nponaeT yxe MNATbIA) U MNOCTOAHHO fei-
cTBytowero cemmHapa MIrcy - HAU CrafinO
«AKTyanbHble nNpobnembl KOMMbIOTEPHO-
ro MOAeNMPOBaHUA YHUKaNbHbIX 3[aHUN,
COOPYXEHNN N KOMNNEKCOBY;

— NOAroToBKa KBanndrLMpoBaHHbIX pac-
YeTYMKOB B PaMKax BHOBb OpraHM30BaH-
Horo obpa3oBaTenbHOro cneuynanuTeTa
«CTpPONTENbCTBO YHUKaNbHbIX 34aHUNA U
COOpYXeHUn» B page Befywmnx cTponTesb-
HbiX By30B Poccun;

— TMNOAroTOBKa pacyeT4yNKOB-UCCNeno-
BaTenen Bbicwen KBanudoukaumm (KaH-
OMJAToOB M AOKTOPOB Hayk) B HayuHo-
obpa3oBaTeibHOM LEHTPe KOMMbIOTEPHO-
ro MOAENMpPOBaHNA YHUKAbHbIX 3JaHUN,
coopy»KeHuin n komnnekcos (HOLL KM) MICY,
opraHusosaHHoM B 2008 rogy. M
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HenuHenHocTen // International Journal for Computational Civil and Structural Engineering. - 2010. - C. 80-86.
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YCTOMYMBOCThL COOPY)KEHMM
NIPU ABAPUMHLIX HATPY3KAX

Hajie)XHocTb 1 6e30NmacHoCTb 3[aHUH II!IBbIlIIBHHIlﬁ JTANKHOCTH
NPy TEXHOreHHbIX, AMHAMU4ECKHX H CENCMUYECKUX BO3IEUCTBUSX

TekcT: OJIET MTOHOMAPEB, KaHz. TexH. Hayk, coBeTHUK PAACH, 3am. AnpekTopa no Hayke, APMAH MUHACSAH, mn. Hayy. COTp. CEKTOpa ene300eTOHHbIX
KOHCTPYKLMI J1abopatopmnu KUPMMUHbIX 65104HbIX 1 NaHenbHbix 3gaHni (LIHUCK nm. B. A. Kyueperko OAO «HUL «CrponTenbcTso»)

B naHHOM CTaTbe PacCMaTPUBAIOTCA BOMPOCH IOKasbHOW (MECTHOM) M OOLLEN YCTONUMBOCTA MHOMO3TaXHbIX 3aHMIA

V1 BbICOTHBIX COOPYXEHUI NPU aBAPUIHBIX (B3PbIBbI, TOPHAAO, LiyHaMK, 3eMNETPACEHNA) Harpy3kax. [prisegeHbl
nddepeHLManbHble ypaBHEHIS, ONMCbIBAOLLME TPEXMEPHbIE MOCTYNaTeNbHbIe 1 BpallaTesbHble KonebaHua. [onyyeHsi
33aBVICUMOCTI OLIEHKV TOKANIbHOM 1 0BLieN YCTONUMBOCTW. [priBEiEH UACNEHHBIN NPUMEP, YUMTBIBAIOLLMIA TOKa/bHYHO
YCTOMYMBOCTb MO BbICLIMM pOpMam konebaHus. [py 3TOM aHanM3npyeTca NoBeaeHne PeanbHoro 16-3TakHoro
KapKaCcHOro 3aaHwA B I. JleHnHakaHe npu 3emnetpsacernn B Cnivtake 7 aekabps 1988 r. MNpuseaeHsl OCHOBHbIE MPNYMHDI

noTepw YCTOMUMBOCTY U pa3pyLLeHNs.

Puc. 1. MoTepAa ycTONUMBOCTA 3[4aHUIN NPU 3eMNETPACEHUN

MHOIFOMACCOBbIE AMUHAMUYECKUE
CUCTEMbDI

B ctaTbe paHbl pe3ynbTaThl MCCNefoOBaHUA
YCTONYMBOCTM 34aHUN MOBbLILLEHHON STaX-
HOCTW, MOZeNnupyemMbiXx MHOroMaccoBOM
ONHAMMYECKON CUCTeMON. TpexmepHble
noctynatenbHble W BpalaTenbHble Kone-
6aHMA MHOromMaccoBoOW CUCTeMbl MpY aBa-
PUMHBIX Harpyskax onvcaHbl guodepeHun-
anbHbIMK ypaBHeHUAMU. Mpu nposegeHUN
AVHaMMYeCKOro aHanmsa yumTbiBainCh BbiC-
wne dopmbl KonebaHNn KOHCTPYKLUI C yye-
TOM 3aTyxaHuA.

AHanu3 nocneAcTBUI paspyLIMTENbHbIX
3emneTpAceHnin B ropogax Cnutak (ApmeHus,
1988); Kobe (AnoHua, 1995); KoHcencboH
(Yvnn, 2010); MopT-o-MpeHc (fanTtn, 2010);
Kpanctuep (Hosaa 3enaHaus, 2011); B wraTe
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KanndopHua (CLUA, 1992) n ap. nokasbiBaer,
YTO BO MHOTMX Clyyasax MPUYNHON paspylue-
HWA ABNAETCA MOTepA yCTONYMBOCTU (MecT-
HOW 1 obLien) 3aaHNA, KapKaca unm oTaenb-
HbIX APYCOB.

Ha pucyHke 1 npuepeHa ¢oTomnnioctpa-
LUMA NoTepu YCTONYMBOCTM CTPOEHMIA Mpu
3emsieTpACeHMM B pe3ynibTaTe KpeHa (Hakno-
Ha) 1 NOBOPOTa CO CABUIOM 3[aHWUIA.

CueHapum notepu yCTONYMBOCTM B CTPO-
NTeNIbHOWM MeXaHuKe AenATCA Ha fiBa OCHOB-
HbIX TWMa: MecTHas U obulas. HekoTopble
aBTOpbl 3TWU TUMNbI NOTEPU YCTOMYMBOCTHU
XapaKTepu3yloT Kak B «Masiom» U B «60nb-
LLIOM»; JIOKa/IbHOM U rNo6anbHOM U T. 1.

B cTpouTenbHOM MexaHuKe © Teopuwu
6udypKauMm NPUHATO, YTO MOTepsa YCTON-
UMBOCTN B «JIOKaSIbHOM» UMEET MECTO TOJIb-

KO MpUW HeKpaTHOWM KPUTUYECKOWN Harpyske.
Takum obpa3om, noteps YCTONYMBOCTM B
3TOM CJlyyae MPOUCXOAUT MPU MUHUMAIb-
HOW KpUTMUeckomn Harpyske P_. . B nokputu-
YyecKoe COCTOAHME CMCTEMA MOXET BEPHYTb-
CA MpW BHYTPEHHEWN HaKOMJIeHHOW 3Hep-
Ty, BO3MOXHO 3@ CYET SHEpPrum CocefHUX
3BEHbEB WIN AOHAKOMMUTENbHOWN, 06pPaTHO
fencTBylolle BHYyTpeHHen sHeprun. [lanee,
eCNN KOHCTPYKLMA (3N1eMeHT) He BepHeTcA
B JOKPUTMYECKOE COCTOAHME, MO Mepe yBe-
NINYEHNA BHELWWHEN Harpysku C pasBUTMEM
3aKPUTMNUYECKOrO COCTOAHMA B CCTEME Npo-
NCXOAWT BTOPWUYHbIN 3Tam noTepu YCTOW-
UMBOCTW MPU Harpyske Psz- B sTom cnyuyae
npoucxoanT obLas noTeps YCTONYNBOCTW.

KoadpdrumeHT HapgexHOCTM MO yCToMn-
UYMBOCTU MOXHO B 3TUX CJlyyasdX OLEHUTb
COMNacHO YCNOBMWIO MPOYHOCTW Ha CABUT
KynoHa, Ho B MHTerpanbHon popme:

P ZN:Pimi +P,m,
PO m
@ Yom +Qun,
roe P - ynepmvlsalom,vié cunbl; Q - caBurato-
wme CUntbl; M, U N, — COOTBETCTBEHHO KO3¢-
dULMEHTBI HAAEXHOCTM MO YCTOMUYMBOCTY;
S Pm, 3 0n — CYMMa YAEPKUBAIOLMX U CABY-
r':e'alomv& CWJ1 COOTBETCTBEHHO; P 1 Q- yaep-
XKuBalowaa u caBuralolas coctasnaiolme
ABAPUIMHBIX Harpy3oK COOTBETCTBEHHO, M,
U n_— KO3GPULMEHTbI HAAEXKHOCTI aBapuii-
HbIX Harpy3okK.

B cnyyae HakNOHHOW MNOCKOCTW CKOMb-
XeHnA HeobxoAMMO BCe CABUralolme u
yAepKuBatoLmne Cumbl CNPOeKTUPOBaTb Ha
NJIOCKOCTb CKOJIbXEHNA.

PacueTbl cornacHo popmynam (1)—(3) 06blu-
HO BbIMOJHAKTCA NMPUMEHUTENBHO K CeKLMU,
TO eCTb MOACUUTLIBAKOTCA BCE CWIbI, Aei-
CTBYIOLLME Ha CEKLMIO COOPYXKEHUSA B Npefe-
Nlax TemrnepaTypHO-AePpOPMaLMOHHOrO yca-
JouHoro wea. Mpn nccnegoBaHUM MeCcTHOM
YCTOMUMBOCTU PACCMATPUBAETCA BIUAHME
i=1;2;3; ...k cun (k < n). Mpw 31om k_ABna-
eTcA Ko3pOULMEHTOM HafeKHOCTN MeCTHOM
(noKanbHOW) yCTOMYMBOCTH.

KoadduuneHT HagexHoCTn k. npu Bpawa-
TenbHbIX (MOBOPOTHbIX) KonebaHuAx Gyaer
nmeTb BUA: Z-“--- M,

_ =

’ i.u“ M,
roe Miy;:l ~ MOMeHT CUn, yAepKMBaloLMX
OCHOBAHMeE OT C[iBMIra OTHOCUTENBHO LieHTpa
OKpY>XHOCTK O; MiqJE — MOMEHT CABUraloLWwmx
cun. Maqu " Mac[:ls — MOMEHTbI YAepPKM1BatoLLmnxX
1 CABUraloLLMX CU OT aBapUIAHBIX Harpy3okK.

Cunnbl OT aBapUNHbIX Harpy3oK B Tpex B3a-
WUMHO neprneHAVNKYNAPHbIX HanpaBieHnAaX

no j-oi opme KonebaHnsa 6yayT UMeTb BUA:
PIII :S,U cosa,;

k , (2)

PZU = SZU €osa,;
Py =8 cosa;
Sy = B Wy =Wy
r'qe 1ij |‘ 1 1ji-1 (3)
Sz., = Bzw,(Wz,i - WZ;H);

S}y = B;“,[(WS” - Wsﬂq ),

roes.,., B, B, — XapaKTEPUCTUKM KECTKOCTMN
B j-O TOYKe MO HanpasneHusm ocen X, Y,
Z, O, O,, OL; - ymbl Hanpasnexus pen-
CTBUSA Harpysok.

M3rnbaowme MOMEHTbl OTHOCUTENIBHO
ocein X, Y, Z no j-on dopme BpawaTtenb-
HbIX KonebaHuil 6yayT MmeTb crepgyto-
w1n Bua:

Mlij = B;Hi(alji - glji,l)é
M, = B;H[(gzji - ezjifl); (4)
My = B;Oi(eﬁi —05.1);

roe By, Bj, By, — xapaktepuctukm nsrn6-
HOW >KeCTKOCTM B i-O/ TOYKE OTHOCUTENbHO
ocen X, Y, Z

HampeHHble Takmm nyTem aBapui-
Hble (ceicMMYeckmne, TeXHOTeHHble U T. A.)
Harpysku no dopmyne (3) genartca Ha
CcoCTaBfsiOWME yaepXUBaOLWNX U CABU-
ralowmx cun, Kotopble BXOAAT B ypaBHe-
Hue (2), n onpegensTca KO3PPULMEHTDI
HafeXHOCTU MO YCTOMUYMBOCTU C yYeTOM
BbICWIMX POpM KonebaHusa. MaeHTUYHbIM
obpasom onpegenserca KoddPuumeHT
HafeXHOCTU MO YCTONYMBOCTU MpU Bpa-
WaTeNbHbIX KonebaHUAX OTHOCUTENbHO
ocen X, Y, Z. B 3TOM cnyyae HanpgeHHble
nsrnbatolme MOMeHTbl yAepKuBawLwmx n

e .“._r-_‘l?gsgyu.fergug 3JaHN NPpY 3emIeTpACEHNM
— 4 = ——

CABUraLmnx cun, onpeaesneHHble no ¢op-
myne (4), BXoAAT B ypaBHeHue (2), n onpe-
genaetcAa Ko3dOUUMEHT HafeXHOCTW no
YCTONYMBOCTU OTHOCUTENIbBHO OCHOBaHWA
WIIN LEHTPA XKECTKOCTHU.

CymmapHoe nepemeuweHue W, (t); W, (t);
W, (t) n yrnos Bpawenus O, (t); ©,(t); ©,(t)
npeacTaBnAeTCA B criefyolemM Buge:

w0y, (a.)

w,(1) |=20,] 4, (1)

w.(0)) " e, () (5
(¢)

(1)

MNepemelleHre n yrnbl BpalleHUAa nony-
YeHbl U3 gruddepeHUnanbHbIX ypaBHEHWNA,
KoTopble B KoopauHatax JlarpaHxa Il poaa
MMeIOT Criegyowmnn Bug:

i,
00|+ i}
i,

.0y (Ho
RCIER R RLAG
q,(0) A0]

rne {'Yy } — AMaroHaljibHaA MaTpuua Xapak-
TEPUCTUK anccnnaymnu;
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=

e, Q,
e, () [=2Y,] @,
[$ Q,

o - - -

q, () Coe
@O+ - o

4,0

(6)
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623mm _ 552mm
k|
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1
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e |
[
] 3

(pf P
Q.0 Q.0 -
Qo+ {s) |uol+| - o
Q.0 Q0 - :

Q.0 J, @
Q0= |70
Q@) J, @

roe {‘;j } — AVaroHanbHas MmaTpuua ANCcn-

naumm npu BpatieHnn (nosopore);

o -

fo, }=| "

© P
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— MaTpuLbl KBaApaToOB YacToT NpW NOCTY-
naTefibHOM 1 BpaljaTesibHOM KonebaHunax
COOTBETCTBEHHO;

b 1= ) o, Ji 07} - warpuua cos-
CTBEHHbIX XapaKTepUCTUK CUCTEMbI Mpwu
nocTynaTefbHbIX KoniebaHusXx;

o J= 1, | T - warpua cos-
CTBEHHbIX XapaKTepUCTUK CUCTEMbI Mpwu
BpaLlaTenbHbIX KonebaHUsX.

PeweHne pnddepeHumanbHbIX ypaBs-
HeHun (6) n (7) B HanpaBneHuax 1, 2, 3
(X, Y, Z) nonyyeHo B pabote [12]. lanee
onpeaensAioTCA aBapuiiHble Harpysku u
nsrmbatwle MomeHTbl No popmynam (3)
n (4). Nocne noAcCTaHOBKU aBapUMHbIX
Harpysok u usrnbawowmx MOMEHTOB B
dopmynbl (1) n (2) nonyyaem Kos3ddu-

Puc. 2. PacueTHana cxema: g — noteps nokasbHON

YCTOMYMBOCTY;
6 — noTepsA obLeN YCTONUYMBOCTU

Puc. 3. ®opmbl KonebaHuin 16-3TaKHOrO
KapKacHoro goma B r. JleHnHakaHe npu
CnuTakckom 3emnieTpsaceHnmn 7 gekabpa 1988 r.:

1 - obnactb ycToitumsoctn k, > 1; 2 — obnactb
HeyCToNuMBOCTM k, < 1, pasaenuTenbHas IMHUA
Mexgy obnactam 1 N 2 — KpUTUYECKOe COCTOAHNE
k,=1; 3 - obnacTb paspyweHus

LMeHTbl HajeXHOCTW MO YCTONYMBOCTMU
npu nocTynaTenbHbIX W BpalaTenbHbIX
KonebaHusXx.

Ha puncyHKke 3 npuBegeHbl nepsble
4 ¢opmbl KonebaHuii 16-3TaKHOrO Kap-
KacHoro paoma B . JleHWHakaHe npwu
CnuTakckomM 3emneTpsaceHun 7 pekabpsa
1988 r.

Mpy 9-6annbHOM celicMUYeckom Bo3pein-
CTBMM BbIAABMIEHbI MOTEPU YCTONYUBOCTU WU
obnacty paspylleHVa 34aHuA MO BbICIIUM
dopmam KonebaHus.

BbIBO/J,

MpoBefeHHble pacyeTbl MOKa3blBaloT,
yTO MpW NpoBepKe NOKaNbHOW 1 obuiein
YCTOMUYMBOCTU MHOFO3Ta)KHbIX 3AaHUN 1

BbICOTHbIX COOPY>KeHWII Ha aBapuiiHble
Harpyskum Heob6XOAMMO yuMUTbiBaTb Mak-
CMManbHoe KonmyectBo $GakTopoB, BU-
AOLWKX Ha MepBOHavanbHoe fedpopmupo-
BaHHOe COCTOAHME U BpalleHne CMCTeMbI,
B TOM uncne:

BNMAHME MJIOCKOTO CABMra U NoBopoTa
Ha YCTOMYMBOCTb BbICOTHbIX 3JaHUN U
COOpYXeHuiA;

NpOCTPaHCTBEHHbIE nedopmauum
KOHCTPYKLWiA, 0ByCnoBneHHble MOCTYy-
natesbHbIMM U BpaujaTenbHbiMU (MOBO-
POTHbIMK) KOJle6aHMAMN OTHOCUTENbHO
ocen X, Y, Z;

ANA BbICOTHBIX 3[aHUN N COOPY>KEHUN
LenecoobpasHo nccnefoBaTb MHOromac-
COBble MPOCTPaHCTBEHHble AMHaMuye-
CKMe CMCTeMbl, KOTOpble AalT BO3MOX-
HOCTb MCCNefoBaTb YCTONUYMBOCTb CMCTe-
Mbl M0 BbiClUUM dopmMam KonebaHus;

Npv MPOEeKTMPOBAHMM OTBETCTBEHHbIX
06beKkTOB BbIGOP paLMOHanbHbIX Mepo-
npuATUA no obecneyeHunto KUByYecCTu
06BEKTOB C BbIXOAOM W3 pPe30HaHCHOW
30Hbl NpPU BCEBO3MOXHbIX aBapUIHbIX,
OVHAMNYECKNX N CeMCMUYECKUX BO3aein-
cTBuAxX. M
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AKTUGHAR IPOTHBONOXAPHAA
JAULATA BbICOTRBIX 3 LARII

B nponomxeHue cepum ny6amnKaLmii 0 KOMNIEKCHbIX MOAXOAaX K 06ecneyeHuio NoxapHo 6e30MacHOCTY BbICOTHbIX
3[1aHWI Mbl PELUUN OCBETUTL BOMPOC aKTUBHOWM NPOTUBOMOXaPHOM 3alWThl 719 OCOObIX KaTeropwii MoMeLLEeHUH,

B KOTOPbIX NPUMeHEHWe TpaaNLUMOHHbIX CPEACTB TYLWeHNA Ha OCHOBE BOAbI 1 MOPOLLKA HexenaTeibHo 1in
HeLoNyCTUMO. K TakMM 30HaM, Mpexae BCero, OTHOCATCA CEPBEPHbBIE, KDOCCOBBIE 1 APYre TeXHONOTMYECKME MOMELLeHNA
C 2NEKTPOHHbBIM U1 3NEKTPUYECKMM 0D0PY0BAHMEM, PACTIONOXEHHbIE HEMOCPEACTBEHHO Ha 3TaXKax BLICOTHOIO 3AaHWA.

6ypHbIM pa3BUTieM MHGOPMaLMOH-
HbIX TEXHOIOTNIA KONMYECTBO TaKnX
NnoMelleHnn B 3[aHUAX agMUHU-
CTPaTUBHOTO, TOProBOr0 WM KOM-
MepUYecKoro Ha3HauyeHua Henpe-
PbIBHO BO3pacTaeT. YBeNMumBaeTCA N BbIUNCSINTESb-
Haf MOLHOCTb M MJIOTHOCTb YCTAaHOBKM 060pyao-
BaHUA B HUX. COBPEMEHHbIN GU3HEC-LIEHTP MOXeT
HACUYMTbLIBATb OT HECKOJIbKMX [AEeCATKOB [0 COTHU
cepBepHbIX. 3a4acTylo Ha 3Tane NPOeKTUPOBaHUA
CTPOUTENbHOM YacTU BbICOTHOIO 3A4aHWUA CNOXHO
3apaHee onpepgenuTb, rae 6yaylwmne cobCTBEHHMKN
AN apeHJaTopbl NPeanoyYTyT pPacrnofioKUTb CBOe
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lpynna Komnaunii

cepBepHoe 060pyAoOBaHVE U APYrue 3NEeKTPOHHble
CUCTEMBbI.

BbicoKkas MnOTHOCTb pasmelleHVs 060pyfoBaHNS,
a TakXe 3HaumTeslbHOe TersoBblAesieHne cepBepos
1 BapbupYIOLAACA Harpy3ka CO3AaloT 3HaUNTENbHYI0
OMacHOCTb BO3ropaHnA Kak B pe3ynbTaTe aBapUiHbIX
pexxumoB paboTbl (MpY HapyLIeHMAX B CUCTEMAX NUTa-
HWA, OXNAXKAEHUA WU HEVNCNPABHOCTU BHYTPEHHEro
060opynoBaHMs), Tak U OT TPAJULMOHHbBIX UCTOYHU-
KOB BO3ropaHus — Kabenein NUTaHns, OCBETUTENIbHOM
apMmaTypbl UJIM HEOCTOPOXKHOIO 06PaLLEHNA C OFHEM.

Mpy 3TomM [nNA caMuX 3aKa3uyMKoB OODBEKTbI
IT-nHPpacTpyKTYypbl NPeAcTaBnAlT KNloYeBOW dne-

MEHT B obecrneyeHnn HenpepbIBHOCTM GU3HeC-Npo-
LiecCcoB, COXPAHHOCTV KOMMEpUYecKol WHdopmauum
1 6e3onacHOCTM 6rsHeca. OfHAKO He BCe 3aKa3uuKu
CNocob6Hbl NPOdECCMOHANBbHO OLEHUTb PUCKK 1 BO3-
MOXHbI yliep6 OT BO3ropaHus B CEPBEPHON, BKIIIO-
yas CTOMMOCTb BOCCTAaHOBMUTENbHbIX PaboT, CPOKU
BbIBOZA 060PYAOBaHNA U3 SKCMyaTaLMm U BO3MOX-
Hylo MOTepIo AaHHbIX. B 3TX ycnosuaAx 3agayeii npo-
E€KTUPOBLUMKA ABMAETCA NPeACTaBfiEHNe 3aKa3uuky
ONTUMANbHOIO BapuaHTa MEpPONPUATMIA MO 3awuTe
CepBEPHbIX U TEXHUYECKUX MOMELLEHN B COOTBET-
CTBUM C YPOBHEM Ba)KHOCTW 3alyumLiaemoro obopy-
[OBaHWsA 1 6e30MacHOCTU ANs NepcoHana 3akasyvka.
Hanb6onee s¢pdekTnBHLIM crocobom aBTOMaTMye-
CKOTO MOXapOTYLUEHNA B CEPBEPHbBIX, KPOCCOBLIX U
TEXHNYECKMX MOMELUEHUAX C 3IEKTPOHHbIM 060pY-
JOBaHVeM ABNAETCA OOGbeMHOe ra3oBOe TyLUEHMeE.
370 cBA3aHO, MpexAe BCEro, C MEXaHW3MOM TaKoro
TyweHus. [py MCNonb3oBaHUK aBTOMaTUYECKNX YCTa-
HOBOK ra30BOro NoXapoTyLUeHWs MO CUrHany noxap-
HOIl aBTOMaTUKM B NMOMELLEHNM CO3[aeTcA Heobxoan-
Masi KOHLEHTpaLMA ra3oBOro OFHETYLIALEro Belye-
CTBa, AOCTATOYHasA ANA MONHOro TYLIEHUA BO3ropa-
HuA. OrHeTywallye rasbl, B OTINYME OT MOPOLUKOB,
BOZbl W/ @3PO30JIeld, HE OKa3blBAOT MEXaHNYECKOTO
BO3/ENCTBUA Ha 3NIEKTPOHHOe 06OpyAOBaHME U He
NpYBOAAT K ONAaCHOCTN KOPOTKOTO 3aMblKaHuA. Takum
06pa3om, TyLeHne MOXHO OCYLLECTBNATb 6e3 cHATUA
Hanps»xeHnA ¢ paboTatoLlero obopyaoBaHus. Bropbim
BaXHbIM MPEMMYLIeCTBOM Fa30BOro NOXapoTylue-
HVA ABNAeTCA ero 3¢pPEKTUBHOCTb NO BCeEMy 06bemy
3alMLL@aeMOro MOMELLEHNA, BKOYasa BHYTPEHHUE
o6bembl WKadoB ¢ neppopaueit, anblu-NOTONKOB 1
nonoB, KabenbHbIX KaHanoB 1 APYruX TPYAHOAOCTYM-
HbIX 30H. [103TOMY C MOMOLLbIO ra3a MOXXHO JO6UTbCA
VUMEHHO 06BEMHOrO TYLLEHWA BO3ropaHus, a He npo-
CTO nokanu3auuy noxapa. Mpu 3Tom He noTpeby-
eTcA JanbHenwei ouymcTkn obopynoBaHUA OT
OCTaTKOB OrHeTYLLALLEro BewecTsa (B OTMuMe, f‘
Hanpumep, OT MOPOLLKa) UM BOCCTAHOBUTENb-
HbIX MeponpuATuiA. OrHeTywallee BeLECTBO
nocne TyweHWe ypaandeTca uyepes
cUCTeMy BEHTURALMK 1 IbiMoyAa-

A

NeHus. i
HemanoBaXXHbiM P
g { y . *
dakTopom ans .

BbICOTHbIX  3[jaHUNA '-!.' "
ABNAETCA WCKoue- | 3

HME  HeoBXoaMMO- e o,
CTU yaaneHua Bofbl C o
NepeKpbITUA MOMeLLeHNA
VNIV NPOTEKaHWA Ha HUKePacnosioxeHHble 3Taxu. Takxe
CylecTBEHHa M KOMMAKTHOCTb YCTaHOBKM. Hopmamu
NpoeKTUPOBaHUA JOMNycKaeTca pa3melleHne 6annoHoB
C OTHeTYWALMM BelecTBOM MOAYNbHOWN YCTaHOBKM
rasoBOro NoOXKapoTYLIEHNA HenocpeACTBEHHO B 3all-
LLLAEMOM MOMELLEHNM, YTO MAHVMM3NPYET BO3AeCTBIE
Ha KOHCTPYKTVBHbIE 31eMeHTbl 34aHuA.

OpHako ecTb y ra30BOro TYLIEHWA U OTPaHNYEHUA.
Mpexpe Bcero, oHM cBA3aHbl C HEOOGXOAMMOCTbIO

ona 3M Novec 1230

CraHuumsA ra3@Boro
nokapoTyLleHuna

obecneyeHns ycnos-
) HOWM  repmeTuyHO-
CTV  3awuLaemoro
s B P, F_-:. NoMelLLEeHNA, NPUHY-
'W,\;f OUTENbHBIM  OTKJIHO-
PacnbinuTenbHble — HeHnem CNcTembl
HacafKm BEHTUNAUMN 1 GNIOKM-
poskon pasepeinr. OgHako
3Tn ycnosua cobniopatotca B 605b-
WUMHCTBE C/lyYyaeB A CEPBEPHbLIX MO YMOMYAHWIO © CepsepHan
He MpeACTaBAAT JOMONHUTENbHbIX TPYAHOCTEN AnA
NPOEKTUPOBLLUKOB.
[Jlonroe BpemMsA MCMONb30BaHME aBTOMATMYECKUX
YCTaHOBOK ra3oBOro MOXapoTyLEeHUs cTapanucb
n3beratb M3-3a BO3MOXHOFO PUCKA ONA XU3HU U
3[10pOBbA NepPCoHasa B CBA3MN C TOKCMUHOCTbIO NpU-
MeHsieMbIX BeLeCcTB. XoTA No6oi NPOEKT CUCTEMbI
rasoBOro TyWeHUA MpeaycmaTpuBaeT OIOKUPOBKY
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Novec 1230 He BcTynaet
BO B3aUMOpAelcTBre
c nobbIMK MaTepuranamu

Mopynu razosoro
noXapoTyLueHuA

aBTOMaTUYECKOro Nycka 1 3afepXKy Ha 3BaKyauumio
nepcoHana, BCce-Takn OnaceHnA 3aKas3unkoB WM NpPo-
€KTUPOBLLMKOB OTHOCUTENIbHO BO3MOXHbIX nocnep-
CTBWI BbINyCKa B NMPUCYTCTBUW Ntoaein He bGecnou-
BeHHbl. CywecTBeHHOe ynyylweHne napameTpoB
6e30MacHOCTN aBTOMATUYECKNX YCTaHOBOK ra3oBOro
noXapoTyLeHua 6bino JOCTUIHYTO 6narogaps Hayu-
HO-TEXHWYECKOMY Mporpeccy B obnactm cuHTesa
6e30MacHbIX XMMUYECKUX OFHeTYyLlaLUX BelecTB.
MpumepoM KoMMepYecKn yCrewHoro npoaykta B
3TON cpepe ABNAETCA IKOMOrMYHoe u 6esonacHoe
ana yenoseka BewectBo 3M Novec® 1230. bnarogapsa
NPUHLUMNNANbHO HOBON CTPYKType MONeKynbl 1
MeXaHU3My TYLeHUA, 3TO BELeCTBO MOXeT npwu-
MEHATbCA B OYEHb HU3KOM KOHLUeHTpauum — ot 4,2%
no obbemy nomelleHus. B Takol KOHUeHTpauuu
OHO 6e30MacHO A/1A YesloBeKa, HO NMPU 3TOM AEMOH-
CTPUPYeT OYeHb BbICOKME OrHeTyllalue CBOWMCTBA.
Jpyrux BewecTB CO CTOMb HU3KON 0OBbEMHOI OrHe-
Tylwallen KOHUeHTpaunen cerogHaA B 0Tpacam noxa-
pPOTYLIEHNA HeT.

Crout otmeTtuTb, uto Novec® 1230 npepcraBnsaet
co60 OTNMYHBIA AUSNEKTPUK (AUNEKTpuyeckas
NPOYHOCTb MO CyXOMy a30Ty cocTtasnseT 2,3). lostomy
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CNOXHOCTeN C TyleHnem obopynoBaHMA nog Hanps-
»KeHreMm C NMoMOLLbIO 3TOro BellecTBa He BO3HUKaeT.
Novec® 1230 He pacTBOpsAET NONMMepPHble MaTepurarnbl
W NAACTUKK, He Bbi3blBaeT KOPPO3MM MeTaIoB 1 Chna-
BOB, a CllefjoBaTeNlbHO, 6e3onaceH AnA YyBCTBUTESb-
HOro0 31eKTPOHHOro o6opyaoBaHuA. IMeHHO nosTomy
3TO BeLUeCTBO HALWMO LMPOKOe NpUMEHeHUe B Mpo-
TUBOMOXAPHON 3aluTe LeHTPOB 06paboTKM JaHHbIX
N cepBepHbIX. B Komniekce ¢ OTCyTCTBMEM TOKCMYe-
CKOro BO3AeNCTBMA Ha YesloBeKa B OrHeTYLaLllel KOH-
LileHTpaLun 3To co3AaeT YHUKaNbHbIA Habop CBOWCTB,
koTopbin AgenaeT Novec® 1230 pa3ymMHbIM pelueHrem
ONA OTBETCTBEHHbIX 3afjay aKTMBHOIO NOXapoTylue-
HMA B BbICOTHbIX 3JaHUAX.

B otnnume oT npepbigyliero nokoneHua xmmmye-
CKMX OrHeTyllalMx COCTaBOB — XJIafJOHOB — BeLle-
cTBO HOBOro nokoneHma Novec® 1230 He ABnAeTcA
AKTVBHbIM MapHNKOBbLIM ra3om. [103ToMy OHO He nog-
najaeT noj 3KOMOrnyeckre orpaHnyYeHmns, Kotopble
B HacToAlee BpemA pa3pabaTbiBaloTCA 1 BBOAATCA
B AeNCTBME BO MHOIMX CTpaHax mupa. Peub, npe-
XAe Bcero, naet 06 orpaHMyYeHUAX B OTHOLIEHWUU
TaK Ha3biBaeMbIx F-ra3oB (xfagoHoB — rugpodTopy-
rnepofos, DY), akTUBHO NPUMEHAIOLWMXCA B ra3o-
BOM MoOXapoTyweHun. Mo MHeHuIo crneunanncToB
LleHtpa UNIDO B Poccuimnckon ®epepaunn, xnagoHol
(FT®Y) He mMmelOT JONTOCPOYHON NEpCrneKTUBbI Ha
MUPOBOM pPbIHKE X nopfie)kaT Mo3TanHOMy COKpa-
weHuio B 6yaywem. B Poccun oHn npounssopaTca B
He3HaUYUTENIbHbIX KONMYeCTBax, OCHOBHbIM MOCTaB-
WwmKom anaetca Kutan.

Pa3BuTME TEXHONOMNIN B ra30BOM MOXKAPOTYLIEHUN
He OrpaHMuYMNOChb TONMbKO COCTaBOM OFHeTyLlalero
BewecTBa. Cepbe3HoOMy nepecmoTpy nofsepriacb
N TEXHONOrMYeckan 4acTb YCTAaHOBOK MOXapoTylue-
HUA. YBeNYeHHas nnowaab NOKPbITUA 3aluLaemo-
ro NoMeLleHna OAHUM PacnbIINTENbHBIM HacaAKoM
B cuctemax ¢ Novec® 1230 no3sonnna CywecTBEHHO
YMEHbLMUTb 1 YNPOCTUTb TPYBHYI0 pa3BoaKy, Heob-
xoaumyio Aana 3¢PeKTUBHOM [OCTaBKM OrHeTylla-
uero BewecTBa Npu TyweHuun. Ona GONblIMHCTBA
NoMeLLleHNN cepBepHbIX ANA 3aluUTbl OCHOBHOFO
obbema TpebyeTca BCEro NWlb OAVH PacnblNTeNb-
Hbl HAaCaoOK, @ AOMOJIHUTENbHbIE YCTaHABIMBAKOTCA
Wb NPU Hanuuum B cepBepHON danblunona wnu
danbwnoTonka. A Beflb ClNoXHas TpybHasa pa3Boj-
Ka — 3TO He TONIbKO AOMNONHNTENbHAA Macca MeTanna,
HO 1 HeoOXOAVMMOCTb OpraHu3auuM KperuyieHus K
NOTOJIOYHbIM MEPEKPBLITUAM, CBEPNEHUA HECYLNX
KOHCTPYKUUI 1 YBENMYEHUA NepeceyeHunii ¢ Apyru-
MU dN1eMEeHTaMMN VMHXEHEePHOro OCHaLleHMA 3JaHus,
Hanpumep KabeNbHbIMU NOTKAMU U BEHTUASALNOH-
HbIMU KOpo6amu. Mpy 3TOM CyLIeCTBYIOT YrNoBble 1
NPUCTEHHbIE BapMaHTbl HacafIkoB, KOTOpPble 1 BOBCE
WCKIOYAIOT KpenjeHre cuctemMbl K NOTONKY. Jpyron
COCTaBAAOLWEN TEXHONOrNYeCKMX ynyUlleHnn ABna-
eTca pacluMpeHne HOMEHKNaTypbl 6anfioHOB And
orHetywaulero Beuwlectsa Novec® 1230. JlnHelika
6annoHoB oT 8 go 180 nuMTpoB MoO3BONSET MOAO-
6paTb Heob6XoAaUMbIi 06bem Mo 3anpaBKy Tako-

ro KonvMyecTBa OrHeTylallero BelecTBa, KOTopoe
TpebyeTca ANA 3aWmTbl KOHKPETHOro noMeLleHus,
npu 3TOM COXPaHUB Ha MWHMMaNIbHOM YpPOBHe Tpe-
6yemylo nnowanb noj pasmelleHre 060pynoBaHMA.
Kak npaBuno, gna cepBepHON, KPOCCOBOW Wn Tex-
HONOrMYeCcKoro nomelyeHna TpebyeTca ycTaHOBKa C
oAHMM Moaynem-6annoHOM, KOTOpbIN pacrnonaraet-
CA HenocpeAcTBEHHO B 3alMliaeMOM NOMeLleHUN.
Bo3morKHa TakXe opraHusauma LieHTpasn3oBaHHOM
OrHeracuTeNbHOM CTaHUMK ANA 3aWnTbl HECKONbKNX
nomeLleHni ogHon 6atapeei 6annoHOB.

OTyacTM OTKa3 OT MPMMEHEHUA B CepPBEPHbIX
nomeLleHMAX ra3oBoro TYLWeEHUA CO CTOPOHbI Mpo-
eKTUPOBLLMKOB CBA3aH C KaXXyLEeWncA CIOXHOCTbIO
NPOEKTUPOBAHMA YCTaHOBKMW M COrnacoBaHUA ee C
HaA30pHbIMK opraHamu. OgHaKo B HacTosALee BpemsA
3TO eAiBa NN MOXKET ABNATbLCA OrpaHNunBaOLNM PaK-
TOPOM MpPW BKJIIOYEHWW FAa30BOrO MNOXKAPOTYLUEHNA
B NpoekKT. [poeKTHaa opraHusauna nam UHEMBUAY-
anbHbIN NPOEKTUPOBLUUK MOTYT NPONTK 0ByUeHune y
npowussoguTensa o60pyfoBaHNA U BbIMOSHUTL NPOEK-
TMpOBaHMe camocToATeNbHO. Hanpumep, y napTHepa
3M no MaccMBHOM M aKTUBHOW MPOTUBOMOXKAPHOWN
3awmte — lpynnbl KomnaHun «loXKTexHWKa» Takoe
obyuyeHve NpoxoamnT ABaxAbl B MecAL. Bropbim Bapu-
AHTOM ABNAETCA 3aKa3 NPOeKTa HENOCPeACTBEHHO Y
npodeccuoHanbHOW opraHM3auuu, 3aHMMarlLeica
cMCcTEMamMU NoXapoTyLleHunsA.

B HacToAwee BpemAa B Poccunm nmeeTca wnpo-
KU onbIT NpuMeHeHna yctaHoBoK ¢ Novec® 1230
Ha COBpPEMEHHbIX O6beKTax BbICOTHOFO CTPOU-
TeNbCTBa, 0CO6EHHO Tpebywlwmnx cepTudukaymm
no cTaHAapTaM 3KONOrMYyecKoro CTPOMTENbCTBA
BREAM u LEED, rge ncnonb3oBaHUA NCKYCCTBEHHbIX
NMapHUKOBbIX Fa3oB (xNafAoHOB) cTapailTca un3be-
ratb, MMHMMM3NPYA BO3ENCTBME HA OKPY»KaloLLyto
cpepy Ha MPOTAXEHWUW BCEro XWU3HEHHOro uuKna
3paHuA. NMpUmMepom BbICOTHbIX 3AaHUIN MOTYT Cy-
XUTb CepBepPHble MOMeLLeHNA B KOMMIeKce 34aHuni
«bawHa Qepepauuna», NpoTMBOMNOXKapHaA 3awmTa
KOTOPbIX BblIMO/IHEHA MAPTHEPOM U KOMMNEKCHbIM
UHTerpaTopom petieHuin 3M B 061acTi NacCUBHOMN
M aKTMBHOW NPOTMBONOXapHON 3awmnTbl — Ipynnon

KomnaHumn «[ToKTexHuKa». B xoge ocHaweHua cep-
BEPHbIX YCTaHOBKaMM ra3oBOro MOXapoTYyLIeHUs C
Novec® 1230 nmun pewanca TakKe WUPOKUN Kpyr
3ajjay Mo COMPSXKEHUI0 CMCTEMbl aKTUBHOIO Tylle-
HUA C OPYTVIMU UHXEHEPHbIMU CUCTEMaMK 3aHus,
CNOXKHOW «MPUBA3Ke» YCTAaHOBKM K peasibHbIM YCo-
BUAM 00beKTa (C yueTOM BbICOKOVW KOHLEHTpaLuu
pa3nunuHbIX 3eMeHTOB obopyfnoBaHuA U MHpa-
CTPYKTYpbl 34aHNA, HEOOXOAUMOCTU n3beraTb BMe-
LWaTeNbCTB B HECYLIME KOHCTPYKLUUU 1 T. A1.), BbIGOPY
ONTMMAaJIbHbIX aNropuTMOB pPaboTbl aBTOMATUKU.
Takoli OMbIT MOXHO pacCMaTpuBaTb B KauyecTBe
nyylwen npakTUKM B 06/1acTV 3alynTbl BbICOTHbIX
30aHUN He Tonbko B Poccun, HO 1 B mupe. Ctout
TaK>Xe OTMETUTb BbiMOHAeMble [Pynnon KomnaHum
«MoxTexHnKa» 3amepbl KodbduumeHTa Herepme-
TUYHOCTY MOMELLEHU, NoANexalyMx 3awnTe aBTo-
MaTMUYECKUMU YCTaHOBKaMM Ta3oBOro MOXapoTy-
WweHuA. XoTA Takne UCMbITaHWA BaXKHbl AJ1A HaZeX-
HOW PaboTbl yCTAHOBKYM TYLIEHWA U €€ NPaBUIbHOTO
NPOEKTUPOBaHUA, YTO MPU3HAHO CreynanucTamm
BO BCeM Mmupe, B Poccnn Takol OnbIT eCTb TONbKO
y «[1OKTeXHUKU».

Taknm 06pa3om, razoBoe MOXapPOTYLUEHNE MOXET
M OOMKHO LUMPOKO WUCMOJNIb30BaTbCsl Ha COBPEMEH-
HbIX 06EKTax BbICOTHOrO CTPOUTENIbCTBA, OCOOEHHO
Korga peyb ufeTt O 3aluTe LEeHHOro 3N1IeKTPOHHOro
obopyaoBaHua 1 UHGopMaLuun. Beibop ycTaHOBKM U
OrHeTyllallero BelecTBa AO/MKHbI OCYLeCTBAATLCA
3aKa3uMKOM U MPOEKTMPOBLLMKOM MCXOAA M3 Habopa
KpUTepueB, NpeabsaBAAeMblX K CUCTeMe TyleHUs:
30 beKTUBHOCTb MO KOHUEHTpauuu OrHeTyllauie-
ro BelecTBa, KOMMAKTHOCTU YCTAaHOBKU 1 TPY6GHOW
pa3BofKy, 6e30MacHOCTU AfA MepcoHana, SKonoru-
Yyeckor 4mucToTbl. HO HeManoBaXXHbIM MapamMeTpom
Bbl6Opa, KOTOPbI MHOFAA yNycKaloT 13 BUaa, ABnAeT-
€A onbIT 1 NpodeccMoHan3m opraHusauum, Kotopas
BO3bMETCA 3a pacyeT, M3roToBfieHVe, 3anpaBKy U
MHTEerpaumio yCTaHOBKM aBTOMAaTUYeCKOro rasoBoro
NoXapoTyLLeHUs B 0OLLYIO UHXEHEPHYIO SKOCMCTEMY
BbICOTHOrO 3gaHus. [JoeepsainTte npodeccmoHanam!
Kenaem Bam 6onblue ycnewHbIX U KpacusbiX Mpo-
ekToB! W

ABTOMaTUYeCcKana ycTaHOBKa
ra3oBOro noapoTyLleHUnA:
1 - mogynb MIMA-NVC1230;

2 - 3NeKTPOnpuBOL
(coneHona) NVC;

3 - pyuHow npueog
(nokanbHbIn) NVC;

4 — pene paBneHus;
5- PBONVG;

6 — NHEBMOMYCK Ha

2 mopayns;

7 — pacnpegenutenbHoe
YCTPOWCTBO;

8 — 0bpaTHbIN KnanaH
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GTPYKTYPHbIW AHAJIWS
W TEXHUKA NPOEKTUPOBAHNS

TekcT: JIEO PA3AOJ1bCKI/II7I, LR Structural Engineering Inc., JlunkonsHwmp, wrat VinnuHoic, CLUA, npodeccop CeBepo-3anagHoro yHMBepcuTeTa, JBaHCTOH,

wraT Unnnnownc, CLUA

NMPUMEHEHUE OBLLEN
MEXAHWUYECKOM NON3YYECTU
Teopus (Bce BblfeneHWA B TeKCTe aBTOp-
cKue. — Ped.) Non3yyecTn ABAAETCA 3aBUCKU-
MbIM OT BPEMEHW ABJIEHUEM: MPOrpeccmB-
HbIM HaKoOMieHWeM MnacTnyeckon pedop-
Mauuy B KOHCTPYKTUBHOM 3NIEMEHTE Mof
HarpysKkoi npu MOBbILEHHOW Temnepary-
pe B TeueHWe Kakoro-to neprofa Bpeme-
HU. CpoK 3KCriyaTauuy Takoro 3nemeHTa
MOXeT OblTb CTPOro OrpaHUYeH Mop MeHb-
Leli Harpy3Kom, yem pacyeTHas. PakTnyecky,
Npu NOBbILLEHHON TemMMepaType NOCTOAHHAsA
Harpyska MOXeT MPUBECTU K He3MacTUYHOM
Jedopmaummn matepumana, Kotopas yBenu-
umBaeTCcA C TeuyeHMeM BpemeHW. Matepuan
cunTaetca nosyyum. ObLas mexaHuyeckas
Teopuvs Monsydyectn onpegensier QGpyHKUMO-
HaslbHble OTHOLIEHUA MEXAy Tpemsa nepe-
MeHHbIMUW: HanpskeHnem, aebopmauven u
BpemeHeM. B ¢BA3n ¢ 3Tum, Teopusa obuien
MON3y4ecT! NO3BONAET NHXEHEPY-KOHCTPYK-
TOpY MNPOaHanM3MpPoBaTb KOHCTPYKTUBHYIO
CUCTEMY, MOLBEPraloLLyoCA OAHOBPEMEHHO-
My BO3[EMCTBUIO CTAaTUUECKUX U LUHaMUYe-
CKMX Harpy3ok.

Mon3yyecTb, U KaKk CnefcTBMe NOBpPeXAeHVe
W paspyLUeHne YacTn CTPYKTYPbl MOXKeT Npou-
30TV NP LIMPOKOM AMana3oHe Temnepartyp.
Mpy NOBbLILIEHHON TemnepaType U3MeHeHve
CBOWCTB MeTasnsa HaboAaeTCca yxKe C MooBw-
Hbl TemnepaTypbl ero MnaBneHus, Hanpumep
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Puc. 17. Kpueas nonsyuectn
(TeCT Ha NMHeNHOE pacTAXeHMNE)
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ana anomuHma 1o 250 °C, pna Hu3Konermpo-
BaHHOW ctanu — 370 °C u T. a. MNoBpexaeHne
npyv MNon3y4yecT MPOUCXOAUT, KOrja Hako-
nneHHaa gedopmauua nonyyect NPUBOAUT
K U3MEeHeHVAM dnemeHTa CTPYKTYpbl, NpeBbl-
LUAIOLLMM pacyeTHbIe Npeaesbl, Torga Kak pas-
pyLieHne ABNAETCA paclipeHnem, npu KoTo-
POM neperpyeHHbI KOMMOHEHT baKTUYeCKN
pasgensaeTca Ha ABe YacTu.

M3meHeHne CBOWCTB NON3y4ecTn pasnny-
HbIX MaTepuanoB 4YacTO OCHOBbLIBAETCA Ha
NIMHENHOM TecTe (HanpsXeHHOCTb). B coot-
BETCTBMM C MaTEMATUYECKM NpeacTaBneHun-
€M KPVBOW NON3y4ecTun, Hanpumep B ciiyyae
NNHelHoro TecTa (puc. 17), Mmbl Npegnonara-
€M, 4YTO CBOWCTBOM MON3yyecTn CTanum ABnA-
eTcA GYHKUMA HanpaxKeHUA o, TemnepaTypa
TwnBpema t[4, 5].

Wcxopa 13 aaHHbIX, MOTYT ObITb BbleneHbl
Tpu 3Tana. lNepBbii Ha3biBaeTCcA nepsuYyHoU
(NepBOHaYaNbHON WK NEPexofHOW) Nos3y-
4yecmolo, BTOPOWN — COCTOAHMEM ycmouyueot
nosizydecmu W TPeTbMM 3TanoM ABAAETCA
sbicwas (yckopeHHas) noszyvyecms. [JaHHble
€, ABNAKTCA MIHOBEHHOW Aedopmauuen,
KOTopas MOXeT BKJIlo4YaTb B Ce6s Kak afa-
CTUYHblE, TaK WM MNNacTU4YHble YacTu. M3-3a
KparHen CNOXHOCTU M3MEHEHUA CBOWCTB
nons3yyectu aHanus ee npobnem ouveHb
4YaCcTO OCHOBAH Ha JaHHbIX KPUBOW, MONyYeH-
HbIX NMyTeM 3KCMeprMeHTa. OTO BblpaxkeHue
Ha3blBaeTcA Aedopmauneii MoN3yyecTu — €.

€ij

Kak npaBuno, utobbl cmMopenvpoBaTb Kpu-
BYIO Monsyyectn (cm. puc. 17), HaM HY>HO
BblpaxeHue Buga [6]:

. = fo.T,1), (20)
roe f— dyHKUMA OT HanpsAXeHuA o, Temnepa-
Typbl T 1 BpemeHn t. [IpUHATO cunTaTtb, YTO
Bo3fencrtaue o, T u t HAMBMAYaNbHO. Takum
06pa3om, ypaBHeHVe MOXeT 6bITb 3anncaHo
Kak

& = f(0)e: (1) (1)- (21)
JKCNepurMeHTbI NO ONpeaeneHnto noseae-
HWUA NIMHENHON nonsyyectn obbl4HO pony-
CKaloT U3MEHEHNe Pa3HOCTM TONbKO OAHOMN
13 nepemeHHbix (o, T nnu t); Hanpumep, ©
MEHAETCA NPY NOCTOAHHON T 1 3ajaHHOM t.
B TpeTtbeli dase nonsyyectn HeT npakTUye-
CKOrO WHTepeca. B mHXeHepHOM npakTuke
6onblUOl UHTepec Bbi3blBaeT BTopad ¢asa,
0COOEHHO MPY HanMuUM M30TePMUYECKNX
ycnoBuii. Ytobbl cBA3aTh B npoLecce nonsy-
yecTu HanpsKeHve, aedopmaumio, Bpems U
Temnepatypy, 6blIM NpefnoXeHbl pasnuny-
Hble COOTHOLLEHMA.

MOAENN 3/IACTOBUCKOMJIACTUKA

MHorne 13 mopeneii, ucnonbsyemble Ans
OnnCcaHVsA NOBEAEHUA BA3KOYMpPYrux, ynpy-
FOBA3KOMIACTUYHBIX AU BA3KOMAACTUYHBIX
MaTepunanoB, MpeacTaBneHbl B Crneynanb-
HbIX NPUNOXKeHWAX. B n3BecTHOW Mopgenu
Qolirta - KenbBuHa (puc. 18) ucnonbsyetca
cnepyiolLee ypaBHeHNe BA3KOYNPYrocTu:

|

a) S'ij =const 1

Puc. 18. Mogenb Doiirta — KenbBrHa 1 ee peakuna Ha Sij = const

o=E¢+Heg, (22)
roe O — 3HauyeHve HanpsXeHUs; € — 3Haue-
Hue gedpopmauny; E - koaddrumeHT ynpyro-
cTn no TyKy (KpaTKOCPOUHbIN KO3GOULMEHT
ynpyroctv); H — BONrocpouYHbIin Koabouum-
€HT ynpyroctu.

HauanbHoe ycnosue: g, _ = 0.

Ecnn B ypaBHeHUM (22) HanpsaxeHune
0 = const, TO ero pelleHre MOXXHO NpeAcTa-
BWTb B BUJE:

s=Zl-exp(-Ty). @3
E H

3TO ypaBHeHMe OnucbiBaeT M3MeHe-
HUe CBOWCTB BA3KOYMNPYron Mon3yyectu
(cm. puc. 18).

SnemeHTbl ynpyroctn (fykK) m BWCKO3bl
(HbtoToH) B BblpaxeHun (18) (cm.: B3, 2014,
N° 2) mmeloT napannenbHoe coefuHeHue.
Ecnn 6bl OHM MMenu nocnepoBaTesibHOe
coefuHeHue, TO Mbl 6bl MPUMEHWAN N3BECT-
Hyto mogenb Makceenna (puc. 19, a).

YpaBHeHMe BA3KOYMpPYyrocty no Mogenwu
Makcsenna:

0+ no=He, (24)
rae n = H/E ABnaeTcA BpemeHeM penakcauuu.
To ke, uTo 1 B NpefbiayLem cnyyae, ecim
fedopmauma € = const, TO NpaBasa YacTb
dopmynbl (24) paBHa Hyno, U pelueHue
BbIFIAAWT Clefyiolem obpasom:

t
o=0, exp(—;), (25)

rAe O, — HanpsKeHWe B MOMEHT BpeMeHu
t=0(puc. 19, 6).

OueBMAHO, UTO CyLeCcTByeT MHOXeCTBO
KOMOUHauMin snemeHToB yka n HbloToHa,
KOTopble MOryT ObITb NOACTaBNEHbI Napan-
NenbHO 1 nocnefosatesibHo. OfHa M3 KOM-
6UHMPOBaHHbBIX Moaenen BA3KOYNPYroctu
nokasaHa Ha pwuc. 20 [10].

Hanbonee npoctoit mopesnbto, KoTopas
6yneT ncnonb3oBaTbCA 3aech, ABnAerca [11]:

Ee=0+Ao. (26)

Hanbonee o6wwmii TN mogenu BA3KOYynpy-
roCTM MOXET ObITb BblpaXKeH UHTErpanbHbIM
ypaBHeHVeM

Ee(t) = o(t) + [jo(OK(t—1)dt,  (27)
rae K (t — T) - ARPO BAHHOrO YpaBHEHUA.

Wcnonb3oBaHve Teopun nonsyyectn B
HalweMm cniyyae 6ygeT orpaHuyeHo [ABYMA
OCHOBHbIMW 3afavyamu: 1) 3KcTpanonaymen
3KCNEPUMEHTASIbHBIX JAaHHbIX OTHOCUTESIbHO
MeCTKOCTW CTPYKTYPHOTO 3nemeHTa (cucTe-
Mbl) 32 BPeMA TeCTMPOBaHMA (@aHOMaJbHbIN
OrOHb MOXET NPOAOIKATLCA FOPa3Ao AONb-
e NpenUCcaHHOro BPeMEHW TECTUPOBaHUSA)
1 2) oTCNeXnBaHMEM NPUBAN3NTENBHON CKO-
POCTU CHVKEHUA MECTKOCTU KOHCTPYKTUB-
HOro 3nemMeHTa (cucTembl) B 3aBUCMMOCTM
TONbKO OT TemnepaTypbl. (MockonbKy Teopua

Puc. 19: a - mogenb MakcBenna;
6 — penakcaunoHHan Kprsas

non3yyect ABAAETCA [LOBOJIbHO CIIOXKHOW,
TO B HACTOALEM UCCNEAOBAHMM He paccMa-
TPUBAIOTCA BCE MPOMEXYTOUHbIE MaTeMaTK-
yeckme onepauuu; npeactaBfieHbl TONbKO
OKOHYaTesNibHble pe3ynbTaThl.)

B npumepe 1 nokasaHo NpUMeHeHue Teo-
pun obuieli nonsyyectn B Cinyyae HeHop-
MasibHOW (ANUTENbHOM) TENIOBON Harpysku,
[eNCTBYIOLWWEN Ha KOHCTPYKLMIO.

Mpumep 1

[aHa abconoTHO ecTkaAa 6anka A-B-C
(puc. 21), nopaepxmBaemas AByMA CTasnbHbI-
MM onopHbIMK 6ankamu DBy EC. AHOManbHbI
OrOHb B/INAET TOJIbKO Ha CTaslbHYI0 OMOPHYIO
6anky EC. Cuna P Bnuset Ha Touky C. Obe
onopHble 6Ganky UMeKT OAUHAKOBYIO MO-
Wajb ronepeyHoro ceyeHus; H - BbICOTa;
a = b. MNocne 4 yacos ropeHna KO3PPULMEHT
ynpyrocTtn onopHoi 6ankun EC paseH 0.25E;
Takum obpasom, £, = 0.25E,. Hago Haitw
pacnpepeneHue BHYTpeHHUX cun N,_n N Ha
JaHHbI MOMEHT, nepepacnpegeneHne cun
B Nto60o MOMEHT nocne 4 4yacoB nponon-
XUTENbHOCTM MoXapa (NpeanosioXmnMm, 4To
OrOHb ABNAETCA HenpepbiBHbIM, C MOCTOAH-
How TemnepaTypow T = 600 °C) n pacnpege-
NeHve cun Ha t — oo (BO3MOXKHOCTb Nporpec-
cupytoulero obpyLlueHus).

PeweHne
KoHCTpyKTVBHaA crctema ABnaeTca cTatuye-
CKM Heonpegenumow. Pa3genas cTpykTypy B
TOYKe B, nonyyaem AiBe CUNOBble CXeMbI CBO-
6opHoro Tena, n HemssecTHas cuna X, = N,
CooTBeTCTBYlOLLEe ypaBHEHME (MeTog cun):
811X1 +Aip =0,

mnn 511X + Alp =0-. (28)

Ona pacyeta napameTpoB §,:A, & A,
ucnonbsyem ypaeHeHue aedpopmauuv non-
3yyectun (26). MNMocne Bcex MaTemMaTUYeCKMX
ynpolleHuii nonyyaem cnegyiowee audode-
peHumnanbHoe ypaBHeHue:

X, +0.5X, = AP. (29)

Puc. 20. Baskoynpyraa mogenb:

[(H-H,) | (N, - N,)] - nocnegosatenbHoe
coefiMHeHme;

(N,|N,) - napannenbHoe coeanHeHve

L

Puc. 21. MNopaBelueH abCoONOTHO XeCTKuiA 6pyc

PeweHne ypaBHeHna (29) ¢ mcxogHbIMU
OaHHbIMK X1(0) =P:
X, =N,, = —Plexp(-0.5At) — 2] (30)

N, =P —05X =0.5Pexp (-0.5At). (31)

W HakoHeL, oTBETbI:

1. B HauvanbHbIl MOMeHT (4 vaca nocne
Hauana noxapa) pacnpepeneHne BHYTPEH-
HVX CWN PaBHO:

N_,=P; N _=0.5P.

2. B niobol MOMEHT BpemeHu, nocne
HayasIbHOro, CWUMbl OMPeAenAlTCcA ypaBHe-
HuAamm (30) m (31).

3.N,=2PnN_=0npnt— co.

WNHTepecHO OoTMeTUTb, UTO Te e pesyb-
TaTbl MOTYT ObiTb MOMyYeHbl C MOMOLLbIO
obLwero ypaBHeHusA (27), NOToMy 4TO AAPO
WHTErpanbHOro ypaBHEHMA B 3TOM Cilyyae
paBHO A. [InuTenbHbIN MOAYNb YMNpPYroctu
onpegenaeTca U3 Teopun obLueli MMHeNHON
nonsyyecTu Kak

H:#. (32)

1+ [K(0)do

0
KoabpuumeHT pegyKumm »ecTkoctu n, Ha
OCHOBe ypaBHeHus (32), Ha Nito6O MOMEHT
BPEMEHM t, MOXeT ObiTb BbIUMCIIEH Kak

to

n:£:1+j1<(e)de, (33)
H 0

roe H agnaeTtca gnntenibHbIM MOgynem ynpy-
rocTi B MOMEHT BpemeHu t. I3 ypaBHeHus
(32) pnuTenbHaa XXecTKocTb afs uneHosB EC
paBHa Hyno, NOTOMY 4TO AAPO ABNAETCA
KOHCTaHTOW 1, cnefosatesbHo, cina N, = 0.
MpoponxeHve cnepyer.
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LIFE IN MARITIME STYLE
International design practice, Scott
Brownrigg has submitted a detailed
planning application for a new
38-storey tower - Brunel House in
Portsmouth, on behalf of client,
Bouygues UK. The submission seeks to
redevelop a redundant twelve-storey
office building located at The Hard,
Portsmouth, adjacent to the historic
naval dockyard and Gunwharf Quays,
into a mixed-use tower.

The landmark tower will comprise
512 bed student accommodations,
split into clusters of eight bedrooms
with shared kitchen and living/dining
room facilities. These will wrap around
the back of the tower from 1st floor
level up to level 19. 329 residential
apartments from level 1 up to level 38
will benefit from panoramic sea views
and top floor penthouses and one-
storey retail at ground floor level will
create a strong public realm.

Its elegant sweeping form has been
designed to complement the skyline
of Portsmouth, the adjacent Spinnaker
Tower and Gunwharf Quays, and will
provide a dramatic new vision for
Portsmouth. The highpoint of the
‘prow’ is considered to be a distinct
new feature on The Hard.

Angled to overlook the historic
dockyard, Brunel House makes refer-
ence to maritime themes, for example,
the silhouettes of sails and the vertical
forms of masts are referenced in the
design. Contemporary oceanic allu-
sions are also made, with the silver/
grey cladding dispersing sunlight like
the surface of the sea and the sharp
angled forms recalling contemporary
yacht design.

The building touches the ground
lightly with the 6m-high ground floor
allowing the elevations to ‘float’ above
the surface of the ground plane. This
interface between the building and
the ground is predominantly transpar-
ent and promotes a sense of open-
ness and permeability. The building
form also refers to the context of tall
buildings and evokes the forms of the
Spinnaker and the Gunwharf Quays
Towers without imitation of these local
landmarks.

Scott Brownrigg Limited

SKYBRIDGE PENTHOUSES

21 skybridge penthouses are now
on the market in Shams Abu Dhabi,
following a launch at Cityscape Abu
Dhabi. Located at the top of the
238m-high Gate Towers development
by US firm Arquitectonica, the duplex
penthouses offer residents unparal-
leled views over the Arabian Gulf and
Al Reem Island.

Gate Towers is a 66-storey devel-
opment comprised of three towers
connected by a 300m-long skybridge.
The design team took inspiration from
historical structural forms such as
Stonehenge in Wiltshire, England and
the Roman Pantheon to create a com-
manding series of towers with a sky-

bridge punctured by elliptical voids.

The complex is largely dedicated to
residential use, with studios, one, two
and three-bedroom apartments split
between the three towers. There are
also a series of townhouses and pent-
houses which bring the total number
of units to 3,533, with Tower 1 already
fully occupied.

Gurjit Singh, Chief Development
Officer at Aldar Properties said: “The
penthouse apartments are a unique
investment proposition in Abu Dhabi.
Shams Abu Dhabi is in a prime location
that benefits from being next to the
business district of Al Marayah Island,
Repton School, as well as retail ameni-
ties such as Boutik Sun and Sky.”

Each penthouse includes a private
pool with views over the Arabian
Gulf. Additional swimming pools, play
areas, childcare facilities, tennis courts,
retail amenities, leisure and spa facili-
ties, and prayer rooms are located else-
where within the development.

Arquitectonica

CREATIVE OFFICES FOR
DREAMWORKS

International architecture firm Kohn
Pedersen Fox Associates (KPF) has
unveiled designs for DreamWorks Asia
Headquarters, Oriental Dreamworks
and creative offices in the new
Shanghai DreamCenter.

Located along the riverside in Xuhui
District, the 463,000 sqg m DreamCenter
is an integrated cultural and lifestyle
development that will feature per-
forming arts spaces, creative media
spaces, black box and Imax theaters,
as well as entertainment, fashionable
retail areas and premium restaurants
and bars.

“Together with the West Bund
Media Port, this will become the
world’s third great urban centre for
entertainment and arts alongside New
York’s Broadway and London’s West
End,” said DreamWorks Animation CEO
Jeffrey Katzenberg.

The scheme is the result of collabo-
ration between Hong Kong Lan Kwai
Fong Group, DreamWorks Animation
and Shanghai China Media Capital
and will be the flagship project of
Shanghai’s West Bund Media Port, a
large-scale development focused on
creative and digital media, technology,
and cultural industries.

Through the revitalization of the
hundred-year-old former cement fac-
tory and other industrial artifacts into
memorable live performance venues
and F&B facilities, DreamCenter blends
together the site’s industrial and cul-
tural history with modern architecture,
offering an unseen experience for the
people of Shanghai and international
tourists.

KPF’s two-block design represents
the creative heart of the master plan
and its largest district. The eastern
block is home to a pair of creative
office towers, a theatre building and
arts building, whose open-air rooftop
features a sculpture garden.

The western block features a pair
of towers (DreamCenter’s tallest),
which angle slightly as they rise above

120 Bblcnr!!h'/ﬁ june/july

this space, framing the views west-
ward towards the DreamCenter and
Huangpu Riverfront and creating ‘sky
canyons’ that mark the development
in the sky by day and emanate light
and activity by night.

At the base of the tower, the design
includes a direct connection to the
Shanghai Metro, a shared retail podi-
um, and an elevated pedestrian walk-
way lined with shops and restaurants
that extends eastward to connect the
entire development. Construction of
the Shanghai DreamCenter will begin
this year and is expected to complete
in 2017.

Kohn Pedersen Fox Associates

THE RIPPLE EFFECT

HENN architekten has been selected as
the winner of a competition to design
a high-rise commercial tower in the
Wenzhou Central Business District. The
proposed site for the 160m-high struc-
ture is located on the southern edge of
the business district so that the form
may act as an ‘architectural gate’ for
the business cluster.

A striking glass facade with an
angular ripple effect clearly differenti-
ates the tower from its neighbours.
The slanted facade will be animated
by ever-changing reflections of the
sky, city life below and surrounding
landscape. The intensity of the facade
ripples is most acute at the base of the
tower, smoothing out towards the top.

A five-storey podium anchors the
tower to the street, comprising retail
arcades, restaurants and spas. In the
mid-height section will be the office
units and the uppermost storeys are
reserved for a hotel. An elevated walk-
way for pedestrians has been incor-
porated to connect the retail section
of the Wenzhou Tower with existing
buildings nearby.

Two main sky lobbies are planned
for the building summit and a series of
triangulated green pockets at regular
intervals throughout the tower will be
utilised as interior atriums and infor-
mal meeting areas.

Henn Architekten

CENTURY SPIRE

In last May, Century Properties Group
unveiled its collaboration with Daniel
Libeskind and Armani/Casa Interior
Design for a 60-storey office and
residential tower in Century City in
the financial centre of Makati City,
Philippines.

Dubbed Century Spire, the building
will have a semi-reflective glass curtain
wall facade with balconies and ter-
races structured to reflect a rhythmic
geometric pattern. The slim tower will
be topped with a ‘crown’ with its shaft
dividing into three and reaching differ-
ent heights. At the base of the building
the surrounding area will be devel-
oped into a landscaped public plaza.

“I am delighted to be part of a proj-
ect destined to reshape Manila’s sky-
line and to make a bold and optimis-
tic statement about the future of the
Philippines,” said Daniel Libeskind.

“Mr. Daniel Libeskind advocates
architecture that is expressive, com-

municative, out of the box, real and
democratic. His remarkable design for
Century Spire adds a powerful sym-
bol of optimism and progress for our
country, here in Modern Makati,” said
Century Properties Managing Director
Robbie Antonio, who also heads up
the Century Spire project.
Century Spire is set to open in 2018.
The project is 64% pre-sold.
Studio Daniel Libeskind

LACEWORK BY ZAHA HADID
Renderings of the latest commercial
development by Zaha Hadid Architects
(ZHA) have been released. The 150,000
sq m structure is the fifth hotel tower
in the City of Dreams development for
Melco Crown Entertainment in Cotai,
Macau. Arguably the most architec-
turally-daring of the five towers, ZHA's
scheme features an exposed exoskel-
eton, which optimizes the interior lay-
out of the building.

Spread over 40 floors, the develop-
ment incorporates 780 guestrooms,
suites and spas, supported by a pleth-
ora of hotel amenities including meet-
ing and event facilities, gaming rooms,
restaurants, a spa and a sky pool. Work
has already commenced on the proj-
ect with the first guests expected in
early 2017.

The design combines dramatic pub-
lic spaces and generous guest rooms
with innovative engineering and for-
mal cohesion. The rectangular outline
of the site is extruded as a monolithic
block with a series of voids which carve
through the centre of the tower, merg-
ing traditional architectural elements
of roof, wall and ceiling to create a
sculptural form that defines many of
the hotel’s internal public spaces.

Zaha Hadid Architects

CYPRUS OVAL

Situated in the heart of Limassol, just
100m from the sea, construction of
The Oval, Cyprus’s latest new-build
commercial development is now
under way, with the backing of the
President of Cyprus.

Mr Nikos Anastasiades, President of
Cyprus, launched The Oval at a cere-
mony this week. With investment over
€25m, the building, by Cyprus’ luxury
property developer Cybarco, will stand
at 75m, making it the highest com-
mercial development in Limassol. It
is scheduled to be completed by the
end of 2016.

Limassol has been heralded as the
most cosmopolitan city in Cyprus and
itis hoped that The Oval will provide a
new, visionary headquarters for multi-
ple businesses, further enhancing the
area’s reputation as a commercial cen-
tre. The Oval was designed by interna-
tionally acclaimed firm Atkins in col-
laboration with WKK and Armeftis &
Associates who have created a distinc-
tive oval shape which will stand out
from every other building in the city.

Mr.  Michalis Hadjipanayiotou,
Chief Executive Officer of Cybarco
Development, stated that ‘the selec-
tion of the team that has created
The Oval guarantees the completion
of a world-class designed building,

appealing to companies with a desire
to stand out’.

The Oval consists of 16 floors with
uninterrupted sea views. Each floor
offers flexible open plan design, to
adjust to the requirements of any
business, large or small. Levels 14
and 15 are expansive executive office
floors, which have exclusive access
to a specially-designed roof terrace
on the 16th floor. The project’s dis-
tinctive oval design is complemented
by the luxury reception areas on the
ground floor, the landscaped gardens
and café.

The services offered include proper-
ty management, 24-hour security and
controlled access to both the build-
ing’s premises and the two under-
ground parking levels. It also has an
energy performance certificate of ‘A’
rating. The project is a sustainable
development using geothermal ener-
gy to minimise carbon emissions.

Atkins

EVERGRANDE OF 560M HEIGHT
Chinese developer Evergrande has
commissioned Farrells to design an
11-hectare complex as part of the
urban plan for the Jinan West Station
District. The site is located along the
green spine of the district and has
been noted as a prime location for this
commercial and residential develop-
ment.

Farrells has released a single render-
ing of their design for a 560m-high
central tower with five smaller tow-
ers and surrounding landscaping. The
development will blend commercial
offices with serviced apartments, retail
units and external leisure spaces.

The shorter towers taper and flare
out, reflecting the silhouette of the
560m-high structure which is des-
tined to be the second-tallest tower in
China. At the base of this eye-catching
skyscraper is a retail podium topped
with open-air terraces, breaking up the
massing of the lower block.

Sir Terry Farrell, Partner at Farrells,
commented: “We are delighted to be
designing this spectacular landmark
tower in Jinan which will push the
boundaries for sustainable design of
super high-rise towers.

“Together with our skyscraper proj-
ects in Beijing and Shanghai, we are
building on the experience gained
with KK100 in Shenzhen which set new
standards for mixed use and high-rise
living and working.”

At the core of the development is a
sunken plaza, connecting pedestrian
traffic to the wide range of shopping,
dining, entertainment and leisure
opportunities on offer. This sculp-
tural landscape wraps around the
560m-high tower and draws in pedes-
trian crowds from the perimeter.

TFP Farrells

FOR GENERATION OF INNOVATORS
Series of glossy images have been
released of the Zaha Hadid Architects
(ZHA)-designed Jockey Club
Innovation Tower (JCIT) in Hong Kong.
Taken by renowned architectural pho-
tographer Iwan Baan, the photographs

document the new form coming to
life as the first students begin taking
their lessons.

JCIT brings together the Hong
Kong Polytechnic University School of
Design and the Jockey Club Design
Institute for Social Innovation into a
single 15,000 sq m, 15-storey unit, fos-
tering collaboration and encouraging
students and teachers from different
disciplines to brainstorm ideas and
learn from one another’s work.

ZHA's design ‘dissolves the typical
typology of the tower/podium into
a more fluid composition’ blending
these elements together through the
integration of internal and external
courtyards. These smaller social spaces
support the larger array of exhibition
forums, studios, theatre and official
recreational facilities.

The Hong Kong office of Arup con-
ducted the engineering on the project.
An engineering statement released by
Arup reads: “The facade is one of the
key elements of this building. Weekly
design workshops were often focused
on the verification of design informa-
tion provided by the architects against
BIM information built from the onsite
surveying of the structural elements,
building services and fagade struc-
tures.”

The structural engineering of JCIT
included the tower overhanging a
footpath and the raked elevation on
the north of the site, with founda-
tions not permitted within the path.
In response, Arup designed the super-
structure to use three main cores and
beam-column frames for lateral load
and eccentric tower loads. Raking col-
umns are used in some areas to handle
loads from tilting. Discrete transfer
beams have been used on the third
floor to free up the lower two levels as
much as possible.

Zaha Hadid Architects

OVERVIEW
High-Rise Moscow.
Beyond Business

District

(p. 20)

TEXT BY MARIANNA MAEVSKAYA
In continuation of our
overview of Moscow new
high-risers, we should
note that the city has not
fully defined its attitude
to high-rise construction
principles for the recent
20 years. During these
years the government
tried several approaches
to localize them but it has
not found the best solu-
tion. The concepts of a
separate cluster similar to
La Defense were consid-
ered, and then reflected

in the construction of the
City to a certain degree.
(We touched on that in the
previous issue of TB maga-

zine). By practical con-
sideration was launched
fundamentally different
approach realized in con-
struction of point block
skyscrapers. But still there
was not worked out any
overarching urban strat-
egy. Today the composi-
tional principles, as well

as stylistic unity and other
parameters, still remain
rather controversial and
highly debated by the pro-
fessionals. The customers
are also different in the
way they voice their pref-
erences and it affects the
nature of the new build-
ings under construction.

In the 1990 Moscow development was
actively compacted. There was rather
aggressive integration of new high-
rise towers into the space of already
existed blocks erected in 1960s, 1970s,
and 1980s. The average storey level of
most residential districts got signifi-
cantly higher. With this background it
was fairly reasonable that the high-rise
buildings and even skyscrapers that
popped up in various Moscow districts
were also supposed to be residential.
(It should mention that the main busi-
ness district was designed and gradu-
ally constructed in the City).

By the early 2000s in Moscow there
were several high-rise buildings
accomplished and they had a signifi-
cantimpact on the entire skyline of the
capital. They were not always success-
ful, but most houses, especially those
outside the center, turned out quite
large-scale and memorable.

The “Don-Stroy” company played a
significant part in the high-rise con-
struction of that period. The empha-
sized pseudo-historical direction of
the first wave of its skyscrapers formed
a certain local architectural fashion
trend and in its turn influenced the
type of requests and expectations of
the customers. Other large builders
and developers like “Mirax Group”,
“Capital Group”, etc. focused on the
universal international aesthetics of
various late-Modernist versions to a
greater extent. They offered more aus-
tere architectural solutions as far as
decoration is concerned. The “Krost”
concern developed the style of the
new Moscow high-risers of the mid-
1990s-2000s on its own. It invited
famous foreign specialists in order to
form an optimal synthesis of local cus-
tomers’ preferences and achievements
of Western technology.

When in the late 1940s choosing
a location for high-risers, architects
had to follow the idea of enriching
fix points of the urban landscape and
building a more diverse skyline of
Moscow on a new scale. A similar plan
initially emerged in the 1990s when
they decided to support the crossings
of offset highways with large traffic
centers by means of high-rise center-
pieces. They intended to create larger

awareness for the areas that were
distant from the downtown and add
new visual accents to them that cor-
responded to the composition and the
scale of the massive real estate devel-
opment under construction. However,
in the “wild capitalism” era any large-
scale urban planning was doomed
to collide with the local interests of
private investors and land owners. As
a result, the complex idea of creating
visual accents of a new scale was only
partially realized and never achieved
the final appearance that could be
read on the city as a recognizable
structure.

The exceptions to the general
rule were the Gazprom complex in
Nametkina Street and the Sberbank
complex in Profsoyuznaya Street.
These are the most significant busi-
ness and multifunctional objects that
appeared as a result of a merger of
state and corporate orders. They were
finalized in the first decade of the new
century. If in the first tower one could
trace the features of a possible Post-
modern prototype (the Williams Tower
by Phillip Johnson in Houston), the
major prismatic mass of the Sberbank
complex was more of a domestic ver-
sion of the mainstream office high-
rise construction of the 1980-1990s
that could be found everywhere from
Japan to Europe and the USA.

The Gazprom RJSC complex of build-
ings and structures that was erected
instead of a city dump is a large clas-
sical architectural ensemble with the
main office tower and numerous sub-
dominant structures. In terms of its
spatial structure, it partially resembles
a medieval castle with a donjon, walls
and several buildings. The design
and construction were carried out by
Studio 12 of the Mosproject JSC led
by V. I. Khavin. It was this studio that
continued to modernize the develop-
ment of the South-West of Moscow
in the coming years. Subsequently,
it was by their projects that the
“Kazakhstan” residential buildings in
Novocheryomushkinskaya Street and
the “Leonardo” 26-storeyed residen-
tial high-riser in Profsoyuznaya Street
were erected.

The main office of Sberbank in
Profsoyaznaya Street was designed by
the Mosporject JSC studios as well.
Thus they have a similar style - the
same contrast of the bright monumen-
tal walls and the solid monochrome
glazing. If in the Gazprom complex
they have white and blue colors, in
Sberbank they are white and green.
In both cases these colors refer to the
corporate identity, which is very rare
for the construction of buildings of
this scale.

In the 2000s one could trace the
co-existence of 2 entirely opposite
vectors of development in Moscow
high-rise construction as well as the
entire architecture. The first one that
focused on the denial of the monotony
and excessive austerity of the artistic
palette typical of late-Soviet bearing
wall construction originated from the
desire of both the architects and the
customers to have something fancy
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and decorated. Within the high-rise
scale it resulted in an abundance of
spires and turrets on quite monumen-
tal structures. Here they would find
references to both Old Russian archi-
tecture and Post-modernism with its
ironic use of any stylistic techniques
of the past. Strange as it may seem,
the intellectual and multi-faceted
Post-modernism of the Moscow archi-
tecture transformed into something
exceptionally serious and solid that
was comparable to the monumental
Stalinist classics. The Empire style of
the Soviet period gradually became
the most desirable prototype for new,
mainly residential high-rise buildings.
In 2003 the quintessence of this trend
was the construction of the tallest and
most ambitious residential structure
of the 2000s in the classical aesthet-
ics. The “Triumph Palace” (architect
A. Yu Trofimov) consciously undertook
the semantic references that were
related to the historical Stalinist sky-
scrapers that still play a significant
part in the artistic and imaginative
perception of Moscow skyline. The
264-meter-tall stepped skyscraper to a
larger degree justified its name. Denis
Romodin, famous Moscow expert and
architectural critic repeatedly referred
to this structure as the most ambitious
finished sky-scraper in the Moscow
architecture of the 2000s (“Moscow
Addresses”, N2 1/37 - 2008). In a sense
the construction of the “Triumph
Palace” by “Don-Stroy” drew a logical
line to a finalized common trend that is
adesire to get a new type of the stable,
colorful and subconsciously usual per-
ception of luxury.

The 27-storeyed office complex
that is 111 meters tall and is locat-
ed on the corner of Paveletskaya
Square (Paveletskiy Railway Station 2,
building 2) was designed by Sergey
Tkachenko studio during the same
period for the Turkish company
“ENKA”; however, the gradual realiza-
tion of the project (1996-2003) led
to significant changes of the original
plan and deprived the main tower
of nearly half the floors. The deco-
rative finishing spire element was
to be removed due to the personal
directive of Mayor Yuri Luzhkov. This
interesting apocryphal story directly
resonates with a famous case when I.
Stalin personally demanded that the
building of Ministry of Foreign Affairs
received a spire. The story was repeat-
edly and very heatedly discussed on
the Internet, especially when Nikolay
Malinin’s witty article on the pecu-
liarities of new Moscow neoclassical
architecture was published in 2004
(Nikolay Malinin. THE EMPIRE LIGHT.
Why “Neo-Stalinist” Architecture
Does not Correspond to the Return of
Stalinism. “Headquarters”, 2004, N¢ 6)

The “House in Mosfilmovskaya” by
Sergey Skuratov is no less important
an object that represents oppos-
ing trends in modern metropolitan
architecture. We have several times
written about this interesting struc-
ture (TB, N2 1, 2013, etc.), thus, we
will only mention that the personal
preferences of the owners of devel-

opment and construction companies
had a significant influence on the sty-
listic choice of Moscow skyscrapers.
When architect Sergei Skuratov man-
aged to convince the management of
“Don-Stroy” of the large potential of
Neo-modernist architecture, in terms
of economy as well, since the aestheti-
cal preferences of potential custom-
ers tended to change with time, in
Moscow there appeared a skyscraper
that represented a completely differ-
ent stylistic trend as opposed to the
previous projects of the developer.
Today “The House in Mosfilmovskaya”
(213 m, 54 floors) is number 10 in terms
of its altitude features among tallest
structures of the capital. However,
the location on the hill and the com-
plex configuration of the correlation
of its individual parts provide it with
additional opportunities to be one of
the brightest and newest buildings
of the city. The certain artistic contro-
versy with the aesthetic aspirations
of the previous decade reflected in
the “Vorobyevy Gory” complex in the
same street adds additional histori-
cal depth and artistic diversity to the
established district.

The Neo-modernist trend of the resi-
dential high-rise construction of the
mid-2000s was successfully continued
and was reflected in the “House in
Sololniki” building by “Don-Stroy”. The
successful urban planning decision to
increase the volume in the direction of
Rusakovskaya Street made it possible
to create a new high-rise centerpiece
within a new artistic language. Since
the integrity of the historical devel-
opment context with the fire tower
of the last century was broken in the
1970-1980s, the new solution restored
the system of visual priorities in this
situation. The house smoothly rises to
147 meters and gives Sokolnicheskaya
Square a different compositional
meaning. The shining dynamic high-
riser with an abundance of glass and
steel has the shape of an unfolding
helix and may qualify for the domestic
version of high-tech style.

The long-term interest of “Krost”
leader Mr. Dobashin in more rational-
ist aesthetics of modern European
architecture has resulted in it that the
Moscow public does not only begin
to gradually appreciate the pseudo-
historical style, but also other architec-
tural approaches. Methodical collabo-
ration invitations of the most progres-
sive European architects have allowed
“Krost” to gradually create a proper
audience for the successful implemen-
tation of the projects in a more univer-
sal internationalist manner. The local
unique features are still present and
they represent a recognizable symbio-
sis of artistic variety, comfort and tech-
nological innovations in new Moscow
development. Today the concern has
the potential to create the most diverse
and artistically unique structures from
pedestrian public areas to multifunc-
tional high-rise complexes and even
churches in the city and the metropoli-
tan area. Owing to their effort the visual
high-rise diversity of the North-West
of Moscow has significantly increased.
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There have appeared a great many
new buildings in Moscow in recent
years. And only half of them have
emerged in the City area. The vast
majority of high-rise buildings are
residential complexes. Only one of
the towers that were built outside
the business district has a different
functional load. It is the 34-storeyed
«Swissotel Krasnyye Kholmy” hotel at
Kosmodamianskaya embankment, 52,
building 6. The laconic gray cylinder
is part of the “Krasnye Kholmy” multi-
functional complex with office build-
ings and the Music Centre. Since the
design of the building at the end of
the island between the Moscow River
and the Obvodnoy Canal started in the
early 1990s, its office part reflects the
aesthetics and ideology of the Russian
architecture of that period, with lots of
turrets, the disintegration of the over-
all compositional solution and some-
what excessively multicolored facades.
The buildings of the 167-meter hotel
and the Music Centre that were
designed significantly later but by the
same design studio of V. Krasilnikov,
reflect other artistic patterns and at
the same time they remain the compo-
sitional part of the previously defined
unified design. The 2 towers are quite
neutral in color and texture and are
made in the Neo-modernist style with
High-tech elements, thus demonstrat-
ing the shift of the mainstream trend
of the metropolitan architecture of
the 2000s. At various times the proj-
ect and its gradual implementation
were noticed by professional critics
and received awards at local architec-
tural reviews as well as recognition
by the city authorities. Today it is the
hotel tower and the relatively squat
structure of the Music Centre that are
the most recognizable symbols of the
district. The Garden Ring orientation
and the simultaneously good perspec-
tive views during the walks along the
river or embankments helped the new
building to fit into the existing com-
plex context.

The “Edelweiss” residential complex
in Davydkovskaya Street in Fili (3) ranks
number 17 among Moscow tallest sky-
scrapers. From the very beginning, the
43-storeyed building caused many dis-
putes and complaints due to its artistic
appearance as well as its location. As
the house drastically overlooks the
park and the relatively low surround-
ing buildings, its visual dominance is
perceived as excessively aggressive.
Although in 2003 the Russian Academy
of Architecture and Construction
Sciences marked the structure as an
interesting contribution to the forma-
tion of the capital’s new skyline, the
outline of the new skyscraper with its
ridiculous and poorly traced turrets
often became a target for criticism. It
looks particularly poor when moving
uptown along Kutuzovskiy Avenue. Its
outline very unfortunately overlaps
with the contour of the Triumphal arch
and destroys the visual integrity of the
perspective.

The “Alye Parusa” residential com-
plex in Aviatsionnaya street 77-79
has become the most prominent

and majestic residential complex in
the relatively historical style in the
North-West of Moscow. To a certain
extent it still reflects what millions
dream of, i.e. to live in a comfortable
modern building that has all attrac-
tive peculiarities of the pretentious
and diverse architecture of the past.
This rapidly developing complex by
“Don-Stroy” that is under construction
became a synonym of luxurious hous-
ing in Moscow in the late 1990s-early
2000s. The exceptional appeal of this
giant (the main tower being 179 m, 48
fl.) was caused by the unique location
on the banks of the Moscow River
that combined both beauty and pic-
turesque natural landscape and the
relatively convenient transport acces-
sibility of the neighboring areas. The
numerous historical reminiscences in
the décor and design of the new com-
plex were supposed to be attractive as
well; whereas the engineer-technician
contents of the space displayed the
most advanced capabilities of modern
engineering. The multivariant design-
ing, apartments for every taste and
the availability of landscaped space
with parking on the multilevel relief
added to the unique combination. At
the moment of the start of the con-
struction this concept was exceptional
for the Moscow market and that led
to its subsequent success. The further
development and modernization of
many fragments of the surrounding
buildings, the emergence of new high-
rise residential complexes at a short
distance from the “Alye Parusa” com-
plex could not shift the superiority of
the compositional and artistic role of
the complex in terms of the shaping
of the city skyline. It also plays a sig-
nificant part for the district and for the
remote perspective view of the entire
North-West of Moscow.

The crisis of 2008 slightly changed
the positions of the leading players
in the construction market. Many
ambitious projects were frozen or
even canceled. However, the industry
gradually began to come to life and
metropolitan construction resumed.
Some projects were revised, and
their parameters were optimized. It
affected the towers in the City (as we
mentioned it in the previous overview
and other separate publications) and
various objects in other Moscow areas.
The concept of creating a new support
high-rise ring at the intersection of
the third and fourth transport rings
with offset highways that was very
popular in the late 1990s as well as the
idea of building a lot of skyscrapers
to maintain the diversity of the visual
landscape of suburban districts were
subjected to considerable criticism. In
the first place it was considered from
the economic point of view, and only
then the reasonability of applying this
approach to all residential districts of
the city was taken into consideration.
As a result some high-rise projects
were realized and others were modi-
fied. In most cases new high-rise struc-
tures emerged in certain locations
as stand-alone objects that were not
integrated into any common urban-

planning scheme. At the same time
several projects were created as a
holistic architectural-urban planning
ensemble.

Although the “Continental” res-
idential complex at the end of the
Marshala Zhukova Avenue surpassed
the “Parusa” in terms of its high-rise
parameters by 2 storeys and 5 meters,
its location close to the bridge sig-
nificantly reduces its overall magni-
tude as far as the perception of the
building is concerned. Among the
tallest metropolitan buildings it ranks
14 (184 meters, 50 fl.). The first part
of the complex was commissioned in
2009 and the construction was over
in 2011. As far as the urban planning
is concerned the structure completes
the development line of Marshala
Zhukova Avenue and covers an entire
city block. Therefore, the multiple lay-
ers of facades and the gradual exten-
sion of the building in the direction
of Serebryany Bor seem quite natural.
The different heights of parts of the
complex structure help to get away
from the overwhelming gigantism
of traditional skyscrapers. As for the
plastic pattern on the facades one
can trace excessive sketchiness and
meager geometrism that cannot to
a proper extent highlight the advan-
tages of the complex spatial solution.
As a result one gets the feeling of
the incomplete artistic conception.
However the diverse scale and charac-
ter of the parts of the complex provide
a good variation in terms of the layout
of the apartments, most of which have
some very good views of the surround-
ing areas. The necessary component
of residential complexes of the last
decade is the infrastructure. Therefore,
it is logical that the “Continental” has
a business and a children and youth
recreational centers, a music school as
well as a restaurant, a supermarket and
a multi-level parking. Stylistically this
complex resonates with another hier-
archically organized skyscraper that
reconsiders the compositional tech-
niques of the high-rise Moscow archi-
tecture of the 1950s in the new reali-
ties. It is a multifunctional complex
in Sakharova Avenue 30 (136 meters)
that is located much closer to the his-
torical city center high-risers and that
is designed according to the project
of A. Vorontsov studio (2003-2010).
However, the full perception of the
object is somewhat hampered by the
constraint of the surrounding envi-
ronment. Among the architecture of
residential towers of suburban dis-
tricts there is the “Well House” resi-
dential complex that is in tune with the
appearance of the “Continental”. It is
located at the intersection of Leninsky
Avenue and Obrucheva Street. This
complex 4-section structure rises to
48 floors at its highest peak and its
horizontal foundation carries the nec-
essary infrastructure: a fitness club
with a swimming pool, its total area
being 4000 sq. m.; a supermarket, a
children’s play center, a restaurant, a
bank, services and a 3-level under-
ground parking with a car wash. The
building was initially designed as one

of the links of the supposed Moscow
“New High-Rise Ring” and within the
territory covered it quite lived up to
the urban functions imposed - there
appeared a necessary structural
accent in the right place.

Another residential complex slightly
outperformed the “Continental” in
terms of the height. It is the “Vorobyevy
Gory” that consists of 3 high-rise tow-
ers and 4 towers of a lower number of
storeys. It was designed in the early
2000s as well and its construction was
finished in 2005. Located far enough
away from the center (Mosfilmovskaya
Street, 70), it nevertheless has many
advantageous viewpoints in both
directions: when moving uptown as
well as when moving in far distant
areas. It is one of the basic accents of
the visual landscape of the North-West
of Moscow. The stylistic solution of the
facades perfectly reflects the period
when the towers were erected - at the
turn of the 2000s Moscow customers
held high the monumentality and suf-
ficient materiality of the texture (no
remote bevels, unreasonable trans-
parent surfaces and other ephemeral
nonsense were allowed!). The tallest of
the three towers rises to 188.2 meters,
and the total gradual growth of the
cylindrical structures creates a relaxed
balanced composition that does not
allow anyone to doubt its solidity and
reliability.

If in the mid-2000s Moscow high-
rise construction did not offer the citi-
zens a variety of color solutions, by the
end of the decade the use of contrast-
ing colors that increased the diver-
sity of perception of similar high-rise
structures again became the norm.
The bright colors on the walls, how-
ever, did not only appear as separate
fragmented mosaic elements, but also
as part of the plastic diversity of entire
levels of structure and wall surfaces. In
asense, when developing the tradition
of multicolor Moscow architecture,
architects reflected this matter in the
design and construction of the high-
rise residential towers in Khodynsky
Field, as well as the “Mirax Park” sky-
scrapers and other high-risers in the
West and South-West of Moscow. In
the North and North-West there are
even more intricate and imaginative
color versions of facades that consis-
tently demonstrate the projects of the
Concern “Krost” (“Welton Park,” etc.).

In Moscow a building may be con-
sidered high-rise when it overcomes
the 100-meter-mark. Although today
in most major cities of the world this
threshold has risen to 150 meters,
Europe has a traditionally lower aver-
age level. (This is with the exception
of London that is actively growing
with super-skyscrapers) In this respect,
Moscow is more of a European rather
than Asian city. While in London more
skyscrapers have recently emerged in
the very heart of the urban fabric, it is
still very rare for continental Europe.
In this respect it is fairly interesting to
state that despite the very active high-
rise construction by the end of 2013
among the 20 most significant city
skyscrapers there still remained 4 of

them from the Soviet times: the main
building of Moscow State University
(240 meters), the building of Ministry
of Foreign Affairs (172 meters), the
“Ukraine” hotel (170 meters) and two
residential “Stalinist Sisters”.

It so happened that the distribu-
tion of high-rise buildings on the map
Moscow is uneven. In some districts
the concentration of high-risers is a
standard and somewhere a 30-sto-
reyed building is an exception. When
the urban planning situation allows
and even requires new visual accents
and high-rise centerpieces, their con-
struction is very organic and demand-
ed. The development of neighbor-
hoods along Marshala Zhukova
Avenue, in Stroguino, in Pokrovsky-
Streshnevo and around Schukinskaya
metro station, in new micro districts
and at key junctions in the South and
South-West of Moscow along Leninsky
Avenue badly needs a variety of new
visual landmarks. It is not surprising
that the majority of the tallest build-
ings of the city are built there. The sky-
scrapers along Leningradsky avenue
and further on along Leningradsky
highway raised the general level of the
surrounding visual accents, but the
holistic impressions is not yet formed
since the compositional and the artis-
tic and aesthetic parameters of the
major structures are too different.

We should separately discuss the
integral development of larger parts
of the urban area that previously had
a different function. The development
projects for Khodynskoye Field and
the urban land improvement of the
neighboring streets were a huge step
in the development of the metropoli-
tan construction industry in general
and the improvement of the approach
to the integrated design of the urban
environment. The high-rise structures
within the new development could
not but be acknowledged on the map
of the city. The pastel “wafer rolls” or
“cigarettes”, the 4 high-rise cylindri-
cal towers with an expanding to the
top skyline by the MNIIP architects
created a new scale of a residential
district in this part of the city. The
development at the edge of the ring
road nearby Begovaya Street created
a completely different scale of urban
development within the entire neigh-
borhood. The “Nordstar Tower” busi-
ness center (172 meters, 42 fl.) ranks 20
among the Moscow skyscrapers and
is one of the tallest high-rise business
towers outside the City. In this case
the “Don-Stroy” company encouraged
the architects to reproduce the speci-
mens of world’s business architecture
within Neo-modernism, which turned
out somewhat heavy-handed in the
existing context. Although the artistic
quality of individual residential and
administrative buildings is not always
approved of by the residents, the
upgrading of the urban structure that
better corresponds to the new urban
situation is obvious.

Another district with high-rise build-
ings that significantly dominates the
surrounding environment recently
grew up in-between the Moscow

River embankment and Kashirskoye
highway. In the author’s concept one
can trace the predominance of several
monumental high-rise structures and
the general scale of the environment
that creates a new skyline of the part
of the urban development. Perhaps
a more modified approach will be
applied during the development of
the former ZIL territories, but at the
moment no fairly tall structures are
going to be built there.

Certain monumentalism can be
traced in the high-rise structures
within the Garden Ring. The corner
of its outer side and Dolgorukovskaya
Street asked for a bright visual accent
for a long time. All the more so as for
the past 15 years there were several
new buildings built in close proximity
to it and of diverse styles and func-
tional content. The urban space simply
demanded a new way of defining the
system of relations of the fragments
of its fabric from different periods of
time. The new building of the multi-
functional complex (Oruzheyny Lane
41-45) on the outer side of the high-
way was designed in M. M. Posokhin
studio in 2007. However, the crisis
and the subsequent change of the
situation made their adjustments. As a
result, in the final version one can not
only trace the succession with the real-
ized “Stalinist” skyscrapers, but even
more so with the design project for
the People’s Commissariat of Heavy
Industry competition (in particular,
with the projects by A. Mordvinoy,
B. lofan and A. Baranskiy), that was
also different in terms of its grand
scale and stepped extension of the
centric direction of the structure. The
final high-rise building is a complex of
stepped structures that are arranged
in a sequential hierarchical system
consistent with a central vertical line.
This technique refers us to the spatial
organization of the Stalinist skyscrap-
ers of the mid-20th century and dis-
tinguishes them amid all the other
buildings in the city. The origins of this
artistic technique should be looked
for in the compositional structure
of the American skyscrapers of the
1910-930s, in particular, the famous
Woolworth Building (1913, architect
K. Gilbert), the Municipal Building
(1914, architect Charles McKim) and
the United States Courthouse (1936,
architect K. Gilbert) in New York.

The project envisages the construc-
tion of a multifunctional complex,
which comprises several office blocks
of stepped-vertical structures of vari-
ous height, shopping and entertain-
ment facility situated in a 3-storeyed
podium along the entire plot area and
an elliptically contoured hotel tower-
ing over the podium one floor higher.
The parking space and the technical
storeys cover 5 underground levels.
The general designer of this complex
spatial structure is the Gorporject
CJSC. Although the maximum mark
of the office block is relatively small -
121 meters (33 floors) and the hotel is
only 54 meters tall, taking into consid-
eration the location and the historical
and cultural context of the adjoin-
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ing part of the complex around the
Garden Ring, the new complex claims
to be one of the most prominent sky-
scrapers in recent years.

Undoubtedly, the high-rise con-
struction of the capital is experiencing
a new stage of development, and we
are destined to return to the conversa-
tion on the nature and peculiarities of
Moscow skyscrapers in future.

ASPECTS

Shanshui City
(p-28)

MATERIALS PROVIDED
BY MAD ARCHITECTS

Chinese firm MAD recently
has unveiled new images
of Chaoyang Park Plaza -

a complex of skyscrapers,
office blocks and public
spaces modelled on the
mountains, hills and lakes
depicted in Chinese land-
scape paintings - which

is now under construc-

tion in Beijing. Located

on the southern edge of
Chaoyang Park in Beijing’s
central business district,
the 120,000-square-metre
development will cre-

ate a mix of commercial
properties, office blocks
and residential accom-
modation inspired by the
landscapes depicted in
traditional Chinese shan-
shui paintings. It marks
another milestone in one
of the practices of MAD’s
design theory. This project
pushes the boundary of
the urbanization process
in modern cosmopolitan
life by creating a dialogue
between artificial scenery
and natural landscapes.

“By transforming features of Chinese
classical landscape painting, such as
lakes, springs, forests, creeks, valleys,
and stones, into modern ‘city land-
scapes’, the urban space creates a bal-
ance between high urban density and
natural landscape,” said the studio.
“The forms of the buildings echo what
is found in natural landscapes, and re-
introduces nature to the urban realm.”

Chaoyang Park Plaza will become
one of MAD's first built projects to dem-
onstrate studio founder Ma Yansong's
ongoing Shan-Shui City concept - an
urban strategy named after the Chinese
words for mountains and water.

For the centre of the site, MAD has
designed a pair of 120-metre skyscrap-
ers with striated volumes intended to
reference images of rock formations.
These will be accompanied by four
office blocks, modelled on depictions
of river stones, and two residential
courtyard buildings designed to rec-
reate “the freedom of wandering
through a mountain forest”.

Like the tall mountain cliffs and river
landscapes of China, a pair of asym-
metrical towers creates a dramatic
skyline in front of the park. Ridges
and valleys define the shape of the
exterior glass facade, as if the natu-
ral forces of erosion wore down the
tower into a few thin lines. Flowing
down the facade, the lines emphasize
the smoothness of the towers and its
verticality.

“Flowing down the facade, the lines
emphasize the smoothness of the tow-
ers and its verticality. The internal ven-
tilation and filtration system of the
ridges draw a natural breeze indoors,
which not only improves the interior
space but also creates an energy effi-
cient system.”

Landscape elements are injected
into the interiors of the towers to aug-
ment the feeling of nature within an
urban framework. The spatial organi-
zation provides occupants with the
feeling of moving through a moun-
tain forest a 17 meter-tall courtyard
lobby connects the paired towers,
envisioned as a valley. The site and
sounds of flowing water make the
entire lobby feel like a natural scene
from a mountain valley. Flowing water
moves through the volume, while at
the summit, public gardens offer a dif-
ferent perspective of the lower plain
created by the shorter buildings on the
site. The spatial organization provides
occupants with the feeling of moving
through a mountain forest.

At the top of the towers, multi-level
terraces shaped by the curving forms
of the towers are public gardens where
people can gaze out over the entire
city and look down at the valley scene
created by the lower buildings on the
site.

Located to the South of the towers,
four office buildings are shaped like
river stones that have been eroded
over a long period. Smooth, round,
and each with its own features, they
are delicately arranged to allow each
other space while also forming an
organic whole. Adjacent to the office
buildings are two multi-level residen-
tial buildings in the Southwest area of
the compound. These buildings con-
tinue the ‘mid-air courtyard’'concept,
and provide all who live here with
the freedom of wandering through a
mountain forest.

The project was awarded
the Leadership in Energy and
Environmental Design (LEED) Gold
certificate by U.S. Green Building
Council. Its use of natural lighting,
intelligent building, and air purifica-
tion system make this project stand
out from others being built today. The
ideal of “nature” is not only embodied
in the innovation of green technol-
ogy, but also in the planning concept.
This project transforms the traditional
model of buildings in a modern city’s
central business district. By exploring
the symbiotic relationship between
modern urban architecture and natu-
ral environment, it revives the har-
monious co-existence between urban
life and nature. It creates a “Shanshui
City” where people can share their
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individual emotions and a sense of
belonging.

The famous Chinese scientist Qian
Xuesen proposed the concept of
“Shanshui City” in the 1980s. In view
of the emerging large-scale cement
construction, he put forward a new
model of urban development based
on Chinese Shanshui spirit, which was
meant to allow people to “stay out of
nature and return to nature.” However,
this idealistic urban concept was not
putinto practice. As the world’s largest
manufacturing base, a large number of
soulless “shelf cities” appeared in con-
temporary China due to the lack of cul-
tural spirit. Qian Xuesen pointed out
that modern cities’ worship of power
and capital leads to maximization
and utilitarianism. “Buildings in cities
should not become living machines.
Even the most powerful technology
and tools can never endow the city
with a soul.”

Ma Yansong, MAD'’s founder, stud-
ied ancient Chinese philosopher Wu
Zixu's theories on locating cities by
observing the earth and examining
the water as well as traditional prac-
tices of locating cities in a surround-
ing natural environment for defense,
designboom reports.

To Ma Yansong, Shanshui does not
just refer to nature; it is also the indi-
vidual’s emotional response to the
surrounding world. “Shanshui City” is
a combination of city density, func-
tionality and the artistic conception of
natural landscape. It aims at compos-
ing a future city that takes human spirit
and emotion at their cores.

“Shan-Shui City combines the urban
construction and the natural environ-
ment which is mainly composed of
the mountains (shan) and the water
(shui),” according to the project
description. ... The tight integration
of architecture-landscape-city is the
core of the traditional Chinese city
design theory and methodology.
This ‘spiritual nature of Chineseness’
reflects the appreciation of nature,
not as a romantic, environmental or
anthropomorphic device, but as a
symbolic abstraction of reality - the
instinctive properties of place and
nature.”

The newly issued book “Shanshui
City” - is an important turning point
for Ma Yansong'’s ten years of archi-
tectural practice and theory. In the
book, he says: “The city of the future
development will be shifted from
the pursuit of material civilization to
the pursuit of nature. This is what
happens after human beings expe-
rience industrial civilization at the
expense of the natural environment.
The emotional harmonious relation-
ship between nature and man will
be rebuilt upon the ‘Shanshui City.”
This brochure illustrates the young
Chinese architect’s ideals concerning
futuristic habitation. “It would be a
great pity if the vigorous urbanization
could not breed new urban civiliza-
tion and ideal.”

Construction of the new develop-
ment is scheduled for completion in
2016.

Shanshui City

Location: Beijing, China
Architects: MAD Architects
Client: Junhao Real Estate Beijing
Jingfa Properties Co., Limited.
Directors-in-Charge: Ma Yansong,
Dang Qun, Yosuke Hayano
Design Team: Zhao Wei, Kin Li,
Liu Huiying, Lin Guomin, Bennet
Hu Po-Kang, Julian Sattler, Nathan
Kiatkulpiboone, Li Guangchong,
Fu Changrui, Yang Jie, Zhu Jinglu,
Younjin Park, Gustaaf Alfred Van
Staveren

Construction Engineers: China
Construction Design International
Group Co., Ltd

Facade Design & Optimize
Consultant: RFR and Meinhardt
Facade Technologies

Landscape Design Consultant:
Greentown Akin

Lighting Design Consultant: GD
Lighting Design Co., Ltd

Building Height: 120 m

Site Area: 30,763 sqm

Area: 128177.0 sqm

Year: 2016

RECONSTRUCTION
Hanwha HQ

Remodeling
(p.34)

MATERIALS PROVIDED
BY UNSTUDIO

UNStudio’s design has
been selected as the win-
ning entry in the competi-
tion for the remodeling of
the Hanwha headquarters
building in Seoul. The reno-
vation of the office tower
incorporates the remodel-
ing of the facade, the inte-
rior of the common spaces,
lobbies, meeting levels,
auditoriums and executive
areas, along with the rede-
sign of the landscaping.
Located on the Cheonggyecheon
in Seoul, the 57,696 m? headquarter
building, was seen to no longer reflect
Hanwha as one of the leading environ-
mental technology providers in the
world. Built in the nineteen-eighties,
the existing headquarter office tower
in recent years has been superseded
by its neighboring buildings, follow-
ing the promotion of nearby cultural
projects by the city. For the competi-
tion to remodel the tower UNStudio
teamed with Arup (sustainability and
facade consultant) and Loos van Vliet
(landscape designer). Following the
selection of the competition design,
aglicht joined as lighting consultant
for the interior, landscape and facade
lighting.

INTEGRATING VARIABLES

Several important variables were
required to be incorporated into the
redesign of the Hanwha headquarter
building, most essentially it was speci-
fied that the design should be guided

by the surroundings, influenced by
nature and driven by the environment.

The assimilation of these key param-
eters formed the basis of UNStudio’s
concept for the project and resulted
in the design of a responsive facade
which prioritizes and integrates three
groups of key parameters. These are
programme (exterior and interior),
indoor climate and environmental
considerations.

In the initial stages of the design a
detailed study of each group - with
specific regard to the building’s typol-
ogy and location - resulted in a diver-
sity of possibilities in facade expres-
sion. Through the amalgamation of
the results of these studies, an inclu-
sive concept emerged which integrally
responds to the key variables of the
project. Economic factors were then
introduced, enabling the standardisa-
tion of elements on a large part of the
facade and the exclusion of double
curved surfaces, while the resulting
patternisation expresses both links to
Korean Culture and parametric com-
puterised technology

RESPONSIVE FACADE CONCEPT

In response to the request that the
design be guided by the surroundings,
influenced by nature and driven by the
environment, UNStudio developed an
integrated responsive facade concept
which improves the indoor climate of
the existing building and reacts to
both the programme distribution and
the location, indoor climate and pro-
gramme distribution.

Social wellbeing is considered fun-
damental for enhanced creativity and
concentration and is driven by several
factors, the most significant of which
is the improvement of the indoor
environment, primarily in order to
enhance physical comfort. The exist-
ing facade contains horizontal bands
of opaque panelling and single lay-
ers of dark glass. In the remodelling
this will be replaced by clear insulated
glass and aluminium framing to accen-
tuate views and daylight. The geom-
etry (pattern, size and reveal) of the
framing is further defined by the sun
and orientation factors to ensure user
comfort inside and reduced energy
consumption.

In the design for the Hanwha head-
quarter building the North facade
opens to enable day lighting with-
in the building but becomes more
opaque on the South facade, where
the sun would otherwise have too
much impact on the heat load of the
building. Openings within the facade
are further related to the views: open-
ing up where views are possible but
becoming more compact on the side
adjacent to the nearby buildings.

Direct solar impact on the build-
ing is reduced by shading which is
provided by angling the glazing away
from direct sunlight, while the upper
portion of the South facade is angled
to receive direct sunlight. The win-
dow to wall ratio is taken into account
in order to achieve 55% transparency
across the entire facade, while PV
cells are placed on the opaque pan-

els on the South / Southeast facade
at the open zones where there is an
optimal amount of direct sunlight.
Furthermore, PV panels are angled in
the areas of the facade where energy
from the sun can best be harvested.

Ben van Berkel: “By means of a reduc-
tive, integrated gesture, the facade
design for the Hanwha HQ implements
fully inclusive systems which signifi-
cantly impact the interior climate of
the building, improve user comfort
and ensure high levels of sustainabil-
ity and affordability. Through fully
integrated design strategies today’s
facades can provide responsive and
performative envelopes that both
contextually and conceptually react to
their local surroundings, whilst simul-
taneously determining interior condi-
tions.”

FACADE EXPRESSION

The basis for the facade expression is
largely formed by the programme -
both interior and exterior. By varying
the placement of the facade panels a
variety of programme-related open-
ings are created.

Typically a uniform treatment is
applied in the design of standard
office buildings, however for the
design of the Hanwha headquarters
even the slightest difference in pro-
gramme creates the opportunity for
differentiation, with the result that the
restaurant, the executive room, the sky
gardens, the seminar spaces etc. are all
expressed in the facade.

The expression of the building’s sur-
face changes continually depending
on various factors. The West facade
marks the intersection of Hanbit
Avenue and the Cheongyecheon
stream and as an axis of high activ-
ity presents the greatest potential for
facade expression.

The basis for the facade expression
is to achieve an effect of variety, irreg-
ularity and intricacy throughout the
facade. This is approached by combin-
ing a system of multi-scaled elements
in a simple fashion and is addition-
ally informed by the programme. By
varying the placement of the facade
panels a variety of programme-relat-
ed openings are created. Variations
in programme therefore create the
opportunity for differentiation, with
the result that the restaurant, the
executive room, the sky gardens, the
seminar spaces etc. are all expressed
in the facade.

LIGHTING DESIGN

The concept for the animated facade
lighting, which is activated in the eve-
ning hours responds to the media activ-
ities on Hanbit Avenue. The facade is
animated by individual LED pixels, with
dynamic lighting reflecting different
parts of the building and highlighting
areas of activity within. The animated
content can be programmed to range
from a soft and slow glow to a more
dynamic scheme. The colourful, pixi-
lated lighting references nature, data
processing and energy forms and is
designed to form part of the overall
Hanwha branding strategy.

The pixelated lighting references
nature, data processing and energy
forms and is designed to form part of
the overall Hanwha branding strategy
with its position as one of the world’s
leading environmental technology
providers.

Ben van Berkel: “The design for
the Hanwha HQ media facade aims
to avoid an overstated impact. In the
evenings, as the mass of the build-
ing becomes less apparent, the facade
lighting integrates with the night sky,
displaying gently shifting constella-
tions of light.”

INTEGRATIVE DESIGN MODEL

The aim of the design is to achieve an
effect of variety, irregularity and intri-
cacy throughout the complete facade.
This is approached by combining a
system of multi-scaled elements in a
simple fashion. In essence these ele-
ments are frame-modules, which react
to - and are informed by - the key
parameters described above.

In order to achieve this, a digital
design model was conceived that
enables the modulation of key param-
eters, which in turn influence the lay-
out of the building facade. This model
strives to be integrative, schematic
and open-ended, dealing with com-
plex assemblies of geometric and non-
geometric project data, whilst remain-
ing flexible yet accurate throughout
the design process. At its core this sys-
tem is a parametric design tool, but it
is additionally employed as a commu-
nication instrument, as it enables us to
generate key data from the building
envelope in order to keep the design
process transparent and open for all
parties involved.

The key data is a collection of vari-
ous facade factors, which are used to
judge and evaluate certain aspects
and stages of the design. The out-
comes of these studies often find their
way back as input data into the design
model, adjusting the key parameters
and initiating a new and refined itera-
tion of the design.

INTERIOR CONCEPT - LOBBY

In UNStudio’s concept for the lobby
of the Hanwha headquarter building
the landscape continues into the inte-
rior and acts as a guiding aid, while
natural materials and planting provide
a relaxing environment for visitors.
A subtle colour scheme, referencing
the Hanwha logo, is combined with
wooden furnishing and in both the
North and the South entrance lobbies
a coffee corner creates the possibility
for social interaction and exchange.

Hanwha Group

Hanwha Group, founded in 1952, is
one of the Top-Ten business enter-
prises in South Korea with 51 domestic
affiliates and 109 global networks in
three major sectors: manufacturing
and construction, finance, and services
and leisure.

Putting strategic emphasis on
renewable energies as its future
growth engine, Hanwha Group has
made successful advances in solar

energy and positioned itself at the
forefront of the global photovoltaic
industry.

Hanwha Group is the world’s third
largest photovoltaic producer with
an annual cell production capacity of
2.4GW.

Hanwha Headquarter

Office Tower Remodeling
Location: Seoul, Korea

Client: Hanwha Life

Architects: UNStudio

Building surface: 57,696 m? above
ground

Building volume: 250,174 m?
Building site: 15,333 m? Shared Plot
Program: Renovation of facade, inte-
rior of common spaces and lobbies,
meeting levels including auditorium
and executive areas, redesigning

of the landscape.

Status: Competition 1% prize
UNStudio

Competition phase: Ben van Berkel,
Astrid Piber with Ger Gijzen and
Sontaya Bluangtook, Shuang Zhang,
Luke Tan, Yi-Ju Tseng, Albert Gnodde,
Philip Knauf.

Internal consultants: Martin Zangerl
and Juergen Heinzel.

Schematic Design: Ben van Berkel,
Astrid Piber with Ger Gijzen and
Martin Zangerl, Sontaya Bluangtook,
Jooyoun Yoon and Alberto Martinez
Advisors

Landscape consultant and design-
er: Loos van Vliet

Facade and sustainability consul-
tant: ARUP Hong Kong

Lighting consultant interior and
facade: AG Licht

STYLE

Marco Polo Gate
(p. 40)

MATERIALS PROVIDED

BY AM PROJECT
(ARCHITETTI MILANESI)

The architects started
thinking about this proj-
ect from the words they
heard at the official com-
petition meetings they
attended in Shanghai:
“The new project will be
inside Yangpu District,
the new Project will be
inside Tongji University,
the new project will have
an innovative design”.
The architects about this phrase and
realized that the building should care
very much the urban context and
should have different approaches to
it because the location and the func-
tions will be in the middle between
Yangpu district and Tongji Campus,
between the city and the university.
From this phrase they also learned
that this building should not have ordi-
nary image, but it should have a strong
representative and symbolic architec-
ture to represent innovation industrial
design in this District, which is the real
capital of design in China.
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They also considered as a basic prin-
ciple for their design that the final
target for the investment is to rent
the offices and commercial spaces on
the market.

This meant that they had to avoid
extreme design to try designing
appealing spaces but with reasonable
building costs, and minimize mainte-
nance and operational costs.

This affected the design solutions
especially concerning the operational
layout of the buildings, independence
of the accesses, and the main materials
and finishes.

CONTEXT ANALYSIS -

ONE BUILDING THREE DIFFERENT
URBAN APPROACHES

The site has three different relations with
the urban surroundings due to three dif-
ferent urban scale of the context:

1) The first feature of the context
is the Siping road. This side is fac-
ing west is the most important street
bordering the site in terms of urban
ranking. Siping road is the connection
with the main City road network and is
the most representative and symbolic
stage for the new complex. This side is
the official face of the building to the
district and the entire Shaghai city.

They called this approach: THE
SIMBOLIC CREATIVE VALUE.

2) The second feature is the relation
with the residential texture on the
south and on the east side of the site.
On the south the site faces the north
elevation of high residential towers.

This means that on this side they
needed to have a wide road and any-
way the new buildings will not keep
away the sun from the residences.

The east side facing Fuxin road is
very important to establish a correct
and proportioned relation with the
existing buildings because the width
of the road cannot be changed and
some existing building will be very
close to the new complex.

They have called this approach: THE
HUMAN SCALE VALUE.

3) The third feature of the context is
the connection with the inner life of
the campus through the pedestrian
tunnel that passing below Siping road
and that connects the Tongji campus
with the site.

They have called this approach: THE
INTIMATE SPIRIT SPACE.

Then designers started thinking
about a building that could have a
single identity but three different ways
to relate with the urban context: The
symbolic value toward Siping road, The
Human scale Value facing the Fuxin
road, and the intimate space facing the
connection with Tongji Campus.

They have taken inspiration from the
best of classical Italian architectural
tradition: the PALAZZO DUCALE DI
URBINO designed by Luciano Laurana
in late XV century, which definitely
is the most important Renaissance
Palace in Italian history of architecture.

Actually this building has three dif-
ferent faces but at the same time has a
single strong own identity.

This building became monumental
and symbolic on the elevation fac-

ing the road coming from Rome. This
was an advice to who was arriving in
Urbino: the city is strong and powerful.

At the same time the facade toward
the city is completely different
because of its lower facades and a
more friendly and democratic feeling.
Laurana used the idea of the “open
book” for facades toward the city.

The core of the building is the most
elegant and beautiful renaissance
court yard in Italy, the intimate and
silent heart of the PALAZZO.

FACING SIPING ROAD:

THE MARCO POLO GATE

Symbolic  Value and Cultural
Sustainability Approach.

After the context analysis the main
problem was to find a symbol for mon-
umental Siping road front suitable for
this project especially to match the
expectation of the client for this com-
plex to be a link between the district
design in Shanghai and Italy.

The architects thought that this
symbol had to follow the principle
of CULTURAL SUSTAINABILITY, which
meant that had to represent the link
with Italy but also that it could be eas-
ily understood from the local culture.

They wanted that the viewer on this
front on Siping road could immedi-
ately thought about a gate to enter
the new complex but also a gate facing
the west direction of the site, exactly
toward Italy.

Then they designed a kind of giant
semi opened gate. The gate is also a
typical Chinese tradition, but design-
ers wanted that through this gate peo-
ple could travel along space and time
till the first person who connected
the two Italian and Chinese cultures:
Marco Polo.

Since then for us Marco Polo was
the culturally sustainable symbol for
this project.

And the facade had to look like a
giant gate frozen while opening to
enter the design world and looking
toward west and toward Italian tradi-
tion.

FACING FUXIN ROAD:

THE HUMAN SCALE APPROACH
Following the teaching of Urbino
Palace, was designed the elevation on
Fuxin road reducing the main dimen-
sions of the building parts. The heights
are reduced and the main facades
have been moved back from the road
in order to create a little square which
allows the viewers to include easily in
their views the heights of the buildings
and smoothly insert the new complex
into the existent residential context.

FACING TONGJI CAMPUS:

THE INTIMATE SPACE

The pedestrian underground con-
nection with Tongji Campus passing
below Siping Road creates a differ-
ent atmosphere just in the center
north side of the site. This made the
central yard a part of the Tongji dis-
trict design. Designers thought that
an empty landscaped space was the
best way to create a significant linking
between the new complex and the
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existing buildings: the Tongji Design
Institute Building and the Tongji
Design Institute.

They designed this court yard just
like the contemporary interpretation
of the original Tongji campus atmo-
sphere: a quiet and meditative space
where is possible to think, have rest,
and run shows and public events like
sculpture and art exhibitions.

This space will be easily connected
with the public educational functions
like the creativity design museum, the
design library and the show space.

OVERLAPPING FUNCTIONAL
LAYERS: MAXIMUM EXCHANGE
AND MAXIMUM INDEPENDENCE
The first problem the architects faced
in studying the functional program of
the briefing documents was the huge
quantity of square meters required.
Then they had to find the way to clear-
ly separate the functions but at the
same time to create the best condition
for integrate them together.

Then they design a system made of
three overlapped layers of functions,
which create easy vertical connection
and relations between the different
functions keeping a perfect indepen-
dence.

1) The first layer is the City Life and
Exchange layer that is located on the
ground levels. This layer manages the
connection with the city, with Siping
road and Fuxin road. Therefore they
locate there the commercial func-
tion (city life), and toward the land-
scaped central courtyard have been
located the main public spaces for
education (creativity Exchange) like
design library, design museum and
show spaces. On the second floor they
placed the restaurants and other com-
mercial activities.

2) The second layer is the meeting
and research layer which includes the
main research and educational activ-
ity, the hotel, and some part of cre-
ativity commerce more linked with
the research activity. This level should
be the perfect link and connection
between the university, the city life
and the office and design industries
spaces located upward. In a wide mid-
dle floor with a higher interior height
were concentrated all the meeting
rooms and main classrooms. This
space is also easily reachable from the
ground floor due to a direct double
escalator link. This also allows locating
here public conferences and impor-
tant meetings.

3)The third layer is devoted to the
creativity commerce offices space
which has been divided in four tow-
ers, to make simpler the addressing
of the tenants. The most important
feature of this function is that every
tower has its own separate entrance
that can be used also when all the
others activities are not running and
the other spaces are closed. This
allows reducing and easily separating
the operational costs for the tenants.
Some special height floors are devot-
ed to master offices space which can
includes also large meeting rooms or
small lectures halls.

ITALIAN DESIGN STREET

AND GALLERIA MATTEO RICCI

One of the requirements of the com-
petition concerns the Italian Design
Street, which is included also into
the District Planning Regulation as a
specific place for a special commer-
cial purposes connected with lItalian
design industry and culture.

They situated the Italian Design
Street along the new road on the south
boundary of the site, but this street
unfortunately, due to some existing
residential buildings, cannot reach in a
proper way the Fuxin Road.

Therefore was decided to create a
real connection from the Siping Road
and Fuxin road moving it inside the
complex and using the Italian con-
cept of GALLERIA which is a covered
pedestrian commercial street placed
in between two buildings. In Italy they
have beautiful samples of this kind of
elegant commercial street. The spe-
cial atmosphere inside this gallery is
a comfortable mixing between urban
open air space, and commercial indoor
space.

In Italy they have the GALLERIA
VITTORIO EMANUELE in Milano, The
GALLERIA ALBERTO SORDI in Rome,
and the GALLERIA UMBERTO | in
Naples.

So, they would like to name this new
place GALLERIA MATTEO RICCI.

Next to Marco Polo they chose
the historical figure of Matteo Ricci,
because he also was a person who
deeply knew both Italian culture and
Chinese culture, especially in science,
philosophy and theology.

Starting from his Italian culture and
tried to merge it with the Confucian
philosophical approach into a new and
higher view of the world, selecting the
best and the truth in both of them.

LANDSCAPE CONCEPT:

NATURE BECOMES ARCHITECTURE
For the landscape concept the archi-
tects started from the idea that the
gardening should not be just a fill-
ing of the forgotten empty spaces
between the buildings. They thought
that it has to be a fully designed open
space. It should be the key link ele-
ment between the existing buildings
and the new buildings.

The landscape design philosophy is
a merge between the ltalian garden
style and the Chinese garden style.

In Italian Garden style the geometry
is the instrument that the man uses
to shaping and dominates the nature.
Therefore they designed a land art
installation where geometry actually
gives the shape to the fields and the
grass hills.

The Chinese garden is a Harmonious
symphony made of nature, architec-
ture, natural elements like stones, but
also poetry and painting.

They learned from the Chinese
paintings how to link the landscape
concept to the architecture in a unique
ensemble.

The energy of the drawn lines in Xu
Wei's paintings has been the inspira-
tion for us to create a crossed force
lines pattern, which has been the grid

to link all the design of the project:
from the landscape to the facades of
the entire complex.

The landscape shapes grow toward
the building and became giant objects,
buildings and spaces for museum and
exhibition invading the interior space
of the galleria.

The Marco Polo Gate

Project Leader: Arch. Joseph

di Pasquale;

Creative Design Group:

AMLAB: Joseph di Pasquale,
Alessandro Tonassi, Nazareno
Cerquaglia; Agnese Martinoli, Enea
Pilastro, Matteo Ranghetti, Daniela
Cipriani;

AMSTAFF: Rodolfo Sormani, Giuliana
Santoro, Valerio Pozzi, Tommaso
Pacchielli, Archie Juinio;

AMCHINA: Ma Jun (John), Zhang
Hong, Ge (Mary), Yi Ji Xuan (Yves),
Peng Hui Fang (Margaret), Cui Hong
(Tracy), Ma Chong (Michael), Wang
Ying (Vicky), Yang Honhy (Honhy),
Zhong Nigo (Nigo), Song Kaidy
(Kaidy);

CONSULTANTS

Sustainability: Stefano Valente
Structural engineering: Francesco
lorio

Rendering: Linrender

RENOVATION
New Clothes

for Old Skyscrapers

(p. 46)
MATERIALS PROVIDED BY LAVA

Skyscrapers, as well as any
other buildings may age
both morally and techni-
cally. And then the prob-
lem arises - either demol-
ish such a construction or
upgrade it. An interesting
concept for retrofitting
buildings was proposed
by the Laboratory for
Visionary Architecture
(LAVA). This sustainable
and cost effective inno-
vative plan is known as
“re-skinning” and can be
widely applied to other
aging icons around the
world. At the heart of the
concept named ‘Tower
Skin’ is an application of
easily installed membrane,
which design is presented
by LAVA at the Venice
Architecture Biennale.

RE-SKIN / MORE WITH LESS
The design story started when
International architectural firm LAVA
has developed a simple, cost effective,
easily constructed skin that promises
to transforms aged 1960’s buildings in
Sydney, into sustainable, iconic build-
ings.

What initially began as a specula-
tive proposal for a bold re-shaping

of the UTS tower on Broadway has
evolved as a broader architectural sys-
tem for re-purposing inefficient and
outdated buildings without the need
to demolish and rebuild. LAVA has
developed a simple, cost effective and
easily constructed building skin that
can transform the identity, sustainabil-
ity and interior comfort of an existing
structure such as the UTS tower.

The ‘skin’ is a translucent cocoon
that can create its own ‘micro climate’.
It can generate energy with photovol-
taic cells, collect rainwater, improve
the distribution of natural daylight and
it can use available convective energy
to power the building’s ventilation
requirements.

A pre-existing building is wrapped
with three-dimensional lightweight,
high performance composite mesh
textile. Surface tension allows the
membrane to freely stretch around
walls and roof elements achieving
maximum visual impact with minimal
material effort.

The skin is also an intelligent media
surface that can be used for dynam-
ic animation and to communicate
information into the public realm -
effectively integrating principles of
architecture, fashion, media and com-
munication design into a new hybrid
typology.

MAIN FEATURES

Rejuvenation ‘Tower Skin’ will create
a new iconic tower for Sydney. As the
Opera House is an international cul-
tural icon facing the harbour, the UTS
tower will be an icon for the inner
Sydney, representing an innovative
and realistic approach that addresses
the challenges of environmental sus-
tainability.

Rapid transformation and develop-
ment of media, communication and
technology will act as the catalyst for
the rejuvenation of the tower identity,
performance and user comfort.

Media walls have an increasing role
in city skylines. The UTS Tower will pro-
mote its own identity as a public and
progressive institution with interac-
tive, energy efficient light systems that
keep up with the university’s develop-
ments in real time.

The elegance of the proposal
masks a hard working intelligence
and sustainable philosophy not seen
within the city; an effective, strong
and poetic intervention derived from
LAVA’s concern with biomorphology,
ecology and efficiency of a ‘minimal’
surface.

SUSTAINABILITY

Tower Skin creates a see through
‘Cocoon’ around the tower that acts
a high performance ‘micro climate’
that generates energy, collects water,
improves day lighting and uses avail-
able convective energy to power the
towers’ ventilation and distribution
requirements.

WATER

During rain events water is collected
locally across the skin to contribute and
offset the towers existing water loads.

MICROCLIMATE

The skin acts as a microclimate around
the existing tower. Convective energy
draws vertically to the top of the tower
generating energy that in turn reduces
energy loads for inbound air condi-
tioning.

SOLAR COLLECTION & ACCESS
Solar energy is collected annually to
offset night energy requirements of
the skin and existing building loads
during the day.

USER CONTROL

With minimal intervention the existing
facade is adapted to allow localized user
control that makes use of the external
convective energy to supply air and con-
trol temperature within the interior by
opening single glazing bays to boost
ventilation flows that feed from a core of
centralized conditioned air.

EASE OF CONSTRUCTION

The design embraces digital tech-
nology with computer designed
and generated components that are
manufactured off site to exacting
tolerances. Initial design options and
configurations are easily generated to
accommodate and address the most
complex brief issues and operational
requirements.

Common features reduce fabrica-
tion time and effort whilst standard
elements allow fast and easy repro-
duction for replacement. Minimal steel
components and typical point fixings
further improve efficiency and ease of
construction.

A process of optimized minimal
surface design and digital fabrication
technology allows the Tower Skin to
reveal a new dimension in sustainable
design practice.

Fulfilling the sustainable agenda of
the rejuvenation, the work would suc-
ceed in its quest for optimum efficiency
in material usage, low construction
weight, fabrication and installation time,
while at the same time achieving maxi-
mum visual impact on an urban scale.

Tower Skin will demonstrate a cut-
ting edge digital workflow, enabling
the generation of space out of a light-
weight material that requires minimal
adjustments onsite to achieve a com-
plete installation in an extremely short
time.

OPPORTUNITY & POTENTIAL

With minimal adaptation the exist-
ing tower floor plate offers a major
opportunity to significantly enhance
the sustainable performance of the
tower as a whole. Natural daylight,
ventilation, and user comfort will be
greatly enhanced with the raising of
internal floor levels and removal of
the existing ceiling.

City views diffuse daylight and visu-
al comfort will encourage occupants
to engage with the tower edge, enjoy-
ing the unique city vistas and life from
the tower interior.

TECHNOLOGY DAY & NIGHT
The Tower is wrapped with a 3-dimen-
sional lightweight high performance

fabric that is based on minimal surface
tension that allows it to freely stretch
around walls and roof elements.

As the day shifts to the night, Tower
Skin reveals itself as a dynamic bea-
con for Sydney’s skyline, an intelligent
media surface, communicating infor-
mation such as performances and
campus events in real time, reflecting
the heartbeat of UTS.

Taking into consideration innova-
tions in media facade treatment the
UTS tower will have an active role
in broadcasting light performances,
campus events as well as complex
informative displays for the public
environment at both campus scale and
city scales.

The form of the UTS tower allows
different treatments according to site-
specific information, city uses and
daily light patterns. This results in con-
trolled distribution of both fabric per-
formance and media content Design

TOWER SKIN

The re-skinning technology could
be easily applied to other buildings
around the world in need of a facelift,
quickly and cost-efficiently enhanc-
ing their performance and aesthet-
ics through minimal intervention. The
concept continues LAVA's research
into sustainable public architecture by
combining lightweight contemporary
materials with the latest digital fabri-
cation technologies with the aim of
achieving more (architecture) with less
(material/energy/time).

“The speculative project, ‘Tower
Skin’, offers a unique opportunity to
transform the identity, sustainability
and interior comfort of the once state-
of-the-art building,” said Chris Bosse,
Australian director of LAVA.

Tower Skin

Location: Sydney, Australia
Customer: N/ A

Architecture: Laboratory for
Visionary Architecture (LAVA)
Architects: Chris Bosse, Tobias
Wallisser, Alexander Rieck
Environmental concept: Ross
Harding, Advanced Environmental
Design: Professor Max Irvine
Membrane advice: Daniel Cook, Mak
Max

Model: Andrew Southwood-Jones,
Catherine Zhuang, Christen Meli,
Alexander Kashin

Status: Visionary project

Date: 2010

AWARD
Skyscrapers

of the Year

(p. 60)
MATERIALS PROVIDED BY CTBUH

Annually, every sum-
mer the Council on Tall
Buildings and Urban
Habitat (CTBUH) names
the Best Tall Buildings of
the year.

June 19 in Chicago four
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buildings from the United
States, Australia, the
Netherlands and the
United Arab Emirates were
named as the best tall
buildings in the world for
2014.

Many presented projects shown
strong sustainability commitment,
including greenery at height, and
older buildings re-energized by
thoughtful renovations. Eccentric
shapes, new programs and uses chal-
lenge traditional perceptions of tall
buildings. An overall winner for the
“Best Tall Building Worldwide”, as
well as the awardees in categories of
Urban Habitat, 10-Year, Innovation,
Lifetime Achievement and Worldwide
awards will be named from the four
regional winners, following presenta-
tions from the owners and architects
of each building, at the CTBUH 13th
Annual Awards Symposium, which will
take place at the lllinois Institute of
Technology, Chicago, on November 6.
The Council received 88 entries from
around the world for the Best Tall
Building awards. The largest number
of entries was from Asia, with a signifi-
cant number also from Europe.

This year’s group of entries was
remarkable in that it contained a num-
ber of fantastic renovation projects
(including Winner, The Edith Green-
Wendell Wyatt Federal Building,
Portland; and Finalist, United Nations
Secretariat Building, New York), proj-
ects that incorporated vertical green-
ery in new and exciting ways (includ-
ing Winner, One Central Park, Sydney;
and Finalists, Abeno Harukas, Osaka
and Ideo Morph 38, Bangkok), and a
variety of programs and uses that have
historically not been accommodated
in buildings, such as higher education
(including Finalist, The Jockey Club
Innovation Tower, Hong Kong). New
horizons in form were pushed aggres-
sively, yielding towers in “wheel”
or “doughnut” shape and playing
off proximity to water (see Finalist,
Sheraton Tai Lake Resort, Huzhou),
a twisting helix (see Winner, Cayan
Tower, Dubai), and towers that curve
in all dimensions (see Finalist the Point,
Guayaquil, Ecuador).

“The submissions this year reflect
the incredible diversity of tall build-
ings being built around the world,”
said Jeanne Gang, awards jury chair
and founding principal of Studio Gang
Architects. “Even more so, they reflect
the dawning of a global recognition
that tall buildings have a critical role to
play in a rapidly changing climate and
urban environment.”

The CTBUH Best Tall Building Awards
are an independent review of new
projects, judged by a panel of industry
experts. Projects are recognized for
making an extraordinary contribution
to the advancement of tall buildings
and the urban environment, and for
achieving sustainability at the broad-
est level.

Winners and finalists are featured
in the annual CTBUH Awards Book,
which is published in conjunction with

a major global publisher and distrib-
uted internationally each year.

AMERICAS WINNER:

Edith Green-Wendell Wyatt Federal
Building, Portland, Oregon, USA
The Edith Green-Wendell Wyatt
(EGWW) Federal Building is an exist-
ing 18-story, 512,474 square-foot
(47,610 square-meter) office tower,
completed in 1974. The building no
longer met the functional or the ener-
gy and conservation requirements of
the contemporary US government,
SO a major renovation project was
undertaken. A mechanical upgrade
was paired with a full replacement of
the building envelope with a distinc-
tive shading facade, affording better
energy performance and a new lease
on life.

This project achieves operational
sustainability that would be admirable
in a brand-new building, let alone a
retrofit of a 1970s “energy hog.” The
building has been transformed from
a bunker-like, concrete-encased mass
into a trellised volume that seems
more lightweight by an order of mag-
nitude, yet affords more floor space
than the previous version. The trans-
formation speaks volumes about
the change in attitude of Americans
toward their environment, and in the
relationship between Americans and
their government.

“Improving energy performance is
an obligation of the building com-
munity, and it’s great to see the gov-
ernment meaningfully participat-
ing in that objective,” said Jeanne
Gang, awards jury chair and founding
principal of Studio Gang Architects.
“This renovation project significantly
expands the original design’s energy
strategies, while, at street level, con-
tributing to a more active urban expe-
rience.”

ASIA & AUSTRALASIA WINNER:

One Central Park, Sydney, Australia
One Central Park uses two unusual
technologies for tall buildings - hydro-
ponics and heliostats - to grow plants
around the periphery of the building
at all levels. The shading saves cool-
ing energy, while the heliostat directs
sunlight for heating and lighting into
or away from the building and the
adjoining park when it is most needed.

The project presages a future
in which biomimicry is no longer a
radical concept in architecture, while
inverting a perception that tall build-
ings can only block light and rob the
urban environment of natural green-
ery. Instead, it does just the oppo-
site, strategically casting light about
itself to reduce rooftop heat loads and
stir visual interest at height and on
the ground, while enshrouding itself
in lush greenery. By showcasing the
green art of the possible, One Central
Park ascribes a tantalizing literalness
to the expression “a forest of skyscrap-
ers.”

“Seeing this project for the first time
stopped me dead,” said juror Antony
Wood, Executive Director, CTBUH.
“There have been major advances in
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the incorporation of greenery in high-
rise buildings over the past few years —
but nothing on the scale of this build-
ing has been attempted or achieved.
One Central Park strongly points the
way forward, not only for an essential
naturalization of our built environ-
ment, but for a new aesthetic for our
cities — an aesthetic entirely appropri-
ate to the environmental challenges
of our age.”

EUROPE WINNER:

De Rotterdam, Rotterdam,
Netherlands

De Rotterdam is the largest building in
the Netherlands, at 150 meters’ height
and 162,000 square meters of area. Its
mass is broken down by three inter-
connected mixed-use towers, accom-
modating offices, apartments, a hotel,
conference facilities, shops, restau-
rants, and cafes.

De Rotterdam is an exercise in
formal interpretation that is at once
reminiscent of an imported mid-
century American skyscraper, but
epitomizes the off-center experi-
mentalism of modern Dutch art of
the foregoing century. The nighttime
twinkling of the lights indicating dif-
ferent programs throughout the day
lends dynamism and contributes to
the humanization of the monoliths. It
is as if the moai of Easter Island were
constantly craning their necks and
raising their eyebrows at the change
all around.

“This three-tower set acknowledges
its inevitability on the skyline, break-
ing down what could have been an
overwhelming mass into digestible
parts,” said juror Saskia Sassen, Robert
S. Lynd Professor of Sociology and
Co-Chair, The Committee on Global
Thought, Columbia University. “It
demonstrates a confident agility as
one shifts perspective and the sun
circumscribes it.”

MIDDLE EAST & AFRICA WINNER:
Cayan Tower, Dubai, UAE

The Cayan Tower is a 75-story luxury
apartment building with a striking
helical shape, turning 90 degrees over
the course of its 304-meter height.
Each floor is identical in plan, but is set
1.2 degrees clockwise from the floor
below, giving the tower a distinctive
form by way of an innovative, efficient,
repeatable structure.

In an environment where so many
tall buildings lined up in a row against
a humid and reflective backdrop can
make massive buildings seem like
cardboard matte cutouts, it takes an
extraordinary design gesture to indel-
ibly express the three-dimensionality
of a building. Cayan Tower makes that
gesture; happening upon its dancing
form in the skyline is like encountering
a hula-hooper on a train full of gray
flannel suits.

“The intelligent helical design of the
Cayan Tower responds to very spe-
cific and challenging local conditions,
whilst providing a visually striking new
landmark for the Dubai skyline,” said
juror Sir Terry Farrell, Principal, Farrells.
“This building expresses its structure

through its form in an elegant and
sophisticated way, enhancing the
architecture of the existing waterfront
site.”

AMERICAS FINALISTS:

The Point, Guayaquil, Ecuador

The Point is the tallest building and
structure in Ecuador, at 137 meters. It
takes the opportunity presented by
its prominent place in the skyline to
experiment with the traditional sky-
scraper form, by undulating as a sculp-
ture representing the flow of the water
in the Guayas River, stepping out of
the way of key views, while becoming
a key view in and of itself. The curv-
ing, cantilevered form has already won
hearts and minds in Ecuador, where its
model can be found in many stores as
a souvenir of the Guayaquil. It even has
a nickname: “the screw.”

United Nations Secretariat Building,
New York, USA

A worldwide symbol of postwar
optimism and resiliency, the 1952
UN Secretariat is a signature work of
mid-century Modernism by the trio
of Le Corbusier, Oscar Neimeyer and
Wallace Harrison. By the time renova-
tions began in 2008, the Secretariat
had severely outdated fixtures, safety
features, and a leaky curtain wall. This
thoroughgoing renovation replaced
elevators, fire safety and mechanical
equipment, installed an architecturally
sensitive but modernized envelope,
and improved floor plate utilization.

Asia & Australasia Finalists:

8 Chifley, Sydney, Australia

This new building in Sydney’s central
business district presents an assertive
and distinctive physical form, with
an airy elevation of volumes on stilts,
creating a public park below, unified
by red-painted cross braces. The form
supports an innovative interaction
concept for the modern office build-
ing. The 21 levels of office space are
connected by adaptable, three-story
interlinked “vertical villages,” includ-
ing a “village square” at the 18th floor
as the building’s social heart.

Abeno Harukas, Osaka, Japan
Abeno Harukas is the tallest building
in Japan, but its significance extends
beyond this, to its anchoring role in
the urban core of one of the coun-
try’s great cities, and for its novel use
of greenery. The building, situated
above a major rail terminal, maxi-
mizes the density of the plot, but
breaks up its mass with shifting vol-
umes and sunlit sky lobbies and set-
backs for sky gardens. Three volumes
with different floor area are shifted
and stacked to intake sunlight and
wind to the cascading greenery of
the central void. The gardens placed
on setbacks reconcile the vertical
greenery with that of the adjacent
park. The public observatories chal-
lenge expectations by incorporating
greenery, offering an open-air court-
yard surrounded by the observation
ramps, and deploying full-height
glass in the restrooms.

Ardmore Residence, Singapore

The design concept of the Ardmore is
a multi-layered response to the natu-
ral landscape of the “garden city” of
Singapore. This landscape concept is
integrated into the design by means of
the facade’s organic textures and pat-
terns; expansive views across the city
made possible by large glazed areas,
bay windows and double-height bal-
conies; the interior “living landscape”
concept adopted for the design of the
two apartment types and the intro-
duction of transparency and connec-
tivity to the ground level gardens by
means of a raised structure, supported
by an open framework.

FKI Tower, Seoul, South Korea

The 50-story, 240-meter FKI Tower
features an innovative exterior wall,
designed specifically for the proj-
ect. The building’s unique skin helps
reduce internal heating and cooling
loads and collects energy through
photovoltaic panels that are inte-
grated into the spandrel areas of the
southeast and southwest faces, giving
the building a distinctive texture that
is also functional. It also features an
expansive rooftop atrium, topped by
custom photovoltaic panels

Ideo Morph 38, Bangkok, Thailand
Ideo Morph 38 consists of two resi-
dential towers of differing height
and apartment layouts, unified by
an outer “tree bark” skin of precast
panels and green walls, accented by
dramatically projecting cantilevered
glass rooms. Sky gardens at regular
intervals contribute to the design lan-
guage, bringing a new level of com-
munity to the lives of inhabitants,
and tying the buildings into the lush
green landscape of their surroundings.
The greenery also extends over the
podium car park, shading inhabitants
and autos from harsh sunlight while
enhancing the facade of the parking
area.

Sheraton Tai Lake Resort,

Huzhou, China

This ring-shaped building cuts an
unmistakable profile on the surface
of Nan Tai Lake, forming a reflection
in the water and creating a surreal
image. The shape of the hotel provides
all rooms with favorable views of the
waterfront and surrounding city, while
accepting maximum natural light from
all directions. When night falls, the
entire building is lit up brightly by
both its interior and exterior lighting.
Soft light wraps around the hotel and
the water, resembling the bright moon
rising above the lake, unifying symbols
of classical and modern China.

The Interlace, Singapore

This integration of the best of hori-
zontal and vertical living frameworks
is more than the sum of its parts. The
scissoring, overlapping forms suggest
innumerable possibilities for chang-
ing perspective, meeting new neigh-
bors, or finding a longer way home,
within one complex. Taken apart from
their stacked positions atop unseen

axes, the relatively straightforward,
balconied rectilinear forms reveal the
immensity of past missed opportuni-
ties to orient International-Style regi-
ment towards, or better yet, to render
it part of the landscape.

The Jockey Club Innovation Tower,
Hong Kong, China

The profile of the Jockey Club
Innovation Tower, a new school of
design building for the Hong Kong
Polytechnic University, is generated
through an intrinsic composition of
its landscape, floor plates and louvers,
dissolving the classic typology of the
tower and podium into a seamless
composition. Internal and external
courtyards create new spaces of an
intimate scale, complementing larger
athletic facilities, to promote a diversi-
ty of civic spaces which are integrated
to the university’s campus establish-
ment. Inside, the building is open and
transparent for its staff and students
with maximized views and indirect
natural light. The energy and life of the
school is thus reformed vertically.

Wangjing SOHO, Beijing, China

The Wangjing SOHO Project s
designed as three dynamic fish-like
mountain forms that merge together.
The juxtaposition of the mountain-
like towers continuously change views
from all directions, always elegant and
fluid. The exterior skin of the tow-
ers consists of flowing, shimmering
ribbons of aluminum and glass that
continuously wrap and embrace the
sky. Inspired by the surrounding move-
ment of the city, the sun, and the wind,
the project creates a strong identity
that anchors the Wangjing area and
creates a gateway-beacon that can be
seen on the way to and from Beijing
Capital Airport.

EUROPE FINALISTS:

DC Tower, Vienna, Austria

Austria’s tallest building, DC Tower 1,
has become an invaluable landmark
of the Donau-city in Vienna. The 220-
meter building comprises an entirely
new urban district with a diverse range
of functions: offices, a four star hotel,
apartments, a sky bar, a public open
space, restaurants, and a fitness center.
The folds contrast with the no-non-
sense rigor of the other three fagades,
creating a tension that electrifies the
public space at the tower’s base. The
facade’s folds give the tower a lig-
uid, immaterial character, a malleabil-
ity constantly adapting to the light, a
reflection or an event. Dancing on its
platform, the tower is slightly oriented
toward the river to open a dialogue
with the rest of the city, turning its
back on no one, neither the historic
nor the new Vienna. A subtle game
of flat and folded fagades affords the
glass and steel tower a sensual iden-
tity. The exposed concrete structure is
meant to be touchable.

NEO Bankside, London, UK

NEO Bankside comprises 217 residen-
tial units in four buildings ranging
from 12 to 24 stories. Its four hex-

agonal pavilions have been arranged
to provide residents with generous
accommodation, stunning views and
maximum daylight. The steel and
glass pavilions take their cues from
the immediate context. A generous
public realm is created, animated by
retail at ground level. Landscaped
groves define two clear public routes
through the site, which extend the
existing landscape from the riverside
gardens outside Tate Modern through
to Southwark Street, and act as a cata-
lyst for creating a lively and vibrant
environment around the base of the
buildings throughout the year.

PERSPECTIVES
Villas Overlooking

the Clouds

(p. 66)

MATERIALS PROVIDED
BY AMPHIBIANARC

In Zhengzhou, Henan
Province of China

recently started the
construction of high-end
condominium project
designed by Los Angeles-
based architecture studio
amphibianArc. The city

is considered one of

the cradles of Chinese
civilization and renowned
for its being one of the
eight historical former
capitals of the Middle
Kingdom. Nowadays -

it is a big dynamic
metropolis with a rapidly
growing population (in
1970 its population was
1,000,000 people, in

2006 - 7.2 million). There
are developed cotton
manufacturing, food
processing, chemical
industry, and textile
machinery. It is also one of
the largest transportation
centers throughout the
country.

The project of the 353,767 sq m high-
end condominium complex located
at the intersection of Jinshui Dong
Road and Dongfeng Qu is a part of
sub-center of Eastern Zhengzhou New
District CBD. It consists of nine high-
rise residential towers and three living
facility buildings enclosing the cen-
tral garden. These facility buildings
include a public club house, a sup-
porting facility building and a nine-
classroom kindergarten.

A single design style has been
adopted for all eleven structures, uni-
fying the development into one archi-
tectural gesture.

The project is positioned as a high-
end residential community, targeted
to be the signature project of this kind
in the area. Therefore, the planning
and architectural design features are

focused on creating a unique and luxu-
rious environment to attract an exclu-
sive clientele.

The design draws inspiration from
the concept of the “cloud”. During
the pre-planning stage, we com-
mitted to creating an all-intelligent
“cloud” community combined with
advanced technology to redefine
the emerging lifestyle of the internet
age. Meanwhile, the design team also
extends the concept of the “cloud” to
the architectural design. The building
facade design uses large areas of dark
glass that stand in sharp contrast with
the sleek white terraces and balconies,
highlighting a spirit of dynamic light-
ness for the overhangs visually. The
tower building’s design features are
extended to the design of the three
facility buildings, which also empha-
size organic shapes and sleek lines.

The residential units have been
designed for privacy and comfort with
ample opportunity for cross ventila-
tion and multiple spaces with good
solar exposure. The large private ter-
races and small balconies bring the
natural environment to each unit, and
the terraces allow each unit to expand
the living spaces into the outdoors
through the use of large sections of
operable glass walls. This strong con-
nection to the outdoors and landscape
help meet the goal of providing each
residence with the feeling of a garden
villa in the sky. Special features for
the larger unit types differentiate the
project with other ones of its kind and
include double height living spaces,
double master suites, western and
Chinese kitchens, en-suite bathrooms,
and terrace swimming pools. Double-
height living spaces can be found
throughout the larger unit types with
large sections of operable glass walls
leading onto generous private terrac-
es and swimming pools. Western and
Chinese kitchens are included in the
design as are double master suites and
richly-planted balconies.

“We design visual impressions of
clouds by using an advanced technol-
ogy and project the impressions onto
the building,” architects involved in
designing the apartment explained.

The building’s facade design, for
example, uses dark glass that contrasts
with white-colored terrace and bal-
cony to suggest how white clouds jux-
tapose the dark sky.”

Modern China is rapidly urbanizing,
which leads to great overpopulation
of cities and high density of build-
ings, and hence to a reduction of
green space per capita. In the project
suggested by amphibianArc is used
three-dimensional planting, which
effectively increases the space with
lively vegetation that creates a verti-
cal “oasis” within a rather limited area.
This approach will enable to arrange a
similar snuggery for comfortable living
in every big city.

Location: Zhengzhou, Henan
Province, China
Architecture: amphibianArc
Area: 353,767 square meters
Creation Year: 2012

Status: under construction
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COMPETITIONS
Effervescence

of Invention
(p.72)

MATERIALS PROVIDED
BY EVOLO MAGAZINE
CONTINUATION.
Beginning in the N2 2, 2014

Number of eVolo Skyscraper
Competition projects were also award-
ed with honorable mentions, amongst
them are:

Sand Babel: Solar-Powered 3D
Printed Tower, Qiu Song, Kang
Pengfei, Bai Ying, Ren Nuoya, Guo
Shen, China

Sand Babel is a group of ecologi-
cal structures designed as scientific
research facilities and tourist attrac-
tions for the desert. The structures are
divided into two parts. The first part,
above ground, consists of several inde-
pendent structures for a desert com-
munity while the second part is par-
tially underground and partially above
ground connecting several buildings
and creating a multi-functional tube
network system.

The main portion of each build-
ing is constructed with sand, sintered
through a solar-powered 3D printer.
The top structures are based on the
natural phenomena called Tornadoes
and Mushroom Rocks, which is very
common in deserts. It utilizes a spi-
ral skeleton structure, which is tall,
straight and with strong tension, to
meet the requirements of residential,
sightseeing and scientific research
facilities. The dual funnel model not
only improves cross-ventilation, but
also generates water condensation
atop the structures based on tem-
perature differences. The net struc-
ture for the portion of underground
and surface is similar to tree roots.
This design not only helps to keep
flowing sand dunes in place but also
facilitates communication among the
buildings.

Climatology Tower, Yuan-Sung
Hsiao, Yuko Ochiai, Jia-Wei Liu,
Hung-Lin Hsieh, Japan, Taiwan

If you feel ill, you seek medical assis-
tance. If the city is sick, what should
we do? The Climatology Tower is a
proposed skyscraper designed as a
research center that evaluates urban
meteorology and corrects the environ-
ment through mechanical engineer-
ing. The skyscraper analyses microcli-
mates within cities as a result of the
use of industrial materials, the accu-
mulation of buildings, and the scarce-
ness of open spaces.

In order to maintain a healthy envi-
ronment for the city, two main strate-
gies are employed:

Environmental control engineering

The environmental control system
consists of evaluation and opera-
tional programs. Evaluation programs
inspect city climates through a variety
of factors such as insolation, radiation,
and thermal coverage. Collected data
is compared with humidity levels and
then mechanical systems respond to

reduce or increase the levels to opti-
mal environmental conditions.

Information expression

In addition to automatically adjust-
ing to optimal environmental condi-
tions, data is transferred from a control
center to extensive city departments,
giving opportunity to ultimately main-
tain a healthy environment through-
out the entire city. This can benefit
entire communities, notifying all of
present and upcoming environmen-
tal hazards and conditions. Climatic
information is also displayed publicly,
though digital networks, notifying the
public on maintaining certain condi-
tions, to preserve both energy and
health.

Launchspire, Henry Smith, Adam
Woodward, Paul Attkins, United
Kingdom

A cylindrical matrix of super tall
structure centered on an electromag-
netic vertical accelerator to eliminate
the hydrocarbon dependency of air-
craft during takeoff. The radical re-
interpretation of the skyscraper format
provides hyper density in an organic
and adaptive habitat.

Commercial air travel is celebrat-
ing its centenary in 2014 and over
the last 100 years aviation has made
an unprecedented impact on the way
people can experience an intercon-
nected and relatively open world.
Looking ahead, we can see that in
2050 aviation is predicted to fly 16 bil-
lion passengers and 400 million tones
of cargo. We must be able to manage
that with sustainable technologies and
efficient infrastructure.

The future of Aviation is anticipated
to rely on energy dense hydrocarbon
fuels to provide the power required to
make flight possible. On short flights,
as much as 25% of the total fuel con-
sumed is used during takeoff. The
most fuel-efficient route length for
airlines is 4,300 kilometers, roughly
a flight from Europe to the U.S. East
Coast. About 45 percent of all flights
in the European Union cover less than
500 kilometers.

An electromagnetic vertical accel-
erator, utilizing the technological prin-
ciples developed at CERN’s LHC and
maglev train propulsion, provides a
method for commercial aircraft to be
accelerated to cruising speed using
renewable electrical energy sources
from ground based infrastructure. The
longer accelerator and greater exit
velocity resulting in the aircraft being
closer to cruising altitude. This creates
a need for a super tall structure that is
advantageous due to improvements
in aviation efficiency, not as an iconic
expression of supremacy.

We propose a new methodology of
‘spiral tube’ structure that ensures a
habitable floor plate depth and simple
pedestrian movement throughout the
structure, whilst providing an overall
cross-sectional width to overcome sta-
bility issues

The structural solution is born out of
a desire to reinvigorate the ‘core and
floor plate’ model of high-rise build-
ings. By creating a continuous street
of privately owned ‘plots’ of habita-
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tion the development and evolution
of the towers inhabitation becomes
organic and specifically tailored to
provide for the people that live within
the tower. The use of plots would be
governed by a democratic planning
system to ensure the building serves
its occupants well. Schools, hospitals,
commercial, residential uses would
be interspersed throughout the tower
with approximately one third of all
Plots to be public green spaces, nature
reserves and farm land. Due to the
scale of the building different climates
would be experienced at various lev-
els of the structure housing various
wildlife and crop species, whilst also
being natural devices for internal cli-
mate control.

The concept is essentially a heli-
cal version of the classic urban grid
environment. This has the benefits of
extreme high density, elevated living,
mass transportation to different lev-
els, pedestrian and cycle travel locally
to enable healthy living. Community
interaction and a unique and varied
sense of place are achieved to each
area of the tower. As the building ages
specific areas develop to support an
organic and culturally rich network of
settlements within the matrix of the
structure.

The towers can be built close to
renewable energy infrastructures;
hydropower in the mountains, tidal
and offshore wind nearer the coast.
The city is the building, the surround-
ing environment will remain natural
thus the urban realm becomes a verti-
cal entity within the wilderness.

The building is effectively a conflu-
ence of road, rail, air and space trans-
portation. A contemporary settlement
built around the movement of people.

Hyper-Speed Vertical Train Hub,
Christopher Christophi, Lucas
Mazarrasa, United Kingdom

The cinematic vision of hyper speed
rail was once a phenomenon. However,
nations from around the world from
the USA to UK are again consolidating
futuristic proposals for an advanced
public transport network, to maximize
the economic growth of their cities.

The Hyper Speed Vertical Train Hub,
aims to resolve the inevitable chal-
lenges that cities will face by 2075, and
offers a deliverable and sustainable
solution for the future of the transport
generation.

As the world’s population dramati-
cally increases, the demand for goods,
natural resources, foods, fuel and land
would have increased significantly by
2075. The majority of the future’s pop-
ulation will gravitate towards living in
mega-cities, increasing the pressure
and competition for adjacent subur-
ban land, therefore forcing cities to
explore more innovative forms of pub-
lic transport.

The essence of time is already an
invaluable representation for the tech-
nological revolution. Smart phones,
video calls are already cemented into
society as mandatory modes of com-
munication. However, our proposal
will not only simplify time, it will
reduce CO, emissions, increase energy

security and revolutionize internation-
al trading relations. The project will
become a ‘repeatable’ piece of infra-
structure that can be implemented
to support any city around the world,
connecting to a new Hyper Speed
under and over ground network, with
trains covering an average distance of
300miles in 30 minutes.

The Hyper-Speed Vertical Train Hub
aims to replace existing flagship train
stations and create new key connec-
tive points for the exchange of people
and goods with the new hyper speed
network. The proposal will ‘flip” the
traditional form and function of the
current train station design vertically,
and re-form it into a cylindrical mass
to increase the towers train capac-
ity. This tall cylindrical form aims to
eliminate the current impact that tra-
ditional stations have currently on land
use, therefore returning the remaining
site mass back to the densely packed
urban Mega City. This remaining land
will surround the base of the tower
forming a large urban park, leading
towards to the base of the Hyper-
Speed Vertical Hub. Passengers will
travel into the main lobby allowing
travelers to ascend through the atrium
and through the platforms and onto
the carriages. The trains will create a
dynamic and kinetic facade, one that
will be continuously evolving and
responsive to the workings of the ver-
tical hub, a language that can be read
by the whole city. As the train travels
and transitions from its horizontal for-
mation, and ascends up the facade
vertically, the carriages will pivot simi-
lar to that on a ‘Ferris wheel’, allowing
the passengers within the carriage to
remain in an upright position and fac-
ing towards the cityscape. The car-
riages will be supported by a magnetic
structure located at either side, elimi-
nating the need for rails beneath, and
allowing the carriages and its passen-
gers to connect to the tower.

Rainforest Guardian Skyscraper,
Jie Huang, Jin Wei, Qiaowan Tang,
Yiwei Yu, Zhe Hao, China

The Rainforest Guardian Skyscraper
consists of a water tower, a forest fire
station, a weather station, and scientif-
ic research and education laboratories.
It stands still at the Amazon's frontier,
preventing fires effectively by captur-
ing rainwater in the rainy season and
irrigating the land in the dry season.

The lotus-shaped water tower is
capable of capturing rainwater direct-
ly. The collected water is filtered and
stored in spare reservoirs. Using capil-
larity combined with active energy,
the aerial roots with a distinct sponge-
structure can absorb and store the
excess water without disturbing the
Amazon’s ecosystem. In the case of
fire, firefighters fly to the scene and
extinguish the fire with the collect-
ed water. In addition, the Guardian
Skyscraper provides special scientific
research laboratories for scientists to
monitor the climate change and the
ecosystem stability. The laboratories
also act as exhibition spaces for tour-
ists to create environmental aware-
ness.

The New Tower Of Babel, Petko
Stoevski, Germany

Cities are strongly influenced by
their landscapes resulting in various
spaces and unique structures, which
define its inhabitants’ way of life. Some
cities have open, free spatial structures
while others evolve vertically follow-
ing a particular grid.

The New Tower of Babel is a steel
construction built over the desert
surface with multiple levels planned
depending on the landscape’s topol-
ogy. The top two panels are made
of glass, and the air contained in
between is warmed up by the sunlight.
The structure is slightly tilted upwards,
which leads the air to the middle of
the tower into an inner cylindrical. The
updraft power channels the warm air
into the chimney tower, propelling the
wind turbines located in the base of
the building, thus converting kinetic
energy into electrical power. Under the
glass panels, protected from adverse
weather conditions, dust, and debris,
photovoltaic panels are placed. They
generate electricity while reflecting
the sunrays thereby further increasing
the temperature of the air contained
between the glasses. Underneath, the
floor plates are transformable and can
be utilized in different ways, includ-
ing the transportation of people and
goods as well as the transmission of
water, gas or electricity. Moreover, the
photovoltaic panels cast a shadow,
which cools down the land’s surface.
This newly created microclimate
allows the creation of residential and
recreational areas as well as the devel-
opment of agriculture.

The individual spatial elements cre-
ate a common body and allow the use
of space in different ways. The ele-
ments follow the principles of statics:
by gradually decreasing the weight of
the structures moving from the base
up. Different solutions of the open
spaces break off the continuity of
inner spaces and create places with
unique identity. The Tower of Babel
establishes a new landscape, which
makes use of the natural forces of
an upwind power plant and therefore
stretches from the horizontal to the
vertical. The environment is decided as
an open city, with maximum freedom.
The building is characterized by many
different spaces and leaves their use
open to improvisation. Therefore, life
develops in different places with dif-
ferent intensity. The project reinforces
the principles of sustainability, which
allow long term economic, social, and
ecological development.

Bamboo Forest: Skyscrapers and
Scaffoldings in Symbiosis, Thibaut
Deprez, France

Light and resistant, bamboo is tra-
ditionally used as a building mate-
rial in numerous regions around the
globe. Over time, its allocation was
somewhat modified, especially in Asia.
Henceforth, within great cities, it is
restricted to being used as a building
construction support. In this way, it
was used for the scaffolding of five of
the greatest skyscrapers in the world.
Bamboo scaffolding served the splen-

dor of these constructions, but also
contributed to the erection of many
much more modest towers. These
towers make us feel ill at ease because
of the harshness and coldness of their
frontages. The virtually infinite stack-
ing of identical storeys annihilates all
human expressions and interactions.
Abruptly cloned, these towers pro-
duce oppressing dormitory towns.

The stance of this project is set up
around the observation of the harsh-
ness of these towers and to suggest
a solution. The project offers to use
bamboo scaffoldings as a driving
force to promote the revival of these
buildings by making them permanent
and inseparable from the construc-
tion. They endow the towers with an
external surface which the inhabitants
can directly claim and where life can
expand. They produce a net which can
be fashioned according to the circum-
stances, specific to each building and
give each one a true identity. They
promote the emergence of authentic
vertical gardens in places where densi-
ty does not allow the establishment of
horizontal gardens. Furthermore, they
favor the stabilization of structures
during earthquakes and support an
ecological production of energy — tow-
ers and bamboo scaffoldings achieve
symbiosis.

PieXus Tower: Maritime
Transportation Hub Skyscraper For
Hong Kong, Chris Thackrey, Steven
Ma, Bao An Nguyen Phuoc, Christos
Koukis, Matus Nedecky, Stefan
Turcovsky, United States

The PleXus Tower emerges from
the banks of the West Hong Kong
Harbor as a distribution of disjointed
structures, initially finding itself amidst
the neighboring ferry terminal. The
structure starts out as distributed pods
reaching out to connect with the city’s
transportation fabric, accepting traffic
from the water in the form of boats,
ferries, and other water vehicles. This
misfit arrangement of structural pods
weaves into alignment with the Macau
terminal to greatly increase the scale
of the transportation hub. Bridged
together by connected pipelines over
the water, these pods work in harmony
with the existing Macau Ferry Terminal
to expediently move people towards
the inner structure. This assembly
forms a podium for the first segment
of the tower, which emerges as a park-
ing structure accessible from the high-
way network tangent to the tower.

Located at the water’s edge next to
the Macau Ferry Terminal, the tower’s
design varies in both its circulation
and organization to control the speed
at which it receives and negotiates the
flow of traffic to optimize movement
around and inside the structure.

As you move inward from the receiv-
ing pods, the main structure begins
to evolve its own function. First is a
horizontal parking structure on the
lower levels of the main building,
which emerges as a parking structure
accessible from the connected high-
way network to efficiently receive car
traffic. As you move up the main struc-
ture, business and shopping space is

available, all accessible by car to the
highest level of the tower. The upper
reaches of the towers are set aside for
residential space, high above the noise
of the city, providing a living area that
incorporates spectacular views of the
dynamic city skyline. A heliport on top
of the structure can receive air traffic
from above.

The solid form on the south side of
the main tower receives solar energy
during the day, providing power to the
building. The skin is breathable with
numerous openings designed to over-
lap each other, undulating through-
out, and allowing carbon dioxide to
easily filter out from the designated
parking areas on the lower levels. Each
parking level will also utilize foliage
to further filter carbon dioxide from
the air helping to reduce pollution in
Hong Kong.

The PleXus tower was conceived as
a segmented, but highly connected
network of major transportation func-
tions, as well as housing conventional
program. The shift in the way the
tower design is read, as well as in the
functionality of each segment, pro-
vides greater programmatic control.
Residential is accessible yet private,
parking is convenient, and circula-
tion through the ground-level public
space is able to provoke interest. At
night, lights will glow from the panels,
reminding us of the connections these
segments share as well as blending in
with Hong Kong’s unique night sky-
line.

Project Blue, Yang Siqi, Zhan
Beidi, Zhao Renbo, Zhang Tianshuo,
China

China’s explosive economy has left
the world in awe but the country is
paying a big price as the “factory of
the world” is getting polluted at an
alarming speed. Chinese cities are now
characterized by an unhealthy hazy
weather as the result of large amounts
of suspended particles in the air.

The purpose of Project Blue is to
transform suspended particles into
green energy by creating an enor-
mous upside down cooling tower with
a multi-tubular cyclic desulfurization
system that produces nitrogen and
sulfur. When both elements are com-
bined with the atmospheres surplus
of carbon monoxide the result is water
coal that would later be transformed
methane and used as green energy
through a low-pressure reaction called
low pressure efficient mathanation - a
physical-chemical process to generate
methane from a mixture of various
gases out of biomass fermentation or
thermo-chemical gasification.

To be continued.

CONCEPT
Hyper Filter

for Megacity

(p- 78)
MATERIALS PROVIDED
BY EVOLO MAGAZINE

As we have already men-
tioned, one of the basic

conditions of the project
participation in the eVolo
Skyscraper Competition
was the environmental
friendliness of the pre-
sented model. Therefore,
is not surprising that the
idea of Russian architect
Alexey Umarov to create
Hyper Filter Skyscraper
was confered by jury with
Honorable Mention award.
This extraordinary Hyper Filter
Skyscraper was designed to inhale car-
bon dioxide and other greenhouse
gases and exhale oxygen. This biomi-
metic structure uses long pipe filters in
the air purification process and stores
harmful substances for use in the
chemical industry. One of the great-
est problems that the world is facing
today is that of environmental pol-
lution, increasing with every passing
year and causing grave and irreparable
damage to the Earth.

Environmental pollution can be
divided into the following types: Local,
Regional and Global.

This process is considered as an
evidence of atmosphere recoursel
finiteness and it shows limits of the
natural atmosphere self-regenerating.
However sharp increasing pollution
has reached the level of self-regener-
ation inability and even stepped over
this border.

Under nowadays level of pollution
the harmful substances from air pol-
lution source spread over dozens and
hundred kilometers. The term “pol-
lution source” itself means a lot. A
whole region and even a country can
represent a single pollution source.
By now some important problems of
anthropogenic Earth pollution have
appeared. They are as follows:

1. Possible climate changes caused
by anthropogenic warmth, carbon
dioxide and volatile solids emission to
the atmosphere.

2. The Earth ozone layer damage
possibility connected with freons,
nitrogen oxides and some other envi-
ronmental contaminants.

3. Global environment pollution
from radioactive material, heavy met-
als and pesticides shows harmful
impact on the ecology system.

4. The problem of water pollution
from atmosphere precipitation, stream
flow, ground and water transport.

5. Problems of atmospheric transfer
and acid rain.

With all that surface area, it makes
perfect sense that our skyscrap-
ers should be doing double duty! A
response to environmental pollu-
tion in urban areas, the Hyper Filter
Skyscraper was designed to inhale car-
bon dioxide and other harmful gases
in cities and exhale concentrated oxy-
gen. The skin of the project is made
out of long pipe filters that catch par-
ticles and store them for disposal or
reuse later.

The Hyper Filter project is designed
to solve the regional air pollu-
tion problem. Located in big cities
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between skyscrapers surrounded by
busy traffic roads, stations and facto-
ries The Hyper Filter “inhales” polluted
by CO,, harmful gases air and “exhales”
clear concentrated O,. Atmosphere air
warmth is expected to sustain The
Hyper Filter building in working condi-
tions. The building envelope structure
is designed to provide proportional
clear air emission to the over-building
space. The external envelope with long
pipe-filters keeps temperature balance
of the building. All the released harm-
ful substances are moved on uptake
to holders. Then they are divided into
reservoirs for future use in construc-
tion and chemical industry.

MATERIALS
History

and Modern Times
Saint-Gobain Named

the Best Builders of Plaster
Materials

(p. 80)

MATERIALS ARE PROVIDED

BY SAINT-GOBAIN GROUP

In the beginning of June in
Berlin took place the final
round of IX International
competition Saint-Gobain
Gypsum Trophy for the
best projects with the
usage of plaster build-

ing materials, known in
Russia under the brand

of GYPROC. Participants

of the competition were
leading building and
contractor entities. This
year two Russian projects,
which won at the national
stage of the competition,
took part in Saint-Gobain
Gypsum Trophy for the
first time.

The final of IX Saint-Gobain Gypsum
Trophy has become the most scaled
copestone within the whole history of
the competition: about 90 teams from
33 countries presented their unique
architectural and design projects.
Among works, which aspired victory,
should be mentioned the interior dec-
oration of London Royal Drury Lane
Theatre; futuristic interiors of the head
office of Nokia Siemens Networks in
New Deli; reconstruction and transfor-
mation of the school in French city of
Erie into a modern cultural center with
low energy consumption and many
others.

Traditionally, the competition has
two stages (local national rounds and
an international final) once every two
years. In the final the jury estimates
already implemented projects in six
various categories in several criteria
including quality of works and also a
complex and innovative approach to
the usage of plaster building materials
and Saint-Gobain systems in the
buildings construction.

At the awards ceremony Claude-
Alain Tardy, president of Saint-Gobain

Gypsum  subdivision delivered a
welcoming speech, stressing the
importance  of innovations and
sustainable development in the
construction industry. Competent jury
selected the winners, after considering
anumber of interesting and challenging
projects from 33 countries.

+ The “Grand Prix” award won a
new Ghelamco arena of the Belgium
KAA Gent football club. In the design
of the object they use geometry
associated with football, and also the
emblematic blue color of the club.
The main challenge of designers was
to create such an environment, which
can increase impressions of football
fans from their staying in this sport
facility. Decorative designs at the
VIP-entrance, like artist built ceilings,
which turn into luminous columns,
helped to create required effect of the
ambiance. These structural members
made of GYPROC sheet materials,
also allowed providing necessary
fire protection of the space that is
extremely important for such a type
of premises, which is crowded with
people. The project won a prize for
interior design of Contract Design
magazine in the category “Sport”.

+ In “Sheeting Plaster Materials
nomination the best was German
Theatre (Munich, Germany). The
central element of the given
project is a unique 3D perforated
ceiling made of decorative-acoustic
sheeting plaster Rigitone materials,
which provides excellent lighting
of the audience and nice acoustics.
Besides, the designers’ challenge
was not only to restore the building,
but also to improve its operational
performance and overall aesthetic
of its appearance. The theatre walls
coating was made with the usage of
special Duraline sheeting materials,
which provide high resistance to
mechanical damages which are
possible in crowded places.

« In nomination “Plaster Building
Mixtures” the winner was a project
of historical reconstruction of a
synagogue in Mulhouse (France),
which is a building of special historic
interest, listed in heritage register.
The project purpose was restoration
with 100 percent accuracy of its
interior, which was destroyed by fire
of 2010. To restore the interior of
the synagogue with its complicated
ornaments became possible thanks
to application of plaster building
mixtures Molda® Style, Molda® Duo
(applied for creation of decorative
elements) and Lutéce Projection 33X
PLUS gypsum plaster.

+ In “Innovations and Steady
Development” category the winner
was a renovative project of a casino
in Mondorf le Bains (France). In order
to widen the lobby, the architect
designed a ceiling of 600 sq m in the
form of waves each of which has its
unique shape. Besides, the ceiling
design allows reproducing original
light effects and also has special
installed system to monitor climate in
the premises. To create this unusual
ceiling they used special plaster of
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Molda® Duo n Molda® Style building
mixtures, featuring good thermal
conductivity.

+ In the “Commercial Sector”
nomination the winner was a project of
Cradlestone Mall shopping center from
South Africa, Johannesburg, located on
the square of the recreational complex
“Cradle of the mankind’, which is a
UNESCO World Heritage Site. The
building of the shopping center has a
non-standard design: it is inspired by
a theme of the layering of the earth
formations, which is reflected both -
in the exterior color and in serrated
protruding forms, which give this
angular building dynamic expression.
According to the designers’ concept
the ceiling of Cradlestone Mall, made
of acoustic plaster Gypton panels,
should have a jagged shape and follow
the roof contour, configured as an
armadillo shell. To meet special fire
protection requirements, concerning
partitions between premises was used
special RhinoBoard FireStop sheeting
materials.

+ In “Hotels, Medical and
Educational Institutions” category
the winner was the Institut d’Etudes
Politiques in Leon. The aim of the
project was remodeling of the ancient
armoury into a modern lecture hall. For
decoration of all its walls the architect
used Rigitone material, a jointless
system of acoustic ceilings, which
is usually used in grid-type ceiling
structures. Applied solution ensured
to meet the highest requirements
for acoustics and aesthetics of the
premises.

» In “Residential Sector” category
the best was a high-tech residential
building of Marsan in the center of
city of Valladolid (Spain), which has
high acoustic and heat-insulating
characteristics and perfectly solves the
problems of optimizing the residential
area space and construction costs. In
this project was used several plaster
sheeting building materials - Placo
Silence Premium (acoustic gypsum
plasterboards for bedrooms), Placo
Hydro (plaster sheeting material
with high moisture protection for
bathrooms), and Placo Fire (plaster
sheet material for fire protection of
communications).

“Saint-Gobain  Gypsum  Trophy
Competition gains momentum, it
becomes ever more important and
popular. This year the number of
participants in its international stage
has exceeded all expectations, and
the finale was the most ambitious”, -
commented Nikolay Troitskiy,
Business- Director of GYPROC division
of Saint-Gobain. - We plan to develop
this competition in Russia and increase
its popularity. In spite of the fact that
Russian projects did not win, it was very
pleasant to see technically challenged
solutions of our nationals, which were
highly estimated by the competition’s
jury. Now we start preparing for the
next national competition, which is to
take place next year. Its winners will go
to represent Russia at the international
finale of Saint-Gobain Gypsum Trophy
in 2016
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RESEARCH

Shock Wind Loads
on Tall Buildings
and Quantum
Laws of the Wind

Formation

(p- 84)

TEXT: MICHAEL HLYSTUNOV,
VALERY PROKOPJEV, JANNA
MOGILJUK

According to the

latest report of the UN
intergovernmental panel
on climate change (IPCC)
almost all Nations of the
world are not ready for
precautionary measures
on vitally important
sectors of economy and
population adaptation to
global warming.

On the other hand, for example,
Mottaki Nakamura of Japan’s national
Agency for marine research and a num-
ber of Russian and European scientists
said that mankind should not prepare
to global warming and global cooling.

The lack of progress and a common
position for the world’s leading scientif-
ic schools on the global climate change
issue poses a particularly difficult situa-
tion of the construction industry practi-
cal of all States, including countries
with highly developed economies [1].

The relationship of this problem with
the construction activity and its acute-
ness follows from direct dependence
of design decisions from the global
climate change risks assessment on the
urban planning depth.

For example, on the life of construc-
tion objects, which, as a rule, reach 100
and more years.

That is for the period until 2114 year
and next.

Especially important to take into
account extreme climatic processes,
including wind, for building construc-
tion.

Thus, this problem acuteness for the
construction industry not only theo-
retical problems of scientific discus-
sions, and has the most direct practical
meaning.

Construction activity in the world,
connected with many trillions of dollars
of long-term investments cannot stop
because of differences in meteorologi-
cal science schools.

This is due to the daily necessity of
such design solutions selection that
will provide the necessary security and
stability of building structures to all
forms of climatic and meteorological
loads and impacts for a long period
in the life cycle of industrial and civil
construction objects.

Among such loads special place wind
load, which is characterized as average
daily wind speed and the maximum
speed of the shock wind effects on
building structures

Theoretical meteorology over the
last hundred years was focused mainly

on statistical studies of the wind pro-
cesses structure [2].

Labour-intensive statistical meth-
ods of research historically have an
important place in almost all physics
branches.

But we must bear in mind that its
application, as a rule, is connected not
so much with his uniqueness, as with
the mathematical physics analytical
methods difficulties.

Itis also associated with the presence
of the studied processes are poorly
understood or previously unknown
phenomena, effects and patterns
[3,4,5,6].

In our opinion, the period of main-
ly statistical modeling in theoretical
meteorology was delayed.

In the last decade the classical laws
of aerodynamics, thermodynamics
and heat mass transfer, with not very
significant additions and a practically
unchanged from the theoretical basis
of modern software systems modeling
and meteorological processes forecast-
ing.

Undoubtedly, the modern digital
technologies and supercomputers
use have significantly increased the
level, volume and efficiency of full-
scale meteorological information pro-
cessing.

However, this was insufficient for
long-term prediction of the climatic
and meteorological processes evolu-
tion in the life cycle of objects con-
struction up to 100 years and more.

In this regard, in the frame-
work of departmental programs
(“Development of scientific potential
of high school”), the authors con-
ducted a comprehensive study poorly
known regularities of the dangerous
natural processes intensity evolution
and changes, including climatic and
geophysical.

The analysis of growth in ten times
the global seismic activity on the Earth
after the comet Shoemaker-Levy on
Jupiter (July 1994) explosion were reli-
ably the regularities of the solar system
planets gravidynamic radial resonances
influence on the geodynamic processes
intensity [7, 8].

In addition, the authors’ attention
was drawn by the results of two unique
research:

- Geochemist Graham Pearson from
the canadian University of Alberta and
Michael Vaisesika, Professor of seismol-
ogy from Washington University (St.
Louis), which concluded that under the
Eurasia Eastern part and North America
are huge reservoirs of water (up to
10 Pacific oceans). They are his breath
have a significant impact on atmo-
spheric and hydrological processes,
including catastrophic floods and hur-
ricanes [9];

- Fundamental nonlinearity weather
theory by Edward Lorenz and arising
from his theory risks of causing hurri-
canes remote local aerodynamic micro
processes [10].

The research results on meteorologi-
cal risks were published in a articles
series by the authors [7, 8, 11, 12].

This article presents the fundamental
research results of the micro-processes

role on the Gale-force wind gusts for-
mation [12].

We hope that the obtained results
can be useful to developers of soft-
ware systems modeling meteorological
processes and can be used as addition
to the basic classical models used for
simulating weather forecasts.

In our view, there is a new stage in
the theoretical meteorology develop-
ment, connected with regard to the
quantum laws and phenomena along
with the classic.

A similar stage in a number of other
applied physics areas was overcome for
more than 50-100 years ago.

On the one hand, this article is fun-
damental.

However, on the other, new knowl-
edge about the quantum character of
shock wind loads formation opens up
new opportunities for the develop-
ment of quantum methods damping
and protection of high-rise buildings
and constructions from such loads
[13,14,15].

FORMULATION
OF THE QUANTUM HYPOTHESIS
According to the fundamental law
of quantum mechanics to change
the parameters of microparticles
motion (in this case, the molecules
of the atmosphere) it is neces-
sary to give the angular momen-
tum equal to Planck’s constant
h=1.054571726,10-3* J*s.

Then, for excitation of wind every
air molecule, participating in the wind
formation, you need to give the angular

momentum 5 _ gy equal to Planck’s
constant, i.e.

h,=AH, =m AV, r. =h, (1)
where m,, AV, ., respectively, the
molecule mass, the molecules velocity
increment required for the formation
of the next wind gust and the distance
between molecules.

Following on growth velocity and
angular momentum wind gust that
also must be different from the impulse
at a slower rate on the Planck constant
value.

In fidelity case of the hypothesis
wind speed statistical distribution for
dry air must have a “comb-like charac-
ter”, that is

nh, =nAH, =nm AV, r, =nh

m" mm

or nAV, = nh , (2)

m T
where n is the account number of maxi-
mum in the dependence function of
the wind speed implementation fre-
quency.

Also note that the number of mol-
ecules per the atmosphere air volume
unit in General depends on the pres-
sure increments in the wind gust, tem-
perature, humidity and aerosols con-
centration.

Along with this, during the wind for-
mation in the air increases the solid and
liquid aerosols concentration (mineral
and organic dust, fog and precipita-
tion in the form of liquid water and ice
crystals).

For example, taking into account the
aerosol impurities formula (2) will have
the following form:

T AT = T O )

n dust
m,r, T st Vem

where, AV, =AV,,m,,r, - respec-
tively, the increment rate of aerosols
captured by a wind gust, average
weight of aerosols and precipitation,
the distance between the particles and
air molecules.

Summarizing the basic position of
hypotheses, draw quantum calcula-
tions on the wind formation for the
atmosphere volume unit.

STATISTICAL ANALYSIS
OF THE METEOROLOGICAL
OBSERVATIONS DATA
The only criterion of the hypothesis
truth in this case there comb nature of
the statistical distribution of the wind
velocities obeys the quantum mechan-
ics laws are relevant observations in a
variety of geographic locations of the
planet.

For example, the increment wind

speed AV, allegedly necessary angu-
lar momentum increment for the wind
formation per unit dry air volume is

K=AVpr . (3)

As the molecules nﬁﬁ\nb’g?nper an air

volume unit under normal conditions

N, then each molecule, it is necessary
to give angular momentum

k=

2.\ >

(4)

Similar estimates for changes in
humidity, temperature and concentra-
tion of aerosols, including dust, showed
that the degree of their maximum
aggregate impact on value of k does
not exceed 10%.

In this regard, we will use the
obtained expressions for the proof of
the quantum hypothesis.

To this end, and to justify the fun-
damental conclusions of the authors
carried out an analysis of the real data
of meteorological observations at
the speed of the wind formation in
cities across the globe, including, in
Anchorage, London, Moscow, Niamey,
New York and Tokyo. These materials
are published by the authors in a spe-
cial series of articles and presentations
at international conferences.

Some results of the quantum laws
studying of wind gusts formation were
published by authors earlier in [12].
This article examines the generalized
detailed results of similar studies in
Anchorage, London, Moscow, New
York, Niamey and Tokyo.

VERIFICATION OF QUANTUM
HYPOTHESES ON THE
METEOROLOGICAL OBSERVATIONS
DATA IN ANCHORAGE

As the baseline dataset we use meteoro-
logical observations data in Anchorage
for the period from 01.01.1973 on
31.08.1987 (5355 days = 14.66 years),
and as an data array about the cur-
rent state meteorological processes

similar meteorological observations
data for the period from 01.01.1995 on
31.08.2009 (5355 days = 14.66 years).

The time interval between arrays is
22 years.

Great choice of interval between
arrays observations fixes a potential
accidental correlation manifestations
and mutual influence of data statistical
analysis on each other.

Figure 1 shows a plot of the wind
impulses number s(V) in Anchorage
speed (m/s) wind in the period from
01.01.1973 on 31.08.1987 and in the
period from 01.01.1995 on 31.08.2009
(resolution dV = 0.5 m/S)

Curves 1 and 2 in figure 1 for both
periods observations are of comb-like
character. However, there has been a
significant expansion of curves that can
affect the calculations accuracy. In this
regard, the authors have made a more
detailed analysis of data with a resolu-
tion dV=0.1m/S.

The result was obtained in fact ruled
nature of the statistical distribution
of wind velocity (m/s), as shown in
Fig. 2, for a period of 01.01.1973 on
31.08.1987. For comparison in figure 2
also shows the envelopes of graphs, sta-
tistical analysis for periods 01.01.1973
on 31.08.1987 and 01.01.1995 on
31.08.2009.

For the observation period from
01.01.1995 on 31.08.2009 was also
obtained in fact ruled nature of the
statistical distribution of the wind
velocity, as shown in Fig. 3. Figure 3
also shows the envelopes of statistical
analysis graphs for periods 01.01.1973
on 31.08.1987 and 01.01.1995 on
31.08.2009.

The analysis results of the wind
speed statistical distribution nature
for both observations periods allow
to determine dependence of the wind
gusts formation velocities from peak
non V(n) their statistical distribution
(see Fig. 4).

Start numbering peaks in this case
was selected conditionally, that is, start-
ing with the most pronounced on the
curves in figure 2 and figure 3.

Background peaks of low intensity
were considered by the authors as
insignificant deviations associated with
extreme variations of temperature,
humidity and aerosols concentration.

The velocity peaks values noted in
m/s above the relevant column of the
chart in figure 4.

In accordance with the diagram in
figure 4 increase in speed between
the peaks of the wind formation is (on
average)

Vie—V, 52.1-56 c
% - = =1.86m/s ®)

By analogy with calculations (3) and
(4), using obtained value (5) for the
average velocity increment between
adjacent peaks distribution of forma-
tion wind speed, we calculate the angu-
lar momentum needed to form a wind
gust as in a air volume unit, and for a
single molecule:

AV =

K=AV,p,r., =186 1,288
s m

x1,025x10° m=2,34x10" Jxsxm™ (6)
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Where the angular momentum in aver-
age per one molecule will be

_ -9
T K _ 2.34x10 .

N 2,07689x10?
=1,1267x107*J xs. @

Thus the resulting momentum
exceeds the Planck constant value is
not more than 6.4%

ixll)ﬂ‘!f{y:@xwﬂ%:
k k
fmw%xmwmm ®

The excess of the Planck constant
value is quite understandable and is
the result of fluctuations of tempera-
ture, humidity and aerosols concentra-
tion.

For example, to Anchorage charac-
terized by fog and precipitation in the
form of liquid water and ice crystals.

Also only the temperature change
in the observations period within the
+20°C leads to a density change by
22.6%.

VERIFICATION OF QUANTUM
HYPOTHESES ON THE METEORO-
LOGICAL OBSERVATIONS DATA IN
LONDON

As the baseline dataset we use meteo-
rological observations data in London
for the period from 01.01.1973 on
31.08.1987 (5355 days=14.66 years),
and as an data array about the cur-
rent state meteorological processes
similar meteorological observations
data for the period from 01.01.1995
on 31.08.2009 (5355 days=14.66 years).

The time interval between arrays is
22 years.

Great choice of interval between
arrays observations fixes a potential
accidental correlation manifestations
and mutual influence of data statistical
analysis on each other. Figure 5 shows
a plot of the wind impulses number
s(V) in London speed (m/s) wind in the
period from 01.01.1973 on 31.08.1987
and in the period from 01.01.1995 on
31.08.2009 (resolution dV = 0.5 m/S).

Curves in figure 5 for both periods
observations are of comb-like charac-
ter. However, there has been a signifi-
cant expansion of curves that can affect
the calculations accuracy.

In this regard, the authors have made
a more detailed analysis of data with a
resolution dV=0.1m/S.

The result was obtained in fact ruled
nature of the statistical distribution
of wind velocity (m/s), as shown in
Fig. 6, for a period of 01.01.1973 on
31.08.1987.

For the observation period from
01.01.1995 on 31.08.2009 was also
obtained in fact ruled nature of the sta-
tistical distribution of the wind velocity,
as shown in Fig. 7.

The analysis results of the wind
speed statistical distribution nature
for both observations periods allow
to determine dependence of the wind
gusts formation velocities from peak
non V(n) their statistical distribution
(see Fig.8).

Start numbering peaks in this case
was selected conditionally, that is,
starting with the most pronounced
on the curves in figure 6 and figure
7. Background peaks of low intensity

were considered by the authors as
insignificant deviations associated with
extreme variations of temperature,
humidity and aerosols concentration.

The velocity peaks values noted in
m/s above the relevant column of the
chart in figure 8.

In accordance with the dia-
gram in figure 8 increase in
speed between the peaks of the
wind formation is (on average)

hh :763'2‘7'8:1,846171/5‘

30 30 9

By analogy with calculations (3) and
(4), using obtained value (9) for the
average velocity increment between
adjacent peaks distribution of forma-
tion wind speed, we calculate the angu-
lar momentum needed to form a wind
gust as in a air volume unit, and for a
single molecule:

AV =

1,846 x1,228 K
s m
x1,025x107m =2,32x107"J xs (10)

Where the angular momentum in
average per one molecule will be

s_K_ 2,32><IOJ)1 e
N 2,07689x10%
=1,12x10*J xs ('] 1)
Thus the resulting momentum exceeds
the Planck constant value is not more
than 5.8%
%XIOO‘%:%XIOO%:
_L12x10 1711,203140511726 IR .

The excess of the Planck constant
value is quite understandable and is
the result of fluctuations of tempera-
ture, humidity and aerosols concentra-
tion.

Also for London characterized by fog
and drizzle precipitation in the form of
liquid water.

Only the temperature change within
the £10°C can lead to changes in air
density by 11.3%

To be continued.
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EXPERIENCE
Hinged Ventilated

Facades

(p. 90)

MATERIALS PROVIDED
BY TATPROF

Currently for the build-
ing’s finishing is used a
variety of non-restraining
cladding, the most popu-
lar of which are hinged
ventilated facades with
different types of facings.
Stoneware tiles, compos-
ite material, fiber cement
sheets - that’s what cre-
ates the appearance of a
modern city. In addition
to the aesthetic function,
hinged ventilated facades
(HVF) also allow further
insulate the walls of the
building, thereby increas-
ing its efficiency. The given
circumstance dictates the
widespread use of the HVF
both in new construction
and renovation of existing
buildings and other facili-
ties.

1. BASIC NOTIONS

On the territory of the Russian
Federation is recommended for use
more than 20 types of hinged facade
systems (NFS). Modern facade systems
mounted with an air gap are com-
posed of a layer of insulation, metal
sub-structure (skeleton), decora-
tive screen (facing), installed on the
relative layer of insulation. Insulation
material and its thickness are selected
as indicated in thermotechnical cal-
culation. At the same time, a layer of
insulation is not a mandatory element
of the NSF if thermal insulation proper-
ties of the outer envelope are provided
by an array of main wall, then the
hinged facade used in architectural
and decorative purposes.

The metal substructure comprises
wall brackets and mounting rails per-
ceives and redistributes load decora-
tive screen loads and transfers them to
the main supporting framework of the
building or structure.

Decorative screen (facing) besides
architectural features also protects the
insulation layer and the supporting
structure of the building from weath-
ering.

2.TYPES OF FACING

For a decorative protective device
screen (facing) used plates, panels,
curtain wall cassettes or sheet materi-
als with visible or concealed fastening:
- Ceramic;

- Porcelain stoneware;

— Natural stone;

- Fiber cement (including asbestos);

- From metal, aluminum or composite
materials.

In construction system established
by TATPROF are presented four types
of ventilated facades: veneer of por-
celain stoneware tiles, composite cas-
settes, fiber cement (asbestos) sheets
and aluminum panels.

To make the NVF assembly serve
long and accurately, exist the follow-
ing conditions:

- management design in accordance
with current regulations;

- quality and completeness of used
materials;

- assembly constructed in accordance
with approved technologies;

- proper operation and timely care

3. GENERAL DESIGN PRINCIPLES
One of the most important stages in
the construction of buildings is the
design phase. As with any building
structure, before installing NVF is
required to develop a full-scale instal-
lation design. While design documen-
tation development phase are worked
out calculations of insulators thickness
and the air gap, as well as selection
of framing members and verification
on load-bearing capacity. Disregard
for design stage in the future may
result in deformation and distortion
of the facade, collapse of structures,
and in case of a fire hazard - the
rapid spread of fire across the building
envelope. Also the absence of project
documentation will negatively affect
the approval of the object by bodies of
state supervision.

The basis for the detailed design for
each specific building with ventilated
facade is technical assignment, which
is approved by the customer. It must
contain the following basic data:

- Architectural drawings of the
building facades, including data on
the texture and color of facing materi-
als, drawings, architectural details (cor-
nices, framing openings, etc.);

— Implementation drawings of the
exterior walls, including assembly
joints;

- Information from the foundations
developers on the maximum permis-
sible additional load on the walls of
the building;

- Plan of the site, wherein is located
the structure.

Specification for design must be
completed with technical certificate
with the following annexes: “Technical
evaluation of the suitability of prod-
ucts in construction”, “Aloum of engi-
neering solutions.”

Designing of any ventilated facade
starts from placement of wall brackets
and purlins on the building facade
existing openings.

Minimum distance from the axis of
the expansion-shell anchor bolt (or
plug) to the edge of stone construc-
tion (outer corner, window jamb wall,
etc.) must be not less than 100 mm.
Minimum embedment depth in con-
crete — 50 mm; in brick — 80 mm; in
lightweight concrete - 100 mm.

In construction system of TATPROF
are three choices of fixing ventilated
facades brackets to the carrier base:
only to the walls; to walls and ceilings;
interfloor bridging only (if the wall
material has a low density and insuf-
ficient bearing capacity).

Minimum overhang of brackets and
guides dimensions are determined by
the results of the static analysis, the
thickness of the insulator and the pos-
sible deviations of exterior walls from
the vertical.

To secure compensate the tempera-
ture strains of the system, the length
of separate channels of aluminum pro-
files should not exceed 3.6 m. Size of
the gap between the two adjacent
vertical channels is determined by cal-
culation based on the coefficient of
linear thermal expansion of the chan-
nels material.

The air gap between the insulation
layer and the liner, as well as the gaps
between separate elements of facing
provide moisture transfer in the outer
building envelope.

Design value of the gap between
the insulation layer and the liner must
be at least 40-60 mm and not more
than 200 mm.

Ventilated facade project documen-
tation specifies the insulation attach-
ment method, the type of disc dowels
and their installation chart. On the
outer surface of the insulator may be
installed monolayer moisture wind-
proof membrane. In most cases it is
necessary to provide fire cutoff over-
lying the air gap with a certain step
height. Application of wind-hydro
protective membranes in combina-
tion with mineral wool plates having
a “cached” outer surface is prohibited.

Mounting of signage, advertising
boards, lighting, etc. to the frame-
work structures and HVF facing - not
allowed.

In case of application of curtain wall
system for buildings with more than
75 m height is necessary to develop
technical specifications for each par-
ticular structure, in which should be
considered the technical requirements
for HVF certificates for buildings of
lesser height.

4.REQUIREMENTS FOR MATERIALS
Ventilated facade is responsible engi-
neering design, forming outer protec-
tive shell of the building. Durability
and the optimal functioning of the
HFS is achieved by using materials and
components appropriate to their list
approved in the technical certificate
for the system and having documents
confirming the quality and the manu-
facturer’s name.

The material of items used for the
substructure of TATPROF ventilated
facades is an aluminum alloy pro-
file T66 6060 (T6), made according
to GOST 22233-2001. Based on the
state of delivery, according to SNIP
2.03.06-85 “Aluminum construction”
are determined design resistant mate-
rial tension, compression, bending,
and the subsequent implementation
of strength calculations.

When making a single layer of insu-
lation should be used incombustible
mineral wool boards with a density of
80 kg/m3.

When making two-layer insulation,
the inner layer can be made of min-
eral wool brand G1 (low-flammable),
and the outer of mineral wool brand
NG (non-flammable). In this case the
inner layer of the slabs may have a
density of 30-80 kg/m?. In this case
the normative lifetime of insulation is
determined by the period of the inner
layer efficiency.

Normative lifetime of disc dowels
should not be less than the lifetime of
thermal insulation layer.

Characteristics of used wind hydro
protective membrane must comply
with TS on the products.

Necessary, that the facing materi-
als and products have physical and
mechanical characteristics, which
enable their use in HVF, including suf-
ficient flexural strength and frost resis-
tance (150 cycles).

Load-bearing elements of the venti-
lated facade (brackets, mounting rails,
anchors, fasteners) and the insulating
layer should have a normative service
life at least 30 years for buildings of the
Il level of responsibility and not less
than 50 years for buildings of the I level
of responsibility. TATPROF building sys-
tem aluminum profiles, included in the
nomenclature of ventilated facades,
were tested and on completion of
testing validated that their service life
without any additional protection is —
in conditions of slightly aggressive and
non-aggressive in the atmosphere is
50 conventional years; in moderately
aggressive atmosphere - 40; in the
seaside atmosphere - 30 conventional
years. Application of additional pro-
tection in the form of electrochemical
anodizing and dyeing with polymer
powder coatings helps to increase
their service life.

5. CALCULATIONS ON BEARING
CAPACITY AND THERMAL
ENGINEERING

When calculating the substructure of
ventilated facade on carrying capacity,
depending on the type and placement
of fixing brackets is selected one of
three options:

Type | — one, multispan semi-infinite
beam with consoles, rigidly mounted
on the upper anchor;

Type Il - multispan continuous
beam, enshrined in the universal
bracket (rigid and mobile fastening on
one node);

Type Il - multispan continuous
beam, rigidly mounted on the second
anchor.

When calculating the load-bearing
frame members of the two options
must be chosen the most disadvan-
taged uploading:

Case 1: The sum of the full wind
loads, dead weight of the substructure
and cladding;

Case 2: The sum of the 25% wind
loads design, dead weight of the sub-
structure and cladding, as well as the
icing component.

In this case design wind load con-
sists of two components - basic
and wind load pulsation compo-
nent — and determined by formula of
the peak wind load according to SP
20.13330.2011 “Loads and effects”.

Snow load should be considered
when calculating the protruding or
sinking down sections of the facing
screen.

Based on the minimum required
inertial characteristics obtained by the
results of the calculations is matched
the channel profile. In a variety of
TATPROF ventilated facades there is a
wide range of guides heights from 60
to 180 mm and an inertia moment of
6.65 to 335.38 cm* that allows placed
the brackets on the facade of the
building with the maximum possible
step height.

Thermal calculation for a wall with
a hinged facade system as for the uni-
form multilayer design is performed
according to the formulas SP 23-101-
2004 “Design of thermal protection
of buildings.” Account being taken of
the heat transfer coefficients of the
outer and inner surfaces of enclosures
and the total thermal resistance of the
wall itself and the heat insulation layer
of the ventilated facade. Using wall-
ing with high thermal performance
can improve the energy efficiency of
the building, significantly reducing the
cost of its heating in the winter period.

The nomenclature of profiles of
TATPROF constructional system in
series of ventilated facades allows
applying the insulator thickness up to
320 mm, which has a positive effect
on the thermal characteristics of the
whole enclosing structure.

Depending on the thickness of insu-
lation and taking into account the
minimum air gap of hinged facade
system, is selected the desired over-
hanging length of bracket. In TATPROF
building system are available brack-
ets overhanging length of from 60 to
220 mm, as well as extensions. Besides,
there is the ability to perform venti-
lated facades without insulation, if the
results of the thermotechnical calcula-
tion the bearing wall have sufficient
heat transfer resistance.

6. REQUIREMENTS FOR STRUCTUR-
AL FRAMING FOR THE INSTALLA-
TION OF VENTILATED FACADE
Operation commencement act of the
outer walls, designed for mounting
HFS is performed in accordance with
the requirements of SNIP 3.03.01-87
“Carriers and Walling” and issued as
the relevant act.

Allowable values of deviations
from the true vertical and horizon-
tal between monolithic sections from
design lengths of elements and values
of local roughnesses shall not exceed
the values specified in Table. 1.

Verticality of edges, angle bonds
and perpends of masonry bricks and
blocks, and the places of masonry
contiguity to the concrete framework,
as well as horizontality of ranks must
be checked during the execution of
masonry every 0.5-0.6 m with imme-
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TABLE 1
Permissible | control (method, amount,
Parameter . . -
deviations type of registration)
1. Deviation of the ground
lines from the elevation
vertical or the design
inclination through the full
height of structures for: .
Measuring, every structural
- Walls and columns ;
n — element, general register for
supporting the monolithic 15 mm - -
. building operations
coverings and floors
- Walls and columns
supporting the pre- 10 mm The same
fabricated assembly beam
Saite S buildi d
- Wal's of bulicings an 1/500 the height Measuring, all the walls

structures erected in the
sliding formwork, in the
absence of intermediate

sliding formwork, in the
presence of intermediate

of buildings, but
not more than | general register for building

T 100 mm operations
- Walls of buildings and 1/1000 of
structures erected in the the height of

The same

structures, but
no more than
bottoms 50 mm

and lines of intersection,

2. Deviation of horizontal

length of the verified section

planes through the entire 20 mm

Measuring, at least 5
measurements for every 50-
100 m, general register for
building operations

3. Local concrete surface
irregularities when verified
with a two-meter rack, except
the bearing surfaces

5mm The same

4. Length or span of elements +20 mm

Measuring, every element,
general register for building
operations

diate elimination of deviations within
the tier.

Permissible deviations in size and
position of masonry structures and
filling of the wall shall not exceed the
values given in the Table. 2.

At deviations in parameters of
walls on the values specified in
Tables 1 and 2, the decision to use
a ventilated facade system takes the
design organization in consultation
with the developer (applicant) of the
system.

7. GENERAL TERMS

OF INSTALLATION

Schematic diagram of the installation
of ventilated facade is as follows:

- On the wall surface with anchor
bolts or dowels is attached supporting
members (brackets);

- is installed insulating panels,
which is fixed with plate dowels;

- Insulating panels are covered with
vapor-permeable hydro-protective
windproof membrane;

- Brackets are mounted on guides;

TABLE 2
w‘.i"s. Control (method,
. . . permissible
Design verifications et amount, type of
deviations, R g
registration)
mm
Deviations of surfaces and angle bonds from Measuvnng, th?
the vertical: geodesic as-built
: drawing
— Per one floor 10
- Per building height over two floors 30 .
Measuring,
q L general register
The thickness of masonry joints: for building
operations
- horizontal -2;+3
- vertical -2;+2
Technical
Deflection of leveling course from the 15 inspection, the
horizontal per 10 m the wall length geodesic as-built
drawing
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- On the guides by fasteners are
mounted facing elements.

HFS installation is performed in
accordance with the project block
plan after its peg to the building enve-
lope on the basis of executive scheme
(based on geodetic surveys) and geo-
metric measurements.

Installation of ventilated facade
should be performed using scaffold-
ing, mobile falseworks, and suspended
platforms.

Mounting of insulation boards starts
from the lower tier, which is installed
on the launching perforated profile or
base and performed upwards.

If the plates are installed in two
course overlay there must be provided
the overlapping of the first layer joints
with the plates of the second one.

Plates must be mounted adjacent to
one another with filling (if necessary)
of the gaps between them with the
same material.

The permissible value of unfilled
joint -2 mm.

When installing, the thermal insula-
tion boards should be undercut with
a special tool. Breaking of insulation
boards is prohibited.

Boards are assembled in accordance
with the scheme specified in the oper-
ational sequence plan. In the draft
must be specified minimum number
of fasteners.

In case of bilayer insulation the inner
layer must be firmly pressed to the
wall surface. Number of disc dowels
mounted in the first layer on a plate
size of 1000 X 600 mm, must be at
least 4 pieces.

Additional insulating elements must
be securely attached to the wall sur-
face at least with two dowels.

During transportation, storage and
installation of insulation boards, they
must be protected from moisture, dirt
and mechanical damage.

The cloth of windproof hydro pro-
tective membrane is installed with
overlap of 100 mm and attached firmly
adjacent to the plates with disc dowels
mounted the rate of 4 pieces at 1 m. m.

In accordance with the project block
plan to the brackets are attached verti-
cal or horizontal guides.

The position of every profile in
camber and sweep being is verified
with theodolite or plumbing. For easy
installation, T-, L- and U-shaped guides
in TATPROF ventilated facades are
provided with L-shaped brackets with
“pegs” - the elements for fastening the
guide until final fixing with the brack-
et. In case of applying the U-shaped
brackets for easy mounting of box-
section guides are available slides that
enable performing both movable and
rigid connection.

Installation of elements of facing
is started from lower tier and goes
upwards.

Proper use and timely care of trans-
lucent structures not only give the
building facade presentable appear-
ance, and structures - to keep their
current performance characteristics,
but also allow at the appropriate times
pay attention to the members that
need repair or replacement.

KNOW-HOW
SHELLS: ALL
DIFFICULT IS

SIMPLE!

(p. 96)

TEXT: ALEXANDER BIKIN;
PHOTOS: COURTESY OF FIRM
ISTOKSTROY LLC

Since the school time many
of us have remembered
the feeling that one can
get when a problem that
seemed irresolvable was
finally explained: it turns
out so easy! Elegant and
smart, non-standard and
at the same time simple
ways to fulfill unconven-
tional tasks that offers the
Firm ISTOKStroy Research
& Design Organization
very often lead to simi-

lar emotions: its surprise
mixed with admiration.

GUY SHELL: COST EFFECTIVENESS,
EFFICIENCY, SIMPLICITY

Back in 2000, in Moscow where there
were about five hundred private
garages was decided to build a mul-
tifunctional complex. However, they
failed to start realizing the project
quickly: the owners were dead against
to clear the territory. There were 2 pos-
sible solutions in this situation: they
could either have abandoned the idea
of building rather important structure,
or have found such a solution to the
unconventional task that would have
allowed them to build the structure
above the existing structure so that
the former one did not compromise
its integrity. It was the Firm ISTOKStroy
that had such a solution. By the way,
this method does not have any ana-
logues in the whole world. According
to the solution, there is a guy shell
built over the site. It is the dimensional
structure bounded by two curvilinear
surfaces. The large-span floor struc-
ture with step supports 40 x 40 meters
designed by the company made pos-
sible to implement such a project the
best way (TB, N 4, 2008). This balanced
composite system, which its creators
called “RC cable-stayed structures”
heralded a new era for building enve-
lopes. Let’s not forget that at its core
there were suspended diagonal metal
guy roosts having high strength char-
acteristics and reliability. The support
contour is made of reinforced concrete,
which is a type of material optimally
responsive to compression. The space
between the diagonal guy roosts is
filled with concentric trusses support-
ing the floor slabs. The trusses transfer
the load to the slab at midspan on the
guy, and stretching from the guys turns
into support contour compression.

To construct the parking roof the
designers used the same solution
with suspended diagonal metal guy
roosts just taking away the central
concrete structure and replacing it

with concentric reinforced guys. At the
end they had a light guy shell with a
40 x 40-meter column grid.

This method minimizes the devel-
oper’s expenses: this structural design
applied the construction costs are
significantly reduced as they reduce
the metal intensity, the manufactur-
ing complexity and the cost of the
entire manufacturing process. Today,
when designing a guy shell is used
one of the most widespread materials,
which is A500C class reinforcement.
The system is quite easy to implement,
therefore the builders in charge of the
installation of the shell are not set with
any additional specific requirements
for their qualifications; in fact there
are the simplest and the most familiar
technologies implemented there. And
they do not require any additional
methods of control, which is none the
less important.

Safety of structure is no doubt one
of the major requirements set to it.
The reliability of the Firm ISTOKStroy's
solution is already proved by time and
even in conditions of natural disasters.
The parking in Troparyovo-Nikulino
was commissioned in 2012 and has
successfully survived two winters, one
of which as most people probably
remember, was known for its unprec-
edented snowstorms, and the incred-
ibly rainy summer of last year. The
project developers foresaw the pos-
sibilities of various loads of snow bags
on the shell, non-uniform load among
them, and they managed to avoid any
sticky situations. All the diagonal lines
of the structure have concavities; and
if we consider sections along the paral-
lel sides, their surface, on the contrary,
is out-bound. This ensures that water
flows along the four sides of the build-
ing. Thus, the Firm ISTOKStroy's spe-
cialists solved the serious problem of
water disposal from the large surface
of the shell. Besides, the reinforced
rods were supplied with inverted cam-
ber bars made of steel with a spac-
ing of 50 cm. The rods are in charge
of stabilizing. This is very important
point, because the shell is a fairly light
structure and the stabilizing members
allow ensuring protection against
ascending forces in case of high winds.

We should state that since the build-
ing was commissioned, the company
has been monitoring the condition
of the structure; all the vertical and
horizontal movements of the elements
have been carefully checked. The
results of the research have confirmed
that the decision to use this very sys-
tem was absolutely right.

Outside the envelope is covered
with a canted steel sheet. It is tough
and has a double longitudinal seam
that allows constructing hard roofs
with a mild slope. There are a great
number of such buildings in Moscow,
and the Firm ISTOKStroy has a lot of
experience in applying this material
in its projects. The non-load-bearing
steel sheet also serves as a carrier in
the spans between the suspended guy
roosts. It is very easy to make this coat-
ing warm, one should put an insulant
and do roll roofing. The capability of

the structure to bear large loads allows
increasing performance of the build-
ing by, for instance, constructing there
additional floors and placing offices,
cafes, sports clubs, etc.

Of course, the scope of application
of guy shells cannot be limited to park-
ing lots only. This design is efficient
anywhere where there is a demand for
a large operating space. For instance:
large logistics centers, terminals, air-
craft hangars, car dealerships, indoor
stadiums, railway stations, exhibition
pavilions, etc. Currently, within the
framework of the development pro-
gram of the Moscow metro is planned
to construct several depots that are
meant to accommodate stationing
and repair complexes for trains. Large-
span structures are quite applicable
in these and other buildings. Using
guy shells as floor slaps designers will
manage to realize exciting, innova-
tive architectural ideas: for example,
to build a skyscraper over the railroad
tracks, to link several high-rise build-
ings with a horizontal gallery located
at the height of several tens of meters
above the ground ... “In my opinion, we
have got too carried away by high-rise
building while having forgotten about
lateral systems. We believe that we
should pay attention to the capabili-
ties of horizontal large-span slabs as
well,” - states Andrey Bezrukov, Doctor
of Engineering, Director of the Firm
ISTOKStroy LLC.

FACING COVER: BEAUTY,
ORIGINALITY, DARING IDEAS

In addition to the remarkable suc-
cess of Russian athletes, undoubted
achievement of XXII Olympic Winter
Games in Sochi is the emergence of
very interesting architectural designs
and notonly sports facilities. One of the
striking designs in under the Unified
concept of architectural development
of the territory of the Olympics 2014 is
a project of architectural decoration of
portals of combined road Adler - Alpica
Service, which successful implementa-
tion became possible largely thanks to
constructive modelisation of the Firm
ISTOKStroy. What is special about this
project? Most often the portals of tun-
nels are decorated with ceramic tiles
or natural stone. Here, according to
the architect’s idea the concrete portal
was covered with whimsical decora-
tive slotted shell made of aluminum
panels of arbitrary shape created on
the basis of the children’s meccano.
In the dark time he structure which
length is about 200 meters, is illumi-
nated. Then, depending on the light-
ing, it reminds you some kind floral
ornament or other time - the frost
patterns on the glass. Of course, such
an unusual solution gives the road
completely unique image.

The architect of the project Karen
Saprichyans appealed to the Firm
ISTOKStroy to design a metal frame-
work to be placed under aluminum
mesh panels. However, first the
implementation of such a daring idea
encountered a seemingly intractable
problem. Panel and all truss structures
had to be made at the factory located

in Moscow, and on-site was accom-
plished only installation works. The
task was compounded by the fact that
the whole structure did not have any
regular shape: it was a set of broken
lines and curves at different angles...
The fact that these members manu-
facturing was carried out thousands
of kilometers away excluded the pos-
sibility of any slightest inaccuracy. Of
course, the timing of this, to some
extentimagery project for our country,
was very tough.

“We had to design a new nodular
fastener, which would allow perform-
ing docking of certain number of major
parts from different angles, in differ-
ent planes. In addition, it was impor-
tant to understand how to strengthen
the structure to the wall, - says Andrey
Bezrukov. - To solve this problem we
have succeeded in a month.”

When looking at the result is dif-
ficult to keep from thinking that this
know-how is a fairly simple solution.
Although this is apparent simplicity -
in fact a sign of skill precisely is in
knowing how to find the best option.
The nodular member is shaped like
a satellite. It is designed as a hollow
sphere with vertical gusset plates ori-
ented along the angular coordinate
system with a clear top-bottom posi-
tion on the vertical axis. It is oriented in
space by means of cantilever elements
or two inclined bracing members
attached to the monolithic wall. The
outer shell is assembled from unified
parts of different lengths.

Every element is attached to gusset
plates on two bolts for easy instal-
lation and fixing of the longitudinal
axis. The members of large length are
braced from the plane with the help
of two shuts. When mounting struc-
tures of arbitrary configuration, for the
struts space orientation you need to
have at least three degrees of freedom
of movement in nods. Struts rotation
around the axis of the element and
its movement along is provided by
using tension members; turn in the
plane parallel to an axis is carried out
with the help of one-bolt moment
connection with a tension member.
Furthermore, the ends of the struts are
mounted pivotally next but one bolt.
Also there were designed support-
ing assemblies for mounting of con-
crete shell with adjustable hight and
rotation about an axis — footings. For
fastening the shell to concrete have
been designed the supporting assem-
blies with adjustable height and reach
around the axis of rotation — cage shoe
assemblies. All the elements of the
structure the specialists systematized
according to their length, cross section
etc. As a result, they have achieved a
certain typification - fairly clear and
friendly constructive solution of this
problem and no computers!

After that there was already an over-
all picture and the final task of the
project — installing of decorative coat-
ing on the portal of the tunnel - was
practically reduced to the purely geo-
metric functions: to assemble origi-
nal design of standardized elements.
At the suburban factory of SMK were

manufactured parts, each of which
was marked. Thus, it was clearly speci-
fied their location and orientation in
space. Accordingly, installers have only
put them according to the markings.

Importantly that the Sochi region,
where the tunnel was built, is char-
acterized by strong winds - it is so-
called fifth windy area. The technol-
ogy developed by the Firm ISTOKStroy
allows these shells withstand the
strongest wind loads.

We can say that in contrast to the
decision which we describe in the first
half of this article, the facing shell does
not play any utilitarian role, it performs
purely decorative function. However,
the aesthetic component should not
be the last in our lives, is not it? And
although saying that beauty will save
the world, our classic did not mean
architecture, nobody wants to see
around him dull repetitive buildings.
The new solution will allow embody-
ing the most daring, innovative archi-
tectural designs, and face the build-
ings of the most anfractuous forms. If
desired, even that dull “Brezhnevian”
nine-storey box can be turned into
a real masterpiece of design. Just as
well-chosen clothing helps to hide fig-
ure flaws and emphasize its merits,
also unusual shell can favour new life
to the old building and give it any
desirable shape. Well, the possibilities
of projects are limited only by the
imagination of their designers and
developers.

As you know, the correctly assigned
task - already a half of its solution.
Architecture and engineering devel-
opment must keep pace, not con-
tradicting, but complementing each
other. And this way are found some
unexpected solutions to complex non-
standard tasks, are embodied unusual
ideas, and the world around us getting
more interesting.

METALWARE
Design
Considerations for

Outrigger Systems
(p- 100)

TEXT: HI SUN CHOI, THORNTON
TOMASSETI, INC.; GOMAN HO,
ARUP HONH KONG LTD.; KTJYFHL
JOSEPH, THORNTON TOMASSETI,
INC.; NEVILLE MATHIAS,
SKIDMORE, OWINGS & MERRILL

CONTINUED. BEGINNING AT Ne 5.
P. 98-101, Ne 6. P. 102-109 (2013),
Ne 1, P. 90-98 (2014), N¢ 2, P.

SYSTEM ORGANIZATION

AND EXAMPLES

System Development

As core-and-outrigger systems were
developed in the 1980s and 1990s, it
became clear that core stiffness was
critical to successful outrigger sys-
tems. While cores can be steel braced
frames or concrete shear walls, con-
crete provides stiffness economically
while providing fire-rated separations.
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In contrast, steel core columns sized
for stiffness can grow large enough
to adversely affect space planning
where they protrude into corridors and
elevator hoistways. Large central cores
encompassing elevator shafts and stair
wells, combined with the develop-
ment of higher strength concretes and
high-rise forming and pumping tech-
nologies, have led to concrete as the
dominant choice for core structures in
very tall towers employing outriggers
today. Another widely-used approach
is composite construction, with contin-
uous steel columns embedded within
concrete columns and sometimes in
core walls as well. Composite construc-
tion will typically be more expensive
than conventional reinforced concrete
construction, but offers benefits that
include smaller plan dimensions of col-
umns and walls, reduced creep and
shrinkage, direct, reliable steel-to-steel
load paths at connections, and the
means to distribute forces into concrete
encasement gradually rather than all at
once at the connection.

For supertall towers using outrigger
systems without a complete perimeter
moment frame, a large core size is
critical to provide great building tor-
sional stiffness since the exterior frame
contributes relatively little. Wind tun-
nel testing and monitoring of actual
occupied tall buildings has confirmed
that torsional motions have for being
the most perceived by building occu-
pants, so torsional stiffness for motion
control can be important.

Horizontal framing is also a consid-
eration in outrigger systems, as outrig-
ger truss chords that are deeper and
heavier than typical floor framing can
affect headroom below and may lead
to non-typical story heights to com-
pensate for such conditions.

Core-and-outriggers systems can
generally be categorized based on their
structural material. Examples of various
system assemblies in the following sec-
tion highlight the ways the core-and-
outrigger system has been adapted to
a wide variety of building types and
architectural design concepts, includ-
ing some of the tallest towers in the
world, both constructed and proposed.

ALL-STEEL
CORE-AND-OUTRIGGER SYSTEMS
U.S. Bank Center (formerly First
Wisconsin Center), Milwaukee, USA
One of the first examples of the system
as configured in steel is the 42-story
U.S. Bank Center in Milwaukee com-
pletedin 1973 (see Figure 21).Engineers
at the time termed the system a “par-
tial tube”. Indeed, the system charts
developed at the time indicated the
core-and-outrigger system as being
applicable only to mid-rise building
(see Figure 22). They considered that
outriggers extended the useful range

of core-alone systems only marginally.
This underestimated their effective-
ness for ever taller towers.

The system was selected by the
engineers and architects to “create a
light open-frame type structure on
the exterior with columns six meters
apart along the perimeter. The frame is
continuous with the belt trusses which
are expressed architecturally on the
exterior”. The structural organization
was consistent with some key system
features still used today: stiff two-
story deep outrigger trusses placed
at the mechanical levels, linked with
belt trusses in order to engage all of
the columns in the resistance to lat-
eral loads. The engineers reported a
30% increase in overall lateral stiffness
through the utilization of the outrig-
ger at belt trusses.

New York Times Tower,
New York, USA
The New York Times Tower is a 52-story
addition to the Manhattan skyline
completed in 2007 (see Figure 23). The
large 20 by 27 meters braced steel
core is linked to the perimeter through
outrigger at the 28th and 51st floor
mechanical levels (see Figure 24).
Columns are typically 9,14 meters on
center along the perimeter and some
columns are exposed to weather. An
important feature of the outrigger
system is the potential for redistri-
bution of gravity load between the
core and the perimeter frame, mak-
ing construction sequence important
for accurate load sharing predictions
through sequential or staged com-
puter analysis. A unique feature of
this design was the use of “thermal
outriggers” to redistribute thermal
strains, minimizing differential strain
between columns by reducing the
strain of exposed perimeter steel col-
umns while engaging and straining
interior columns. This adds outriggers
design forces but reduces floor slopes
between the columns to acceptable
levels under temperature extremes
(Scarangello et al.2008; Callow et al.
2009; SINY 2006).

ALL-CONCRETE
CORE-AND-OUTRIGGER SYSTEMS
Waterfront Place, Brisbane, Australia
An early innovative example of struc-
tural engineers addressing the issue of
gravity load transfer through stiff out-
rigger elements can be found in the
Waterfront Place project in Brisbane
(see Figure 25); completed in 1990.
The 40-story tower is framed entire-
ly in reinforced concrete, with the core
walls linked to the perimeter columns
through two-story-tall outrigger walls
between Levels 26 and 28 (see Figure
26). As the perimeter column lines do
not line up with the core walls, outrig-
ger walls are connected through belt
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walls on the perimeter, which in turn
connect to exterior columns.

Two noteworthy features of
the design represent pioneering
approaches to the outrigger design of
reinforced concrete towers. First, the
transfer of gravity load between the
outrigger walls and the perimeter belt
walls was mitigated, but not complete-
ly eliminated, through a sliding friction
joint at the intersections of these walls.
The clamping force in the joint allowed
for adjustment to slip at the design
load transfer (see Figure 27).

The joint was then locked down for
the remaining life of the structure, dif-
ferential shortening effects from sub-
sequent live load and superimposed
dead load still act on the outrigger.
Second, the large openings required
through the outrigger walls required
the use of extensive strut-and-tie mod-
eling of these elements. Such model-
ing has become commonplace today
in the design of large, deep heavily
reinforced elements like these walls.

Two Prudential Plaza, Chicago, USA
An alternate solution to the concrete
outrigger construction was employed
for the Two Prudential Plaza tower in
Chicago, which was also completed in
1990 (see Figure 28). The 303-meter-tall
tower has two sets of reinforced con-
crete outrigger walls at Levels 40 and
59 (see Figure 29).These walls are five
meters deep at Level 40 and 1.7 meters
deep at Level 59. 12,000 psi (85 MPa)
concrete is introduced in this design. To
reduce transfer of gravity load between
the core and the perimeter through the
stiff outrigger walls, a short section of
outrigger walls adjacent to the perim-
eter columns was left temporarily un-
concreted for a period during construc-
tion. After a suitable time had elapsed
and before the construction team
de-mobilized, the blocked-off section
of the outrigger wall connection was
concreted. At the time of completion,
Two Prudential Plaza represented one
of the tallest concrete structures in the
United States and certainly one of the
tallest core-and-outrigger designs in
the world.

Millennium Tower,
San Francisco, USA
The particular challenge of provid-
ing sufficient strength, stiffness, and
ductility in a design for high seismic
demand was realized in the design for
the Millennium Tower in San Francisco,
completed in 2008 (see Figure 30).
This 58-story residential tower was
the tallest all reinforced-concrete
tower in the western United States at
the time of completion. In the short
direction of the building, the central
core walls are connected to the perim-
eter at three locations along the tower
shaft. Two lines of outriggers connect

the core to four “super-columns” locat-
ed in line with the outrigger walls (see
Figure 31).

Each connection between the core
and the super-columns involves five-
story punctured wall elements which
allow for passage of residents through
the perforations in the outriggers.

The outriggers are comprised of a
combination of heavily reinforced wall
elements and diagonally reinforced
coupling beams (see Figures 32).The
capacity-based design approach of
ACI 318, Section 21 was used to design
outriggers, outrigger coupling beams,
outrigger connections to core walls,
and super columns in the outrigger
connection (Derrick & Rodrigues 2008).

Trump International Hotel & Tower,
Chicago, USA

The Trump International Hotel and
Tower completed in 2009 is currently
the tallest all-concrete tower in North
America, and the tallest built since
the Willis Tower (formerly Sears Tower)
in the mid-970s.The 92-story tower is
very slender in the short direction
with an overall height to least width
aspect ratio of approximately 8 to 1
(see Figures 33). Massive outrigger wall
beams 1.7 meters wide and 5.3 meters
deep also serve as column transfer
elements for a series of architectural
setbacks along the tower height. The
outrigger wall-beams are highly rein-
forced 75,000 psi (520 MPa) reinforcing
bars, dead-end anchorages, mechani-
cal couplers instead of lap splices,
and a high performance concrete mix
design involving 16,000 psi (110 MPa)
self-consolidating concrete.

Strut-and-tie modeling was employed
for the outrigger elements, and some
particularly highly stressed elements
required the introduction of 70,000 psi
(520 MPa) steel plate reinforcing (Baker
et al. 2009; Baker et al. 2006).

The Trump Tower design did not
include any construction-related post-
ponement or special connections to
directly mitigate the issue of gravity
load transfer through the outrigger
elements. From special analyses of
time-dependent shortening effects,
the wall design incorporated addi-
tional forces determined through full
tree-dimensional sequential analysis.
Outrigger and belt walls construct-
ed as the tower progresses vertically
restrain a portion of the vertical differ-
ential shortening between the center
of the tower and the perimeter (see
Figures 34, 35). The high mass and
damping of concrete framing helped
tower performance in limiting motion
perception by building occupants
without supplementary damping.

Plaza 66, Shanghai, China
The 66-story, 288-meter Plaza 66 tower
in Shanghai was the tallest concrete

building in Shanghai at the time of
completion in 2001. The versatility of
the core-and-outrigger system, even
when applied to an area of moderate
to high seismicity, was again proven by
the design. Similar to the Brisbane and
San Francisco designs outlined previ-
ously, perforated concrete outrigger
elements occur at three mechanical
zones (see Figure 36).

The top and bottom floors of the
two-story outrigger frames provide
the tension and compression force
couple generated by the outrigger
effect, while the middle level transfers
a good deal of the vertical shear (see
Figures 37 & 38). Six lines of concrete
outriggers are employed in the system
(Tomasetti et al. 2001).

To be continued.

TECHNOLOGY
Collapse of Large

Span Buildings

(p. 706)

TEXT: ALEXANDER
BELOSTOT-SKY, DIRECTOR
GENERAL OF STADYO R&D,

THE HEAD OF REC CM MGSU,
ASSOCIATE MEMBER OF
RAASN, D.SC. IN ENGINEERING,
PROFESSOR

Within the construction and technical
expertise that was carried out during
the past decade at the StaDiO R&D
CJSC we performed the analysis of the
possible causes of local destruction and
the “progressive” collapse of roof con-
structions in a number of large span
buildings. We can name the Transvaal
Park sports and fitness complex (2004,
fig. 1), the Basmanny market (2006,
fig. 2), the Krylatskoye indoor skating
center (2008, fig. 3) and a production
shop (2006; fig. 4) among them.

1. We considered important aspects
of computer simulation of how “earth
foundation - frame - roof construc-
tion” systems and their critical parts
behaved in various patterns and by
means of different software tools (ST):

- we worked out hypotheses and
scenarios (mechanisms) of destruction;

- we set targets of computer simula-
tion of how structures behaved under
design, actual and “scenario” loads
and actions;

- we chose software tools that suit-
ed best the computer simulation tar-
gets set (ANSYS Mechanical, ANSYS /
CFX, ANSYS / CivilFEM, MSC NASTRAN,
ABAQUS, LS-DYNA, stage, LIRA, SCAD,
MicroFE, Robot Millennium, etc.);

- we studied and/ or simulated loads
and actions as well as designed realis-
tic “load experience”;

- we constructed, verified and
studied relevant mathematical simu-
lation models of spatial roof con-
structions under design, actual and
“scenario” loads and actions that cor-

responded to the significant stag-
es of construction, operation and
destruction;

- we carried out computer simu-
lation of a three-dimensional “non-
linear earth foundation - frame - roof
construction” system under design,
actual and “scenario” loads and
actions;

- we performed strain-stress state
and strength analysis for models with
the most constrained and/ or “non-
traditionally” constructed parts in
three-dimensional non-linear struc-
tures in terms of their physical and
geometrical aspects. We analyzed the
possibility of their collapse and how
it could affect the functioning of the
building in general;

- we corrected and calibrated math-
ematical simulations according to the
“targeted” initiated field and labora-
tory studies;

- we prepared expert reports
that accumulated the results of our
research and provided reasonable
answers to the questions set.

2. In terms of every subject of review
the answers to the questions set con-
tain in particular:

- The most probable causes and
mechanisms of destruction/ collapse;

- At what stage or stages (prede-
velopment analysis, design, structure
fabrication, construction, installation,
operation, reconstruction) we encoun-
tered violations-deviations from the
acting regulatory requirements that
led to the destruction or collapse;

- “Who is to blame?” and “What
shall we do?”

We would like to use the general
conclusions on the examination of the
Transvaal Park SFC as an example:

“..Based on the estimated experi-
mental data obtained the result of the
expert study carried out confirms that 2
sets of scenarios of partial collapse (out
of many considered) may take place.
They may be caused by design flaws:

1) according to the first scenario, it
was the collapse of one of the heavily
loaded parts of the support system
that had been facilitated by the whole
static and cyclic load experience (the
upper part of the pillars — along the
bloom, the lower part - once the filler
plate was cut, the braces - once the
welded seam burst). Or it could be
one of the columns losing its stabil-
ity (caused by large plastic flows at
the junctions with braces), that was
followed by an impulsive dynamic
force, subsequent complete or partial
“exit” of the support contour (the end
beam) of several columns, the extreme
vertical deflection and radial plastic
flow of the fittings of the support
contour and, consequently, the forma-
tion, distribution or opening of the
subradial trunk crack in the shell. At
the final stage the falling shell “pulled”

the entire support system that was not
designed to bear such loads;

2) according to the second possible
scenario, at first there occurred loss
of stability in the flexible reinforced-
concrete ribbed shell (as a result of
large dislocations that were caused
by the manifestation of the concrete
creep effect under weight and snow
loads) that was followed by the forma-
tion of local and trunk cracks (roughly,
along the radial 8r-9r axes), and very
likely upon opening the main circular
crack the collapsing shell “pulled” the
entire support system...”

3. If we summarize the results of
the expertise carried out in terms of
the causes of collapse, we can point
out significant and non-obvious influ-
ence on the way large span buildings
with non-traditional structural design,
parts and elements behave. It was
not supported substantially enough
with estimations/ experiments during
their design and it manifested itself
during the subsequent stages of the
“life cycle”. This factor is enhanced by
the established deviations from the
project during its design, construction
and functioning. To the contrary, the
estimated experimental analysis of the
causes of local destruction that did
not trigger progressive collapse (the
Krylatskoye ISC) clearly indicates the
manufacturing defects of the dam-
aged part.

Although obviously important in
terms of their practical aspect, the
data of the mentioned examinations
are not in any case (and according to
cognitive theory will never be) fully
complete as far as the scientific facet
is concerned. Thus, in recent thesis
research we consider significant non-
linear dynamic behavior of the struc-
tures in terms of their physical and
geometrical aspects. This is applied to
the stage of progressive collapse (PC
LS-DYNA, ABAQUS / Explicit). In partic-
ular, we have confirmed the complex
non-linear pattern of deformation and
locally initiating collapse of the struc-
tural parts as well as the progressive
nature of the collapse of the entire
roof construction of the Transvaal-
park SFC that was recorded in 2004
[7]. We have a lot of work to be done
ahead of us as far as the set of major
criteria that define the accuracy of the
hypotheses considered (the proximity
of the final estimated pattern of col-
lapse compared to that of the natural
one) is concerned.

4.The expertise that was carried out
also provides “simple” recipes to main-
tain the full-scale technogenic safety
of unique buildings and complexes,
including:

- the development and improve-
ment of the regulatory and procedural
basis, numerical techniques, software
tools and monitoring systems;

- the training of qualified specialists
and computer engineers that is cur-
rently aggravated by a general decline
of the educational level, the prestige
value and degree of motivation of sci-
entific and technical activities;

- the regimentation of how super-
vising institutions function that rea-
sonably minimizes their administra-
tive intervention.

The architectural, engineering,
administrative and bureaucratic com-
munities have to learn from such acci-
dents, collapses and local fractures.
One of them is an effective solution of
reliability and safety tasks of unique
structures possibly by means of quali-
fied professional computer engineers
on the basis of simulation analysis
along with contemporary numerical
methods and software systems that
realize them. These mathematical
models have to accompany objects at
all stages of their design (design and
construction) and life (maintenance,
repair and reconstruction) and ensure
an adequate analysis and forecast on
their diagnostic information monitor-
ing systems.

5.The author expresses cautious his-
torically proved optimism: also due to
the results of the expertise performed
to be presented, realized and/ or sup-
ported with regulations in terms of
unique building-structures:

- the development of project spe-
cific standards (PSS) to design unique
construction objects (today it is the
“contents” and the substantiality of
the PSS that is being questioned rather
than their significance);

- the “independent” calculations on
the basis of two (and if necessary,
more than that) alternative computa-
tional models and verified software
complexes with substantial compari-
son of the results on major criteria;

- the development and implemen-
tation of the mandatory monitoring
system aimed at structures during
their construction and operation (we
will dwell on the issues and solutions
in one of our future feature articles);

- the verification of software tools
according to the rules approved by the
RAS (so far this high-tech procedure
was successfully passed by ANSYS PC,
ABAQUS, MIDAS and MicroFE);

- the organization in 2006 and the
fruitful work of RAS scientific council
on the “Software Tools in Construction
and Architecture”, the International
Symposium on the “Actual Problems
of Computer Modeling of Structures
and Facilities” (since 2008, in July 2014
on Lake Baikal in Irkutsk to be held
for fifth time) and the permanently
acting MSUCE R&D StaDiO the “Actual
Problems of Computer Modeling of
Unique Buildings and Complexes”;

- the training of qualified computer
engineers within the newly organized
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educational specialties “Construction
of unique buildings and structures”
in a number of leading engineering
universities of Russia;

- the training of computer engi-
neers of the highest level (both candi-
dates and Ph.Ds) in the Scientific and
Educational Center of unique comput-
er modeling of buildings, structures
and complexes (SEC KM) at the MSUCE
that was organized in 2008.
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OPEN JOINT-STOCK COMPANY
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This article covers the
issues of local and general
stability of multi-storey
buildings and high-rise
constructions under emer-
gency loads (explosions,
tornadoes, tsunamis,
earthquakes). It provides
the differential equa-
tions that describe three-
dimensional translational
and three-dimensional
rotational oscillations. It
defines the dependence
of the assessment of the
local and general stabil-
ity. It gives a numerical
example that takes into
account the local stabil-
ity of the highest forms of
oscillations. Besides that
it evaluates the behav-

ior of the real 16-storey
skeleton-type building in
the Leninakan earthquake
in Spitak December 7,
1988. It provides the main
causes of loss of stability
and destruction.

MULTIMASS DYNAMIC SYSTEMS
The article provides the results of
studying the stability of high-rise build-
ings that are modeled by a multi-mass
dynamical system. The three-dimen-
sional translational and rotational
oscillations of the multi-mass system
under emergency loads are described
by differential equations. During the
dynamic analysis the highest vibration
modes of constructions with an allow-
ance for attenuation were taken into
consideration.

The analysis of the effects of severe
earthquakes in Spitak (Armenia, 1988);
Kobe (Japan, 1995); Concepcion (Chile,
2010); Port-au-Prince (Haiti, 2010);
Christchurh (New Zealand, 2011); the
state of California (USA, 1992) and
many others shows that in many cases
destruction is caused by the loss of
the stability (local and general) of the
building, framework or separate floors.

Figure 1 is a photo that illustrates
buildings losing stability during earth-
quakes, which is caused by the tilt
(slope) or dephased rotation of the
building.

In structural mechanics the scenar-
ios of loss of stability are divided into
2 major types: local and general. Some
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authors characterize these types of loss
of stability as “minor” and “major”; local
and global, etc.

Structural mechanics and bifurcation
theory assume that the “local” loss of
stability can only occur under an ali-
quant critical load. Thus, in this case the
loss of stability takes place under the
slightest critical load Pmin. The system
can come back to its below-critical
state by means of the internal stored
energy, possibly with the help of the
energy of the neighboring elements
or accumulated retroactive internal
energy. Further on if the structure (ele-
ment) does not come back to its critical
state, with the increasing external load
it experiences a supercritical state and
in the system there occurs a second
stage of the loss of stability under the
load Pcr2. In this case, the general loss
of stability takes place.

In these cases the coefficient of reli-
ability can be calculated by means of
the strength condition of the Coulomb
shift but in its integral form:

N
ZPim‘ +P m,
i = . (M

H ~ -

A SQm +Qun,

wherein: “P” stands for retentivity; “Q"
stands for shear force; “m " and “n "
respectively stand for the coefficients
of reliability; “sum of P m” and “sum
of Q n/" respectively stand for the sum
of retentive and shear force; “P " and
“Q,"respectively stand for the retentive
and shear element of the critical load;
“m,” and “n " being the reliability coef-
ficients under the critical load.

In terms of the inclined sliding plane
one needs to apply both retentive and
shear forces to the sliding plane.

The calculations that refer to for-
mulas (1) - (3) are usually applied to
a section; i.e. they calculate all the
forces that affect the construction sec-
tion within the thermal-expansion con-
struction joint. When studying the local
stability one considers the impact of “i”
=1;2; 3; ... K forces (K < N). Here “k "
stands for the coefficient of reliability
of the local stability.

In terms of rotational (revolving) oscil-
lations the reliability coefficient “k " will
be calculated the following way:

, ()

where “M_ _ stands for the moment of
force that keeps the base from shift-
ing against the center of circle 0;
“M, 5, Stands for the moment of shear
forces. “M_ " and “M__ " stand for the
moments of retentivity and shear forc-
es in terms of emergency loads.

The forces caused by emergency
loads in three mutually perpendicular
directions to be calculated according
to “j” form will look as follows:
wherein

Plu = Slu

P2IJ =8,; cosa,;

cosay;

Pm = Sm cosa;;

Sig = Bl Wi =Wiji);

ji
Sz,/ = Bz‘w,(Wz,, - Wz,H ); (3)

Sy =B Wi =W i),

wherein: B, ., B,,;, Bs. stand for
load-deflection curves in terms of the
point“i”on X, Y, Z axes; oy . 0y, &
stand for the directional angle of load
actions.

The bending moments acting
against axes X, Y, Z in terms of “j"-form
of rotational oscillations will be calcu-

lated following way:

M, =By (05—65);
My = B350y = 0y:,);
My, =By (0 —0,; >;J

wherein: Byy;, Bs,., B3y stand for the
characteristics of bending stiffness in
terms of point “i” on the axes X, Y, Z.
The emergency (seismic, technocratic,
etc.) loads that are calculated this way (3)
are divided into elements with retentive
and shear forces. They are part of equa-
tion (2); the coefficients of reliability are
estimated with account of the highest
mode of oscillations. The same method
is applied when calculating the reliabil-
ity coefficient of rotational oscillations
against the axes X, Y, Z. In this case the
obtained bending moment of retentive
and shear forces that are calculated by
means of formula (4) are part of equation
(2); the coefficient of reliability against
the base or the shear center is defined.
The net shift W1i (t); W2i (t); W3i (t)
and the rotational angles ©1i (t); ©2i (t);
©3i (t) are calculated the following way:

W)Y ,  (a.,()
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The shift and rotational angels
are calculated by means of differ-
ential equations that in Lagrange
coordinates type 2 are as follows:

o -
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where {;} stands for diagonal matrix
of dissipation characteristics;

{pl' . . . .
0,0 Q.0 - :
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s oo g
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where {;} stands for the diagonal

matrix of dissipation during rotation
(slewing);

[

© Pu

- matrix of square frequencies dur-
ing translational and rotational oscilla-
tions, respectively:

b= ) [0, 07} - matix of
the system’s inherent characteristics
during translational oscillations;
fa 1= )ty |} - matr of
the system'’s inherent characteristics
during rotational oscillations.

The solution of differential equations
(6) and (7) on axes 1,2, 3 (X, Y, Z) is
obtained in project [12]. Hereinafter
emergency loads and bending
moments are defined by means of
formulas (3) and (4). After applying
the emergency loads and bending
moments to formulas (1) and (2) we
calculate the coefficients of reliabil-
ity during translational and rotational
oscillations.

Figure 3 shows the first 4 types of
oscillations of a 16-storey skeleton-
type house in the Leninakan earth-
quake in Spitak December 7, 1988.

At the 9-grade earthquake load
they detected the loss of stability and
decaying areas of the building at the
highest mode of oscillations.

Conclusions

The conducted calculations indicate
that when checking the local and gen-
eral stability of multi-storey buildings
and high-rise structures for emergency
loads one has to consider the maxi-
mum number of factors that affect the
initial state of strain and the rotation of
the system, including:

1. the impact of in-plane shear and
rotation on the stability of high-rise
buildings and structures;

2. the general state of strain that
is caused by translational and rota-
tional (slewing) oscillations about
axes X, Y, Z;

3. in terms of high-rise buildings
and structures it is recommended to
study multi-mass three-dimensional
dynamic systems that make it possible
to explore the stability of the system at
the highest mode of oscillations;

4. when designing important objects
the choice of rational actions that
ensure their survival system during
escaping the resonance area under all
possible types of emergency, dynamic
and seismic loads.
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SAFETY
Active Fire
Protection of High-
Rise Buildings

(p. 114)

MATERIALS PROVIDED BY 3M
AND “POJTEKHNIKA” GROUP

In continuation of the
series of publications on
integrated approaches

to fire safety of high-rise
buildings we decided to
dwell upon the issue of
active fire protectionin a
special category of spaces,
where it is undesirable or
unacceptable to use the
traditional fire extinguish-
ing agents based on water
or powder. Such areas
primarily include server
rooms, LAN closets and
other engineering utility
premises with electronic
or electrical equipment
located on floors of high-
rise buildings.

With the rapid development of infor-
mation technologies, the number of
such areas in administration, shopping
or commercial buildings continuously
grows. The computational power and
the equipment density inside also
increases. A modern business cen-
ter can have from several dozens to
hundreds of server rooms. Very often
during the designing of a high-rise
building part it is difficult to determine
in advance where the future owners
or tenants will prefer to locate their
server equipment and other electronic
systems.

The high equipment density as well
as the significant heat emission of the
servers and the varying load create
a substantial risk of fire as a result of
emergency operation (in case of viola-
tions in power or cooling systems, or
defects of indoors equipments) and
of the traditional sources of ignition —
power cables, lighting fixtures or care-
less handling of fire.

Importantly, customers treat
IT-infrastructural assets as key ele-
ments to ensure business continuity,
to secure commercial information and
maintain business security. However,
not all customers are able to profes-
sionally assess the risks and the poten-

tial damage from a fire in the server
room, including the cost of reconstruc-
tion, the period of equipment decom-
missioning and the possible data loss.
In these circumstances the designer’s
task is to provide the customer with
the optimal set of measures to protect
server and technical facilities in accor-
dance with the level of importance of
the equipment under protection and
the safety of the customer’s personnel.

The most effective way of automatic
fire suppression in server rooms, LAN
closets and other technical facilities
with electronic equipment is three-
dimensional gaseous suppression.
This is primarily due to the very mech-
anism of suppression. When using
automatic gaseous suppression, upon
the signal from the automatic fire-
fighting equipment there is a required
concentration of gas fire extinguishing
agent created indoors that is sufficient
to completely put the fire out. Unlike
powder, water or sprays extinguishing
gas does not mechanically affect elec-
tronic equipment and does not trigger
the hazard of short circuit. Thus, fire
extinguishing can be performed with-
out killing the power of the operat-
ing equipment. The second important
advantage of gaseous fire suppres-
sion is its efficiency over the entire
area of the space under protection,
including inner perforated cabinets,
false ceilings and floors, cable con-
duits and other less accessible areas.
Therefore, using gas one can achieve
three-dimensional fire extinguishing
instead of simple fire isolation. Besides
one does not need further equipment
clean-out from the remnants of the
fire extinguishing agent (as, for exam-
ple, opposed to powder), or restoring
measures. Once the fire is put out,
the extinguishing agent is removed
through the ventilation and smoke-
removal system.

With high-rise buildings there is
another very important factor that
there is no need to remove water from
floor slabs or there is no possibility
of water leaking down to the lower
floors. The compact installation is also
very significant. The design specifica-
tions allow the storage tanks with fire
extinguishing agents of gaseous sup-
pression packaged units to be located
directly in the area under protection,
which minimizes the impact on the
structural elements of the building.

However, gaseous suppression has
its limitations. First of all, it is associ-
ated with the need for conditional
sealing of the area under protection,
compulsory shutdown of the ventila-
tion system and door interlocking. In
most cases these conditions are met
in server rooms by default and they do
not represent additional challenges
for designers.

But for a long time they tried to
avoid using automatic gaseous sup-
pression systems due to the possible
risk to the life and health of the per-
sonnel that was linked to the toxicity
of the substances used. Although any
project of gaseous suppression system
allows for the interlock of the automat-
ic start and the delay to evacuate the

personnel, the customers’ and design-
ers’ concerns regarding the possible
consequences of release with people
present in the area are not ground-
less. A significant improvement in the
security settings of automatic gaseous
suppression systems was achieved
thanks to the scientific and technical
progress in the field of synthesis of
safe chemical extinguishing agents.
An example of a commercially success-
ful product in this area is the environ-
mentally friendly and safe for a human
being 3M Novec® 1230 substance. Due
to the fundamentally new molecu-
lar structure and mechanism of sup-
pression this substance can be used
in a very low concentration starting
from 4.2% according to the size of the
area. At this concentration it is safe for
people, but it displays very high fire-
extinguishing properties. There are no
substances of such low fire-fighting
concentration in the contemporary
fire-fighting industry of today.

It is worthwhile to mention that
Novec® 1230 is an excellent insulator
(its dielectric strength of dry nitrogen
is 2,3). Therefore, there are no difficul-
ties occurring during fire-extinguish-
ing of energized equipment with this
substance. Novec® 1230 does not dis-
solve polymer materials and plastic,
it does not trigger metal corrosion
and alloys, and therefore it is safe for
sensitive electronic equipment. That
is why this substance is widely used
in the fire protection of data centers
and server rooms. In combination with
the absence of toxic effects on people
in its fire suppression concentration
it creates a unique set of properties
that make Novec ® 1230 a reasonable
solution for demanding challenges of
active fire extinguishment in high-rise
buildings.

Unlike chemical extinguishing
agents of the previous generation —
freon - Novec® 1230 agent of the
new generation is not an active
greenhouse gas. Therefore, it is not
subject to environmental restric-
tions that are now being developed
and implemented in many coun-
tries of the world. First and fore-
most, we dwell upon the restrictions
on the so-called F-gases (freon -
hydrofluorocarbons, HFCs) that are
actively used in gaseous suppres-
sion. According to the experts of
the UNIDO Centre in the Russian
Federation, Freon (HFC) has no long-
term perspective on the global mar-
ket and will be subject to gradual
reduction in the future. In Russia it
is produced in small quantities, its
major supplier being China.

The technological development of
gaseous suppression was not only
limited to the composition of the
extinguishing agent. The techno-
logical part of the fire-extinguishing
system was subjected to major revi-
sion. The increased coverage area of
the space under protection by one
Novec® 1230 diffuser branch made
it possible to significantly reduce
and simplify piping connections
that were necessary for the effective
delivery of the extinguishing agent
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during fire fighting. With most server
rooms only one diffuser branch is
necessary to cover the major area,
and additional ones are installed in
case there is a false floor or ceiling
in the server room. Complex pip-
ing is not only an additional load of
metal but also a necessity to have
ceiling mounting, to drill support-
ing structures and to increase the
intersection with other elements of
the building engineering equipment,
such as cable trays and ventilation
ducts. There are corner and wall-
mounted types of diffuser branches
that do not at all exclude ceiling
mounting. Another type of techno-
logical improvements is a growing
range of storage tanks with Novec®
1230 extinguishing agent. The range
of storage tanks from 8 to 180 liters
allows one to choose the desired
refilling volume of the extinguishing
agent that is necessary to protect a
particular space and at the same time
to maintain the area used to keep the
equipment on the minimum level.
Usually server rooms, LAN closets
and technological premises need
one module storage tank that is
located directly in the area under
protection. It is possible to arrange
a centralized fire-extinguishing sta-
tion to protect several premises with
one set of storage tanks.

The designers’ refusal to use gas-
eous suppression is partially related
to the seemingly difficult design and
installation of the equipment as well
as its ratification with supervision
agencies. However, currently it can
hardly be a limiting factor when in
terms of gaseous suppression systems
integrated in the project. The design
organization or an individual designer
can be trained by the manufacturer
of the equipment and execute their
own design. For example, 3M com-
pany, the partner of the Pojtekhnika
Group working with passive and active
fire extinguishing has such trainings
twice a month. Another option is to
order the design directly from a pro-
fessional organization specializing in
fire-extinguishing systems.

Now, Russia has a wide experience
of using Novec® 1230 equipment
for modern high-rise structures,
especially those that require BREAM
and LEED certification standards for
ecological building. Here they try
to avoid using artificial greenhouse
gas (Freon) and reduce the impact
on the environment throughout
the entire life cycle of the build-
ing. Server rooms in the “Federation
Tower” complex of buildings can
serve a good example of high-rise
structures. Their fire-extinguishing
systems were carried out by the
partner and 3M complex solution
integrator in terms of passive and
active fire extinguishing , i.e. the
Pojtekhnika Group. During equip-
ping server rooms with Novec® 1230
gaseous suppression systems they
also had a wide range of tasks to
solve: to integrate active extinguish-
ing systems with other engineering
systems of the building; to provide

complex “binding” of the gaseous
suppression system with the actual
conditions of the object (taking
into consideration the high concen-
tration of the various elements of
equipment and the infrastructure
of the building, the necessity to
avoid interventions in the support-
ing structures, etc.); to choose the
optimal automatic operating algo-
rithm. Such experience cannot only
be regarded as the best practice
in terms of protection of high-rise
buildings in Russia but also in the
world. We should also state that
the Pojtekhnika Group provides the
measurement of the poor tightness
ratio in the area that is subject to
protection by automatic gaseous
suppression systems. Although such
tests are important for the reliable
operation of the extinguishing sys-
tem and its correct design, which
is confirmed by experts around the
world, in Russia Pojtekhnika is the
only one that specializes in it.

Thus, gaseous fire suppression
can and should be widely used in
modern high-rise structures, espe-
cially when it comes to protecting
valuable electronic equipment and
data. The choice of the system and
the fire extinguishing agent should
be carried out by the customer and
the designer on the basis of a set of
criteria that are applied to fire extin-
guishing systems: the efficiency of
the extinguishing agent concentra-
tion, the compactness of the sys-
tem and the piping, the personnel
safety, the environmental cleanli-
ness. But another important selec-
tion parameter that is sometimes
neglected is the experience and
the professionalism of the agency
that will undertake the estimation,
manufacturing, refilling and inte-
gration of the automatic gaseous
suppression system into the general
engineering ecosystem of the high-
rise building. Trust the professionals
and we wish you more successful
and beautiful projects.

UP TO DATE
Structural Analysis

and Design

(p. 118)

TEXT BY LEO RAZDOLSKY, LR
STRUCTURAL ENGINEERING INC,,
LINCOLNSHIRE, ILLINOIS, USA,
PROFESSOR AT NORTHWESTERN
UNIVERSITY, EVANSTON,
ILLINOIS, USA

Notation

y — Total displacement of a one degree
of freedom (ODOF) system;

Yy, — Dynamic portion of a total dis-
placementy;

A, - Static portion of total displace-
ment owing to temperature load;

a - Coefficient of linear expansion;
a, - Coefficient of linear expansion
for steel;

L - Linear dimension of a structural
element;
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w - Natural frequency (vertical or
horizontal vibrations) of a structural
system (or element);

K,=3* — Dynamic coefficient;

Yo = Y4/L — Dimensionless displace-
ment;

T(t) — Temperature-time functions
defined by Egs. (78), (81), (84) n (87)
(cm.: «ToxapHasa Harpyska u cuna
noxapos», TB, 2013, N2 6);

Time — z:%z(s);

Temperature — T* (K), where T* = 600
Kis the baseline temperature;

0 - Dimensionless temperaturea;

T - Dimensionless time;

K,=Ah/V - Dimensionless opening
factor;

A, — Total area of vertical and horizon-
tal openings;

0 — Stress value;

€ — Strain value;

E — Hook’s modulus of elastisity (short
term modulus of elastisity);

H - Long-term modulus of elastisity;
n = H/E - Relaxation time;

K(t - T) — Kernel of integral equation
(26);

g — Gravitational acceleration;

W - Total gravity load;

w, - Ultimate design load (kIf);

M, - Ultimate bending moment (kip-
ft);

Vu — Ultimate shear (kip);

N, — npefenbHas ocesas cuna (kip);
§,, — Deforma tion from unit force.

APPLICATION OF GENERAL
MECHANICAL CREEP

Theory Creep as a time-dependent
phenomenon is the progressive accu-
mula- tion of plastic strain in a struc-
tural element under stress at elevated
temperature over a period of time.
The life of a structural element may
be severely limited even for loads
less than the design load. In fact,
at elevated temperature, a sustained
load may produce inelastic strain in a
material that increases with time. The
material is said to creep. The general
mechanical theory of creep gives the
functional relations among three
variables: stress, strain, and time. In
this respect, the general creep theory
allows the structural engineer to ana-
lyze the structural system subjected
to impact, static, and dynamic loads
at the same time.

Creep, creep failure, and creep
fracture of a structural member may
occur over a wide range of tempera-
ture. Elevated temperature for creep
behavior of a metal begins at about
one-half the melting temperature,
for example, at 205°C for aluminum
alloys, 370°C for low-alloy steels, and
so on. Creep failure occurs when
the accumulated creep strain results
in a deformation of the structural
member that exceeds the design lim-
its, whereas the creep fracture is an
extension where the stressed com-
ponent actually separates into two
parts.

The creep behavior of various
materials is often based on a onedi-
mensional test (tension). In terms of

a mathematical representation of a
creep curve, for example, in the case
of a one-dimensional test (Fig. 7.17),
we assume that the creep behavior of
steel is a function of stress o, tempera-
ture T, and time t [4,5].

From the figure, three phases can
be recognized. Phase one is called pri-
mary (initial or transient) creep, phase
two is called steady- state creep, and
phase three is tertiary (accelerating)
creep. In the figure, €0 is an instanta-
neous deformation that may include
both elastic and plastic parts. Because
of the extreme complexity of creep
behavior, the analysis of creep prob-
lems very often is based on a curve of
exper- imental data. This representa-
tion is referred to as creep strain &c.
In general, to model creep curve (Fig.
17), we need an expression of the
form [6]

e. = flo,T,1) (20

where fis a function of time t, tempera-
ture T, and stress o. It is customary to
assume that the effects of o, T, and ¢,
are separable. Thus the equation can
be written as

e = f,(0)g, @) @

Experiments for one-dimensional
creep behavior usually are run allowing
only one of the variables (o, T, or t) to
change; for example, o is varied for con-
stant Tand given t. There is no practical
interest here for phase three creep. In
engineering practice, the big interest is
in phase two, especially in the case of
isothermal conditions. Many relation-
ships have been proposed to relate
stress, strain, time, and temperature in
the creep process.

ELASTOVISCOPLASTIC MODELS
Many of the models that have been
used to describe viscoelastic or elas-
toviscoplastic or viscoplastic material
response are presented in Refs. 7, 8, and
9. The well-known Voight-Kelvin model
(Fig. 8a) uses the following viscoelastic
equation:
o=Ee¢+Hé (22

where o = stress value
€ = strain value
E = Hook’s modulus of elastisity (short
term modulus of elastisity)
H = Long-term modulus of elastisity
Initial condition: g, _, = 0.

If the stress o = const. in Eq. (22), then
the solution to this equation can be
presented as:

e=2a- exp(—%)). 23)

This equation describes viscoelastic
creep behavior (see Fig. 18b).

The elastic (Hook) and viscose
(Newton) elements in Fig. 18 have a
parallel connection. If these elements
were to have a serial connection,
then we would have the well-known
Maxwell model (Fig. 19a).

The viscoelastic equation of the
Maxwell model is

0+ no = He (24)
where n = H/E is the relaxation time.
Similar to the preceding case, if the
strain € = const., then the right side of

Eq. (24) is zero, and the solution is as
follows:

t
(25) 0 =0,exp(-—)
n

where o is the stress at time t = 0 (see
Fig. 19b).

Obviously, there are many combina-
tions of Hook’s and Newton’s elements
that could be connected in parallel and
serially. One of combined viscoelastic
model is shown in Fig. 20 [10].

The simplest model that will be used
hereis [11]

Ee=0 +Ac (26)

The most general type of a visco-

elastic model can be described by the
integral equation

E&(t) =o(t) + [{o()K(t-n)dt  (27)

where K(t — 1) is the kernel of the inte-
gral equation (27).

The use of creep theory in our case
will be limited to two major objectives:
(1) to extrapolate the experimental data
regarding stiffness of a structural mem-
ber (system) beyond the testing time
(an abnormal fire could last much lon-
ger than the prescribed testing time)
and to (2) provide an approximate rate
of structural element (system) stiffness
decrease as a function of temperature
only. Since creep theory is very com-
plex, all intermediate mathematical
operations are not presented in this
study; only final results are provided.
Example 7.1 illustrates the application
of general creep theory in the case of
an abnormal (long-duration) thermal
load acting on a structural system.

Example 1

Data An absolutely rigid beam A-B-C
(see Fig. 7.21) is supported by two
steel hangers DB and EC. The abnor-
mal fire affects steel hanger EC only.
Force P is applied at point C. Both
hangers have the same cross-section-
al area. H is the height, and a = b.
After 4 hours of fire, the modulus
of elasticity of hanger EC is equal to
0.25E; therefore, E,_ = 0.25EF .

Find the distribution of interior forces
N, and N, at this moment, the redistri-
bution of forces at any given moment
after 4 hours of fire duration (assume
that the fire is continuous with con-
stant temperature T = 600°C), and the
distribution of forces at t — oo (the pos-
sibility of progressive collapse).

Solution
The structural system is statically inde-
terminate system. By separating the
structure at point B, two free body dia-
grams are obtained, and the unknown
force is X, = N,. The corresponding
equations (force method) are
011X1+Ap =0
or . .
011X1 +Ap =0- (28)
In order to calculate parameters
iz A, &Alp, let's use the creep
deformation equation (26). After all
mathematical simplifications, the
following differential equation is
obtained:
X, +0.5X, = AP (29)
The solution to Eq. (29) with initial
condition X,(0) =P is

X, =N,, =—Plexp(=0.5At) — 2] (30)

and

N =P —0.5X, =0.5Pexp(—0.5At) (31)

Finally, the answers are

1. At the initial moment (4 hours after
the fire started), N_,=Pand N__ = 0.5P.

2. At any given time after the initial
moment, the forces are defined by Eqgs.
(30) and (31).

3.N,,=2Pand N_=0when t — oo.

It is interesting to underline that
the same results could be obtained
by using the general equation (27)
because the kernel of the integral equa-
tion in this case is equal to A. The long-
term modulus of elasticity is defined
from general linear creep theory as

H= E . (32)

0

1+ [ K(0)do

0
The stiffness-reduction coefficient n
based on Eq. (7.32) for any given time t;

can be calculated as
to

n=E=1+[K@)0do 33)
0 H 0
where H is the long-term modulus of
elasticity at a given time t,. From Eq.
(7.32), the long-term stiffness for mem-
ber ECis zero because the kernel is con-
stant, and therefore, the force N, = 0.

Example 2

For a proposed building, the structural
and fire protection engineers must col-
laborate to develop a list of possible
locations where the start of a fire could
lead to a significant impact on the
structural integrity of the building. To
do this, the structural engineer must
describe the structural system design
approach to identify particular struc-
tural components that may be critical
to building stability. At the same time,
the fire protection engineer must, with
an understanding of the expected
occupancy, determine the areas where
fuel loads may be high. Multiple com-
partments should be analyzed with a
view to predicting the range of fire
scenarios that reasonably might be
expected at any point throughout the
building. By doing this, the designers
can be assured that when the analysis
is complete, the structural system has
been designed adequately.

Once various compartments have
been selected, the expected fuel load
has to be determined. This can be
accomplished by using Table 7.15 to
estimate the mass of various fuel loads
available within the compartments.
This includes movable fuel loads such
as furniture and book shelves, fixed
fuel loads such as doors and window
frames if combustible, and protected
fuel loads such as wood framing in
walls. For noncombustible construc-
tion, the fuel load likely will be limited
to the furnishings in the room. Care
must be taken to account properly
for the fuel content of noncellulosic
materials such as plastic containers,
binders, and so on. Once the mass of
the contents in a room is totaled, it is
converted to an energy value based
on 16.8 MJ/kg for cellulosic products,
keeping in mind that petroleum-based

materials are to be adjusted by a factor
of 2 prior to adding the mass to the
cellulosic- based materials to account
for the higher heat energy content of
those materials. This total fuel load
then is divided by either the compart-
ment floor area or the total surface
area to yield a per-unit area.

Care should be taken to ensure the

fuel load (MJ/m?) is calculated correctly
for the model chosen.
General Data Four-story steel con-
struction with 0.30-m-thick rein-
forced masonry exterior and interior
malls. Typical floor plan (footprint):
18 m X 24 m. Total height: 14 m. Wind
resistance system: reinforced-masonry
shear walls. Structural design loads:
dead load: 244 kg/m? (50 psf); live load:
244 kg/m? (50 psf).

Structural steel framing is noncom-
bustible and complies with the require-
ments of type | and type Il construction.
Occupancy type: R-2. Allowable maxi-
mum height and building areas per IBC
Table 503: H=19.8 mand A=2230m? In
accordance with IBC Table 601, for type
IlA construction, a 1-hour fire resistance
rating is required.

To be continued
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