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fog 6alHNM

B3neTbl 1 MageHUa MUPOBOW SKOHOMVKMK B NOCNeAHue
rofibl OCTaBUAN 3a GOPTOM HECKONIbKO AeCATKOB paHee
[I0BOJIbHO YCMELHbIX apXUTEKTYPHbIX GUPM, OfHaKo
HeKOTOpble 13 HUX MO-MpexHeMy npouseTatoT. K Takum
OTHOCUTCA MeXAyHapoaHaa komnanua RTKL, pabortato-
Wwas B 0651aCTV apXUTEKTYPbl, NPOEKTUPOBAHUSA, Fopoa-
CKOFO MAaHMPOBAHNA U XYOOXECTBEHHOro Au3aiiHa. B
2013 rofy HameuyeHo 3aBepLUNTb CTPOUTENbCTBO BOCH-
MU HOBbIX OGBEKTOB MO MPOEKTaM 3Toro 61opo, cpean
KOTOPbIX €CTb KaK BbICOTHble 3[laHMA, Tak U MOCTPONKU
cpefHero pasmepa. JTOT rog B KOMMaHUMW No npa.y
Ha3biBaloT «[00M 6alLHW».

CeMb M3 3TUX KOHCTPYKUWIA ByayT Bo3BefeHbl B Kutae
v ofHa B IHAoHe3un — BAanu oT eBponenckux GprHaH-
coBbix npobnem. HopmaH lapgeH (Norman Garden),
MNCNONHUTENbHBIN BUle-npe3ugeHT RTKL, obbAcHserT,
YTO »KM3HECMOCOOHOCTb KOMMaHUN CTafa pe3ynbTaTom
rPamoTHOro MAaHUPOBAHMA W TLATENbHOrO aHanusa
MUPOBON dKOHOMUKU: «HecmoTpAa Ha Kpmsnc, RTKL
YAANIOCb COXPaHUTb [OBOJIBHO xopolune ¢prHaHCcoBble
nokasartenu 6naropaps Hawemn [anbHOBUAHOCTU, MPO-
VN3BOAUTENIBHOCTM TPyAa W HEN3MEHHO BbICOKUM TeX-
HUYECKUM XapaKTepucTukam npoekToB. PykoBoacTso
KOMMaHWM 3apaHee MpoCYMTbIBAaET Mepuofbl 3KOHO-
MMWYECKOro crnaga 1 naaHupyeT AeAaTenbHoCTb Gupmbl
COOTBETCTBYIOLMM 06pa3om.

BonbluMHCTBO U3 GaleH — 3TO 06BEKTbI CMELIAHHOTO
Ha3HaYyeHMA, Ha CO3AaHNM NPOEKTOB KOTOPbIX 1 cneuu-
anusnpyetca RTKL. OHn npepacTaBnsAioT coboii 06pasLibl
OpraHMYHOro coyeTaHna B OAHOM NOCTPOMKE UM KOM-
nnekce oGprCHbIX NOMELLEHWNI C Mara3nHamMm PO3HNYHON
TOProBnu, O6WMPHBIMK O6LECTBEHHBIMU 30HaMK, NHO-
raa rocTUHULaMM 1 He6OoNbLLMM KONMYECTBOM KBapTUP.
Camasn BblCOKas baluHA 13 TeX, Hafi KOTopbIMU paboTaeTt
ceilyac KomnaHua, — 310 328-meTposasa Wuxi Suning
Plaza (r. Ycu), ctpoutenbctBo KoTopoi bymeT 3aBep-
weHo B 2013 rogy. Ee aneraHTHaa dopma n cBepka-

BblchM MIOHb/MNIONb

IoWnin CcTeKNomM dacaf M3MEHAT OBNMK OKpyXatoLlen
3aCTPONKK, a BEPXHUI BECTMOI0Mb HOBOW HaLlHK pacno-
JIOKUTCA Bbille, YeM BepLuriHa 3HameHnUToro «OCKosKa»
(The Shard), noctpoeHHoro no npoekty PeHuo lNbAHO
B JloHpoHe. Mpepnonaraetcqa, uto Bo3soaumasa Wuxi
Suning Plaza ctaHeT B OCHOBHOM OGUCHBIM 3fjaHUEM,
roe 6ygyT pacnonaraTbCs KOMMaHUW, NpeacTasnswowmne
NPOMBILUNEHHbIA LEHTP PErMOHa.
MoCTpoliKo HEeCKONIbKO MeHbluero maclwrtaba cTtaHeT
Ciputra World (r. IxxakapTa), 250-meTpoBas 6aluHaA cme-
LIAHHOTO Ha3HAYEHUs, B KOTOPOW Pa3MeCTATCA rOCTUHN-
Lia, MarasuHbl, XWsble NOMELLEHUS U pa3BieKaTesbHbIN
LeHTp. 34aHne XxapakTepusyloT ycTonuuBble obTekae-
Mble GOpMbl, MONHOe ocTeKkneHue dacafos, Hanuume
BbICOKOIDDEKTUBHBIX MEXaHUUYECKMX CUCTEM U KOH-
Tponb KOMGOPTHBIX NMapamMeTpoB BO3Ayxa BHYTPM 3a-
HYA. VI3loMrHKa 06beKTa — pacrnosioxKeHHbIe Ha yyacTKe
nieyebHble NCTOUYHMKMU.
MIMEHHO BO3MOXHOCTb MPEANIOKUTb Ha PbIHKE LWMPO-
KU CNekTp ycnyr B 06nacTn apxutekTypbl U An3aiiHa
n cosganu komnaHum RTKL npepnocbinkm pgna pon-
rocpoyHoro ycnexa. KomnaHus He ocTaHaBivBaeTcA
Ha JOCTWUrHYTOM U MPOAOKAET pacTu, NpeAocTaBnAs
noTeHUMaNbHbIM KJIMeHTaM BCe 6onee paclumpsiowuincs
o6bem ycnyr. «3a 3T1 rofibl Mbl He TOSIbKO CO3Aanu pas-
JINYHbIE NPOEKTHI, HO N YCTaHOBUAW NPOYHbIE CBA3MN BO
BCEX PErvoHax M1pa, KoTopble NOMOT/IN HaM COXPaHUTb
¢dUHaHCoBbIN 6anaHC KomnaHuu. Haw nogxon K pabote
U CMOJIb30BaHVE HOBbIX TEXHONOMUIA CMOCOBCTBYET ee
3ddekTuBHOCTY, — yTouHsieT HopmaH lappeH. — Haw
ycnex — 370 6osnblue, YeM NPOCTO GpMHAHCOBOE MaHu-
poBaHue. Hawa cuna 3akntouyaetca B ypoOBHe Npepna-
raemMoro Hamy MpoAyKTa: Mbl CTann BHE KOHKYPEHLMUH,
COCpefoTOUYMB BHMMaHWe Ha pa3paboTKe NPOeKToB
BbICLIETO KauyecTBa U OCYLECTBNEHNN VAEW, KaK OHU
MOTYT cienaTb MUp fyuyLue.

RTKL

NIOHb/MNIONb BblchM
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ApxuteKTypa B fepeBe

Komnanma Kengo Kuma & Associates 3aBeplinna CTpOUTENbCTBO HOBOMO
otens B flnoHun. MpoekTupya Hebockpeb B LeHTpe TOKMO, apXUTeKTopbl
nocTapanuncb BOCNpPOU3BECTM aTMOChepy TECHOTO B3aMMOAENCTBUA MeXaY
YUYaCTKOM 3aCTPOMKN W 3[aHMeM, OTAeNIKa KOTOPOro BKIOYAET 3/1IEMEHTbI
pepesa. ®acap 6awHN BHellHe 6oblue HaNOMMUHAET He CTeHy, a Bblpe3aH-
HYI0 13 KaMHs peLueTky. [1na Toro, 4ytobbl NONYUYNTb TaKoW CeTYaTblin axyp-
HbIN pacafi, co3paTeny NPoeKTa PeLmnsin NCNosb30BaTb He 0ObIUHbIE KaMeH-
Hble 6/TOKM AN MPUBBIYHOE OCTEKNEHNE, @ BNOXUTb KaMeHb B antoMuHIe-
Bble HaBeCHble naHenun pasmepom Ao 300 MUANMMETPOB, N3roTaBNBaemMble
B 3aBOJCKMX YCNOBUAX B BMAE YKPYMHEHHbIX 3NE€MEHTOB, KOTOpble 3aTemM
MOHTUPYIOTCA Ha 06beKTe Mo MeToay NONHOCOOPHOro CTPOUTENbCTBA.
MpoeKTnpya HWXHWI 3Taxk OTenA, Au3aHepbl WCXOAWAN U3 MOHATWN
«HaBEC», KOCOOHAK» 1 «O3eNIEHEHVEe KpPbIlWWy, CO3AaB AN 6aliHn cobCTBEH-
HbI Caf, KOTOPbIA, KaK U Mpoune BblllernepeynciieHHble 31eMeHTbl, 06b-
efMHAET ee C COCelHUM 3AaHVeM CUHToMCTCKoro xpama Hie Jinja Shrine.
[na opopmneHna BHyTPEHHEro NpoCTPaHCTBa B MHTepbep Oblnv BKOYEHbI
fepeBAHHbIE 37IeMeHTbl CUCTEMbl FOPU3OHTaNIbHOrO 6anoYHOro nepeKkpbl-
TA. HapcTpoeHHble Ha GETOHHBIN KapKac, B KauecTBe HeCyLMX KOHCTPYK-
LM OHY, 6€3yCNOBHO, BTOPUYHbI 1 BbIMOIHAIOT CKOpee AeKopaTUBHYIO POJib,
co3fiaBas aHTabneMeHT, CTUANCTUYECKN NepeKSIMKAWMNACA C HaBeCHbIM
AepeBAHHbIM KO3bIPbKOM C BHELUHel CTOPOHbl 3AaHuA. YTobbl focTUYb
6onbluero eMHCTBa C OKpY»Kalollel Cpefjoil 3TOro CTUAN30BaHHOIO Moj
«0CO6HAK» HebocKpeba, BO BHEWHEN CTeHe Obinu cAenaHbl O6WUpHble
OKOHHble NpoeMmbl.
CobpaB BoeAVHO HECKOJIbKO MpeXAe yCrewHo anpobupoBaHHbIX Npy Npo-
€KTMPOBaHNM HebOoNbLUINX 3haHUN NpremoB, apxutekTopbl Kengo Kuma &
Associates chenanu neperopoakyM U OTAENKY BHYTPEHHWUX MoMelleHuin
TakXKe U3 AepeBa, pa3BmBas nobumylo Temy KeHro Kymbl — civaHve apxu-
TEKTYPbl C XKMBOW NPUPOAON.

Kengo Kuma & Associates

Mwup n cnokoncremne

MpoekT pacwmperna ObecTBeHHON 601bHMLbI B AenoBoM paiioHe OyTraH
(The People’s Hospital of Futian), B ropoge LsHbYK3Hb, KnTai, npegycma-
TPUBAET CO3[aHNe KOMMNJIEKCa, B KOTOPOM 605bHMLa, LieHTpbl MeanumnHcKnx
VNCCNeAoBaHN MUPOBOMO YPOBHA M OKpyXatollee MPOCTPaHCTBO opra-
HWYHO BMMLWWYTCA B Cpefly ropofckoro napka. O6was nnowaab 3acTponkm
cocTaBuT 138 945 KkB. M. lMocne 3aBepLIEHNA PEMOHTHbIX paboT 6onbHULa
nonyuut He meHee 1000 HOBbIX KOMIKOMECT.

KomnneKkc coctouT 13 Tpex OCHOBHbIX YacTel, BKIIIOUYas YXe CYLIecTBYio-
WWA MEANLNHCKUIA LeHTP, HOBbIN MeXAyHapOoAHbIN MeANLMHCKUIA LeHTPp
M HOBbI MeXAyHapOAHbII MeAULMHCKUIA LEeHTP Mo OOMeHy OrMbITOM.
Komnnekc 3aimeT BCIo NioLwaAb y4acTka HepOBHOM GOPMbI, MPOTAHYBLUNCH
C ceBepa Ha Ior.

Bce npocTpaHcTBO Ob6bekTa MoAenupyeTcs B 0COO60 OpraHM30BaHHYO
rocTeENPUMMHYI0 Cpefly, MaBHbIM akLleHTOM KOTOPOW ABNAETCSA BbICOTHOE
MHOroypoBHeBOe 3iaHune € YA0OHbIMU NOogbe3AaMM K OCHOBHbIM MeANLNH-
CKMUM OTAENEeHNAM U TEXHUYECKNM NoCTpoiikaM. OTKPbITbIN naHAWwadT B BOC-
TOYHOW YacTW yyacTKa 3aflyMaH Kak BKJIlOYeHMe B HOBYIO 3aCTPOIKY XOPOLLO
OCBeLaeMol CONHLEM eCTeCTBEHHOWN NPUPOAHON cpefbl, YTO, MO MHEHUIO
co3fatenen NpoekTa, TakXe CnocobcTByeT ucueneHumio. ObLecTBEHHDIN
napk npwv 6onbH1Le yoo6eH Kak 4na nepcoHana BO BpeMs OTAbIXa, Tak U Ans
NPOrynoK NaumneHToB. 34ecb OHW MOTryT KOMGOPTHO 06LATbCA C HaBeLato-
UMY UX 6AN3KMMM.

Bxops B mpuemHoe oTtpeneHne HoBoro MexAyHapOJHOro MeAULMHCKOro
ueHTpa (Ha 200 mecT) pacrnofnioxeH B 9 mMeTpax OT BXofa Ha Tepputopuio
Komnekca. Taknum 06pa3om, }KMBOMMCHOE OTKPbITOE NPOCTPaHCTBO MO3BO-
NAeT NOCeTUTENAM HaCNa)KAaTbCA ero BE/MKONENHbIM BUAOM, OTpeLlasch
OT WyMma 1 cyeTbl 60nblIOro ropoAa. Bce okHa 60MbHUYHBIX NanaT HUKHEro
6n0oKa, PacrnosNoKeHHOro PAAOM C OCHOBHbIM KOPMYCOM MeUNLMHCKOTO LieH-
Tpa, BbIXOAAT Ha WKOMNbHbIN ABOP.

8 Bblcnr!!h'/ﬁ MIOHb/MNIONb

O6bEKT CNPOEKTUPOBaH B MOIHOM COOTBETCTBUM C TEMJIbIM 1 BNIAXKHbIM Kn-
maTom OxHoro Kutas. Pa3BepHyTbill B BOCTOYHO-3aMajHOM HarnpasfieHnn
dacap cnocobcTByeT MUHUMANBHOMY COMTHEYHOMY HarpeBy BHYTPEHHUX
NMOMELLEHU, @ KOHTPONIb MPOHVKHOBEHUA BHYTPb MPSAMbIX Jlyyeil cBeTa
OCYLLECTBAAETCA 3a cYeT ABOMHOro dacapa, rae perynvpyembie naHenv
COMHLE3aLMTHBIX >Kaslo3n YCTaHABNNBAIOTCA B HYXKHYIO MO3ULMIO BPYUHYIO,
B 3aBUCUMOCTY OT MOJIOXEHNA COMHLA.

Leigh & Orange Limited

MIOHb/UONb BI’IB“IM
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PeanbHOCTb Unn aBaHTIOpa?

HepaBHo npaButenbcTBo Mpy3nm 06bABMIIO O NNaHax CTPOUTENbCTBA HOBO-
ro ropopga Jlasvka B nycTbIHHOW 60IOTUCTON MeCTHOCTU Ha bepery YepHoro
MopA. ITo NpefAnoXeHre A0 CMX MNOP Bbi3biBa€T MHOIO CMOPOB, €ro Aetanu
BCe ellle pacnnbiByaThl, a oduLManbHaa paspelinTesbHaa AOKYMeHTauuaA
oTcyTcTBYeT. OfjHaKo 3TOT MPOEKT CTaBUT MHOFO MHTEPECHbIX BOMPOCOB O
LlenecoobpasHOCTM U MOTMBaX CO3AaHUA TOPOLOB C HYJA.

Bn3yanusauna npoekTa, AEMOHCTPUPYIOLLAA HOBYIO COBPEMEHHYIO CTONNLY
BOCTOYHOW YacCTn Nobepexbs, MONHYI0 BbICOTHbIX 34aHNIN 1 HeboCKpeboB ¢
06WrpHOW MHPPACTPYKTYPON, BbIFMAAUT AOBOMBHO Brevatnswouwe. fopon
[lONKeH CTaTb HOBbIM (UMHAHCOBbLIM U SKOHOMUYECKUM LieHTpoM [py3uu, ¢
60NbLUNM TOProBbIM NMOPTOM, 0becrneymBaloLLM el BaXHOe coobLleHne ¢
ApyrMu cTpaHamm yepes YepHoe mope. Ha bymare cxema npoekTa feil-
CTBWTENbHO BbIMMAANT TakK, UTO KaXKeTCA — 3TO HOBOE MocCeNieHne peasibHoO
MOrJI0 6bl MOMOYb YKPerneHno MeXAyHapoAHOM penyTaumn lpysnm n cos-
[aHUIO CUNbHOW SKOHOMMKM 3TOW CTPaHbI.

Mopo6Has naen, oueBnaHO, bbina BAOXHOBEHA NPUMEPOM BbICTPOro pocTa
KUTaNCKNX 1 MHOTVX APYTrVX rOPOAOB, BO3HMKLUMX B OTBET Ha CYLLeCTBEHHbIN
NPUPOCT HaceNeHNsA U CTPEMUTENbHYIO ypbaHn3auwmio 3Tux cTpaH. OgHako y
py3un HeT npobnem, AnA peleHrs KOTOPbIX CTOUNO Obl HECTV PacXoAbl Ha
CTONb MacLTabHbI MPOEKT, 1 MHOTME CUMTAIOT ero Kak MUHUMYM Heleneco-
06pasHbIM.

Bonpocbl BO3HMKAN Tak»Ke 1 N0 BbIOOPY MeCTopacrnosioxeHVa HOBOro ropoja.
3abonoyeHHas MECTHOCTb U MJIOXO APEeHVpyemas MouyBa BOAHO-OGONOTHbIX

10 Bblcn].!!h'/ﬁ MIOHb/MNIONb

yroauit B BOCTOUHOM YacTy nobepexkbs YepHOro Mops OTHIOLb He KaxyTcs
naeanbHbIMU YCIIOBUAMMN ANIA CO3[aHMA Pa3BETBIEHHON UHPPACTPYKTYpbl
1 BO3BEAEHNA BbICOTHbIX 3aaHnin. CTOMMOCTb NpoeKTa Obina onpegeneHa B
AmanasoHe ot $600 fo $900 MH, KOTOpbIE, Kak HafeeTcA rpy3nMHCKoe npa-
BUTENbCTBO, OyAyT cobpaHbl B OCHOBHOM 3a CYET BJIOXKEHUI MHOCTPAHHBIX
MHBeCTOpoB. OfHAKO KPUTKKM NPOeKTa YTBEPXKAAIOT, UTO 3TN A€HbI JOMKHbI
6bITb MUCMONBb30BaHbI AJIA YNYULLEHUS 1 PA3BUTKS CYLLECTBYIOWUX FOPOAOB
lpy3uw, rae, COrnacHoO CTaTUCTUKE, VAET HEYKNIOHHOE COKPALLeHne UYnCieH-
HOCTV HaceNeHVs 1 NOBbILLEHMWE YPOBHA 6eHOCTU.
C apXxvTEKTYpHOW TOUKW 3pEHUs, MPOEKTUPOBAHNE KOMMIEKCHOW 3acTpOWKM
Takoro Maclutaba oueHb MHTEPECHO: Beflb TONbKO MOCTPOEHHBIE C HYJIS, COBEp-
LLIEHHO HOBble ropoAa MOMYYaAT BO3MOXHOCTL GOPMMPOBAHUA CMCTEMATM3U-
POBaHHO 1 YETKOW rOPOACKON MHGPACTPYKTYpbl. Bonpoc cozgaHns naeanbHbix
rPafoCTPONTENbHBIX CXEM, KOTOPbI/ apXUTEKTOPbl BCErO MMpa MOBCEMECTHO
MbITANNCb PELINTD Ha NPOTSXKEHN NOCSIEAHEro CTONETMA, Tak 1 OCTAETCHA OTKPbI-
TbIM. HecMoTpA Ha Nopoii camble paguKanbHble METOAbI 1 MPOAYMAHHbIE CXEMbI,
3TN GyMaxkHble peLLeHUs 3a4acTyto NPOCTO He B COCTOAHMN paboTaTb B pearb-
HOCTV XUBbIX ropofAoB. M npobnembl, ¢ KOTOPbIMM CTaNIKMBAOTCA COObLLeCcTBa
«FOPOOB C HyJls», TOMY NOATBEPXKAEHUE. IHTepecHo, GyaeT nv npeanonaraembiii
ropog yuMTbCs Ha Uy>KMX OLIMOKaX, M CMOXET fIN FPY3VNHCKOE NPaBUTENbCTBO Ha
camom fJiene JO6UTbCA TOro, Ha UTO HAaAeeTCs, NMMOO NPOEKTY CyXAEHO NpeBpa-
TWUTbCSA B NPOBasbHYIO 1 fOPOroCTOSALLYIO aBaHTIOPY?
www.worldarchitecturenews.com

MIOHb/NIONb Bl)“:ﬂ“!kl;
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3onoTomn cTaHpapT

KOHCYNbTaHT Mo UHXeHepHOMY OOCNYXMBAHMIO M OCHALEHMWIO 34aHWN
KomnaHua Mott MacDonald nogteepavna ¢akT Hayana CTpoUTeNbCTBa B
LllaHxae mHorodyHKUMOHanbHoro Komnnekca Shanghai Bund International
Financial Centre no npoekTy, pa3paboTaHHOMY COBMeCTHO ¢prpmamm
Foster + Partners n Thomas Heatherwick Studio. Komnnekc coctout u3
rOCTVHULbI, KUHOTEaTpa, LeHTPanbHON Nnowaamn, po3HUYHOro TOProBOro
LeHTpa obwen nnowanbo 420 000 KB. M 1 ABYX BbICOTHbIX OGUCHbBIX 3Aa-
HUIA, KOTOPble CMPOEKTNPOBaHbI Tak, YTOObI MPeTeHAoBaTb Ha MonyuyeHne
ceptudukata LEED Gold. O6beKT B LLenom 611 pa3paboTaH B COOTBETCTBMMN
¢ Kutanckvmm sHepreTmyeckummy CTaHaapTamMm 3K0IOrMYeckoro CTponTenb-
ctBa (China Green Building Energy Standard credentials).

«JTOT nNpoeKT aABnsAetcs ana Mott MacDonald oTnnyHbIM WwWaHcoM npoge-
MOHCTPVPOBATb CBOV HaBbIKM 1 3HaHUSA B KnTae. 3a cueT MeXXHauoHanbHo-
ro COTPYAHNYECTBA KNTANCKUX U BPUTAHCKUX CTpOUTENein Mbl JeACTBUATESb-
HO CMOF/IN CO3AaTb NPOEKT C JOMOMHUTENbHBIMW yA06CTBaMU ANA KINEHTOB.
3TO - War Ha NyTu K fanbHelwemMy pa3BuTUIO 613Heca Hallell KOMNaHuy B
KnTae, rge kommepyeckre pa3paboTunKy CerogHA oYeHb akTUBHbI», — CKa-
3a PYKOBOAMTENb NPOEKTa CO CTOPOHbI KomnaHnum Mott MacDonald YxaH
Lize (Cheng Jie).

[na Toro, uTo6bl JOCTUYL MaKCMMaJIbHO BbICOKOIO YPOBHS 3KOJIOrMUYECKon
YCTONUMBOCTM, WHXKEHEPHble CUCTEMbl U TeXHUYeckoe obopypoBaHue, B
OCHOBHOM, pa3MelleHbl B NOABAJNIbHbIX 3Ta)kaX, YTO MNO3BOAUT NHTErPUPO-
BaTb B MPOEKT CUCTEMY 3eMeHbIX Kpbll. TO Takxe yBennumsaet Koaddu-
LIMEHT NONE3HOIO UCMOMb30BaHUA OPUCHBIX NoMeLLeHNn. CTPOMTENbCTBO B
CeBepHOI YacTu yyacTKa npegnonaraeTca 3asepwuntb B 2014 roay, a 3aaHua
Ha I0)KHOW CTOpOHe ByAyT roToBbI ANIA UCNOb30BaHMsA B KoHue 2015 roga.
Foster + Partners

ABnaLVOHHDbIN ropop,

lnpoko wm3BecTHas KomnaHus  komnaHua Woods Bagot. imeHHO ee

coeamnHAA nnowaan, oTaaHHble nof XEHO MHOXeCTBO KOomMMepuyecKkux,

Woods Bagot Bbiurpana mexpgyHa-
POAHbIA KOHKYPC Ha MpPOeKTUpo-
BaHve ropopa-asponopta China
Southern Airport City B XHOM
Kntae, noag MHOrooyHKuUMOHanb-
HYI0 3aCTPOWKY KOTOPOro BblfeneH
yuyactok B 400 rekrapos, pacnoso-
KEHHBIN Ha Gepery peku Jliocnxa,
B [yaHwxoy, Kutan. B »ecTkol KoH-
KYpPEHLMN CO 3HaMEHWUTbIMU apXu-
TeKTopamu, TaknMmn Kak 3axa Xagug
(Zaha Hadid) n Monb AHgpe (Paul
Andreu), KOTOpbIA CMNPOEKTMpPO-
Bajl MeX[yHapoAaHble asponop-
7ol Mapwxa (um. Wapna pe Tonns,
Opnu), Wanxasa (MygyH), MaHunbl,
OxakapTbl, bBpyHesn, A6y-[abu,
ly6an, Kaupa, B utore nobepmna

NpPoeKT 6bin BbIOPaH ANA JanbHen-
wein paspaboTKN U NCCNefoBaHNN C
TOUKM 3peHSA FOPOLCKOro NiaaHMpo-
BaHWA 1 COOTBETCTBUA TpeboBaHNAM
aBnauun.

MpoeKT NnpeaycMaTpmBaEeT 3aCTPONKY
obuier nnowaabio 3 800 000 KB. M,
YyTO No MacwwTaby nprmMepHo B 7 pa3
NpeBblllaeT TepPPUTOPUID  palioHa
bapaHrapy B CupgHee (Barrangaroo,
Sydney). Pasmepamun ropop Takxe
6yneT B 1,5 pa3sa 6onblie [loknaHaca
B MenbbypHe (Dockland, Melbourne)
n B 9 pas — Cutu Jlnnka B lMNepte (City
Link, Perth). CornacHo reHepanbHomy
nnaHy, TPaguLMOHHas KopnopaTus-
Has LWTab-KBapTUpa aBMAKOMMaHUN
BblpacTaeT Ao Mmacwrtaba ropoaa,
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6V3HEC U NPOV3BOACTBO, C GONbLIOW
XKMNOW 3aCTPONKOMN.
Moppa3ymeBaeTcs, YTO 3TOT HOBbIN
ropoA CTaHeT CUMBOJIOM aKTUBHOM
N yMeno opraHu3oBaHHOW pesn-
TenbHOCTM aBumakomnaHum China
Southern Airlines, noppepxmnsan
UMMAX OpeHda W CMMBONU3NPYA
NMAEPCTBO MepBON MO BENUYMHE
aBrakomnaHmm Asnn.

«TpaHcnopT, NyTewecTBms 1 uHdop-
MaLMOHHOE B3aMMOAENCTBME 3aHU-
MaloT BaKHelllee MecTo B COBpe-
MEHHOM MMPE 1 UrPalT OrPOMHYL0
pOfib B XM3HU COBPEMEHHbIX FOpo-
poB. Mofgo6Hble ropopa C BbICO-
KOW KOHUeHTpauunen HaceneHus
1N MHOPACTPYKTYpbl, rAe pacnono-

TOProBbIX, XWJIbIX U COLMaNbHbIX
06bEKTOB, BCE Yalle BO3HMKalOT B
A3naTcko-TUXOOKeaHCKOM pervioHe.
Mx ycnex 6onbluen vactbio 6yaet
3aBMCETb OT Pa3yMHOro roponCcKo-
ro MNaHWpOBaHWA W, €CTeCTBEHHO,
3¢¢$eKTUBHOrO  KMCNONIb30BaHUA
pecypcoB», — ckasan Kupctu Yant
(Kirsty White), cTaplumii lopyucT Kom-
naHun Woods Bagot. CornacHo reHe-
panbHOMy MiaHy 3acTPONKK ropoaa-
asponopta China Southern Airport
City B IOxxHOM KuTae, npoeKkTnpoB-
WVKN NOAXOAMNM K 3afjaye cosfa-
HMA 3TOrO HOBOFO KOMMJeKca Kak K
opraHu3aLuum NPoCTPaHCTBAa UMEHHO
«KOHLIEHTPUPOBAHHOIO FOpPOAa».
Woods Bagot

MIOHb/UONb BbIBUIM
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CTBOPKMN paKOBUHDI

MexpyHapoaHaa apxuTekTypHaa KomnaHua Swanke Hayden Connell
Architects npeacTaBuna ceoi NpoekT BcemmpHoro Toprosoro LeHtpa (Yiwu
World Trade Center) B pamkax KOHKypca, npoBoanmoro B ropoge Wy, npo-
BUHUMSA Yx3u3sH, LleHTpanbHo-BocTouHbin KnTait. MpoekT, pa3paboTaHHbIn
no 3akasy komnaHum Hangzhou Duonaohe Real Estate Co., Ltd., obuwasn
nnowaab 3aCTPOMKN KOTOporo coctaBnseT 462 750 KB. M, COCTOUT U3 YeTbl-
pex 6aweH. Caman BbicOKan 13 HUX ByaeT MMeTb 62 3TaxKa N COEAUHATLCA C
LPYrIMU OOLYMM MOJMYMOM, B KOTOPOM Pa3MeCTATCA MarasuHbl.
MpepctaButens Swanke Hayden Connell Architects CtneeH BpayH (Steven
Brown) ckazan: «[lepBas 1 camasn opurmHanbHas GalluHsA CTaHeT APKUM apXu-
TEKTYPHbIM aKLLleHTOM Bcero npoekTa. Ee cmenble dopmbl 1 3ameTHas BbicoTa
CO3AaAYyT HOBbI OPUEHTUP NPOEKTUPYEMOTO AENIOBOW PaiioHa ropoaar.
3paHue 6allHM COCTOUT K3 ABYX C/lerka U30rHyTbiX NMOSOBUHOK, HaMOMUHAL0-
LWMX TECHO NpueraioLmne APYr K APYry CTBOPKM PaKOBWHbI, KOTOPbIE CMbI-
KatoTcA BOKPYr BHYTpeHHero agpa. OducHas yacTb HaxOAUTCA B HUXKHEN
YyacTu GalHK, TAe MeX3TaXkHble NMIMTbl UMetoT 6onblunii pasmep. OgHa u3
[BYX MOMOBMHOK 3[aH1s BO3BbILIAETCS Haj APYron, obHa)kas cBeTsleecs
KpucTannmnyeckoe BHyTpeHHee AApo GaLuHu.

BepxHue 3Taxknm nmeloT ropasfo 6osnee y3kme MexaTaXkHble NAUTbl nepe-
KpbITUiA. Tam pacnonoXmTcsa oTeNb, U3 OKOH KOTOPOro GyfeT OTKpbiBaTbCA
BENIKONEMNHbIA BUA Ha HOBbLIN AENOBOM pPaioH, OKpyXalownin naHawadT
1 MpoTeKalowyo Henoganeky peky. Beuepom snekTpuueckas nopceseTka
Npo3payHOro BHyTPeHHero Agpa caenaet 3haHne 6e30WwrnboUHbIM OpreH-
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TUPOM 1 APKMM MaAKOM HOBOW 3aCTPOWKM Ha FOPU3OHTE HOYUHOIO ropoja.
M3 Tpex apyrux 6aleH aBe oTBefEHbI MOA XWible KBapTMPbI 1 OfHa — Noj
obcnyxnBaemble anapTameHTbl. MIx MacwTab cOOTBETCTBYeT pa3mepam
COCefiHUX 3AaHUIA, YTO CNocobCcTByeT OObEANHEHNIO HOBOW 3acTPOMKM C
oKpy»atowein cpegon. Otgenka GacafioB CTEKNAHHBIMW HAaBECHbIMW MNaHe-
NAMMW 1N O4ePTaHNA MeHbLLUKX 6alleH CO3BYYHbI KOHUIypaLmn 1 o6nnLoBKe
OCHOBHOW KOHCTPYKLMWN KOMMJIEKCa, Pa3BepHYTON K ropody MOMHOCTbIO
rnajKoi CTOPOHOIA, Toraa Kak dacapbl, obpalyeHHble K BHYyTPeHHel YacTu
KoMneKca, UMetoT 6ankoHsbl. Kunble 6allHM NOBepHYTHI APYT K APYTY, @ Ha
Kpbllle noanyma pasbuTt YacTHbI cag.
B ueHTpe nogmyma byaeT pacrionaraTbCs BHyTPEHHUIA ABOP C NOAbE3AHbI-
MV MAowWafKaMy K XUNbIM 1 TOProBo-OpUCHbIM MOMELLEHNAM, KOTOPbIN
o6beanHUT Komnnekc. LleHTpanbHbIM 31eMeHTOM TOProBOro Komriekca
npeanonaraeTca caenaTb PacroioXeHHbIN B aTpUyme 3MHII cafi, KOTOPbI
[OMKEH CNY>XUTb OCHOBHBIM MPOCTPAHCTBEHHBIM OpreHTMPOM. OH Takxe
obecneunT NPAMYI0 CBA3b MeXAy BHYTPEHHUM [BOPOM 1 pa3dbuTbiM BAONb
HabepexxHON NapKoMm.
JTOT 3UMHUIA Caj ABNAETCA U CUMBOINMYECKUM LIEHTPOM AeATeNIbHOCTY TOp-
roBOro KOMMeKca, 1 OCHOBHbIM CBA3YIOLMM 3BEHOM MeXAY HUM W ynnLen.
Mo nepumeTtpy noguyma 6yayT pacnonaraTbCA MHOTOUMCIEHHbIE MarasuHbl,
a Tak)Ke BXOAHbIE TPYNMbl XWMbIX GalleH, YTO cAenaeT ABVXKEHNE Ha 3TON
ynuue 6onee oX1BNEHHbIM.

Swanke Hayden Connell Architects

MIOHb/NIONb Bl)“:ﬂ“!kl;
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erogHAa Mymban (ctonuua wrTaTa
MaxapawTpa) ¢ KaxabiM AHEM TOMb-
KO YKpennaeT CBOW No3nummn rnaBHo-
ro KOMMepuYeckoro u ¢uHaHCOBOro
LeHTpa cTpaHbl. Pe3koe ygopoxaHue
3emMan B nocnegHve rogbl M, OQHOBPEMEHHO, pac-
WIMPEeHne MPUCYTCTBUA B CTpPaHe MeXAYHapOAHbIX
KOMMaHuin, 0b6nagatowmnx COBPEMEHHbIMU CTPOUTENb-
HbIMW TEXHONOTMAMU, MO3BOSINAN OUYEHb ObICTPO pea-
Nnn30BaTb 6OMbLUIOE KONMMYECTBO BbICOTHbIX NPOEK-
ToB B MHamn. A ctonuua wrata MaxapalTpa cTana
rnaBHOW apeHon mx BonnoweHnAa. K HacToAwemy
MOMeHTY yxe 6onee 350 BbICOTHbIX 3AaHWIA (Bbile
90 M mnAn 25 3Ta)ken) YKpalawT FOPU3OHT 3TOro
ropoga. [loaTomy HaM NoKa3anocb MHTepecHbIM obpa-

16 BblchM MIOHb/NIONb

BIB)

TUTb 6onee npuctanbHOe BHMMaHWe Ha OTAesNibHble
NpoekKTbl 1 NocTponku Mymbaw, rge CKBo3b NpuUsmy
KOHKPETHOro OofbiTa MOXXHO MPOC/eAnTb TeHAEeHUUN
COBPEMEHHOWN apXUTEKTYpbl Lenon ctpaHbl. Mbl yxe
pacckasbiBanu 06 MCTOPUU CTAHOBJIEHNA N Pa3BUTUA
BbICOTHOrO cTpouTenbcTBa MiHgnm B XX Beke, NosTo-
My 06paTMMCA Ccpa3y K MHOFOUYMCAEHHbIM NpUMepamM
Beka XXI. Ye HauuHasa c pa3BuTna Mymbalckoro
HoBoOro parioHa HuxHun Mapen (Lower Parel), n kave-
CTBEHHOE, 1 KONMYeCTBEHHOE U3MEHEeHMe XapaKkTepa
BbICOTHOrO CTpouTenbCTBa MIHAUN NnpocmaTpusaeTca
[OCTaTOYHO YeTKO.

bawHn Imperial Tower | n Imperial Tower Il odu-
umanbHo oTKpbiTbl B 2010 rogy v Mnoka cymTtaloT-
CA CaMbiMUM BbICOKMMU (254 M Kaxpas) 34aHMAMU

5H Jjjm
b (SHMEY Y

B nocnegHue rogpl B IHAUM NOABMNOCH MHOMXECTBO UCKITIOYUTENBHO BbICOKUX COOPYXKEHWIA,
NPOCTOe NepeuncieHne KOTOPbIX HE YIOXKWUTCA B paMKI HebonbLon cTaTbk. Hanbonee 3Ha-
ynTENbHbIE U3 HUX 3aKOHUEHbI OYKBaNIbHO «BUEpPa» 1 elle He B NOSTHOW Mepe OCBELLanunch B
npodeccnoHanbHom npecce. OUeBMAHO, YTO AN1A CTPOUTENLCTBA HEOOCKPEOOB B 3TOW rycTO-
HaceNeHHON CTPaHe CyLLeCTBYIOT onpefeneHHble GOKYCbl MPUTAXKEHNA — PETVIOHDI, FAe 3TO

0cobeHHO BocTpeboBaHo.

Mym6au, cBoeobpasHOro MHANNCKOro «MaHxX3TTeHa.
Nx 60-3TaxkHble Genble 06beMbl BO3BbLILLAKTCA Haj
ropofom y3HaBaeMbiM MapHbIM CUAYSTOM C obner-
YeHHbIM PUTMOM BEPXHEN 4YacTu N NMpamunpanbHbl-
MW 3aBeplleHVAMUN. XOTA OCHOBHble KOHCTPYKLMK
¢dacapoB GalleH BbINOSHEHbI B CMOKOWHOW CTUNMU-
CTMKe HEOMOJEPHM3Ma, BEHYAKOLWAA YacTb OTCblIaeT
Hac cKopee K 3CTeTMKe No3[Hero nocTtMofepHM3ma
Oununna OxoHcoHa (Philip Johnson) unn Cesapa
MNennn (Cesar Pelli).

Cnepyiowmii No BbICOTE HOBbIN KOMMIEKC CTONNLbI
MaxapawTpbl - 6awHun Lodha Bellissimo A, Bu C, caaH-
Hble B 3KCrulyaTaumio B Tekywem 2012 rogy, coaepxat
TONIbKO NO 53 3KCnyaTUpyeMblX 3Taxa U NoJHUMALOT-
€A Ha 222 M. YyTb He goTAHynu fo 50 3Takewn rnaBHas

6awHa komnnekca Ashok Towers D (49 3T, 2009) n
40-staxHaAa Ruby (191 m, 2011). Komnnekc us tpex
6aweH Orchid Woods xoTs 1 umeeT no 55 ataxel B
Ka)KAow, no obLein BbicoTe yCTyrnaeT BbllEHa3BaH-
HbIM BbICOTKaM 1 gocTturaet Tonbko 190 meTpos. Ewe
Cpa3y Heckonbko HebockpeboB Mymban NnogHUMaloT-
cA po 180-meTpoBoro pybexa, a yx 6onee «maneHb-
Kne» BbICOTKM W BOBCE WCYMCIAIOTCA AeCATKaMU.
MopaBnsiouwee GONMbIIMHCTBO 3TUX 3A4aHWUIA CNPOeK-
TMPOBaHO W BO3BEAEHO 3a MOocCnefHMe HEeCKObKO
net. l ecnn B apXnTeKTypHOM OTHOLUEHUN OHU AOCTa-
TOYHO PA3HOMMIAHOBbI Y MX MOXKHO OTHECTU MOYTU K
NoNAPHbLIM BEKTOPaM Pa3BUTUA HEOMOZAEPHU3MA, TO B
TEXHONOMMYECKOM CMbICJ1e OHY B GOJIbLIMHCTBE CBOEM
OTBEYalT HOBENLLUM M1POBbLIM CTaHZapTaM KayecTBa

MIOHb/UONb BblcuTM
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Bandra Ohm, Mym6aun
(npoekT)

Indiabulls Sky Suites,
Mymban (NpoeKT)

1 cofiepKaT HHOBaUuW, NPpUHLMMNanbHble Ans Aanb-
Helwero pocTa HauMOHaNbHOW apXUTEKTYPHO-CTPO-
UTenbHOW oTpacnu. MaBHOe BbICOTHOE 3[aHune ropo-
ga MVRDC (156 m, 35 31.), nepnoga nepsoro 3Tana
BbICOTHOTO CTpoUTeNnbCTBa 1970-X, ceropHs 3aHNMMaeT
TONbKO 24 mecTo cpenun Hebockpeb6os Mymbau u B
camble 6nuKanwre roabl PUCKYET OKas3aTbCs, B Jyy-
LeMm cfiyyae, B NepBol NnonycoTHe. B Tunonornyeckom
OTHOLIEHNN B VHAUNCKOM CTPOUTENBbCTBE CErofHsA
BOCTpebOBaHbl U Xuble, 1 MHOTOQYHKLMOHANbHblE
KOMIMJEKChI, U OTAeNbHble oduCcHble GallHW, Bblpac-
TaloLre O UCTMHHO FPafloCTPONTENIbHOMO MacluTaba,
NMOCKOJIbKY MHTEHCMBHOE Pa3BUTUE SKOHOMUKY, AaXKe
HEeCMOTpPs Ha KpW3WUC, AUKTYeT CBOWM Temrbl pocTa
CTPOWTENBHON OTpacin. A OrpomMHasl YMCIEHHOCTb
HaceNieHWs CTPaHbl NPOBOLMPYET pa3max CTPOUTESb-
CTBa BOOOLLE 1 BbICOTHOTO — B YaCTHOCTU.

DTOT pa3max MoucTuHe rpaHauoseH. Ecnn konu-
YeCTBO YyXKe CYLIeCcTBYIOWNX B cTpaHe Hebockpebos
NCUNCNIAETCA JecATKaMu, TO elle 6ofiee COTHU Haxo-
OATCA B CTaAUM CTPOUTENbCTBA, U UX 3aBepLUeHne B
6nuxanwmre ropbl, 6e3 CylWwecTBEHHbIX U3MEHeHWI
nepBOHayasnbHbIX 3aMbIC/IOB, BecbMa peanbHo. Euwe
NnouyT! LUenas COTHA BbICOTHBIX MPOEKTOB TOJNIbKO
npeaBapuTenbHO YTBEPXKAEHA UM 06CyKaaeTcs.

Cpeayn MHOXeCTBa YyTUIUTAPHbIX OOGBbEKTOB »KUJTOr0
CceKTopa B HOBelwWweln apxuTekType ViHaum BCTpeya-
I0TCA 1 OeCTBUTENbHO fApPKMe, HebGaHanbHble npo-
eKkTbl. K H/M MOXHO OTHECTU MPOEKT BbICOTHOrO
3aaHuA Bandra Ohm, paspaboTaHHbili B James Law
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Cybertecture International ana mecTHoro 3akasuuvka
Parinee Developers PVT LTD. XoTsi 3T0 3gaHue npea-
nonaraeT Hanuuune scero 30 sTaXkel 1 NOAHNUMETCA Ha
CKpOMHble 140 METPOB, €ro apXUTEKTYPHbIN 06NMK
obpalwaer Ha ce6si BHUMaHMNE OPUTMHANIBHOCTbIO
3ambicnia. 3gaHue HanmoMUHAeT cpasy U Koneco 060-
3peHUs Ha BbICOKOM NOAMYME, 3aMOSIHEHHOR XUMbIMU
AYekamu, U dparmMeHT dekopauuin Kakon-HMOYnb
KOCMMYECKOU KMHO3MOMEW, N TMraHTCKYHO WaxMaTHYo
burypy. ina KynbTypHbIX Tpaguumidi CTpaHbl Takas
dopmMa Kosnblia Ha MoACTaBKe C OBaJIbHOW BbleMKOM
BHYTPWU SBNSAETCA Y3HaBaeMbiM CUMBOJIOM, 06O3Ha-
yarowmum cosepuaHue u megutauuio. Mpy 3ToM ynctTo
byHKUMOHaNbHble 3afaun KOMMEKCa peLleHbl ne-
raHTHO U npocTto. OnoscoiBaowme ¢dacag GanKoHbI
CMArYalT BU3YalNbHYI0 XECTKOCTb KOHCTPYKUWW, a
Hanuuure «ALa» BHYTPU 3haHuA cuntaetca GupmeH-
HbIM 3HaKOM KOMMAHUU-NPOEKTUPOBLYUNKA. BepxHan
yacTb obrieryeHHON Ayroo6pasHON KpPOBAM MOXET
OTKpbIBaTbCA, Aenan KynaHue B HGacceliHe 1 HaxoX-
[eHVe B 30He OTAblXxa Ha BepXHeM 3Taxe BeCb-
Ma 3axBaTblBalolWuUMN. KoHeuyHo, HOBOe Xuroe 3fa-
HWe npeaycMaTpuBaeT Hanmume Bcex HeobxoanMbIX
yAOOCTB AN POCKOLIHOIO »KWJibA HOBOIO MOKONIEHMSA:
KOMGOPTHBIX anapTaMeHTOB, 6OJbLIOW pPeKpeaunoH-
HOW N CNOPTUBHOW 30H, 3eNeHn 1 T. A. K coxaneHuto,
CTPOUTENBCTBO 3TOFO UHTEPECHOIO KOMMEKCa noKa
He HauaTo, M KaKoBa ero fanbHelwan cyabba, ceroa-
HA cKa3aTb TpyAaHo. OfHako cam GaKT BO3HMKHOBe-
HUA W NEepPBUYHOro yTBepXAeHuna nogobHoro npo-
eKTa CBUAeTeNbCTBYET O MOCTeNeHHOM NOoABNEHUN B
WHANNCKOW BbICOTHOW apXxuTeKType AenNCTBUTESIbHO
He6aHanbHbIX 1 3aNMoOMUHAKLWUXCA MPOEKTOB, rae,
HapAdy C NPaKTUYEeCKUMWU HYXAamu, pellalTca u
Xy[OXKeCTBEHHbIe 3afauln.

B yxe ynomuHasliemca parioHe HwxHun [Mapen
CerofiHA camblM aKTUBHbIM obpa3om upeT CTpou-
TeNbCTBO CPa3y HECKOSIbKUX BbICOTHbIX 0OBbEKTOB U
HacToALMNX HeBOCKPe6OB, CYLEeCTBEHHO MEHAIOLWKMX
CUAYST NPUBbLIYHON 3acTponKn. B Tekywem 2012 rogy
BBOAATCA B 3KCMnyaTauuio 67-3TaxHbli Hebockpeb
Palais Royale (320 m), MHOrodyHKLNOHANbHBIN KOM-
nnekc Indiabulls Sky Forest n3 gByx 6aweH pa3Hoi
3TaKHOCTU, HO oAnHaKoBoW BbicoTbl (Tower 1 — 276 m
n 80 o1, Tower 2 — 276 m 1 ToNbKO 60 3KCNAyaTUpy-
eMbIX 3Taxel), a Takke Hebockpebbl Indiabulls Sky
Suites (291 m, 75 3T.) n 6onee ckpomHbin Indiabulls
Sky (257 m, 60 3T1.). Moka elwe naeT CTPOUTENbCTBO
207-meTpoBoro Hebockpeba Orbit Terraces (61 aT),
a BOT BepTuKanb 45-3TaxkHoro Shangri-La Hotel yxxe
3aKoH4yeHa B 2010-m.

NHAniicKne rpagoCcTponTENN N FTeHNPOEKTUPOBLLN-
KN He MOLLAM MO «MapuKCKOMY» MyTK, BIHOCA OTAESb-
HbIl KOMMAEKC [efIoBOW aKTMBHOCTU 3a npepfenbl
NCTOPMYECKOrO LiEHTPa 1 cobrpasn HOBblE BbICOTHbIE
3[aHuA B ofHOM MecTe. KoHuenuuAa rpagoctpou-
TenbHoro pa3sutua Mymbaun npegnonaraeT Hanuume
MHOFVX MOJSINCOB [ENOBOW aKTWBHOCTU W KOHLEH-
TPaUMIO XXUJbIX KOMMIeKcoB. [1o3TomMy HoBble Hebo-
CKpebbl, Heobxonmble 6onee Yem 15-MUNAOHHOMY

ropofy, NOABAAIOTCA B CaMblX Pa3HblX €ro 4yacTax.
Momumo mymbaiickoro paiioHa Hwxuwuia MNapen, B
ropofe ecTb eLle HECKOJNIbKO TaknX LeHTPoB oKycu-
|POBaHUS BbICOTHbIX KOMMNeKCoB. PaiioH Mpabxagesn
(Prabhadevi) 6bin BblOpaH Ans BO3BefeHWA OalieH
komnnekca Orchid Crown, (71 3T.), cTpouTenbCTBO
KOTOPbIX JOMKHO 3aBepwinTbca B 2014 rogy. A panoH
Bopnn (Worli) o63aBoguTtcs Hebockpebamm World
One (442 m), Oasis Tower 1 (372 m) n Oasis Tower 2
(239 m).

B ueHTpanbHoOI YacTy ropofa BbICOTKM NOABAATCA
C MeHbllUel 4acToTOW, XOTA W 34eCb MPUCYTCTBYIOT
HOBble BepTMKalNbHble OOMWHaHTbl. B uacTHOCTMW, K
2015 ropy B LeHTpe 6yaeT 3aBepLueH HOBbIN 80-3Tax-
HbI Heb6ockpeb Nathani Heights (262 m), a B Tekylem
rogy oTkpoeT cBou ABepu 6awHa Orchid Enclave
(210 m, 50 3T.). ParioH Maxanakcmu (Mahalaxmi) ctan
«MeCTOM MPOMUCKM» HECKONIbKUX MHOrOCOCTaBHbIX
komnnekcos: Vivarea Towers 1, 2, 3 (45 37, 2011), pea-
nu3oBaHHbIX B 2010 rogy Hebockpebos Victoria (55 3T.),
Orchid Turf View (52 3T.) 1 rnaBHOI CBOEI BEPTUKANMN —
Lokhandwala Minerva (307 m, 82 3T.), CTpOUTENbCTBO
KOTOPOW JOMXKHO 3aKOHUMTbCA Yepes nontopa roaa, B
2014-m. pyrum BaxHbIM MECTOM CPefoTOUUA HOBbIX
6aweH Mymban cumtaetca panoH [xako6 Cainkn
(Jacob Circle), roe ctpoaTca 300-meTpoBble HebocKpe-
6b1 Orchid Heights Tower 1 n Orchid Heights Tower 2.
B palioHe loperaoH (Goregaon) ofHOBPEMEHHO Noa-
HMMaIOTCA Cpasy ABa KPYMHbIX BbICOTHBIX KOMMEKCa,
13 Tpex baweH kaxpabin — Orchid Woods Towers (no
53 371.) n Oberoi Exquisite Towers (no 50 3Taxen Kax-
nas). K HeKOTOpbIM U3 yKe YNOMAHYTbIX COOPYKEHNI
XOTenocb 6bl NPUCMOTPETLCA Honee NPUCTanbHO.

CrpouTtenbcTBo Hebockpeba India Tower, Kak ogHOro
13 Hanbonee aMbMLNO3HbIX NPOEKTOB HaLMOHANbHO-
ro 1 faxe KOHTMHEHTaNIbHOIO MacwwTaba, y>ke JOBOMb-
HO WWKMPOKO OCBelLanocb B npecce. TeM He MeHee,
0601NTN CTOPOHON U He YMOMAHYTb Takoe COOpYXe-
HMe MPOCTO HEBO3MOXHO. ITOT 126-3TaXkKHbI Hebo-
cKpeb, n3BecTHbIN paHee Kak Park Hyatt Tower nnn
Dynamix Balwas Tower, Hayanu ctpoutb B 2010 rogy.
3atem paboTbl Hag Bo3BeAeHvem 720-MeTPOBOro
ruraHTa 6o NpUocTaHoBeHbl. OfHaKO OXMAaeTCs,
yTo K 2016 rogy OH BCe e OyfeT 3aKOHYEH U CTaHeT
BTOPbIM MO BbICOTE COOPYXEHWEM B Mupe mnocie
ay6arickoro Burj Khalifa. NMepBoHavyanbHbI 3ambl-
cen 6onee ckpomHoro 300-meTpoBoro Hebockpeba
6b1 0o6bHapogoBaH B 2008 rogy, ogHaKo He Mony-
Ynn HeoOGXOAMMbIX COMNACOBaHWIA U OblNl OTKIOHEH.
B HoBOW pepakuuy 3gaHve Npuobpenio MoucTuHe
HaLMOHaNbHbI MacwTab 1, BUANMO, NMOPa3mB BCEX
6ecnpeLeeHTHOCTbI0O 1 CIOXHOCTbIO NpeacTos-
WX WHXEHEPHO-CTPOUTENbHbIX 3ajay, Moayuyuno
opobpeHue ropofckux Bnacten. U uyepes yeTbipe
roga ycunuamu komnaHmm Brihanmumbai Municipal
Corporation Ha ynuue Charni Road B Goregaon,
I0KHO OKOHeuyHOocTM Mymbaun, 6yneT Bo3BefeHa
rnaBHas UHAMIACKAs BbICOTKA.

Jpyrum «cambIM-CambiM» BbICOTHBIM MPOEKTOM
NHauM n ofHMM 13 CaMblX BbICOKMX XWMbIX 3JaHUN

B MUpe JomxeH ctatb Komrnekc World One (442 m),
CNPOEKTUPOBAHHbBIA apPXUTEKTOPaMU M3 U3BECTHOMN
komnaHum Pei Cobb Freed and Partners n nx konne-
ramu u3 Leslie E. Robertson Associates. HoBblii cynep-
Heb6ocKpeb OyneT pacnonaraTbCs B palioHe BepxHuii
Bopnu (Upper Worli), B Mymbau, Ha yuacTke B 7,08 ra,
npuHagnexaiem kKomnaHum Srinivas Cotton Mills,
rOTOBOW BbINIOXKWTb Ha peanu3auuio 3ambiciia noyTu
400 mnH gonnapos. bawHio World One, obnapatoyto
ceptndukaTom Leed Gold, nnaHupyeTtca 3aBeplumnTtb B
2014 rogy, 1 OHa CTaHeT CaMbiM BbICOKMM >KWU/bIM 3Aa-
Huem B cTpaHe. O6LWeCcTBEHHbIE NPOCTPAHCTBA HOBO-
ro 34aHuA MOPYYEHO CMPOEKTMPOBaTb [XKOpAXo
ApmaHu (studio Armani/Casa), u 3To ero nepsas
nono6Hasa pabota B MIHAMW. XOTA aHaNnorn4Hblii Npo-
€KT OH Y>e BbINOMHAN Ans Aybaiickoro cynepruraHta
Burj Khalifa.

MaccoBas 3acTporika Mym6au, B OCHOBHOM, AEMOH-
CTpPUpyeT CNOCOBHOCTb COBPEMEHHON WHAUNCKOW
apXUTEKTYpbl pelaTb HacylwHble YTUAUTAPHble
3aaun, Torga Kak C Xy[oXeCTBeHHOMN TOYKM 3peHuns

BawHwu Imperial Towers |, Il
Mym6bau

Mymban
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Vivarea Tower,
Mym6au
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ncTopuyeckme NaMATHUKN No-NpPeXXHeMy COCTaBAAIOT
OCHOBHYIO YacCTb GoraTeiillero KynabTypHOro Hacne-
OnA 3TON cTpaHbl. Ho B nocnegHne rogbl Bce 3ameTHee
CTpemsieHre co3faBaTb eC/IN He HENPENOXHble XYAo-
KeCTBeHHble 06bEeKTbl, TO 3HAaYMMble 1 MacliTabHble
OOMUHAHTbI, KOoTopble cHOPMUPYIOT 3anoMUHaIOLM-
ecs rpafoCTPOUTENbHbIE OPUEHTMPbI U NOCTENeH-
HO ynyywaT CTaHAapTbl KayecTBa BCEX BO3BOAMMbIX
0OBbEKTOB rOpoACKon cpepbl. B aTom cmbicie pasmax
KUINLLHOIO CTPOUTENbCTBA, B TOM UYNC/E 1 BbICOTHO-
ro, oueHb MokKasaTesfieH. YKe yrnomMmumHaBslunecs Hebo-
ckpebbl cepun Orchid B pasHbix yactax Mymbaun —
Xopollee MOATBEPXKAEHUe 3ToW TeHAeHUMW. bawHu
Orchid Woods 1, 2 u 3 y»e nogHANNCb Haf ropofomM
Ha cBou 190 M, 6onee BHywWwMUTeNbHble (337 M) Xunble
31aHuA Orchid Crown Towers 1, 2 1 3 3aKOHYaT Ha tore
Yyepes nontopa ropa, 47-3taxHble BblcoTKM Orchid
Views Towers 1 n 2 goctpoat B 2013-m, a 52-3Tax-
Hasa Orchid Turf View nosasunacb yxe 2 roga Ha3aa.
Ewe Heckonbko GalleH — ToXe, B OCHOBHOM, »KMUOro
Ha3HauyeHWA — NNaHMpyeTCcA NOCTPOUTb B GnivKalumne
roabl. MaccoBoe BO3HUMKHOBEHME TaKUX KOMIMIEKCOB
6b10 6bl GecnpeLefeHTHbIM C/lydaem He TONbKO B
KOHCepBaT/BHOW EBpone, HO 1 B 0benx Amepukax.
Ona MHaun e 3To ckopee 06blyHAA CTpoMTesibHas
peanbHOCTb CErOAHSALIHErO AHSA, CONOCTaBUMasna TOMb-
KO C MPAKTUKOW CTOMb e ryCTO HaceNleHHOro 1 akTuB-
HO pa3BUBalOLLEroca cocefia No pernoHy — Kutas.

Elwle ogHOM OTNNYMTENbHOM YepTON WMHAUNCKOro
BbICOTHOIO CTPOUTENbCTBA MOCNEAHMX feT, NPAMO
BbiTeKaloLen 13 BCEro BbllWeCKa3aHHOro, MOXHO
cunTaTb MOBCEMECTHYyl0 aHcambneBoCTb BO3BOAU-
MbIX BbICOTHbIX 3AaHMN. Kak npasuno, cTposLmeca
He60CKpebbl N MeHbLMEe BbICOTKM SIBASIOTCS YacTbio
eIHOroO 3ambiC/la B paMKax KOMMJIeKca WAn faxe
MUHU-TPagoCTpouTenbHOro obpasoBaHnA, B KOTO-
POM MpefycCMOTPEHbl HECKONbKO WMAEHTUYHBIX WK
OYeHb MOXOXMX BbICOTHbIX AOMUHAHT. CTUANCTMKA
TakMX KOMIMIEKCOB AOCTaTOYHO eAnHOOOpasHa, HO
3TO NO3BOJIAET BbICTPOUTb BPEMEHHYIO B3aVIMOCBA3b
C CYLLECTBYIOLWMM OKPY>XEHWEM W BblAensaeT HOBble
KOMMJIEKCbl HEe TOMIbKO 3a CYET BbICOTHbIX MapaMeTpoOB,
HO U KOMMNO3WLMOHHO U CTUINCTUYECKU. 45-3TaKHble
Ashford Royal Towers 1, 2, 3, 4 B MynyHpae n ele
4 xunble 6awHu, oT 36 Ao 41 3Taxa, TaM Xe — yxe
KaK pa3 Takas «MpoCcTo pAfOBas BbICOTHAA 3acTPOM-
Ka» MpeamecTbA Meranonuca B HOBOW Mepapxmye-
CKOW CUCTeEME TOPOACKOro CTpouTenbcTBa. B kom-
nnekce Orchid Enclave B Maxanakcmu, 3aKkOHYEHHOM
B 2011 ropgy ana DB Realty, nepapxmuHoctb Takxe
0uYeBUAHA, Beflb MOMMMO BbICOTHbIX GalleH OH cofiep-
XKWT 55 AOMOB MeHbluel 3TaxHocTU. HebocKpebbl 1
BblcoTKM Oberoi Skyheights Towers 1 1 2 (cKpomMHble
150 m, 37 3T, 2009), Oberoi Woods Towers 1 1 2 (129 m,
2009), Oberoi Commrez 2 (144 m, 35 37.), Oberoi
Exquisite Towers 1 u 2 (no 50 37., 2014), Oberoi Esquire
Towers 1, 2, 3 (no 50 3T, 2015) — ToXe HarnAgHoe nopa-
TBepXKJeHne 3ToN TeHaeHUUN.

BONbLINHCTBO HOBbIX BbICOTHbBIX »KUJTIbIX KOMMIEKCOB
06nafaeT 3HaunTeNnbHbIM MepeyYHeM AOMOHUTESb-

HbIX YAO6CTB U NPenMyLLecTB NO CPaBHEHUIO C Tpa-
AVLMOHHOWN TOPOACKON 3aCTPOMKON MPOLIbIX JeT.
KaxAabli KpynHbI 3aCTPONLWMK CTPEMUTCA CHabaWTb
CBOM KOMMIeKchl 6accerHamu, cagamu, TEHHUCHBIMIA
KOpTamu, Cna-ueHTpamy M OeTCKUMU MowagKkamum.
HekoTopble 13 HMX UMeOT 6ONbLY CMOPTUBHYIO
HanpaBJIeHHOCTb, KaK, Hanpumep, 80-3TaxHbl Orchid
Heights A - ¢ nnowagkamn ana ckeBowa, 6ackeT6o-
na, MKOITVMHra 1 6OMbUM TMMHACTUYECKMM LeH-
Tpom. [pyrve cneuunanvsnpyloTcs Ha pekpeaumm u
KYNbTYPHOM [0CYre, BKJlOYas B KOMIMIEKCbl TeaTpbl,
OTKpbITble ampuTeaTpbl U Kadpetepun. TpeTbn CTaBAT
BO rnaBy yrna 6nm3octb K npupoge. Bo Bcex cnyyva-
AX MPUMEHSIOTCA CaMble COBPEMEHHble MaTepuarnbl,
BHEJPAIOTCA HOBble TEXHONOTUW, KOTOPble ABMSAIOTCA
nepefoBbiIMU He TOMbKO ANA HALUUOHANbHOrO, HO 1
ONs MeXAYHapOoAHOro PblHKa, MOCKONbKY MX paspa-
60TKOI BCe yalle 3aHMMAlOTCA MUPOBble NUAEPH B
KaXZOoW 0Tpacaun CTPOnTeNbCTBa.

Bo3poxaeHne ob6wuUpHON TeppuTopumn ObIBLUNX
XJIOMKOBbIX NMnaHTaumin 1 $abpuk K tory oT LeHTpa
Mym6au 6b110 Ha3BaHO OAHVM M3 NPUOPUTETHBIX AN
pasBuTMA ropogda. B mmpoBol npakTuke Hepepku
cnyyaun pereHepaumm Nofgo6HbIX TepPUTOPUIA, NOSTO-
My MpYMepoB ANA NofpakaHus y WHAWALEB npwu
co3paHun Komnnekca Indiabulls Sky 6bino gosonbHO
MHoro. OfHako Takoro macwTabHoro pasBepTbiBa-
HUA BbICOTHOrO CTPOWUTENbCTBA, Aa ele C Pa3BUTON
MHOPACTPYKTYpOW, BCe Xe Mano KTo oxupgan. Tem
MHTepecHee NOCMOTPETb Ha NMPOMEXKYTOUHbIE, HO yiKe
cylecTBeHHble pe3ynbTathl. Kak U npeanonaranocs,
NbBVHYI0 AOI0 HOBbIX BbICOTOK COCTaBUIIV XKUIble NN
CMellaHHble 6alHK (@napTameHTbl U OTeNn), TOrAa Kak
oducHana coctaBnaoLan H6bina 3aMeTHO MeHbLue.

MepBylo NonHOLEHHY0 OUCHYIO BbICOTKY HOBOIO
obpasua cnpoekTnpoBanu ana Mymban cneyunanmcbl
MN3BECTHOrO Ymkarckoro 6topo Adrian Smith + Gordon
Gill Architecture. M3HauyanbHO odurcHas GallHA Knac-
ca A Elphinstone Mills nmena tonbko 40 3Taxken,
HO Mo3fHee UX KonmyectBo 6bLIO nofgHATo o 60.
Momnmo cobcTBEHHO OGUCHBIX NOMeLeHWiA, 3aa-
Hue obnapaeT O6LMPHBIM MEeLWeXoAHbIM MOANYMOM,
pacKpbITbIM Ha ropof, MHOTOYPOBHEBbIM 3efleHbIM
aTpUymMoM 1 CUCTEMaMM MUHMMM3aLMW BO3AeNCTBIA
W3/INLLIHErO CONTHEYHOrO M3NTyYeHUaA 1 Tenna, Yto obe-
cneyvBaet 6onbWnii KOMGOPT NOCETUTENAM U, OJHO-
BPEMEHHO, 3Hepros¢pPpeKTUBHOCTb HOBOrO 3AaHUA.
DHepruio ANnA Hero TakXKe reHepupyloT 1 BETPOBble
TYyp6uHbl. MNMockonbKy HebocKkpeb M3HayanbHO Mpo-
eKTVPOBanCA B COOTBETCTBMMN C TPe6OBAHUAMU CTaH-
papta LEED Platinum, To 1 06Wwumii ypoBeHb NCMOb3y-
eMbIX MaTepunasnoB 1 TEXHONOIMIA OKa3anca HoBaTop-
CKMM [71A BCEeN HOBeNwen NHANNCKON apXUTEKTYpbl.
3Tn e cTaHZapTbl KayecTBa M 0cobOro OTHOLIEHUA
K OKpy»alolleil cpefe MCnonb3oBanvicb AfpuaHom
CMUTOM NpPU MPOEKTUPOBAHMM KOMMJEeKca Hebo-
ckpebos Indiabulls Sky Forest, cootBeTcTBeHHO 80 1
60 sTaxen. Nx ctpontenbcTBO Havanocb B 2007 rogy
W, C HeGOMbWUMY 3aAepXKKaMu, NPOAOKAETCA A0
HaCTOALLEro BPEMEHMU.

BbawHs Indiabulls Sky Suites (75 31.) cTana oTpaxe-
HYEM HOBOro TpeHAa B MymOalcKoW apxuTekType —
«OpraHNyecKknx», UM NPUPOA0-OPUEHTUPOBAHHDIX,
He60CKpeboB, NoAgpaKaoLWUX CTAPUHHOWN UHANNCKON
scTeTke Vaastu Shastra. Mo cpaBHeHMo C cocep-
Hen Elphinstone Mills Tower, oHa 60nee BbicOKa U
MOHYMEHTasIbHa, N He UCKJTIYEHO, YTO MO nocnefHen
BepcMn npoekta npesbicut 300 m. CerogHa cTpo-
UTENbCTBO OONBIUMHCTBA KOMMOHEHTOB 3TOr0 KOM-
nneKkca BefeTcAa B paboyem pexume, 1 CKOPO y Hac
€CTb LWaHC yBUAETb BOMJIOLWEHMe MacwTabHoro rpa-
AOCTPOUTENIbHOMO 3aMbiC/1a aMepPUKaHCKOro mactepa
Ha NHOUNCKON 3emrne.

Ewe ofHa 3HaunTenbHaA oprcHas 6aluHA Ha ObIBLLNX
NMPOMBILLIEHHbIX TeppuTopuax — 85-3TaxkHaa Raheja
Platinum B BepxHem Bopnu. 310 3aaHue npusBaHo

M3MEHUTb TPALVLMOHHO CKENTMYEeCKOe OTHOLUeHue
WHIOWNCKNX «BesibiXx BOPOTHMNUKOBY K COOPYXEeHNAM 13
cTekna u metanna. lMockonbKy nepsble 3gaHnsA NoJo6-
How cTmnucTrkn B MHamm 1970 rogos 6binn KpaliHe
Mano NpPUCnocobsieHbl AN 0CO6EHHOCTEN MECTHOIO
KnMMaTa, OHU 6bICTPO CTanu HenonynapHbl. M| MHorne
rofbl MHAUNCKME COTPYAHUKN BAHKOBCKOrO CEKTOpPa,
IT-komnaHun 1 Npoumne cnyxawue CTapanucb HanTn
paboTy B oducax, pacrnonoxeHHbIX B Hebonblumx
NocTpoiikax ¢ bonee npremnemMbiM MAKPOKIUMATOM.
HoBbin Hebockpeb (421 M) Nnpu3BaH CloMaTh YCTOAB-
LIMeca HeraTuBHblE CTEPEOTUMbI Y MPOAEMOHCTPUPO-
BaTb BO BCEW MONHOTE BO3MOXHOCTN SKOTEXHONOMNN
B CynepcoBpeMeHHOM 3aaHun. bbino paxe msgaHo
HeCKOMNbKO peKlaMHbIX BYKNeToB C yKa3aHWeMm Bu3y-
aNbHbIX NPEUMYLLEeCTB HaMumA Takoro Hebockpeba
B FOPOACKOM 3acTpolike. [ockonbky paboTta Hag npo-
eKTOM NpogjosKanacb HECKOJbKO JIET, a OKpy»KatoLas
[OeCTBUTENIbHOCTb MeHANacb PasnTenbHO 6bICTPO,
6bINI0 MPUHATO pelleHne YBeNMYuTb NepBOHayanb-
Hylo 40-3TaxHyt0 BbICOTY BABOe — Ao 80 sKkcnnyaTu-
pyemblX M HEeCKONbKMX TeXHUYeCKUX 3Taxen. Ecnu

Lokhandwala Minerva,
Mymb6au (npoekT)
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Biswa Banga Shikhar,
Konkara (npoekT)

Nathani Heights, Mym6an
(npoekT)

npoekKT 6yAeT NONHOCTbIO Peannu3oBaH, TO NMOYETHbIN
TUTYN Camoro BbICOKOTO oducHoro Hebockpeba B
CTpaHe MOXeT ObITb OCMOPEH.

B Tom e cTaTyce yTBep»AeHHbIX K CTPOUTENbCTBY,
HO MOKa He NOCTPOEHHbIX, HAXOAATCA elle HECKOJIbKO
cynepruranToB: lconic Tower (531 m, 101 371), Lodha
World Palace Tower 1 1 2, (no 80 sTaxeln Kakgas),
n DLF Towers |, I, Il (no 350 m, 92 3T.), KOMNAeKc
Shreepati Estate (72 a1.) n Shreepati Garden Towers
1, 2, 3, 4 (Nno 64 3Taxa Kakpan). A bonee CKpomHas
200-meTpoBasn 6awHs Ahuja Towers (55 3T.), yTBep-
[EeHHas B TO e BpeMms, yXe npeogosesna opraHusauu-
OHHYI0 Hepa3bepuxy 1 NepeLusna B pa3pag CTPOALLMX-
CA 34aHNIA, NPeNoONOXUTENBHO 3aBepLIAEMbIX YXKe B
cnepytowem, 2013, rogy.

MMOMVMMO UUCTO CTPOUTENBbHBLIX W WUHXEHEPHbIX
HOBaUWI, BO3BeAEHME MapanneslbHO pPasHbiMU
3acTpoiwuKaMmm GONBbLIOrO KONMMYecTBa KpPYMHbIX
BbICOTHbIX KOMMJIEKCOB MOPOXAAeT HOBbI/ YPOBEHb
B3aUMOOTHOLLEHUI MeXay Bnagesblem, Aesenone-
POM 1 KOHeYHbIM noTpebutenem. OTpabaTbiBalOTCA
OonTMMasnbHble CUCTeMbI B3arMoaencTBumsA cpasy 6osb-
LWOro KoNn4yecTBa »KMUTENel U ropofackux BracTemn.
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CoBepLueHCTBYeTCA 3aKOHOAATENbCTBO, NPU3BAHHOE
yperynupoBatb OJHOBPEMEHHO MHOXECTBO Pa3HO-
HanpaBfieHHbIX MHTEPECOB B PaMKaX »KWU3HN eAUHOro
ropofckoro coumryma. MHorve BbICOTHble KOMIMeK-
Cbl NMOCTENEHHO YXOAAT OT 3aMKHYTOCTU CBOEN BHY-
TPEHHeN CTPYKTYpbl, NprnobpeTtatoT 6onee pasBUTyio
MHGPACTPYKTYPY, PacKpbITylo Ha ropog B Lenom. B
pe3ynbraTe, BOKPYr HOBbIX KOMMIEKCOB MOCTeneHHO
CrNaxunBaTcA 0CO6EHHO OCTPble coLMasbHble NPOTU-
BOpPEUUA, YTO NO-NPEXHEMY Upe3BbIYaHO aKTyaNbHO
AnA UHAMNCcKoro obulectBa. KoHeuyHo, 60MbLWNHCTBO
HOBbIX HEOOCKPEOOB N BbICOTHBIX aHCaMbnel npen-
Ha3HaueHbl AN1A COCTOATENbHbIX FOPOXaH, HO MoBce-
MEeCTHOe BHeApeHMe HOBbIX CTaHAapTOB, CTaHOBA-
Lmxca obblAeHHON BM3YyanbHOWM cpefon ropoaa, ynyu-
LaeT npeAcTaBieHne o Tpebyemoli HopMme AnA BCex.

Mprmepom nofo6Horo 06pasLoBOro BbICOKOTEX-
HOMOTMYHOrO MpOeKTa MOXET CNyXUTb 80-3TaXKHbIN
Hebockpeb Nathani Heights B paiioHe [anan dcteint
(Dalal Estate). YacTnuHas pereHepaLua yyacTka, akTuB-
HOe NpUMeHeHne 3KOo- U 3Heprocbeperamowmx Tex-

Atmosphere, Konkata
(npoekT)

HOMOIMIN U CO3HaTesbHaA OpMeHTauua Ha yao6CTBO
KOHEUYHOro noTpebuTtens, UCNonb3oBaHUe CO6CTBEH-
HOro calTa ANA OMepaTUBHOW peakuyun Ha Te unu
WHble PEeLUEHUA B MpoLecce COrnacoBaHUA 1 BO3Be-
feHua obbekTa caenany 3TOT NPOEKT NoKasaTeslbHOM
MoZenbto AnA B3aUMOAeNCTBIA BCEX 3aUHTepecoBaH-
HbIX CTOPOH. B pe3ynbraTe, opurnMHanbHbI 1 JOPOrown
HebOoCKpeb 13bexkan MHOMMX COUMANbHLIX U opUan-
YecKnx KOHONMKTOB, KOTOpble YacTO COMPOBOXAAT
nofo6Hble aMOULIMO3HbIe CTPOIKM BO BCEM MUpPE.
KanbkyTTa, nnn no-Hosomy Kosnkata, ctonuua npo-
BMHUMKW BeHranusa, Toxe no mepe cun ob63aBogutca
HOBbIMM BbICOTHbIMU 3AaHMAMU. KOHeuHo, conepHu-
yaTb ¢ Mymban no KonmMyecTBy HOBbIX BbICOTOK He
MOXeT HM oAuH ropog VIHAnW, HO 3TO He MellaeT UM
NocTeneHHO MpupacTaTb MHTEPECHbIMM U 3anoMKHa-
IOLMMNCA BbICOTHBIMW 3[aHUAMMW MO Mepe CBOMX CUJ
n notpebHocTelr. MNMpoekT Biswa Banga Shikhar, nnn
World Bengal Tower, K HacToALeMy MOMEHTY cyumTa-
€TCA CaMbIM BbICOKUM U3 YTBEPXKAEHHBIX K CTPOUTENb-
CTBY B 3TOM ropoge. HoBbln He6ockpeb B KonkaTte — 310
M3ALLHbBIN CTEKAHHDBIN 5-3B€3404HbIN OTENb BICOTON B
42 3Taxa, CNPOEKTUPOBaHHbIN N3BECTHON OPUTAHCKOM

komnaHuein RMJM Architects gna Unitech. MpoekT
npenycmaTpuBaeT BYXYaCTHbIN BbICOTHbI 06beM Ha
pa3BuTOM noanyme obTekaemoi GopMmbl, C rMagKnm
HapyXHbIM OCTEKNEHNEM U TPEXITaXKHbIM 3aBepLUEHU-
eM, OTKyZla OTKPbIBAOTCA NpeKpacHble BUAbI Ha ropog,
N oKkpecTHocTu. MoguymHas rpynna cogepxut oduc-
Hble NMoMelLLeHNA, MAPKOBKY, MarasuHbl 1 Kade, a Takxe
pasBuTYI0 CMOPTUBHYIO 30HY ¢ 6onblum 6acceiiHom. B
OCHOBHOM BbICOTHOM 06bemMe pacnonoxarca anapra-
MeHTbl 1 KoMmpopTabenbHble HOMepa OTeNs, a Takxke
cafibl Ha Pa3HbIX YPOBHSX.

Hanbonee BbicOKMMN OObEKTaMK, peanv3oBaH-
HbIMW Ha CerofHAWHUA AeHb B KonkaTte, cumTaioT-
cA 150-meTpoBble Hebockpebbl South City Towers,
noctpoeHHble B 2008 roagy B komnnekce Jodhpur Park.
JTO camble BblCOKME 3aaHuA B BoctouHom WHauw.
Mo mMymbalickum MepKam Takad BblCOTa — BCero
NUWb CpedHWIn YpoBEHb AJNIA BbICOTHbIX COOpPYXe-
HWIA, HO B 3TOWM YacTW CTpaHbl OHa BecbMa Brevat-
nAet. Ewle HeCKONbKO BBICOTHbIX 3AaHWUI pacnona-
raiotcA B LleHTpanbHOM AenoBOM paiioHe ropopaa
(Central Business District), HO Bce OHM He npeBOC-
xoaat 100-meTpoBbit pybex. B npouecce peanuvsa-
uun Haxopmtca npoekT Urbana, KoTopblii He ToNbKo
npeTeHAyeT Ha TUTYN CaMOTO BbICOKOTO XIMIOr0 KOM-
nfekca B ropoje, HO 1 CTaHeT BOM/IOLEHEM APKOro
XYLOXeCTBEHHOro 06pa3a B HOBeWMWeN WUHAUACKON
apxuTeKType.

Ona npoekrta Urbana, B co3paHnm KoToporo npu-
HUMaIOT aKTMBHOE yyacTue cpasy LecCTb AeBenonep-
ckmx rpynn (Shrachi, Emami, Sureka, MKJ, JB n Nahata
Groups), B KauyecTBe TEHMPOEKTMPOBLYMKA 6bin
npurnaleH M3BeCTHbI CUHTANYPCKUIA apXUTEKTOP
CrneeH Koatc (Stephen Coates), aBTop Takux cospe-
MeHHbIX 06beKTOB, Kak Residential Tower Fortune un
Fortune Plaza B [leKknHe, roHKOHrcKoro Hebockpe-
6a Princes Building 1 MHOrux gpyrux, yxe cTaBLmnx
3aMeTHbIMM BeEXaMy HOBOW apxuteKkTypbl. B Konkate
KoaTc Toxe y»e NpoeKTMpoBa: ero aBTopckue pabo-
Tbl — KomnneKkcbl Rosedale Garden, Greenwood Sonata
n Sunrise Point. baHrkokckaa naHgwadtHaa dupma
Green Architects B3sanacb 3a pa3paboTKy HOBOW NaHA-
wapTHON MHPPacTPyKTypbl AnAa npoekTta Urbana.
A cneunanuct MO MHXEHEePHbIM KOMMYHUKaLMAM
Predrag Eror nz OAS (Specialist Structural Engineer)
CNPOEKTUPOBan CUCTEMbI 6e30MacHOro GyHKLUUOHU-
POBaHUA 3TOr0 HOBOrO CMENOTO 3aMbiCa.

HoBblIn komnnekc coctouTt n3 11 06beKTOB: NATY paB-
HoBenuKkux 6aweH Urbana 2, 3, 4, 5,6 no 167,7 meTpoB
n 45 staxeir; aByx 40-3TaxHbix Urbana 1 n 7, (no
149 m); napHoro xunoro Hebockpeba Atmosphere ¢
36 sTaxamu, HO 152-MeTpOBOW BbICOTOW; ABYXYacT-
HbIM pa3HOBbICOKMM Komnnekcom Westin Rajarhat |
(142 m, 42 31.) n 35-3TaxkHomn Westin Rajarhat Il (118 m),
a Takxe 40-3TaxkHo H6awHM Unitech Air.

Mpo Atmosphere roBopsT, YTO 3TO OAVH 13 CaMbIX
MO3TUYHBIX U JOPOrMX Xuiblx He6ocKkpeboB coBpe-
MeHHoW WHaun, no cune BO3OENCTBUA COMOCTaBU-
Mbitn ¢ Tagk-Maxanom. HackonibKo 3T0 cOOTBETCTBYeT
OEeCTBUTENbHOCTU, TPYAHO CYAWTb, OfHaKo 15 Tbicsay

KWHETUYECKUX AUCKOB B KOHCTPYKUUU HebOCKpeba,
OeNCTBUTENbHO, [OMKHbI CO3faBaTb YAWBUTENbHO
BO3JYyLWHOE OllyleHne, 3pUTeNbHO «JAemaTepua-
nu3ys» MacwTabHoe coopyxeHue. CTPOUTENbCTBO
3TOro uyga HOBEMWWUX TEXHOJOTNI HayaTo B MapTe
2011 rofa U BOMKHO ObiTb 3aBEPLIEHO B TeuyeHue
30 mecaueB. CnNpoOeKTMPOBAHHbBIN CUHTaNypPCKUm
6iopo Arc Studio ans 3anagHob6eHranbckoro 3akas-
yrka Forum Projects, HOBbI komnnekc Atmosphere,
1 B CaMOM fefe, MoXoauT Ha 0611aKko, C KOTOPbIM ero
yacTto cpaBHuBaT. CoeauHALWMIA 30aHMA «Hebec-
HbI» MOCT, NPUYyANMBble 6acceliHbl, POCKOLLHBIN Cna-
KOMMJIEKC, MUHWU-TeATP, CMOPT-LEeHTP C nioLwaakaMmu
ANA pasHbIX BUAOB CMOPTa, OTKPbITbI ambuTeatp
1N MHOroe Agpyroe fenawT ero yHUKanbHbiM B CBOEM
pone. Kpome pOCKOLWHbIX anapTaMeHTOB U 3aTennu-
BOW OTAENKM, CaMa CTPYKTypa 1 MOoCTaHOBKa 00beKTa
CBEXM MO PeLeHnio N HebaHanbHbI, YTO U Bbi3blBaeT
TaKue BOCTOPXKEHHbIe OT3bIBbl. YTO X, MOCMOTPUM Ha
pe3ynbTaT: CTaHeT NN 3TOT MPOEKT HOBbIM apXUTEK-
TYPHO-CKYNbNTYPHbIM CMMBONIOM pa3BUBaloLenca
WNHaun nnn gpeBHAA KynbTypa CTpaHbl NO-NpeXXHemy
HefjocAraema A COBpeMeHHbIX MacTepoBs?!

South City Towers, Konkata
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PASYMHOTO MPOCTPAHCTBA U KUBEPTEKTYPbI

HoBas apxuteKTypa AO/MKHa KapAnHanbHO OTANYATbCA OT BCErO TOro, YTO CyLLeCTBOBaNO NpeXae, CYMTaeT rnasa
MHAWINCKOro apxutekTypHoro 6topo James Law Cybertecture International Ixxenmc Jloy (James Law).

Matepuanbl npepoctasneHbl James Law Cybertecture International

BawHn no popme

HanomuHatoT cnvpans AHK

24

ZaHue byayLuero, No ero MHeHuo, 3To
Heyto Gornbluee, HEXeNn CTPOoeHue
13 cTanu, cTekna u 6eTtoHa. Jloy cos-
[aeT HOBYIO apXWUTEKTYpy, HadeneH-
HYI0 UHTENNEKTOM, — KMOepTeKTypy,
KoTopasi coefuHsAET B cebe NHTenneKTyanbHble, Myb-
TUMeAUIHbIE CUCTEMbI, UHTEPAKTUBHOCTb, SKONOMMY-
HOCTb, GYTYpUCTUYECKNE apXUTEKTYpHble GopMbl 1
HOBaTOPCKME UHXEHePHbIe peLleHus. B cnusaHum sTnx
ancuunnvH James Law Cybertecture International
BUAUT CYTb KMOEPTEKTYPHOro MUpa, OCHOBAHHOTO
Ha CUMBONMYECKOM GanaHce mMexay MpPoCTPaHCTBOM
1 TexHonorueln. Takol noaxo[ no3sonAeT 4oo6uTbcA
rMaBHOWN Lieny, KOTOPYIO CTaBAT nepen cobol apxu-
TEKTOPbI, — CO3AaHNA Pa3yMHOro NpPOCTPaHCTBa Ha
OCHOBE TEXHOJIOrMYeCKNX UHHOBALMI, CMOCOBCTBYIO-
LLiero NoBbILLEHWNIO KauecTBa XMU3HW HaceneHus.
OpHoi u3 nepsbix paboT B ctune Cybertecture ctan
NPoeKT 6aLleH cMelwaHHoro HasHaveHna DNA Towers
ans octpoa Pum B AGy-[abu. CnpoeKkTMpoBaHHble

Bblcn“!hlﬁ MIOHb/MNIONb

KaK 3HaKOBbI CUMBON OyAyLIMX BO3MOXHOCTEN CTO-
nuubl OA3, napHble HGalHW BKIOYaloT B ceba oducol,
XWIble U TOProBble NoMeLleHus, 0TKyAa 6yayT OTKpbI-
BaTbCA BEJIKOMENHble BUAblI HA OKeaH. YHUKanbHOM
yepToll GaleH ABRsAeTcA MX ¢GopMa: OHU NepeBu-
BatoTcA, cnoBHo cnupanu JHK yenoseka, cumBonu-
3upys 6yaylwee passutue ropofa. Beepxy 6aiHun
coeVHeHbI NeTNe0bpa3HON KOHCTPYKLMEN U3 CTekna
W CTanu, B KOTOPOM pa3mellaeTcA BblCOTHbIA caj C
BpaLLaoWMMMCA pecTopaHamu 1 ¢oHTaHamK. Y oCHO-
BaHUs GalleH pacnonoXartcs camblil 6ONbLLON B Mype
nnaBaTesbHbll GacceliH, a Takxe Kny6 ans Xuib-
LIOB, B PacropseHUn KoTopbIX OyAyT CMOPTUBHbIN
3ar, 6ubnroTeKa, KOMHaTa s OTAbIXa, MEAULMHCKUE
LEeHTPbl 1 UrpOBble 30HbI ANnA AeTel. B cnpoekTnpo-
BaHHbIX KBapTMpax DNA Towers KonnyecTBo cnaneH
Bapbupyetca ot 1 go 3. Bce kBapTupbl € 2 1 3 cnanb-
HSIMW UMEIT NPOCTOPHbIE GANIKOHbI.

MNpencTaBnas co6oil CUMBONNYECKNI LWAGNOH reHe-
TUYECKUN CTPYKTYPbl YeNIOBEKa, 3TO BbICOTHOE 34aHune
OTOOPaXKaeT CIIOXKHYIO MepenneTaLyocs CTPYKTypy
ne3oKkcnprboHyknenHosol kucnotol (HK), kotopas
HeobxoanMa ansa Bcex GOpM OpPraHMUYECKon XN3HU.
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nnometpoBaa Wadala Tower pa3pabatbi-

Bajacb Ha TOT MOMEHT KakK camas BbICO-

Kafa 6allHA CMeWaHHOro HasHauyeHua B
Mupe. YnbTpadaHTacTuuecknin Hebockpeb XXI Beka
B ctune Cybertecture aBTOpbl MAAHMPYIOT pacnono-
XuTb B camom cepaue NHgmm, B Mymb6an. HasHaueHne
6allHK — 06CNyXMBaHWE Pa3NINYHBIX FPYMM KINEHTOB
B TOProBbiX MOMax, otesie N odurcax, a TakxKe Xunblx
anaptameHTax, oTKyfAa Ha Bce 360° oTKpbiBaloTCA
3axBaTbiBalowme BMAbl. ABaHrapAHbIN AM3afiH Haue-
NeH He TOMbKO Ha To, UTo6bl BallHA cTana nydwein B
NHaun, Ho 1 uyTobbl caenaTb ee focTonpumeyaTesb-
HOCTbIO U NyYLUNM 3JaHUEM B MUpPe.

ApxunTekTypHas dopma Hebockpeba HaBesHa obpa-
30M 3Mell. ballHA UMeeT JMHAMUYHYIO 3aKpyuuBato-
wytoca Gopmy, Tak Kak Kaxkgaa namnta MexsTaXKkHblX
nepeKkpbITUIN Cnerka NoBepHyTa — Ha 5° 3To co3faeT
3bdeKT HenpepbIBHOrO 3aKpyumBaHWA 34aHUsA, Npu-
faBasa Heb6ocKpeby AMHAMUYHOCTb 1 NNAaBHOCTb. Mpwn
3TOM MoBOpauMBaloLWmMeca MANTbI NepPeKpbITUA COo3-
fatoTt 6onblune 1 ygobHble CTyrneHuYaTble Teppachl —
OTNINYHOE MEeCTO ANA ob6LeHNa Niogen 1 BO3MOXKHO-
cTv NtoboBaTbCA NPeKpacHbIMK Neri3axxamu.

XoTA 3TO NPOEKT OAHOro N3 CaMbIX BbICOKUX Hebo-
CKpeboB MMpa, OH pa3paboTaH TaK, yTobbl 3faHue
BbIFNIAAENIO CTPOWHBIM 1 neraHTHbIM. HecmoTpa Ha
MHOrodyHKLMOHaNbHOe Ha3HaueHue, GaliHA MoXeT
paccmaTpmBaTbCA Kak efuHoe Lenoe, NOCKONbKY
TaKXe 3aKpyuMBaloLWUIACA TOProBblii MO B OCHOBA-
HUW NOCTPOWKM NNaBHO, B €AUHOM pPUTMe CoeanHAeT-
CA C BblLIEPACNONOKEHHbIMM 06beMamMm.

Ha cospaHve puHamnuHOl Komnosuumn ¢acap-
HON CMCTeMbl U3 AMaroHanbHO-CETYATbIX 3/IEMEHTOB
aBTOPOB BJOXHOBW/IM PasHble TEKCTYPbl KOXU 3MEN.
Pa3nuyHble pa3mepbl 1 NNOTHOCTb AUArOHasIbHO-CeT-

YaTbIX KOHCTPYKLWA CO3[al0T BESIMKOMENHbIN BU3Y-
anbHbI 3$dEKT MHOrocsionHocTn. Bcs KapkacHas
KOHCTPYKLMA NOX0OXa Ha 3MeVHbIN ckeneT. Takoe KOH-
CTPYKTVMBHOE pelleHre No3BOJIAET OPraHn3oBaTb CBO-
604HYI0 NNAHNPOBKY BHYTPEHHWX MPOCTPAHCTB U cAe-
naTb OpUCHbIE MOMELLEHNA NOSTHOCTbIO 6€3 KONTOHH.

Wadala Tower nnaHupyeTtca Kak ofHa 13 caMblX 3KO-
NOrnYeckn 4YmcTbix GaweH. C MOMOLLbIO OpaHXXepen,
BETPOBbIX TYPOUH 1 MCKYCCTBEHHOrO BoAoMnaaa B 6allHe
co3paetca KoMpopTHas cpefa obuTaHWAa ANA Kuib-
LIOB KBapTUp, NoceTuTenein oteNa n opUCHbIX PaboTHU-
KOB. Ha 3aKkpyumBatowyxca Teppacax — BepTuKaNbHbIf
rOpOACKO Cafy; OFPOMHOE KOIMYECTBO PACTUTENIbHOCTU
MOXET CHU3UTb BbIGPOC yrnepopa. HapyHble BeTpoBble
TYPOUHbI YCTAHOBMEHbI Ha KaX4OM MATOM 3TaXe, UTo
cnocobcTByeT BblpaboTke BO30OHOBAAEMON 3Hepruu,
KOTOPAA MOXET MCMOMb30BaTbCA B KauyecTBe 3anacHoM.
Bonbwoli Bogonas B LeHTpe GallHM — He TOMbKO ANA
3CTETMYECKIX LieNel, OH TakXKe MOMOraeT perynnpoBaTtb
MUKPOKJIMMAT B 34aHNN.

Ocob60 cnpoeKkTMpoBaHHAA 30Ha ANLEBUAHON
$OpMbl HaxoaUTCA B BEPXHeN yacTu 6GaliHuM, No3Bo-
NAA MCNONb30BaTb MPOCTPAHCTBO AN1IA OpraHu3aumm
knyb6a, pectopaHa, KoHpepeHU-xona 1 T. N. 910 —
CMMBON camounpeHTuduKaumm ans xutenem, pabot-
HUKOB 0dUCOB M noceTutenein ynbrpadaHTacTmye-
ckoln 6awHu. B TemHoTe «Anuo» OGyaeT CBETUTbCA
nogo6bHo AparoueHHOMY KaMHIO, U 3TO CTaHeT elle
OAHUM 3aNOMUHAIOLWNMCA S1EMEHTOM 3[aHMA.

bawHA nmeet
ANHAMUYHYI0
3aKpyumBaoLLyoca
bopmy

BepTrKanbHbI ropoackomn
cajj pacnonoxmTca
Ha Teppacax
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®opmbl Indra Tower nnasHble
1 obTekaemble

BHyTpu 6aluHn pacuBeTyT
BbICOTHblE Cagbl

awHA Indra Tower, Mymbau, nmeeT nnasHyto

dopmy c obTekaeMbIMU AMHUAMK, NOAO6-

Hyl0 napatoLlelt Kanne. Boga gparoueHHa, Ha
3emrie OHa KpaliHe BaXkHa A BblXKMBaHUA Bcex Gopm
XK13HWU. CBONCTBEHHOE TOJNBKO €11 KauecTBO MO3BOJAET
co3fjaBaTb KpacoTy B Mpupope B pa3fiMyHbiX ee npo-
aneHuax. KoHuenuma 3paHua Indra Tower HaBesiHa
o6pa3om cBoOOAHO MafatoLlelt Kannm Bogpl. BHewwHMi
BUA 3aaHuA dopmupyetca 6ankoHamu, YTOMNeHHbIMK
Ha pasHyl My6rHy Ha Kaxaom 3Taxe. 3To npuaaert
pa3Hoobpasme Kaxxgon KBapTUpPeE, U BCe STaXM UMeoT
CBOW 0OCOHBEHHOCT.

Dopma 3[aHNA 1 ero opueHTaumsa B NPOCTPaHCTBE
BblOMpanncb ncxoasa n3 0COOEHHOCTEN OKPeCcTHOro
nensaxa. ®acag CMOTPUT Ha ceBepoO-3anaf, rae OTKpbI-
BaloTCcA 6eckpaiiHue BUAbI Ha MOPe, KOTOPbIMIU CMOTYT
HaCNa)KAaTbCA XKMIbLbl KaXKLOW KBapTUPbI. A U3 KOMHaT,
BbIXOAALMX Ha ApYyrne CTOPOHbI HGallHW, BUAEH FOpog,
NOSTOMY >KWNbLibl CMOTYT NI060BaTbCA Kak MOPCKUMM
nemnsaxamu, Tak U ropofckumun. bnaropapsa 6onbluon
BbICOTE HWYTO He MPEenATCTBYeT XOPOLWWUM BuAaM U3
anapTameHToB. Ha Kpblwe Hebockpeba pasmecTuTcA
KnybHoe nomellieHne. Bo3nyxoBoabl eCTECTBEHHOW BEH-
TUNAUMK ABAAIOTCA BaXKHOW OCOBEHHOCTbIO [AHHOTO
NPOeKTa, Tak Kak MO3BOMAT KaxKaylo KBapTupy cHab-
[AUTb AOCTAaTOYHbIM KONIMYECTBOM CBEXXEro BO3AyXa.

28 Bblcnr!!h'/ﬁ MIOHb/MNIONb

[maBHaA oTnMUMTEeNbHaA OCOBEHHOCTb KOHCTPYK-
TMBHON cxembl Indra Tower - couyeTaHue B MPOEK-
Te pasfiyHbIX KOHCTPYKTUBHbIX cucteM. CTpyKTypa
cTposiwenca bGalHN OCHOBaHa Ha CUCTEME HecyLux
CTeH C AOMOSIHWTENIbHbIMK OMOPaMn B BUAE KOJIOHH.
KoHCTpyKuMA nogaMymHOM 4acTu, C NapKOBKOW ANA
MalluH, npefcTaBnsaeT coboll CTOEYHO-pUrenbHyo
cucTemy, obecneunBaloLLyio SKCNyaTaUMOHHY rM6-
KOCTb MapKOBOYHOIO NPOCTPaHCTBA. KOHCTPYKTBHOE
nocTpoeHune H6aLHN cnocobCTBYeT He TONbKO Honbluei
cBobope NNaHNPOBKY GYHKLNOHANbHbBIX MOMELLEeHWI 1

TpaHchopMUPYEMOCTU XMAbIX 610KOB, HO U 0bpasyeT
[OBONbHO AMHAMWUYHBIA CUAYST Y HEOObIYHbIN BHELL-
HWU BMA 38aHuA. A 6narogapa 300-MeTpPOBOI BbicOTe
Indra Tower cTaHeT 3HaKOBbIM 3A4aHVeM OIS AaHHOWN
MECTHOCTU U XMJIbIM COOPYKEHNEM MUPOBOIO YPOBHS.

e OAVH MPOEKT B CTUNIE KMBepTeKTypbl —

O-Tower ana Jumeirah Village, Oy6an, -

CTpoOWiHan 6allHA C MONYKPYrbIMW NAnUTa-
MU MEX3TaXKHbIX MepeKpbITUiA 24-MeTPOBOrO Aua-
MeTpa. Takas KOHCTPYKLMA XOPOLIO COMPOTUBSETCS
rOpW30HTaNbHbIM Harpy3kam, a CTPOWHaA OKpyrnas
bopma KopeHHbIM 06pa3om floMaeT npepacTaBne-
H/SA O TEXHWUYECKMX BO3MOXHOCTAX KOHCTPYKTVMBHOM
cucTeMbl Hebockpeba. [na obecneyeHna NPOYHOCTM
30aHVA U TMOKOW MNaHWPOBKM MOMELLEHWIA NCMOMb-
3yeTcA HETUMWYHAA CTajbHaA AMaroHasbHO-ceTyaTas
KOHCTPYKUWMA, ofeBawlas pacaj TKaHbIM Yy30pOM 1
nossossiolan 0bxoanTbcs 6e3 KoNMoHH. Torga Kak B
KOHCTPYKLMAX TPAAULMOHHBIX XXUIbIX JOMOB B 3TUX
Liensax UCnosnb3yoTcsa Hecylme cteHbl. CTpyKTypa Agpa
NPOeKTUPYETCA C paCieTOM MakcMMarnbHOO yMeHbLLe-
HVS ero TOMLMHbI, MOCKOMbKY 3TO CMOCOOCTBYET yNyuy-
LWEHUNIO DKCMIYaTaLMOHHbIX XapaKTEPUCTUK 3[aHUA.
3a cyeT UCNONb30BaHNUA AMaroHasIbHO-CETUATbIX KOH-
CTPYKLMiA NOABAAETCA BO3MOXHOCTb CO3aTb YAOOHYO

NPOCTPAHCTBEHHYIO OpPraHn3auuio BHYTPEHHNX NoMe-
WEeHWN, NPU KOTOPOM XUTENN MONyYaloT KBapTupbl
CBOGOAHOW NIAHMPOBKMN.

[naroHanbHO-CceTYaTbIN KapKac BbIHECEH 3a npefe-
Nbl CTEH 3[aHKA, YTO NO3BONAET YCTAaHOBUTb MO BCEW
BblcOTe 6allHM COBPEMEHHYI CUCTeMy CrIOWHOro
OCTEeKNEeHNA, SKOHOMMUYeCKU 6Gonee BbIroAHY Mo
CPaBHEHMIO C METOAOM, NMPU KOTOPOM CTEKJIONaKeTbl
BCTaB/AIOTCA B UAroHanbHO-CETUATYI0 KOHCTPYKLMIO.

Ha puaroHanbHo-ceTuaTbix aneMeHTax dpacafa MOH-
TUPYyeTCA CBETOAMOAHOE OCBelleHue, KoTopoe ciy-
XKWT He TONbKO ANA AeKOPUPOBaHNA 3haHusA, HO 1 ANA
CMMBOJSINYECKOTrO OTOOpPakeHWA Mone3Hon UHPop-
Mauun B TEMHOe BpeMs CYTOK, Hanpumep, NporHo3a
norogbl 1 T. 4. C 10XXKHOW 1 3anafHOW CTOPOH 34aHuA
Ha dacapax ycTaHOBJIeHbl aBTOMaTUYeCcKune »Kaso3un
n doToranbBaHUyeckme naHenu. MNepeble 3HauNTENb-
HO COKpalLaloT Harpes MoMeLleHni, BTopble ciyaT
[OOMONHUTENbHLIM NCTOYHMKOM 3Heprun. Ha Kpbiwe

[OnaroHanbHo-
ceTyaras
KOHCTPYKLMA
dacagHbIx
cmcTem

npeanonaraeTcA CMOHTMPOBATb elle 1 BETPOBYIO Typ-
61Hy. YTO KacaeTca 34aHMA NapKOBKY, TO ero dacapg
obopynoBaH o3esieHeHHbIMM MaHenaMu. OHW 3alm-
LaloT MOMELLEHNA OT MOTOKA COSTHEYHBIX STyYei U CO3-
[al0T BEPTUKANbHbIV NaHAWadT B NELWEXO[HON 30He.
OcBelleHHbIN Ppacap yKpennaeT B3auMOCBA3b MeXay
3aHuem 1 ropogom, aenas O-Tower APKUM OpUEH-
Tpom Jumeirah Village. bawHsa He ToNbKO OCHaLleHa
CUCTEMOM OCBELLEHNSA, HO €eLUe 1 YyTKO pearnpyeT Ha
noTpebHOCTM OKpYyKaloLLell cpefibl.

O-Tower, 6yayun Bblpa3uTenbHbIM NPUMEPOM Nep-
CMEeKTUBHOrO COlO3a TEXHONOIMI U UAEeN YCTONUYNBOTO
pa3BUTVA, CTPEMUTCA CTaTb COOPYXeHMeM byayLiero
NMoKONeHusA 3aaHni B Mrpe.

MIOHb/UONb

O-Tower — Bblpa3nTenbHbIN
npumep nepcnekTUBHOro
COt03a TEXHONOTNI N naen
YCTONYMBOrO pa3BUTHA

BbICOTHAIE
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Matepwuanbl npegoctasneHbl Adrian Smith + Gordon Gill Architecture
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apHble 6awHn Dancing Dragons

(«TaHuytowme apakoHbl») ana YIBD

CcnpoeKkTUpoBaHbl KoMmnaHven Adrian

Smith + Gordon Gill Architecture.

30aHnA, KOTopble BKITHOYAOT XUJIOMN,
OQUCHBIN 1 TOProBbIi CEKTOPbI, COOPaHbI N3 TOHKUX,
C OCTPbIMU YrnaMn MUHW-6aLLEH, PacrnoNOMXeHHbIX
BOKPYT LeHTpanbHbix Agep. OuyeHb coBpemeHHas
3CTeTMKa AM3aiiHa AOMONHeHa acnekTamyn Tpagvuu-
OHHOW KOPENCKON KyNbTypbl.

MuHu-6awHn nmetoT rpynnbl 3GPeKTHbIX Anaro-
HanbHbIX BbIPE30B, KOTOpPble NpeobpasyoT 60KoBbIe
YyacTV MaccuBa 3paHui B 6510KK, NapAwme 3a npege-
NaMN OCHOBHOW KOHCTPYKLUW W NpefHa3HauyeHHble
ANA pa3melleHna Xuibix nomeleHmin. OHM Hamno-
MUWHAIOT CBELUMBAIOLWMECA KapHU3bl TPaAMLMOHHbBIX
KOPeNCKMX XpaMoB — 3Ta TeMa OTpaXkeHa Kak B reo-
MeTpuu GpacafioB 3haHNI, TaK 1 B BbICTYNAOLWNX HaBe-
cax B OCHoBaHuM GaweH. OTgenka ¢acafioB Noxoxa
Ha yellylo MUPUYECKMX [PAKOHOB, KOTOPbIE, KaXeT-
cA, TaHUYIOT (M3BMBAlOTCA) BOKPYr Aapa — OoTciofa u
Ha3BaHue npoekTta. Kpome Toro, Yongsan, Ha3BaHue
BCEro paroHa, B MepeBofe C KOPenCKOoro o3HayaeT
«XONM fpakoHa».

YewyiiyaTtaa ob6bnuuoBka ¢acafoB 3haHWN MMeeT
Takxe ¢YHKLUMOHanbHOe Ha3HayeHue: B 3a3opax
HernjoTHO MpuneralWmx APYr K APYry HaBeCHbIX
naHeneinn 6ygyT nposefeHbl 600-MUNIMMETPOBbIE

BEHTUNIALMOHHbIE TPYObI, Yepe3 KOTOPble MOXET Linp-
KynnpoBaTb BO3ayX, Aenan ¢pacaj BO3ayxonpoHuLae-
MbIM, HaNnoJo6Me KON HEKOTOPbIX XKUBOTHBIX.

Hebockpebbl, BbicoTOoN MNpubnusmTenbHo 450 un
390 meTpoB, BblAepXaHbl B OAHOM apXUTEKTYPHOM
CTUNIe, OHN OYEHb MOXOXMW, HO He AEHTUYHLI. B nep-
BOM, 6onee BbICOKOM, 88-3TaKHOM 3[aHUM, BblPe3bl
BBEPXY W BHU3Y MUHW-6aweH nmetoT V-obpaszHyio
dopmy. Bo BTOpom, 77-3TaXKHOM, OHM PaCNONOKeHbI
B BUAEe OAHOW HEeMpepbiBHOW NUHUW, MUAywen no
ANaroHanu BOKPYr 3flaHusA, YTO XOPOLIO BUAHO, eC/in
060WTU HaLlHIo.

«Mexpay ABYMA 3[aHMAMM CyLLEeCTBYeT cMmnaTuye-
CKafA 1 B3aMMOJOMOJHAIOLWAA CBA3b, @ PacrosioXeHne
1 MOBTOPAIOLWAACA KOHPUrypaLuua BbIpe30B, AeNCTBU-
TeNIbHO, OCTaBAAIOT BMevyaTieHne TaHua, — roBOpUT
AppuaH CmuT (Adrian Smith). - na Hawmx npoeKkToB
BCErfa Ba)KHO OTpaXaTb W UHTEpPNpeTUpoBaTb KyJlb-
TYPHYIO Cpefy, B KOTOPOW OHN HaxoOATCA, Y KOMMNEKC
Dancing Dragons, KOHeYHO, ienaeT 3TO, XOTA U B OYEHb
abcTpakTHOW, TexHonornmyHow dopme. Mbl nbiTaemca
NPOEKTUPOBaTb TakM 06pa3oM, YTobbl Au3arH 6bin
6bl OJHOBPEMEHHO KPacKBbIM 1 GYHKLIMOHANBHBIMY,

Ha ypoBHe Bbipe3oB obe 6allHV VMMEIT TMaaKyio
CTEKNAIHHYIO OGNIMLIOBKY B BEPXHEN U HUXKHEN YacTsxX
KOHCTPYKUUW. Takas o6nMUoBKa co3faeT 3¢deKTHYyIo
Urpy cBeTa 1 NO3BONAET NPOMYCKaTb €ro Ha HVXKHUe
STaXkW, TaK Kak pacnonaraiowmeca 3gecb KBapTupbl
VMEIOT CTEKNAHHDBIVA NOTOMOK WX MOJ, B 3aBUCUMOCTM
OT TOrO, B KaKol YacTy GalleHKN HaXOAUTCA Xuibe. ITo
[aeT BO3MOXHOCTb CO3[aHUA OPUrMHASbHbIX ABYX3Tax-
HbIX MEHTXayCoB, OTKyAa OTKpbIBaeTcA 360-rpafycCHbliii
0630p Ha ueHTp Ceyna u cocefiHIO0 PeKy XaHraH, uyto
JOMOJHAETCA 0O6MMEM CBETA B 3TUX MOMELLEHMSX.

MIOHb/UONb BblcuTM
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HaBecbl B ocHOBaHWK
6alleH HaNnOMUHAIOT KapHU-
3bl KOPENCKUX XPaMOB

OTtpenka dacafoB noxoxa
Ha YeLyo MnudrYecKmx
LPaKOHOB

O6e 6awHu cnpoekTupoBaHbl Kak officetel (opuc-
HO-XWnble 6/10KKM), B OCHOBE KOTOPbIX — HebonbLive
KBapTUPBbI. VIX MOXHO MCNONb30BaTb U Kak OpUCHble
NOMELLEHNA, N KaK MecTo oTtgbixa (Kunbe/paboTa). B
KaX[OM 34aHUN He MeHee 4-x STaxel byaeTt oTBeeHO
nog pectopaHsbl, KNy6bl n GUTHeC-LeHTp, YTo caenaet
XM3Hb obuTaTeneli 6onee ynobHOM N KOMPOPTHON.

MwuHun-6awHn npeactaBnalT cobow ckonneHve
CeKLMn, KOTopble BbICTYMAlOT 338 OCHOBHble 06beMbl
30aHViA. 3Ta npeAa BO3HWMKNA U3 KenaHuA co3faTb
obUCHO-Xmnow 610K, N3 OKOH KOTOPOro He TOJNIbKO
6bl OTKPbIBaNMCb 3axBaTbiBaloLMe BUAbI HA FOPOA, HO
1 Becb ero 065K 6bl1 BNevaTnaoLe NHANBUAYaNEH.
Y BbIHOCHbIX 6/I0KOB FnaBHOW GaliHK Nyywre ocse-
LeHHOCTb, 0630p 1 BO3MOXHOCTb MpOMycKaTb CBET
Ha HVXXHMe 6noku. B 3ToM npoekTe aBTOpPbI 3axoTenu

32 Bblcnr!!h'/ﬁ MIOHb/MNIONb

NPEeANOXNTb HOBbIM OMbIT, HE BCTPEYAOLMIACA eLle B
Apyrux Hebockpebax.

«Koka fpakoHa» Ha CTeKNsAHHbIX pacagax npuaa-
eT 3jaHnaM cBoeobpasne. O6ANLOBKA BbINOJIHEHA
13 BbICOKOIPPEKTUBHOIO TPOWMHOIO CTEKSIOMAKeTa,
yTo6bl 06eCcneunTb XOpPOoLMi 0630p N TENNON30MSA-
umto. Yact dpacafoB pacrnonoKeHbl Nog yrinom npu-
6113uTeNnbHO 9 rpaflycoB M BbICTYMNAlT Ha paccTo-
AHWE 1 MeTpa, C TeM YTOObl BO3AYX MOI NMPOXOAUTL
MeXAY HUMU. BbicTynbl 610KOB NpeAoXpaHAOT BeH-
TUNALMNOHHYIO CUCTEMY OT CUSIbHOTO BETPa, OXAA U
CHera, YTo flaeT BO3MOXHOCTb XXUTENIAM Yalle OTKPbI-
BaTb OKHa. [pn cnonb3oBaHMM MAaKCMManbHbIX Npe-
UMYLLEeCTB BEHTUANPYEMOTro dacafa MOXHO CIKOHO-
MUTb OKONo 10% SHeprum 3aaHus — Takum obpasom,
CTapas KOHUenuua OTKPbIBAOLWErocs OKHa npume-
HseTcA no-HoBoMmy. HaBecHoi ¢acap 3gaHua — 370
noeTopsalowanca 6noyHana cuctema, cobpaHHas w3
MHOXECTBa 3/1IEMEHTOB, KPenAWmXca Ha Hecywue
KOHCTPYKUMW. na aByx 6awweH 6yaeT UCnosib3oBaHo
He MeHee 30 yHUKasbHbIX BEPTUKaSbHbIX MaHese.

«ABCTpakTHOE BOCMpoOU3BeAeHMEe CTUIIUCTUKN
OpPEeBHEeN apxXUTeKTypbl NpraaeT GallHAM YHVKANbHbIA
CUJTY3T OT OCHOBaHWA O BEPXHUX dTaXKel, — roBOpUT
lopaoH Oxun (Gordon Gill). - HanomunHatowasa Kpo-
BeNbHbIN WKndep, TekcTypa dacafoB obpasyerca us
BCTPOEHHbIX MHOTOCTBOPYATbIX OKOH U 3KpaHUpYto-
WKUxX KoHconei. AnAa Hac 3To Gonbluas YyecTb — pabo-
TaTb C MEXAYHaPOAHbIMU APXMTEKTYPHbIMM KOMMa-
HUAMW, NPOEKTUPYIOLWUMI 3LaHUA 415 3TOrO 3ame-
yaTeslbHOro reHepasibHOro MiaHa, paspaboTaHHOro
dupmon Studio Daniel Libeskind».

MIOHb/NIONb Bl)“:ﬂ“!kl;
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KoHcTpykTnBHasa cxema Dancing Dragons, paspa-
60TaHHana KomnaHuen AS+GG B COTpyAHMYeCTBe C
MeXAyHapoaHol GMpMo NPOoeKTUPOBaHMA 34aHNIA
n coopyxeHuin Werner Sobek, coctont ns Bocbmu
MErakoJIOHH, KOTOpble nepeceKkalwT No BepTUKanu
agpa oboux 3paHuin. MUHW-6AWHN MoABeLLMBatOT-
CcA K AApY MNpW NOMOLWM CUCTEMbI KpecToobpasHbIX
bepm, pacnonoXKeHHbIX Ha TeXHUYECKMX 3STa)ax
3[aHuA, ypaBHOBelIMBasA W CTabunusupys cTpoe-
Hue. KpectoobpasHasa CTpyKTypa mno3BondeT nony-
YNTb MaKCMManbHO BbIFOAHOE COOTHOLUEHME BbICOTbI
M WWPVHbI B CaMOW LUMPOKOW YacTU KOHCTPYKLMU.
BbicTynatowme 3a npepenbl dacafa MerakonOHHbI
BaMHbl Kak C apXUTeKTYpHOW, Tak U C GyHKLMOHasb-
HOW TOYEeK 3peHus.

KomnoHoBka o6bemoB, BkNouasa nouck 6GanaHca
MeXay pasnnyHbIMK 3NeMeHTaMUn KoMnnekca balleH,
ocyulecTBnAeTcA 6narogapA ONTMManbHbIM CTPOU-
TeNbHbIM PabounM XapakTepUCTUKaM, YTO MOXKeT
6bITb JOCTUIHYTO 3a CYET TECHOW B3aUMOCBA3M MEXAY
APXUTEKTYPON W CTPYKTYPON KOHCTpyKumu. Jpyras
opurnHanbHaa OCOBEHHOCTb MpoeKkTa — Au3aiH
BeHTUNMpyemblX $acafoB; rpamoTHas YCTaHOBKa W
MOZYNbHbIA NPUHLMN CTanu KnioYeBbIMM MOMEHTamMn
B CO3[laHMW 3TOW YacCTu 3gaHui, obecneums ygobcTeo
NX CTPOUTENbCTBA U BbICOKYIO peHTabenbHOCTb.

MNaptHep AS+GG (Adrian Smith + Gordon Gill)
Pobept ®opect (Robert Forest) 3ameuaet, uTO
Dancing Dragons — 370 BTOpoON 6GOnbliOi NPOEKT
AS+GG B ueHTpe Ceyna. [lpyroin NpPoeKT — rnaBHbIN
odunc Qepepaummn npombiwneHHocTn Kopeu, MHHO-
BaLMOHHOE M OYEeHb 3KONOMMYHOE aAMUMHUCTPATUB-
HOe 3[aHve, KOTOpOe HaxoAuTcA B CTaguu CTpowu-
TenbCTBa U JOMKHO 6blTb 3aKOHUEHO B CleayloLiem
rofly. «<Mbl o4eHb pafbl BO3MOXKHOCTU BHECTU CBOW
BKflaj B ycTtonumeoe passutme Ceyna, ofHOro us
BENMYaNLLNX FTOPOAOB MUPA, 1 TaKnM 06pa3om yaoB-
NeTBOPUTL NOTPEBHOCTb rOPOoAa B BbICOKOIKONOMMY-
HOW 3aCTpoOWiKe BbICOKOV MIOTHOCTH, a TakXe oTAaTb
JaHb YyBa)eHUA KOPEeNCKUM Tpaaumumam, — roBoput
®opecrt. - YIBD obelyaeT cTaTb OfHUM 13 CaMbIX J1Ha-
MUWYHBIX U pa3BUTbIX palioHoB Ceyna, KOTopbI byaeTt
06pa3LoM BbICOKOKAYeCTBEHHOWN, 3KOSIOrMYecKM

JlanowagpmHbili OusaliH 8Kio-
Yyaem HAKJIOHHbIe OMKOCbl,
Komopeoie nepeKknukaromcs
c popmoli pacadoe 30aHuli

UYNCTON apXMUTEKTYPbl B YCIOBMAX 3aCTPOKIM BbICOKOW
NJIOTHOCTK, U Mbl FOPABI, YTO ABNAEMCSA YYaCTHUKaMM
3TOro NpoeKTan.

KonnekTus fn3aliHEpPOB TakXe BK/OYaeT uMKar-
CKYIO TeXHUYECKYI U SHepreTnyeckyl KOHcas-
TuHroBsyto ¢upmy PositivEnergy Practice, koTopas
pa3pabatbiBaeT pAA  MHHOBAUWMOHHBIX CUCTEM.
JKonornyeckasa cocCTaBnsloWasn MpPoeKTa BKJYa-
eT TPOWHble CTeKNoMnakeTbl, KOTOPble MUHUMU3U-
pyloT Tennonotepu, a TakKe CUCTEMbl camo3aTeHe-
HUS HAPY>KHbIX CTEH U eCTeCTBEHHOW BeHTMAALUU,
OCYLIeCTBNAEMON 3a CYeT ynpaBisemMblX OKOHHbIX
mopynei. [lpyrue cuctembl BKAouyaT ¢oTorasnb-
BaHMYeECKMEe NaHenn Ha Kpbllle, KoreHepauoHHble
YCTAHOBKW TOMJIMBHbIX 3/1EMEHTOB Ha LOKOJIbHOM
3Ta)ke, CBETOBble KOHTPOJIEPbI, dNeKTpooxnaguTe-
JIN C UEeHTPOOBEXKHBIM KOMNPECCOPOM.

Mnowapb 6aweH Dancing Dragons cocTtaBnsaeT
23 000 kB. M. OHWN ABNAIOTCA YacCTblO reHepanbHOro
nnaHa 3acTponku Yongsan, B KOTOPOM HapO4nUTO MNoa-
YepKHyTa yrnosaTasa KoHdurypauusa 3gaHuin n ux
dacapo. O6wWMiA noanym 6GalleH BbINOSIHEH TaKXKe
B KPWCTaNINYeCcKon CKynbnTypHoli dopme, a 3arny-
6reHHbI cap obecneynBaeT KOMGOPTHBIN MPOXoAa
K 6onbwomy ToproBomy Komnnekcy. JlaHawadTHbIN
Aun3aiiH, pa3paboTaHHbIl B COTPYAHUYECTBE C KOMMNa-
Huel Martha Schwartz Partners, BKntoYaeT HaKJIOH-
Hble OTKOCbl, KOTOpble nepeknukawTca ¢ dopmon
¢dacagos 3paHuin.

[eHepanbHbIN NNaH pa3BuTKA panoHa YIBD, pa3pa-
60TaHHbIN Studio Daniel Libeskind, senaeTtca yactbto
npoekTa YCTPOWCTBA CTO/IMYHOWN 3eneHon ceTu
Ceyna, KoTopasa npepnofaraeT co3flaHue pekpe-
AUNOHHONM 30Hbl Ha HabepexHoON pekn XaHraH K
60NbLWIOr0 rOPOACKOro NapKa, MO pa3mepy mnouTn
CcoOTBeTCTBYOLWEro nnowaan LleHTpanbHoro napka
Hblo-Mopka.

PanoH, otgaHHbIN NoA peann3aunio NpoekTa, Haxo-
antca B Ceyne oKkono craHuum Yongsan — Ba)KHOM

»KenesHOLOPOXHOM Pa3BA3KM C MPAMbIM AOCTYNOM K
asponopTy. Komnnekc 3aiMeT NPecTMXHbIA Y4acTOK
3eM/I1 B LLeHTpe ropoga, Mexay Tpems yxe CyLecTBY-
IOWNMIN JeNoBbIMU PaioHaMK, C BUAOM Ha OKpY»Ka-
owne ropbl 1 peky. M3 Tokno n loHKoHra fo panoHa
YIBD MOXHO [o6paTbCcA MeHble 4yeM 3a 3,5 uaca,
4YTO rOBOPWUT O TOM, UTO €ro PacrnosioKeHne oYeHb
BbiIrogHo. CTponTenbCTBO 3TOrO KBapTasa MoMoXeT
YAOBJIETBOPUTb NOTPEBHOCTN PacTyLLero HaceneHus
ropofa, rae ectb GOMNbLION CNPOC Ha BblICOKOKaye-
CTBEHHOE XWJbe, 06beKTbl KOMMEpPYECKOW HeBUXKU-
MOCTW, TOPrOB/AN N FTOPOACKNE 3efieHble 30Hbl.

B rpynny wuHBectopoB YIBD Bxogat Korail
(Kopenckue xenesHble JOporun), CTPOUTesIbHble KOM-
naHUW, NPaBUTeNbCTBEHHblE N GUHAHCOBbIE YyUpeK-
geHuA. [MpoekT uMeeT MHOrodyHKLMOHaNbHoOe
Ha3HaueHune: opuCbl, OTENU, XWble 3aaHUA, OOBEKTbI
TOProBAWN U O3eNeHeHHan TeppuTopus.

lpaduk NpoeKTHbIX paboT NpegycmaTprBaeT Nony-
yeHMe paspelnTeNlbHON JOKYMEHTauun M Hayano
CcTpouTenbHbix paboT B 2013-m, a 3aBeplueHne —
K 2016 roay.

B 6awHaAx 6ynet
KOMGOPTHO XUTb, paboTaTb
1 OTApIXaTb
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Mo dpopme 3paHne
HanoMVHaeT CUMBOJI
«peLueTka»

Cxema pasmeLleHna
XKUNbIX 30H

Bup Ha toro-BocTtok

acrnono)keHHble Ha ro-BOCTOYHON

OKOHeYHOCTU parioHa YIBD, reHepanb-

HbIi M1aH KOTOPOro 6bin pa3paboTaH

Studio Daniel Liebeskind ansa kopeir-

CKON [eBenonepckoi KomnaHuu
DreamHub, 6awwHu Cross # Towers cTaHyT y3HaBaembIM
OPUEHTUPOM Ha ropu3oHTe coBpemeHHoro Ceyna u
OfHOW U3 BU3UTHbIX KAPTOUYEK HOBOTO KYNIbTYPHOTO 1
KOMMEpPYECKOro LieHTpa ropofa.

MpoekT KomnaHum BIG BKntoyaeT B ceba ase ane-
raHTHble 6alwHy BbicoToli 204 1 214 meTpos. Mcxoan
M3 KOHOQUrypauum yyacTKa 3acTpPONKM, 06beM
NOCTPOWNKMW, HECKONIbKO MpeBbIaloWUA BblgeseH-
Hylo nnowaab, 6bll nepeHeceH BBepx, TpaHcdop-
MMWPOBABIUNCb B 2 FOPU3OHTaNIbHble NMepeKnagunHbl,
CBA3bIBaloWMe HGalHN mexay coboin Ha BbicoTe 70 1
140 meTpoB. [lononHUTeNnbHO NX ByAyT 06beANHATD
obuwan nogbesfHan NoLWaAKa BXOLHOW rpynmbl, a
TaKe 3arny6neHHbI ABOPUIK.

«Cross # Towers npeacTaBasioT CO60 TPEXMEPHYIO
MoJieNlb FOPOACKOrO XWibf, CO3[aHHYI0 13 B3auMo-
CBA3aHHbIX TOPU3OHTAJIbHBIX U BEPTMKANIbHbIX OalleH.

Cxema pa3mMeLleHnAa cagos

38 Bblcn“!hlﬁ MIOHb/MNIONb

Tpy MOLUHBIX MOCTa COEAUHAIT Mexay coboi fiBe
CTPOWHbIe GALLIHUN Ha Pa3HbIX YPOBHSAX — NoA 3eMnei 1
B Hebe. /ins HaBCTpeuy NOTPe6bHOCTAM PasMyHbIX BO3-
PacTHbIX, COLUANbHBIX Y KYJIBTYPHbIX FPYMN NMoTeHLu-
anbHbIX obuTaTenemn 3haHus, ABa BEPXHUX NMOABECHBIX
MocTa 6yayT odopmneHbl naHAWAGTHbIM AM3aliHOM
1 obopynoBaHbl Ansi NPOBEAEHNA Pa3INYHbIX MepPOo-
npuATUA 1 GOPM aKTMBHOIO AOCYra, AN KOTOPbIX
HeT [JOCTaTOYHOro MecTa Ha yuyacTke. [MonyyeHHbIN
obbem ob6pasyeT Ha ropusoHTe Ceyna OTYETIUBYIO
durypy B BUZe pewetku — #, AaBLlyl0 Ha3BaHUE MpPoO-
ekty. Cross # Towers CTaHyT CUMBONIMYECKUMY BOPO-
Tamu B HOBbIVi eNloBoiA parioH Yongsan. CBs3b balueH
CUrHaNM3NpyeT 0 pafnKasibHOM NepecmMoTpe NpexHe-
ro HermpogymMaHHOro noaxofa K BO3BELEHUIO XKMIbIX
3[aHUIA, N30IMPOBaHHbIX APYr OT Apyra, U O Cco3Aa-
HUK cooblecTBa cocefiel, HacenaLWUxX TpexmepHoe
ropofckoe MpPOCTPAHCTBO», — FOBOPUT OCHOBaTesb
KomnaHuu BIG Bbsipke UHrenbc (Bjarke Ingels).

«TNNYHbIE BbICOTHbIE 34aHUA MAIOXMU TeM, UTO OHU
M3HayasibHO M3OMMpPYIOT Ntodelt Apyr oT gpyra v ot
obuectBa B uenom. MNepemelyeHnsa B NpocTpaHCTBe
NPOXOAAT TONbKO MO JIMHENHOMY MPUHLMMY, a CoLu-
anbHOE B3aVMOJENCTBYE OFPaHNYMBAETCA NOe3aKamu
B ndTe 1 BCTpeyamu B BecTublone. Mbl e npegnara-
eM 34aHuve, B KOTOPOM KOJIMYECTBO MepBbIX STaxel,
roe o6blYHO Y NPOUCXOAUT 3TO CoUMaNbHOE B3aMO-
[eNCTBMe, yBENIMUMBAETCA BTPOE, NOAYEpPKUBas NAEt0
06WHOCTN 1 pobpococencTBa M MaKCMManNbHO Cho-
COBCTBYA ee NPETBOPEHMIO B KN3Hb», — FOBOPUT Tomac
Kpuctopdepcer (Thomas Christoffersen), oteeTctBeH-
HbI MapTHep KomnaHuu BIG.

Heb6orbLuol pa3mep yyacTka NOCTaBU Nepes apxuTeK-
TOpaMU YHUKasibHYl0 3afauy: CpoeKTUpOoBaThb 3fjaHue,
KOTOpPOE 6bl rApPMOHNYHO BMMCANOCh B KOHTEKCT 0bLLero
reHepasnibHOro nyaHa 3acTponku. MNepep aBTopamn cTos-
N0 He coBceM 06bIYHOE MO HaLWUM BpeMeHaM 3afjaHune — B
TO BpeMs, Kak 60/1bLUIMHCTBO NOAOOHDBIX 34aHNI CTPOMTCA

ONA pa3MeLLeHNsa XInbsA KNnacca JIIOKC, UM HYXHO 6blno
CNpOeKTMPOBaTb CTPOEHWE C KBaPTUPaMU SKOHOM-KNac-
ca. [pakTnyeckn 370, Kak MPaBWUIO, O3HAYAET KeCTKoe
OorpaHuyeHne Mo Mone3HOM MAoWaAM M YMeHbLUeHne
obLero pa3mepa unbix TOMeLLEHNIA.

Tak kak Cross # Towers u3HauyanbHO NpegHasHaya-
NNCb AA onpefeneHHoro cermeHTa 1, COOTBETCTBEH-
HO, MPOEKTMPOBANINCb C YYEeTOM CO3[aHuA He6onb-
LWNX KBAPTUP, TO GONMBbLUMHCTBO U3 HUX (73%) nmetoT
nnowaab 84 ke. M. Co3gaTtenn NpoeKTa rapaHTUpytoT,
YTO M3 OKOH BCEX XWJIbIX anapTameHToB 6yayT OTKpbI-
BaTbCA KpacyKBble BUAbI Ha FOPOA, MPW 3TOM NpeayCcMo-
TPeHbl NPaKTUYeckn paBHble ONTUMasbHble YCIOBUA
MHCONALMM nomelleHnin. B Komnnekce pasmecTtaTca
6onee 600 BbICOKOKAUYECTBEHHbIX KBAPTUP, a Takxke
6ubnunoTeka, ranepea n AeTCKMIN caa,.

’Kunbe, oTAMUHOE OT TMNOBOW KOHUrypauuu, pas-
MelLLaeTcA BHYTPU ABYX rOPM30HTanbHbIX 610KOB, coe-
AMHALWMX BallHW MeXay cob6oi, KoTopble CTaHOBATCA
paBHONPaBHbIMU 3f1eMEHTaMK 3JaHUA. TN KBapTUpPbI
6onee ynobHbl 6narogapsa nx 6M30CTV K CEPBUCHBIM
cny6amM 1 yCTPOEHHbIM Ha BbICOTe CafiaM, a Takxe
OTKPbIBAIOWMMCA U3 NX OKOH NPEBOCXOAHbIM BUAAM.
YpauHoe pelleHne — ropusoHTanbHble mogynu o6o-
pyAoBaHbl CMOTPOBbLIMY MJIOLWAAKaMK, Yepe3 KOoTopble
MOXHO BblITW Ha O3€NEeHEHHble KpbIK, YTO AenaeT
nofBeLleHHbIV NPUPOAHBIN 0a3nC JOCTYMHee.

BalwHN CKOHCTPYMpPOBaHbl TakM 06pa3om, YToObI
o6ecneunTb ONTUMANbHYIO €CTECTBEHHYIO BEHTWNA-
uuio. BoNbWMHCTBO XUMbIX 65I0KOB pa3mMepom 84 KB. M
pacrnono)keHbl B YrMOBbIX YacTAX 3[4aHWA, YTO Cno-
COBCTBYET MPOHUKHOBEHUIO BHYTPb MaKCVMMaJlbHOro
KONMMYeCcTBa JHEBHOro cBeTa. MKusble G/I0KN opueH-
TMPOBaHbl COrNAacHO MPUHUMNAM PaLMOHANbHOIO U
3ddeKTUBHOro pacnpefeneHna NpPoOCTPaHCTB, YTO
o6ecneumBaeT XunbLaM CPAaBHUTENbHO HeGOMbLINX
NoMeLLeHUI oLyLleHre NPoCcTopa.

PacnpocTtpaHeHHbiin B KOxkHOM Kopee oTHOCKMTENbHO

HOBbI TN KBapTWp oOfficetel, coueTatowmii B cebe kom-
GUHALMIO XKIOTo 1 paboyero NoMelLLeHns, pasmeLleH
B 3anagHou 6allHe, Ha MecTe ee NepeceyeHns C 30HOMN
PO3HMYHOI ToproBnn. HecMoTps Ha OTAeNbHbIN BXOA,
OHW TaKXe MMeIoT HemocpeacTBEHHbIN JOCTYN K pac-
NOJIOXKEHHBIM Ha Kpbille 06LieCTBEHHbIM 30HaM.

DKCTepbep 34aHUA pa3paboTaH C y4eTom KX Mpo-
CTPaHCTBEHHOV OpPUEHTALUN U, COOTBETCTBEHHO, COJ-
HEYHOro OCBeLLeHNs, 3a CYET Yero CO3aeTcs oLlylle-
HUe pasHoTunHoro odpopmneHusa ¢dacagos, BM3yasb-
HOe BOCMPUATME KOTOPbIX M3MEHAETCA B 3aBUCUMOCTM
OT OCBeLLeHUA 1 yrna o63opa.

OrpaxpaioLye KOHCTPYKUMUM NpeacTaBnsaoT coboi
OUYeHb BAXKHbI 3NIEMEHT 3[laHUA KaK C 3CTETUYECKON,
TaK 1 C TEXHNYECKOW TOUKM 3peHus. KombuHauus onpe-
JeneHHbIX AOMUHVPYIOLUX NIEMEHTOB AesNlaeT XapaK-
Tep ¢dacafia HEMOBTOPUMBIM, UYTO B UTOre U CO3JaeT
3HAKOBbI 0ONVIK NPOEKTA.

OnAa noctpoek nogo6Horo MaclwTtaba ansaiiH ¢pacaga
OUeHb CYLLEeCTBEH: C GOMBbLIOTO PACCTOAHWSA KOMIIEKC
OyneT CMOTPETbCA Y3HABAEMON CKYNbNTYPOMN Ha ropu-
30HTe coBpemeHHoro Ceyna. Bénusum daktypa dacaga,

fopu3oHTanbHble Moaynn
C 06LLEeCTBEHHbIMW 30HaMK
Ha Kpbiwwax

MakeTt parnoHa
YIBD
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|cpena obutaHuAa

MopgecHble MOCTbI ByayT
odopmneHbl TaHAWaGTHBIM
An3aiHOM

34ecb MOXHO NPOBOANTL
pasnuuHble MeponpuaTUA
N aKTUBHO OTAbIXaTb

KOHEYHO e, NMPOABUTCA ACHEE, OTKPbIBAACh XUTENAM
GalleH 1 coceHUX 3[aHWI BO Bcex aeTansx. [oatomy
BAXKHO, YTOObI 3Ta OTAESKa CMOTpenach 3¢ PeKTHO Hesa-
BMCMMO OT yr/a 0630pa. CTpoeHne AOMKHO BbIMMAAeTb
NpVIBIEKaTeNbHO Kak C GNM3KOro, Tak U AanbHero pac-
CTOSIHUA, MPOBOLMPYA NErKylo WUrpy BOOOpakeHus.
HakoHeL, BaXHO, 4TOObl 3TO OblT BbICOKOTEXHOMOTMNY-
HbIV 11 SKONIOTMYECKU YCTOMYMBDI PpacafHbI MaTepuar.

B paHHOM cnyuyae coopyeHue He MMeeT rnaBHO-
ro dacaga — To ecTb, CTPOEHME B3aUMOLENCTBYET
C OKpy»Kalollen Cpefoll CO BCeX CTOPOH, a MOTOMy
BCE ero CTOPOHbl OANHAKOBO BaXHbl. OHN HEe MOX0XMU
ApYyr Ha Apyra v 6biny pa3paboTaHbl C yYeTOM KX NPo-
CTPaHCTBEHHON OpMeHTaUuMM U HanpaBieHUA ecTe-
CTBEHHOro ocBelleHus. Nogo6HbI NHAVBYAYANbHBbIIA
noaxop nossonsieT Gacafam KaxAbl pa3 BbIrsafeTb
Nno-pasHoOMy, B 3aBMCMMOCTM OT MOrOAHbIX YCNOBUWA,
ocBelleHns 1 yrna ob3opa.

MpoekT Cross # Towers pa3paboTaH B COOTBETCTBUM C
CYLLeCTBYIOWMUMM Ha CErOAHALHWA AeHb KOPencKUmm
N MEXAYHAPOAHbIMY HOPMATUBHBIMU TPebGOBaHMAMM K
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KauecTBy »KWNON 3acTpoliku. ToHKve GawHn 13 6eToHa
NMPOYHO CBA3aHbI MeX Ay COOOM ECTKMMM ropr30HTab-
HbIMV MPAMOYTOSIbHBIMU MOAY/IAMU BbICOTON B CEMb 3Ta-
et (bar). MUTbl NepPeKpbITUIA BbINOMHEHBI 13 MOHONUT-
HOro 6eTOHa, NPV VX CO3AaHNK YUNTBIBAIUCH HE TONBKO
KOHCTPYKTVBHbIE, HO 1 aKycTUUecKre TpeboBaHus.

YcTONumMBOCTb B MOMEpeyHoOM HanpaBieHUn ABNA-
€TCA KJII0YeBbIM acNeKTOM KOHLENLUUW Co3JaHunA 3TUX
GaweH. MonepeyHas yCTOMUYMBOCTb ObecreymBaeTcs
3¢ dEKTNBHBIM COOTHOLIEHNEM UX BbICOTbI U LUMPWHBI,
paBHbiM 8,8. LleHTpanbHble afpa GalleH BbIMOSHEHDI
n3 KenesobetoHa M CBA3aHbI AMNCKaMM NepPeKpbITUN
C XeCTK/MU nepumeTpasibHbIMM Kapkacamu B Buae
4acTo PaCMONOXKEHHbIX KONMIOHH 1 6anok. Mpu 3Tom
KOJIOHHbI OPraHMYHO BMMCHIBAIOTCA B TEKYLUYI KOH-
Lienuuo 06beMHO-MNaHNPOBOYHOIO PeLIEeHUA.

B ocHOBe ropusoHTanbHbIX MOCTOB, CBA3bIBAIOLMX
[Be 6allHK, — CTaNbHOM MPOCTPAHCTBEHHbIN KapKac.
lpuMeHeHne cTanbHbIX KOHCTPYKLWUA no3BonAeT
YMEHbLUNTb COOCTBEHHbIN BEC 3TUX CBA3YIOLWUX dfe-
MeHTOB. CTPYKTYpHas CTepKHeBaA CeMU3TaXKHasA KOH-

CTpyKUmA obpa3syeT 60K, KOTOPbI MMeeT [OCTaTou-
HYIO KPYTW/IbHYIO U M3FMOHYIO »KeCTKOCTb, YTO Mpu-
[aeT 34aHNI0 AOMOSTHUTENbHYIO YCTOMYMBOCTb. MakeT
Cross # Towers Tak»ke npoLuen ucrbiTaHve B a3poanHa-
Muueckom Tpyb6e.

[lnA OCHOBbI COOpPYXeHWA, B COOTBETCTBMU C Npefa-
BapPUTENbHbIMU FEOTEXHUYECKUMWN MNCCNefOBaHNAMN,
6b151 BbIOPaH CMIOLWHONW NMAMTHO-CBaHbIN GYyHAAMEHT,
Havbornee NoAXOAALMIA ANA 3TOTO 3LaHns, NCXOAA 13
€ro pacrnonoXeHnsa Ha TBePAON FOpHOI nopoge.

MHoromepHocTb MacwTtaba 3ToW MOCTPONKe npwu-
[aeT CKOMeHNe ropu3oHTaNbHbIX U BepPTUKaNbHbIX
3/1IeMEHTOB: Macc1B 3faHusA, bonee yem 220-MeTPOBON
BbICOTbI, Kaxable 10 — 12 3Taxeln npepblBaeTCA ropu-
30HTaNIbHBIMU GNOKaMK C PACMONOXKEHHBIMW Ha HUX
BbICOTHbIMW CafiaMn 1 0OLLeCTBEHHbIMW MPOCTPaH-
cTBamu. Takm 06pa3oM, CO3[AETCA UINIO3MA, UTO KaxK-
AbIV KUTeNb MOXET AOCTUYb YPOBHA «3eMny, Nponas
BCEro HeCKOJbKO JIECTHUYHBIX MPOJIETOB.

30HbI, pacnonoXeHHble HeMoCPeACTBEHHO Mof ropu-
30HTaNIbHBIMU MOAYNAMM GaALLHW, UMEIOT eCcTeCcTBEH-
HOe 3aTeHeHWe B onpefesieHHble Yacbl fiHA, YTO CO3-
[aeT [JOCTaTOYHO KOMPOPTHbIN MUKpOKAMMAT. OHn
M3HayaJlbHO OTBOAATCA MOA pPa3MelleHVe VHXKeHep-
HbIX KOMMYHMKaLWA, MeXaHUYeCKUX, SNeKTPUYECKNX
CUCTEM 1 OBCITY>KMBAIOLLETO 3eeHble 30Hbl 060PYao-
BaHUA, a TaKXe MpefHa3HayaloTCA ANA SKCTPEHHOM
3BaKyauuun. [lonofHUTENbHO aHanormyHble CUCTeMbl
6ynyT pacnonaraTtbCa Ha Kpbillax GaLueH.

MomelleHnA, oTBeAeHHble ANA SKCTPEHHOW 3BaKya-
LnKY, pacrnosioxkeHbl Ha 29 3Taxke, UyTb HMDKe BEpPXHe-
ro ropv30OHTasIbHOrO MOAYyNA. OBaKyaLUMOHHble NMNPTbI
CMYCKalTCA HEMOCPEACTBEHHO B HVXHUIA BECTUOIONb,
OTKYAa XWbLibl MOTYT Cpa3y NOKMHYTb 3AaHue. B cny-
yae noxapa NndTbI, BbIAENIEHHbIE MOA NepemeLleHne
NoXapHbIx, OyayT OCTaHaBNMBATbCA Ha KaXKAOM STaxe.
YacTb 30H 6€30MacHOCTU Pa3MeCTAT Ha KpbiLLax.

Ha Kkpbliwax 0601x BbICOTHbIX MOCTOB Pa3buTbl cagbl
1 nofobrie MUHM-MAPKOBBIX 30H, TAe XUTENM MOryT
NPOBECTN aKTMBHbIA JOCYr; B TO e BPeMsA YIOTHbIN
BHYTPEHHUIA ABOPVK GaLleH ABAAETCA HEOTbEMIIEMON
YacTblo OOLLErO aPXUTEKTYPHOrO An3aliHa.

MpeKpacHbil 0630p Ha OKPEeCTHble AoMa K obLye-
CTBEHHbIe LIeHTPbl AenaeT BblCOTHble 30Hbl OTAbIXa
0060 NprBneKaTenbHbIMU KaK AN XUTenen KBapTup,
TaKk 1 ana rocten. Mewexoapl, nonagatoowye Ha Teppu-
TOpUVIO BXOAHOW rpynnbl GalleH, mMoryT noboBaTbca
OpUrHaNbHbIM BUAOM BbICOTHbIX MOCTOB, a TaKXe
[EKOPOM HUXKHEro 3arfly6neHHOro ABopuKa.

C nosBneHnem BblCOTHbIX CAJOB NPOBEefEHME aKTUB-
HOro Aocyra Ha OTKPbITOM BO3Jyxe CTaHeT 6oree
goctynHbiM. CBA3b HalleH Apyr ¢ Apyrom NocpeacTBom
ropu30OHTasNbHbIX MoAyrel, a Takke npsmMoe coobule-
HUe 3Taxkel C pekpeauroHHbIMY 30HaMM JOJIKHO CMo-
Cco6CTBOBATbL fAaNbHellen coLnanbHON akTUBU3aLUn
3TUX NPOCTPAHCTB.

M3HayanbHO BO3HMKLWWIA BCeacTBre TpeboBaHWI
HOPM MOXKapHOW 6e30MacHOCTM, YTOMNEHHbI HUXe
OCHOBaHMA KOMMNeKca ABOPUK CTasl HeoTbemnemon
YacTblo o6Lero gusaHepckoro npoekTa. Ero MoxHo

paccmaTpuBaTb Kak apXUTEKTYPHbIA 3E€MEHT, CTUIU-
CTUYECKM NepeKNMKaloWMNINCA C PacnoNOXEHHbIMM Ha
BbICOTE rOPU30OHTanbHbIMU Moaynamu. OH nepeceka-
eTcA HWXHUM BecTublonem, rae cobupatoTca nepeq,
CeaHCcoM NoceTUTenn 3fellHero KuHoteaTpa. Boiwe, Ha
YPOBHe NepBOro 3Ta)a, HaxoAATCA NoAbe3aHble NyTu
K BXOZHbIM Fpynnam Kaxzon u3 6aLueH.

OTOT ABOPVK TaK>Ke BbICTYMNaeT B KauecTBe OpUeHTU-
pa ana nocetuteneil MarasMHOB Y HECKONIbKMX KUHO-
3aN10B: OTKpbIBaloWKMeca OTClofa M C NeCTHUL, 30HbI
PO3HMYHON ToproBnu 3¢¢deKTHble BMAbI OalleH noa-
YepKMBalOT UX BU3yanbHYO CBA3b, AeNasa 3Ty KBagpat-
Hyt0 nnowaaKky ocobo npvBnekaTesbHbIM MeCTOM AnA
BCTPEY USIN NPOTYOoK.

OTKpbITbIN NaHAWAGTHBIA Ne3ax BbICOTHLIX 3ene-
HbIX 30H MOMOH OYapOBaHWA MECTHOrO KONOpPWTa,
coyetas B cebe uyepTbl TPaAMLMOHHbLIX KOPEMCKMX
[BOPUKOB 1 COBPEMEHHbIX 371IEMEHTOB 3TOro HeobbIY-
Horo npoekTta. OH elle pa3 AEMOHCTPUPYeT 3puTe-
NAM, HAaCKONbKO TecHO cBA3aHbl npolunoe Ceyna u ero
HbIHELHWI AeHb.

BHYTpeHHU ABOPUK
XOPOLLO MOAXOAUT
[NA BCTPeY 1 NPOrynokK
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|BbicTaBKM

<«UAEHTUYHOCTA»
MOCKOBCKOW BUEHHANE

B Mockse B 17-11 pa3 npoLuna BbicTaBka «<APX-MockBa». Ye B TpeTuil pa3 oHa CTana YacTbio 6onee

LIMPOKOrO apXUTEKTYPHOrO COOLITMA CTONMLbI

N pesynbrat okasancsa BecbMa JOCTOMHbBIM.

- MoCKOBCKOI MexayHapoLHON GMeHHane apxmTeKTypbl.

Tekct MAPMAHHA MAEBCKAA

CHOBHOW Temomn  «APX-
npeasioXeH-

HOM KypaTtopom bapTtom

lfongxopHom (Hupepnangabl),

cTana wugea  WNAEHTWY-
HOCTW, CBOEe BWAEHMEe KOTOpPOW MoKasa-
m 316 apxuteKTypHbIX 61opo 13 17 cTpaH
Mupa. Ha popyme 3atparvsanucb Bonpochbl
rpafoCTPOUTENbCTBA, IKONOrMKW, Pa3BUTUA
pervoHanbHbIX MHPPACTPYKTYP Ha OCHOBe
WHHOBALMOHHbBIX TEeXHONOrn u npobne-
Mbl OXpaHbl MAaMATHMKOB. BaxkHoW 3apauen
«APX-MockBbI-2012» cTana BO3MOXKHOCTb
MoKasaTb Cnocobbl 1 pe3ynbTaThbl YCMELWHO-
ro COTPyAHWYeCTBa TBOPYECKON 1 AeN0BO
COCTaBNAOLWEN apxXUTEKTYPHOro npouecca B
POCCUNCKOM NpaKkTUKe 1 B mupe. K Tpaguuym-
OHHbIM pa3fenam BbICTaBKM: <APXUTEKTYpPa,
«[ln3anH nHTepbepoB», «[etanu» n «Ceet»

42 Bblcnr!!h'/ﬁ MIOHb/MNIONb

MocKBbI»,

opraHu3aTtopbl [o6aBuAM COpeBHOBaHVE B
obnacT KaMeHHoW OoTAeNKM Gpacafos v UHTe-
pbepoB.

Ha BbicTaBke Obln YeTKO pasrpaHnyeHbl
cdepbl MHTEPeCcoB BCEX YUYACTHWKOB M ACHO
paccTaBneHbl MPUOPUTETHI MOKa3blBaEMbIX
3KCMO3MLMIA. YKe Ha BXoAe rocTel BCTpeyana
KOHLIeNTyasibHas apXUTEKTYPHasA SKCMo3uULMs
C obpasuamMu AepeBsiHHbIX NOCTPOEK, BblABU-
HyTbIX Ha OBLLEepOCCMINCKYI0 NPeMuio 3a yy-
LLiee COOPYXeHMNe U3 AepeBa (opraHu3aTop —
komnaHma APXUWOOD, kypatop Hwukonaw
ManuHuH), n skcnosuuma «B_MECTE», npuay-
MaHHas KypaTtopamu /iBaHom OBUMHHNKOBbBIM
1 AHgpeem AcafoBbIM.

Ha nepBom 3Taxe pasmecTunucb
nopbopka M3bICKaHHbIX  poTorpadui
«HeunsBectHaa BOHX» u 3kcno3unuun,
NnocBsilleHHble ApMeHUN N apxuTeKkType

MwunaHa. OTgenbHbIn 3an 3Hakomun noce-
TUTEnemn C pasBUTUEM KOHKYPCOB ANA Npo-
ekta CkonkoBo u paboTamy K3BECTHOro
apxutektopa lotdpupa béma (fepmanua).
Ho rnaBHbIM $pOKycOm MepBOro sTaxa cTana
yepepa MNaHWeTOB BejywmMx MacTepos
OTeYeCTBEHHOWN apXMTEKTYypbl C aBTOPCKOWN
OLIEHKON N penpe3eHTaumen CBOero TBOP-
yecTBa. 15 MacTepcKmx nokasann Haubonee
6nu3KMe M napannenu Mexay apxuTekTy-
pot XX BeKa U TBOPYECKMMU AOCTUKEHW-
AMMW HbIHE >KUBYLIMX 3apyOEXHbIX KOmner.
Heckonbko «yueHunueckasa» dopma odopm-
NeHnA CTeHAa, OCTPO HaMoMKHaBLIaA Tpa-
OVLMOHHbIE KYpCOBble MPOeKTbl CTYAEHTOB
MApxW, cpa3y onpaspbiBana BblOpaHHY
CTUINCTUKY NOAAYN, €CSIN NbITAVBbIE MOCEeTU-
TeNIM BHUMATENbHO YMTan HEMHOTOCIOBHbIE
NoACHeHVA KypaTopoB. AcCOLMaTUBHbIA PAA
KaXKAoro 13 pOCCMNCKMX YYaCTHUKOB CTaHO-
BUNCA 6oree MOHATEH N MHTEPECEH Aaxe Ana
HernoAroToBAEHHOrO 3puTens.

AHTPECONbHbIN 3TaXk NPUTATMBaN 3puTte-
neli penpeseHTaTMBHON NoabopKoi mate-
puanoB o Hanbonee BbIAAOLINXCA apPXUTEK-
TYPHbIX COOpyXeHnAx MockBbl 3a nocneg-
Hue 20 net, npeactaBneHHon Coto30M
apxutekTopoB Poccum n Cotozom apxu-
TeKTOpoB MoCKBbI. 3aecb TakKe AeMOH-
CTprpoBanuncb paboTbl MOMOAbIX CTONWY-
HbIX apXWTEKTOPOB — JaypeaToB Mpemuun
«[lepcnekTrsa-2012».

Bropoit ataxk LX 6b1 nout ULenmkom
OTAaH NPou3BOAMTENIAM NpeaMeToB An3ali-
Ha n npodunbHoro obopyposaHuaA. 3aech
BCTPeYanncb BeCbMa fPKMe MO XypoKe-
CTBEHHOMY OGOPMIIEHMIO CTEHAbl U Aaxke
KoHUenTyanbHble peweHnAa. OCHOBHble
KOHKYpPeHTbl 3pdeKTHO [eMOHCTPUpOBa-
NN AOCTOUHCTBA WHTEPbEPHbIX CBETOBbIX
peleHnin, Tak YTo noceTutenam 6bl1o Ha
yTo nocmoTpeTb. obeautenem B paspe-
ne «CBeT B apxmTeKType» CTana KoMMaHus
Quantum co cBoel MUHUMANNCTCKON Yep-
Ho-6enol komno3uuuen Delta Light.

Kypatop apxutekTypHom TemaTtnk Makcm
ATasiHL Ha TpeTbeM 3Taxke cobpan 1 npeacra-
BUJT MaclwTabHyo 3kcnosuumio «Mctopusm»
¢ pabotamy 11 Begylmx OTEUECTBEHHbIX U
3apy6exHbIX apXMTEKTOPOB — O MecTe U ponu
KNacCVKK B COBPEMEHHOW apXUTEKTYpe, KOTO-
pas Obina BbiNoMHEHA NPOGECCUOHANBHO ”
nHTepecHo. lMocnepoBatenbHoe BO3pOXKAe-
HMe 1 pa3BuTME STOWN TPaguLMmM B NOCNeaHve
rofibl NPeACTaBANN NCKIOUNTENIBHO aBTOPU-
TeTHble apxuTekTopbl n3 Poccuw, MopTyranuu,
CLWA n Wtanun: Muxann Ounmnnos, Muxamn
benos, Nnba YTkuH, Muxaun TymapkunH, Xoce
KopHenno pga Cunbea, Tomac lopgoH Cmur,
StTope Mapuo Mauuona n gp. Ponn knac-
CMYEeCKON 3CTETMKN B HOBEWLIEM apXUTEK-
TYPHOM npoLiecce 6bii MNOCBALEH crelnasnb-
HbIA KPYrAbliA CTOM, MPOLWeAWnin B pamKax
MockoBckoii bueHHane.

Mocne 3HakoMcTBa C 06LECTBEHHbIMU
34aHUAMM, KY/IbTOBbIMU COOPYXEHUAMU U
KUAbIMX NOCENKaMK B KNlacCUUecKkom opaep-
HOWM CTUAUCTUKE, 3puTenb mnonagan B 3an,
NOCBALLEHHBIN 10OWE0 camMol KpeaTUBHOWM
apxuTekTypHom ctyamm Poccum - «3gacy
Bnagucnaea KupnuyeBa, u3 cTeH KoTtopomn
BbIWIM MHOIMMe YyCMelHble apXUTeKTOpbl-
NPaKTUKN HaLWWX JHEN.

Cnegylowmm akLeHTOM apXuUTeKTypHOMN
4acTn BCel 3KCNo3nummn 6bin 3as, NOCBALLEH-
HbIl aKTyanbHbIM paboTaM MHOCTPaHHbIX
MacTepoB. M BblbpaHHble 06BEKTDI, U CNOCO6
npeAcTaB/ieHNA OKa3blBav Ha 3pUTeNA O4eHb
CUnNbHOE BrevatneHne, 4yto 1 6bino 3acny-
»KEHHO oLeHeHo Xtopu. B utore akcnosnuyma
«CnoxHoCTb/CNOXKEHHOCTbY  MacTepCcKomn
TOTEMENT/PAPER (Poccus, KypaTopbl JleBoH
AnpaneTtoB 1 Banepua [MpeobpaxeHcKas)
cTana «Jlyylen apxmTekTypHOM 3KCNo3nLmen
dectmBans «APX-MockBa-2012».

Ewe ogHVM 3HaunTeNbHBIM U HebaHaNbHbIM
NPOEKTOM CTasla MMHU-BbICTaBKa, NOCBALLEH-
Haa npobnemam pPeKOHCTPYKUMM 3apaabA.
3Ta 3KCno3vuua nop obWUM Ha3BaHWEM
«MockBa — ropop AnA nogen» OeMOHCTPU-
poBana 1 rpaAoCcTpouTENbHbIE MIaHbl PEKOH-
CTPYKUMW 3TON TeppuUTOpuUW, N OTAESbHble
NPOEKTbl Pa3HbIX aBTOPOB, M PeLIeHMsA aHa-
NOTMYHBbIX 3afjay M3 3apybexHoro onbiTa.
MapannenbHo uneHbl obuwectBa «[py3bA
3apsapbA» npoBofunu 6Gecedbl C BeAyLM-
MW apXUTEeKTOpamy, CTaIKMBaBLUMMUCA C
noao6HbIMK NpobremaMun B ApYrmx cTpaHax,
N OpraHv30Bann Kpyribiii CTON NO COBMeCT-
HOMy OOCYXAeHUIo crneunduKn MOCKOBCKOM
cnTyaumn.  Yctoaswanaca gna «APX-MockBbl»
dbopma neKkumin HOCTPaHHbIX CNELNANINCTOB B
3ToM rogy 6bina NpeAcTaBneHa HECKONbKMMM
apXuTEKTOpaMmn 13 pasHbix cTpaH EBponbl un
A3uu. MomMmo cneLmran3npoBaHHbIX 06CY -

JeHWiA NpobsiemMm MCNosb30BaHNA HOBEMLLMX
TEXHONOMMI 1 060PYAOBaHNSA, UHOCTPaAHHbIE
rocTv Oenunnucb U COBCTBEHHBIM OMbITOM.
MypHan AD B 3TOoM rogy npurnacun KeHro
Kymy, ubA nekumsa o cneunduke HoBemwwero
APXUTEKTYPHO-CTPOUTENbHOIO OrbiTa Mpo-
Wwna npy GOMbLIOM CTEUYEHWUM 3aUHTEpPEeco-
BaHHOW Mybnukn. OTAEeNbHbIM aKLEHTOM B
3HaKOMCTBE C MHOCTPaHHbIM OMbITOM CTano
npucTanbHoe BHMMaHWe K paboTe npepcTa-
BUTENEN LIBENLAPCKON LWKOSbl. YcTpouTenu
BbICTAaBK/ [EeCATU apXUTEKTOPOB M3 3TOW
CTpaHbl MocTapanacb NofHee PackpbiTb KX
CBOEOOpazHylo TpaguLuio AN POCCUACKON
nyonvkn. A cBoe pervoHanbHoe «ceBepHoe»
BUAEeHMe 06pa3oB AOCTATOYHO MPaKTUYHOIO
6ynyLero nokasanu KypaTopbl 3KCMO3uumm
«Nordic ID» (DuHnanaus).

HoBwectBom B 3Kcnosuuuax dopyma
CTano NpUCYTCTBUE YKPaMHCKUX W, 0COBEeH-
HO, rpy3unHCKNX NpoekToB. Ecnn B npeabiay-
e rofbl HoBble PaboTbl YKPAMHCKMX KOJ-
ner AeMOHCTPMPOBaNnCb $parMeHTapHoO, a
rpy3vHCKasa apxuTekTypa BooOlye He Oblna
npencTaBneHa, To Ha 3TOT pa3 CUTyauma Kap-
AVHaNbHO oTnnyanack. U xiopu gaxke couno

paboty Onera [Opo3goBa «O6cTOATENLCTBA.
XapbKoB: apXuTeKTopbl 1 ropof» «Jlyymm
KypaTOpCK/M NpoeKToM» pecTmBans.

Mpemun pna monofbix apXUTeKTOpPOB
«ABaHrapg+» OblIM yAoCTOeHbl WecTb nay-
peaToB — 33 NMPOEKTbl OPUTMHANIBHBIX My3eli-
HbIX KoMmnnekcoB ana Mocksbl, MeTepbypra
n BbopoBcka. Ocoboli 3KoNornyeckon teme
«[lom onsa )n3HW B 6anaHce C nprupogoin» 6bii
NMocBALEH KOHKYypC komnaHun Rockwool, B
KOTOPOM OTMeYeHbl PaboTbl fBYX [ECATKOB
dunHanNUCToB, cpean KOTOPbIX — MPOAOSKa-
TeNlb AOCTONHON apXWUTEKTYPHOW AMHACTUM
Hukuta Acagos. Hanbonee nouyetHbii TUTYyn
decTmBana «ApxuTeKTop ropga» AocCTanca
aBTOpuTETHOMY TaHaemy - Giopo Cepren
YobaHa n Cepren KysHeLoBa.

MrpoBoi anemeHT BbICTaBKU MPUCYTCTBO-
BaJl Cpasy B HECKOMbKUX SKCMo3mumax. XKiopu

0C060 MOHPaBUINCL MebesibHble 3K3epCuchl
EBreHna MonAHueBa, BLICTYNUBLUErO C 3KC-
nosvymein «/rpbl, B KOTOpble Mbl Urpaem.
LlyTouHaa aHTponomopdHasa mebenb 6bina
oTMeueHa [lunnomom 3-i cTeneHn B HOMUHa-
un «Jlyunin KypaTopckuin NPOeKT»; Takxe
JOMKHOE NrPOBbIM MOMEHTaM OTAANM U KOM-
NaHUV — NPOV3BOAMTENN OTAENIOYHBIX MaTe-
puanos 1 npeameToB Au3anHa. Komnanua
Arch-Skin 3a kopugop 13 pebpucTbix pam-
obonouek nonyuuna Aunnom 2-i cteneHu
B pa3gene «IKCTepbepHble Y MHTepbepHble
peLueHmns», a kKoMmnaHua Artishock coBmecTHo ¢
MHOroneTHUMn npusepamm «APX-MockBbI» —
Bnagumupom KysbmuHbIM 1 Brnagucnasom
CaBVMHKMHBIM 13 npoeKkTHom rpynnbl POLE-
DESIGN - nonyunnn Junnom 3-i cTeneHu B
pa3gene «Jlyywmnii au3anH-o6bEKT» 3a Mpo-
ekT «CanamaHgpa». Peann3oBaHHbI 6Glopo
Artishock pmsanH-o6beKkT — KpacHo-6enbii
CTON, BbINOSIHEHHbIV Mo npoekTy TOTEMENT/
PAPER n Tak»e nog arngomn komnaHmm «JtonoH
Hayka n TexHonoruw», nonyunn Ounnom 1-n
cTeneHn B cBoel Kateropun. Ho Ha 3Tom
poctmxkeHma JleBoHa AnpaneToBa ” ero
KOMaHAbl He 3aKOHYMnucb. B pamkax dectu-

BanA 310 6iopo nonyumno ewe 1 unnom 2-in
cTeneHu 3a pa3paboTKy KoHrpecc-LieHTpa Ans
lOxHo-CaxanuHcka B Kateropuu «Jlyywmnim
APXUTEKTYPHbIN MPOEKT».

Mpowenwmnin apxmTeKTypHbii Gopym B
NOJIHON Mepe onpaBAasn CBOW MeXAyHapoA-
HbIA CTaTyC, NPEANIOXKU UHTEPeCHbIE KOH-
LienTyasibHble peLleHnsa HabonesLwrx BONpo-
COB Kak B 0611acTu apxmTeKTypbl U An3aiiHa,
TakK U CBA3AHHbIX C 3TUM COLMAbHbIX U 3KO-
nornyeckux nepcnekTune. bonee wmpokui
dopmaT 6ueHHane No3BoNN pasHoobpPasnTb
CMeKTp NOKa3aHHOro matepuana u NPoAIUTbL
OEMOHCTpauurio OTAeNIbHbIX BbICTaBOK Ha
pasHbix nnowagkax. Kak nocneekycue, ot
«APX-MockBbI-2012» ocCTanocb olylieHne
YAOBO/IbCTBUA OT 3HAKOMCTBA M CONpMYacT-
HOCTW K ryOOKMM cepbe3HbiM MpoLieccam B
COBPEMEHHOW apxXMTeKType M1pa.
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COOPYXECTBA
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KoHuenuusa obLecTBeHHO-AeN0BOro LeHTpa Ha yn. OKTabpbckoii PeBontouyun B ctonuue balwkopToctaHa - Yoe
bbina paspaboTtaHa cneymnanmctamm «[MTAM BuccapmoHoBar B 2008 — 2009 rr. B COOTBETCTBUN C apXUTEKTYPHO-NNa-
HWPOBOYHbIM 3afjaHVeM roOpOLCKOro YnpasneHua apxutekTypbl. OCHOBHaA rpafocTpoOUTeNbHAA U apXUTEKTYPHO-
Xy[OXeCTBEHHaA 3aiaya NpoeKTa — CO3AaHune Bbipa3nTesibHOro BbICOTHOIO KoMnekca «baluHu cogpyxectsar —
CMMBONA APY»KObl 6ALLKMPCKOro 1 pyccKoro HapofoB. OYyHKLMOHANbHOE HaNOMHEHWE LIEHTPa — OQUCHDBIE, TOCTUHNY-
Hble 11 TOProBble yupexaeHusa, opmupyioLLme NapagHoe 1 NpuUTAratesbHoe 00OLEropoACKoe NPOCTPAHCTBO.
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O6uana cxema
dyHKLMOHaNbHOro
30HMpPOBaHNA

MnaH Y4acTKa, BUA CBEPXY

penbeda ropopa. [1Ba «cknoHa» cTunobata, U3 KOTOpbIX
BblpacTaloT 6allHK, Nofo6HO Hayany oBpara, CMbIKaloT-
CA B BEPXHEW YacTu KOMMJIeKca No HanpasNeHIo K LieH-
Tpy ropoga. MewexoaHas ynuua cryckaeTca oT Teppachl
K Teppace C KpbITbIM/ 3CKanaTtopamu 1 TpaBonaTopamu,
3aBeplUancb TOHHeNeM Mof TPaHCMOPTHON MarucTpa-
nbto yn. OpyHsze. COOTBETCTBEHHO, BXOAbI B KOMIMIEKC
pacnonaratloTca BAOSb BCErO NeLexXoAHOro npoMeHaaa,
npuBoAA MoceTUTeNen Ha Kamblii 13 ¢GyHKLMOHasb-
HbIX ypOBHeli. Kpome Toro, Bce 3Taxmu-Teppachl CBA3aHbl
Mexzy coboi BepTVKaNbHbIMU KOMMYHUKALMOHHBIMU
y311aMu, BKIOYAOLUMU NeCTHULBI Y TNGTbI.

TPAHCMOPTHASA CXEMA
MpoeKToM NpeAaycMOTPEHO OpraHW4yHOe BKIOYeHWe
TPaHCMOPTHOW CTPYKTYPbl KOMMJIEKCa B CyLeCTBYIO-
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Y0 YMYHO-AOPOXKHYIO CeTb Npuierarowen yactm
ropofa, B TOM UMcne — cocefjHell AOPOXHOWN pa3BA3-
KW. YAo6Hble nogbe3abl K PasfinyHbiM yupeKaeHu-
AM obbeKkTa obecneumBatoTca bnarogapa Kpyrosomy
o6be3ngy BOKpPYr 3TOro cBoeob6pa3HOro KaapTana-
OCTPOBa, B KOTOPOM pacrofiaraloTcs COOPYXKeHWA
KoMMneKca. Bbesabl B napKkoBKM NpeaycmMaTpuBaloTca
B YeTblpex paccpefoTOUeHHbIX MecTax. 30Hbl 3arpys-
KW B TOProBble Macca)u W MNpeanpuAaATAA NUTaHUA
pelweHbl 060CO06/1EHHO OT BXOAOB, U WX CTPOUTESb-
cTBO 6yAeT UATN B HECKOJIbKO 3Tarnos.

TpaH3WTHbIN NpoMeHag — Yepes HoBble CMBOJINYe-
CKUne ropofcKue BOpPOTa U MONYOTKPbITOE BHYTPEHHee
NPOCTPaHCTBO MHOTOQYHKLMOHaNbHOMO KOMMJieKca —
M3 NCTOPUYECKOrO LieHTpa B CTOPOHY HabepexHOoM
6yneT ABNATbCA WX OCHOBHOW NeELeXOfHOW CBA3-
KON. Mexpy Tem, OH LONONHAETCA TPaAMLUNOHHbBIM
MapLIpyTOoM BAOMb UcTopuuyeckoi yn. OKTAGpbCKO
PeBontouuu, c KOTOpOI NeLexoabl nonagaloT B OCHOB-
Hble 0OBEKTbI NEPBO OYepean CTPOWTENbCTBA — B
rOCTMHULLY, PeCTOpaH N KOHPepeHL-LEHTP, a TakXe B
buTHec-kny6, 6acceinH 1 anapTaMeHTbl.

OYHKUMNOHAJIbHAA CTPYKTYPA

3epKanbHO CMMMETPUYHbIE, Ha NepPBblN B3rNA[ OAM-
HakoBble, GallHN O6LECTBEHHOrO LieHTpa pasnunya-
I0TCA MO cofepxaHuio. B ceBepo-3anaiHON BbICOTKe
pa3meLlaloTca oduUCh, B 1Oro-BOCTOYHOM — FOCTUHMLA
1 anapT-otenb. OAHAKO 3TW pa3Hble CTPYKTYPbl UMEIOT
06N PYHKLMOHaNbHBIN CTUNO6AT.

B BepxHem (+1) ypoBHe cTunobaTta pacnonaratloTca
npeanpuATMA TOProBAxW C MOMELLEHUAMN ANAA pas-
rpy3Ku TOBaApOB, PecTopaH C HEeCKONbKMMK 3afnamu,
duTHEC-KNYO.

B cpegHem (-1) ypoBHe pa3meLLaloTcA TOpProsble nome-
LEeHVA, KUHOLIEHTP C Kade, pore KoHPepeHL-LeHTpPa,
nomelleHna GpuTHec-Kny6a, TpubyHbI GacceiHa. 3gech
Xe npoeKkTpyetcA 6Gonbluas NpPOrysnoyHas Teppaca,
BbIMOMHAIOLLAA POJib MMaBHOW O6LLECTBEHHON NJloLaau
KOMMieKca C COOTBETCTBYHIOLMM 611aroycTponcTBOM 1
o3erleHeHneM. 34ecb NPOXOANT BEPXHWI MOTOK peKpea-
LIOHHOTO MapLUpyTa U3 LleHTpa ropoaa K HabepexHo.

YupexpeHua HKHero (-2) ypoBHA — dya-KopT, aet-
CKUI LEHTP U CNOPTUBHO-0300POBUTENbHDBIN LIEHTP
¢ 6acceitHom. Mo 3Toi OTMeTKe MPOXOAWUT HUKHWIA
YPOBEHb PEKpPeaLnoHHOro FOPOACKOro MapLupyTa K
HabepeXXHOo.

B ypoBHAx -3, -4 n -5 npepycmatpuBaeTca nop-
3eMHan CTOfIHKA, Bbe3dbl B KOTOpyl obecneuu-
BalOTCA YeTblpbMA  pamMnamu, pPacnosioKeHHbI-
MM B pasHblX 4acTAX MnnaHa (y nepekpecTka ynuy
®OpyH3e n OKTAbpbCcKol PeBontouuy, y nepekpecTka
ynuy ®OpyHse n Boposckoro, y nepekpectka ynul
Boposckoro n OkTabpbckolt Peonouun). B Tex xe
YPOBHSAX pa3MeLlalnTca TexXHMYecKme rnomelleHuns
BCEro KoMMeKca.

NAMATHUKU APXUTEKTYPbI
MNpoeKkTomM npeanonaralTcs COXPaHeHWe, pecTas-
pauma n peHoBauMA CyLUeCTBYIOWEN MCTOPUYECKON
3acTpoiikm no ynuue OkTabpbckon Pesontounn. Mog
CEHbIO BbICOTOK apPXWUTEKTYPHble MaMATHUKM ropoga
OCTAlTCA BAKHENWMMW CPEAOBbIMU dSIeMEHTaMM
OKpy»aloLLe 3aCTPONKIM 1 MPOEKTUPYEMOro KOMIJIeK-
Ca, COXpaHsA peKkpeaLroHHbIN MaclwTab TeppUTopuN.
BmecTe C apXuUTEKTYpPHbIMU MaMATHMKaMU COXpa-
HAETCA U ropofACKOe O3efIeHeHe, CONPOBOXKaatoLee
nelwexoaHble MaplpyTbl U pacnpocTpaHsolweecs

rasoHamm n KyCTapHUKaMM Ha 3KcnayaTunpyembie
KpoBnn CTUNOGATHOM YacTy KoMMeKca.

BALLHU

Qopma GaweH 6nM3Ka K BbITAHYTBIM U U30OTHYTbIM
OBaJIbHbIM LMANHAPAM, NMOKPbITbIM KPYMHOW Aunaro-
HaNbHOW CETKOW HaPY>KHbIX KOHCTPYKUUIN OCTeKne-
HUA, CNOBHO Obl CruleTaloLlen Mexay coboi 3Taxu
30aHui. B cpefHIO YacTb 3TUX OMJIETEHHbIX 00b-
€MOB BJIOXKEHbI APYrre LUnuHApbl — 60nee KOMMNAKT-
Hble, oAHaKo AedopMUpPOBaHHbIe, BbiNMpaiowye U3
OCHOBHbIX B CpefHel MX YacT! U MMeKLWne NHYH,
6onee rmagKyl 1 Npo3pauyHyio TEKCTYpy. B HouHoe
BpeMms LIeHTPasibHbleé YacTU BbICOTOK BbIrNALAT 6onee
OCBeLLeHHbIMM MO CPABHEHMIO C OCTaSIbHbIMU NOBEPX-
HOCTsAIMM, coobLlasi 06pasy HOBbIX FOPOLACKMX BOPOT
HEKNI BHYTPEHHU YIOT MAsKOB.

WHTepbep Kade B nepsom
YPOBHe 3[jaHuA

MHoroypoBHeBbI nognym
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ABTOPCKMNI1 KOJJIEKTMB:
Pykosogutenb

P. M. Mackynos (r. Yda);
«MTAM BuccaproHoBa»
(r. MockBa): rnaBHbIi
apXMTEKTOP

10. I. BuccaproHos,
apxuTekTopb! K. M.
CaBkuH, 0. A. Ounatos,
B. B. bbiukos, A. .
MpuxoabKo; Npu yyactum
L. B. 3uboposa,

0. H. Abaumoson,

T. A. MockBuHOW,

C. A. NMpuxopapko

n 10. U1. Opanoga,

M. M. fikoBnesa

(MNB «Crapbinn Kpemnby,

r. Yba)

BepTnKanbHbI pa3pes
yuyacTka

leomeTpuueckne onMcaHUA 3TUX TPUyManbHbIX
6alieH MoryT 6biTb TONbKO MPUMEPHBIMY, YCNOBHbI-
MW, MOCKOJIbKY BHELLUHWE O4YePTaHNA BbICOTOK MMetoT
CKopee XuBYlo, npupogHyto ¢opmy. C Apyroi ctopo-
Hbl, CpaBHeHWe CO CKanuCTbIMU cTonbamm, obpaso-
BaHHbIMU BbIBETPVBAHMEM MOPOAbI, CIULIKOM XYAO-
KECTBEHHO MO OTHOLIEHMWIO K 3TUM KOHCTPYKTUBHO
NpoAyMaHHbIM 06beKTaM. VX BHYTPEHHIO OCHOBY
COCTaBNIAET MOHOMINTHBIN Kene306eTOH MNpPAMOY-
TFOfIbHbBIX JIECTHUYHO-NTMPTOBBIX U MHXKEHEPHbIX LLAXT,
AOMOJSHEHHbI KapKacoM KONOHH. Mexay Laxtamu n
Hapy>KHbIMW NOBEPXHOCTAMM (HE COBCEM MPaBUIbHO
Ha3blBaTb MX CTE€HaMMn) pacnonaraeTcA nepeTeKkalo-
Lllee NPOCTPAHCTBO, 3anoJIHAEMOe B OHOM Cilyvae —
FOCTUHUYHBIMYM HOMEpPaMu UM anapTameHTamu, B
Apyrom — oucHbIMU nomewieHuamun. Mepexoq ot
NPAMOYrofbHON CepALEBVHbI 34aHWUI K OKPYIbiM
Hapy>KHbIM IMHUAM — KOMMO3ULMOHHAA Urpa CTeH U
neperopofok, M3MeHSIOWNUX HanpaBsneHre, NOACTPa-
MBAIOLLMXCSA K NIaHNPOBOYHON CTPYKTYpe.

NEPBAA OYEPEADb CTPOUTEJIbCTBA

Mo 3apaHnio 3aKa3unka B MpoekTe 6bina BbiaeneHa
nepsas oyepedb MPOEKTMPOBAHUA N CTPOUTENbCTBA
obbekTa. B Hee BKJIOUEHbI: 10ro-BOCTOYHaA 6GallHA
(rocTwHMUa 1 anapTameHTbl) U BCe Or0-BOCTOYHOE
KPbINO KOMMMeKca, BKJalllee KOHpepeHL-3an,

MosTaXkHbIN NnaH
FrOCTUHWNYHOW 30HbI
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ToproBsble ranepeu, OGUTHeEC-LEHTP, CMOPTUBHbIN
50-meTpoBbIi 6acceH M Mof3emMHble MAapPKOBKMU
(3 ypoBHs). HaBepHoe, BpeMeHHO BOpOTa MOryT ObITb
npeacTassieHbl U ogHol GawHei... Bce yupexpge-
HUA 3TOW MOJIOBUHbI KOMMAEeKca MMelT yaoOHble
BHYTPEHHMEe B3aVIMOCBA3W, YTO MO3BONAET B 3UMHee
Bpems rnonaaatb 13 oAHON GYHKLMOHANbHOWN 30HbI B
ApYyryto, He BbIxoAA Ha ynuuy. Kpome Toro, B Kauectse
camoro nepBoro o6bekTa npefycmaTprBaeTcs CTpo-
NTENbCTBO aBTOHOMHOIO aiMUHNCTPATUBHO-OPUCHO-
ro 610ka c NoA3eMHbIMN NapKOBKaMMU.

BalHA rocTUHMLbI 1 anapTamMeHTOB CHabXeHa rnas-
HbIM BXOZOM B YPOBHe 1-ro 3Taxa CO CTOPOHbI ynuLbl
OkTs6pbckoit Peontoumun. C TOM ke CTOPOHbI OpraHu-
30BaH NapagHbli NOgbE3A K 3[aHMI0, C BO3MOXHOCTbIO
nocnepyioLlei NapkoBKU aBTomobunein B Nog3emMHom
cTosHKe. Bxog B nudtoBoi 610K GallHN BO3MOXEH,
KpOMe TOro, HenocpeACTBEHHO C MOA3EMHON CTOAHKM
(3Taxm -3, -4, -5), a TaKKe U3 NpesnPUATUIA TOProBIN
(aTaxu -1, -2). Yepes 3T1 ypoBHM roCcTMHULA CBA3aHa
c BecTnblonemM KoHpepeHL-3ana, pacrnonaraloLyeroca
B obbeme, NPUNOJHATOM Haf CTUNOBGATHOM 4YacTbio
KOMMMeKca, a TakXe CO CMOPTMBHO-O3A40POBUTESb-
HbIM LIEHTPOM, 3aMpPOEKTMPOBAHHbIM B 0XHOW Mono-
BMHe cTunobara.

Ha nepBom 3Taxke 6aluHW (BepXHWMIA 3Tax cTunobaTa)
pacnonaraeTca pectopaH. 3arpyska NpofyKkToB OCy-
LeCcTBNAETCA B CEBEPHOI YacTN KOMMeKca CO CTOPO-
Hbl yn. OKTAGpPbCKO PeBonioummn, pAAoOM C Bbe3foM
B MOA3EMHYIO NMapKOBKY. B HMXHe NonoBuHe 6allHN
(c 1T no 15 ataxu) — roctmHuya Ha 200 Homepos. B
BepxHMX 3Taxax (c 17 no 36) pa3meLleHbl anapTa-
MeHTbl nnowapbto ot 60 go 150 kB. M. /13 Bcex anap-
TaMEHTOB U TOCTUHUYHBIX HOMEPOB OTKpPbIBAKOTCA
KpacuBble BUAbl FOPOACKUX 1 3aropofHbIX MaHOpaMm.
B yacTu 6alHmM, OPNEHTUPOBAHHON Ha tor, B CTOPOHY
peku, nnaHupyeTca pa3mecTutb Hanbonee komdpopTa-
6esbHble HoMepa roCTUHULbI M anapTaMeHTbl. 3gaHune
BbITAHYTO C lOra Ha ceBep, UTO No3BoNAeT obecneunTb
He TONbKO 3¢PeKTHbIM 0630pPOM, HO U COJTHEUYHBIM
OoCBelleHMeM pa3Mellaemble BOKPYT NeCTHUYHO-NNG-
TOBOrO y3/1a FOCTUHWNYHbIE HOMEpPA U anapTaMeHTbl.

ToproBbil nacca)k pacnonaraetca B —-1-m n -2-m
3Taxax cTunobarta. [MaBHble BXoAbl B ranepeto npea-
YCMOTpPEHbl C 3anafHOW CTOPOHbI 3TOro MOAMYMa,
roe K Hemy npuMblKaeT 2-ypoBHeBas MpOrynoyHas
Teppaca. Toprosble OYyTVKMW, KMOCKM U Hebonblime
Kade opraHM3oBaHbl Mo 06e CTOPOHbI MHOTOCBETHOTO
NPOCTPaHCTBa, B KOTOPOM Ans obecrneyeHuss BepTu-
KanbHbIX B3aVIMOCBA3eN 3anpoeKTUPOBaHbl dCKana-

TOpbl 1 0630pHbIe NMGTbI. 3arpy3Ka TOBaPOB ANA HUX
NPon3BOANTCA PAAOM C FPy30BbIMU MOMELLEHUAMMN
pecTopaHa.

KoHdepeHU-LeHTp Ha 600 MeCT NPUNOAHAT HaZ CTU-
nobaTHoOI YacTbio KOMMJIeKca, YTo obecneumBaeTt emy
poSib KOMMO3ULMOHHOIO aKLEeHTa HVKHEro YpPOBHS.
Qore 3ana pacrnonaraetca BHU3Y, Ha -1 3Taxe CTu-
nobata, Kyaa MOXHO NOMacTb C OTKPbITON Teppachl.
MNMogbem B KoHdepeHu-3an npomsBoanTcA NGO Ha
naHopamHbix nudTax, nMbo nNo sckanaTopam, pac-
NONOMXeHHbIM B OMOPHOWN 4acTu 3ana. Bo BHyTpeH-
HeM MpPOCTPaHCTBE OBasIbHOWM B MnaHe, OCTeKJeH-
HOW OMOPHOW YacTh KoHdepeHL-3ana ¢ ABYX CTOPOH
pacnonaratoTcs cBoeobpa3sHble 0630pHble MOLWAAKN,
CBA3aHHble HaKNOHHbIMU NIeCTHULLAMW 3CKaNlaTOPOB.

3an npepctaBnAeT coboN PacnonoXeHHY B LieH-
Tpe CLeHy, OT KOTOPOI B [IBe CTOPOHbI NOJHUMalOTCA
amouTeaTpbl 3pUTENbCKUX MeCT. MpoCcTpaHCTBO 3ana
MOXeT OblTb pa3feNneHo Ha [Be YacTu C NOMOLLbO
NoAbEMHOrO 3aHaBeca-NeperopoaKm.

OutHec-kNy6 U CNOPTVBHO-03J0POBUTENbHbIN
LieHTP 3aHMMAIOT TPY 3Taka B I0>)KHOM YacTu cTunoba-
Ta. B nomelyeHmna ¢putHeca noceTnTeN MOryT NonacTb
nmbo co CTopoHbl ynuubl OKTAGpbCcKo PeBontouun
(Ha BepxHWI 1 3Tax), NMM6GO C MPOTUBOMONIOKHOW CTO-
POHBbI, C NPOrYyNOYHON Teppachl (Ha aTaxn -1 1 -2). B
coctaBe ¢UTHec-Knyba NpeaycMOTPeHbl TPeHaxep-
Hble 3abl, CayHbl, Macca)kHble, cna. 3oHa ¢uUTHeca
COCeACTBYeT HeMoCpeAcTBEHHO C 6acCceNHOM, B OMe-
LieHVe KOTOPOro MoceTuTeny NpoxoaaT nubo yepes
pasgeBanku Ha -2 3Taxke, NGO U3 BecTMbGIONen ans
3puTenei n KnneHToB GuTHec-knyba (3Taxn 1 1 -1).

Yawa 6acceitHa umeeT AnuHy 50 M, YTO NMO3BONUT
NPoBOANTb B CMOPTUBHO-03J0POBUTENBHOM LIEHTpe
NOJMHOLIEHHbIe CMOPTUBHbIE COCTA3aHUA MO MnaBa-
HUIO 1 NpbIXKKam B Bofy. 3an 6acceiHa obopyayeTcs
COBPEMEHHbIMN TPUOYHaMW.

AQMUHNCTPATMBHOE 3JaHWe npoeKkTupyeTca B
I0XHOW YacTu MepBON ouyepean 3acTponku. OavH
13 ero $acafios, BbIXOAALMX Ha ynuLy OKTAGPbCKON
PeBontounn, npoponxaet QGPOHT CyLecTBYOWUX
ncTopmnyecknx 3paHui. CoxpaHsaa maclwTab cyue-
CTBylOWel 3aCTPOViKU, HOBOoe oduCHOe 3JaHue
TEMATUYECKU MPUHALNEXNUT NPOEKTUPYEMOMY KOM-
nnekcy, ABNAsACb ero 3¢¢$eKTHbIM NepBooYepeHbIM
3NEMEHTOM.

B uenom, npoeKkT o6LWeCcTBEHHOrO LeHTpa B Yde
NpoAoXXaeT pPa3BMTME U MepeoCMbIC/ieHne TeMmbl
ropofAckmx HalleH, KOTopble K HAacTOsLLEeMY BPEMEHM
yTpaTunM nepBoHavanbHylo OGYHKLMIO, HO 3aKpe-

OCHOBHbIE TEXHUKO-2KOHOMWUYECKUE NOKA3ATEN

KomMmnnekca

Mnowapab yyacTka O6uiee kon-Bo,| B T.u.nepBas
PacnonoxeHue
NpoeKTUpoBaHNA KB. M oyepepb, KB. M
MepeveHb
P 50800 28500
06beKToB
1 [OCTUHWYHDBIN YpoBHu 1-15 15 000 15000
KoMMeKc
Ha 200 HomepoB
2 [Mwunble anapTameHTbl| YpoBHU 17-37 20 000 20 000
3 Kommepueckue n YpoBHU 1-37 35000 -
apeHfHble oducsl
4 | KoHdpepeHL-LeHTp YposH® -1, 2480 2480
-2,1,2
5 | Toprosbie nnowaan YpoBHu -1, 16 470 5600
-2,-3
6 Oyp-KopT 1 Kade YpoBH® -2, -3 3930 2250
7 | PasBnekaTenbHbll | YpoBHW -2,-3 2200 -
KoMneKc
8 CrnopTuBHO- YpoBHM -2,-3 8120 8120
03[0POBUTENbHbIN
LeHTp
c bacceliHoM 1
buTHeC-Knybom
(800 KB. M)
9 AAMUHNCTPa- YpoBHu 1-3 4500 4500
TUBHO-0pUCHOE
3faHne
B .
cero I:|a}:l,3eMHOVI 107 700 57950
o6uen nnowaan
10
ABTOCTOAHKM 47 600 25 600
nofA3emHble YpoBHu -3,
11 TexHnueckune -4,-5 20 000 9900
nomeLleHus
B »
cero I:IO}:I,36MHOI/I 67 600 35500
obuen nnowaan
06
tWaA nnowans 175 300 93 50

NUANCb B KYNbTYPHOM, O6LLECTBEHHOM CO3HAHMU B
KauecTBe rpafoCcTpoUTENIbHbIX CMMBOJIOB. JTO He
TONbKO OGOPOHMUTENbHbIE BEPTUKANN TOPOACKUX
BOPOT, HO TaKXe KONOKOJIbHY, [,O30PHblE N BOJOHA-
nopHble GalHK, NOXapHble KanaHuu, Masky 1 apy-
rve BbICOTHbIE UCTOPUYECKKEe COOpyXKeHus. CeroaHs
POnb TaKUX CUMBOSIMYECKUX aKLLEHTOB MY OPUEHTU-
poB ycnewHo 6epyT Ha cebsa BbICOTHbIE FOCTUHULbI 1
LenoBble LEHTPbI.

MIOHb/NIONb Bl)“:ﬂ“!kl;
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«HEBECHOE

REPEBO»

B mae cocTosnach TopxKeCcTBEHHaA LIePEMOHUA OTKPbITUA CaMoii BbICOKOI B Mupe TenebalwHm <HebecHoe fepeBo»
Tokmo (Tokyo Skytree). CoopyxeHue BbICOTON 634 MeTpa Obl10 NOCTPOEHO ANA 3aMeHbl CTapoi TOKMACKON GalHW
(Tokyo Tower), Tak KaK Ta y»e He CnpaBnsanach Co CBOUMM GYHKLMAMM NOCNe BO3BEEHNA BOKPYT Hee 60MbLIoro

KONMYeCTBa BbICOTHbIX 3aaHui. Tokyo Skytree ctana He Tonbko 06pa3LiOM NOCTPOWKM AN OCYLLECTBNEHNA CAMOTO

COBPEMEHHOIO Ha3eMHOro U,I/ICI)pOBOFO BeLLaHNA, HO U OLHOW 13 FMaBHbIX ,U,OCTOI'IpI/IMeLIaTeJ'IbHOCTEVI Nncropuyeckoro

panoHa Acakyca (Asakusa).

Martepuanbl npegoctaBneHbl komnaHuei Nikken Sekkei

50

poeKTHble paboTbl Hayanucb B ¢GeB-
pane 2005 roga, Korga Kopnopauus
Tobu Railway Bblpa3una xenaHue
NoCTPOUTDb HaLLHIO, B KOTOPO MOXHO
6b1510 6bl cOBMECTUTb GYHKUMM Tene-
W pajnoBellaHna, a TakXe pa3mecTuTb oduUCHble
nomMeLieHNa afMUHUCTPATVBHbBIX OPraHoB pano-
Ha Cymmpa-Ky. 3aKka3uvKk noctaBun nepep pabouei
KOMaHOoW 13 n3BecTHon anoHckon komnaHum Nikken

BbICOTHBIE . ovo/vione

Sekkei 3apauy co3paTb B 3TOM palloHe «COBEPLUEHHO
HOBBbI NaHAWadT BHE BpEMEHM 1 MPOCTPAHCTBAY.

balHs HaxoanTca No6nmM3ocTy oT MocTa Hapuxupa
n kBapTtana Ocmars, pacnonoXeHHOro B BOCTOYHON
yactn Tokmo, Bgonb pekn Cymmparasa, Hekorga
urpasLUel LLeHTPasbHYI0 POsib B 3Moxe 3A0.

Mpn NpoeKTNPOBaHUK KOHCTPYKLUMM 0coboe BHMMa-
Hre 6bINO yAeneHo XXMBOMUCHOMY BUAY W BU3YasibHOW
NerkocTn obbema. BHewHMIn Kapkac GawHu cpenad

MIOHb/NIONb Bl)“:ﬂ“!kl;
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CMoTpoBas niolwaaxa

LleHTpanbHasA KONoHHA
(cumbacupa)

M3 CTajy; Yyepe3 ero LEeHTP MPOXOAWT LeHTpanbHas
KONIOHHa (cumbadcupa), obpa3oBaHHas 13 8-MeTPOBbIX
Xene3obeToHHbIX LUMANHAPOB M MMEeoLasa BHYTPEH-
HIOIO NTECTHULY ANA SKCTPEHHOW 3BaKyaumun. BHewHmi
KapKac 1 LeHTpasibHasA KOMIOHHAa CTPYKTYPHO pasfene-
Hbl M MOTYT iBUraTbCA CBOBOAHO 1 HE3AaBMUCUMO APYT OT
apyra. Npu 3emneTpsAaceHnn cuna Bo3aenCcTBNA OLHOro
13 371eMEHTOB KOHCTPYKLIMU Ha APYro racuTca 3a cueT
Mac/fiHbIX aMOPTM3aTOPOB, YMEHbLUIAA Pa3pyLUUTeNb-
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HOoe BNVSIHWE MOA3EeMHbIX TonuykoB A0 50%. HoBas
6allHA CTafla CMMBOJIOM afanTauun K COBPEMEHHbIM
TEXHOSIOMMAM TPAANLMOHHBIX AMOHCKUX KOHCTPYKTUB-
HbIX CMUCTEM, Ha MPOTAXEHNM BEKOB MCMOMb3yeMbIX
npw BoO3BeAEHMN Narof, YTo Co3faeT elle ofHY He3pu-
MY10 CBA3b 34aHNA C €0 UCTOPUYECKMM OKPYKEHNEM.
[nAa pelueHna noctaBneHHbIx 3agad komnaHuaA Nikken
Sekkei 3ageiicTBOBana CBOMX CNeuManncToB B CaMblX
Pa3NMyHbIX 06MACTAX, HAUMHAA C TEXHUMKO-3KOHOMU-
yeckoro 060CHOBaHWA MPOEKTa, 3aTeM Mepexofa K
NNaHNPOBaHUIO MPOEKTHO-KOHCTPYKTOPCKUX paboT,
SKOJIOrMYeCKOM dKCNepTn3e, NPOEKTUPOBAHMIO CUCTEM
OXNaXAEHMWA 1N HarpeBa, pacyeTy NMPOEKTHbIX peLleHnin
B3aMMOCBA3N 3[aHNA C OKPYXKatoLLMM FOPOACKUM Nen-
3aXKeM 1 NoAroToBKe KOMMbIOTEPHOM Mogenu 3gaHmns. B
utore, B pa3paboTke NpoeKTa NpUHANK yyactne 6onee
100 apX1TEKTOPOB, UHKEHEPOB 1 MPOEKTUPOBLLMKOB.

KOHUENUMA NPOEKTHOIO PELLEHUA

Tokyo Skytree naput Hag mocTom Hapuxupa v KBapTa-
nom Ocuars (Oshiage) B parioHe Cymmnga-ky. OHa Haxo-
OUTCA B OKPY>KEHUW CTapblX PaliloHOB rOpoAa, Takmx
Kak Acakyca n Mykof3vMa, 1 KJIIOYEBOIO TPaHCMOPT-
Horo y3na enesHon goporn Tobu Railway, a Takxe
OXMBNEHHDBIX CTOMMYHBIX CTaHUMA METPO U BOLHO-
ro ropofckoro TpaHcrnopta. OCHOBHOE Ha3HaueHwue
6alHN — obecrneyeHre coBpeMeHHbIX GopMm BellaHuA
B undpposom dopmate. OHa TakKe CTaHET CYIMBOJIOM
PEKOHCTPYKLMN LEHTpa ropofa 1 TPeneTHOro OTHO-
LIEHUA K COXPAHEHWIO KYNbTYPHbIX TPaauLuiA 13BecT-
HOTo 3KCKYPCMOHHOTO paiioHa AcaKyca, nocelas KoTo-

pbI TYPUCTbI 3HAKOMATCA € 60raTbiMu KynbTypPHbIMUK
Tpaguumamn anoxm 3po. Mpexae yem NPUCTYNUTL K
Bo3BefieHuto 6awwHu, komnaHuaA Nikken Sekkei nsyuuna
reorpaduio 3Tol YacTn ropoga.

OTBeAeHHbIN NoA CTPOUTENBCTBO YYACTOK 3aCTPOW-
KN ABNAETCA LEHTPOM TPEeYrofbHONM NaockocTu, obpa-
30BaHHOM cnuaHem pek CymmparaBa u ApakaBa, a €
I0KHOI CTOPOHbI — CBA3bIBAKOWMUMN BOCTOK W 3anaj
KEene3HOAO0POXKHbIMU MYTAMU 11 aBTOMOOWIIbHON Maru-
CTpanbto. HeckonbKo ynuu, MayLWmnx nepneHanKynapHo
KaX[oW OCK, CXOQATCA K eAUHOMY LIEHTPY, Ha KOTOPOM
cTouT GawHA. Micxoga M3 3TOro, oHa Obina Cnpoek-
TMPOBaHa C TPemA BbiXoJamu, U3 KOTOPbIX MOXHO
nonacTtb Ha 3Tu ynuubl. TpeyronbHaa popma Kapkaca
3aHusA OblNla OTYACTY BblbpaHa UcxofA 13 KoHoUrypa-
LUK yyacTKa, Co34aBaeMON STUMUN TPEMA rOPOACKUMMU
HanpaBfeHNAMHU, a TaKkKe NoToMy, YTo popma TpeHo-
M MMeeT MHOXEeCTBO NpPenMyLLecTB Npu Co3aaHun
HafEeXHOWN YCTONYMBOW KOHCTPYKLMU N OTAINYHO BNU-
CbIBaeTCA B Cy»KatoLyoca GopmMy NnoLwaaKku.

C ppyroi CTOPOHBI, AnA co3aaHnA CMOTPOBOM Mo-
WaAKy, KoTopas cmorna 6bl obecneunTtb KpyroBom
0630p Bcero paiioHa KaHTo, BrnonHe 060CHOBaHHO
Haubornee nopxofsulei cyutanacb Kpyrnas ¢opma.
MosTomy, MO Mepe nogbema, CTanbHasA KOHCTPYKUMA
TpaHchopMmMpyeTCa 13 TPEYroNbHOW B KPYrnyto, co3aa-
Bas HEOObIYHYI0 KOHGUIYpaLIo, aHaNIOroB KOTOPOiA He
MMeeT HU ofHa ballHA B MUpe. ITa YHUKanbHas MeTa-
Mopdo3a nopokaaeT pasHoobpasve BUAOB OallHy,
M3MEHSIIOLLMXCA B 3aBMCMMOCTU OT yrna ob3opa: Tak, ¢
OQHOro paKypca KOHCTPYKLMA BbIMMAAUT C/Ierka Bbiny-
Knoi (mukuri), a ¢ Apyroro ee NMMHUN CMOTPATCA Cner-
Ka BOTHYTbIMM (SOri), HAMOMVHasi JpPEBHUE AMOHCKME
MOTUBbI ieKopa.

Mnowapb ocHoBaHuA Tokyo Skytree npepctaBns-
eT coboil PaBHOCTOPOHHWI TPEYrofbHUK, Ka)<aas
CTOPOHa KOTOpPOro paBHa 68 meTpam. JIuHun, ncxo-
AAwre 13 BeplVH TPEYrosbHOro OCHOBAHWUA KOH-
CTPYKUWK, YCTPEMAAIOTCA BBEPX, UTOObI BCTPETUTHLCA
Ha BbicoTe 50 MeTpOB, a 3aTeM NPOAOIKNTb CBOE BOC-
XOXKAEeHUEe [0 OTMETKM, npeBbiwatowen 600 meTpos.
MponopunoHanbHOe COOTHOLIEHWUE ASIVHbI U LUAPVHDI
COOpPYXeHuA cocTaBnaeT npumepHo 9:1, yto genaet
BEePTUKANbHbIN CUYST CTPOMHBIM.

Tpu onopbl B HUXHEN YacTy GallHW HaMoMUHaloT
TpUnoa TPaAWUMOHHOIO YamHWKa (TpU ero onopbl,
B CBOI0 oyepefb, MOXOXM Ha LWTaTMB doToanmnapara,
KOTOPbIN TaK»Ke OYeHb YCTOMUMBY), NCNONb30BaBLLEroca
B ApeBHeM KuTae gns YalHbIX LepeMOHUI, YTO Moa-
CO3HaTeNIbHO BHYLIAET CMOTPALMM Ha 3JaHue noaam
4yBCTBO He30MacHOCTN.

Kpome Toro, mcnonb3oBaHue B apXUTEKTYpHOM
peleHnn TpeyronbHoW GopMbl co3daeT Takow Bup,
KOHCTPYKLMM, KOTOpasA He TONbKO HafdeXHa, HO 1
MMeeT MUHUMANIbHOE YNCIO KOHCTPYKTUBHbIX 3re-
MEHTOB. DTO He TOMNbKO CrNaxvBaeT oLLyLleHne faBne-
HUA GalHW Ha cocefjHUe 3JaHusA, HO 1 CnocobCTByeT
YMEeHbLLIEHVIO KONTIMYeCTBa 1UCNOoSb3yeMoii CTpouTenb-
HOW CcTanu, a BMecTe ob6a 371 ¢pakTopa 61aroTBOpPHO
BAUAIOT Ha OKPYKatloLLylo cpesy.

Buva ¢ peku Ha baluHIo

LleHTpanbHas KoNoHHa (cumbacupa)
Kene3o6eToHHOro UMnnHApa

30Hbl aMopTM3aLun
BOKPYT LIeHTPanbHOM
KONMOHHbI

LleHTpanbHasA KoMoHHA
(cumbacupa)

AMOpPTM3aLIMOHHbIE 30HbI:
LieHTpasibHaA KOJIOHHa He
dUKCpyeTCA K ONMOPHbIM
CTeHaM KOHCTPYKLMK Yepes
femndepbl

OrKCUMPOBaHHbIe 30HbI:
LieHTpasibHasA KOTIOHHa
dUKCpyeTCa CTanbHbIMU
6anKamu oKpyatoLmx
CTanbHbIX KOHCTPYKLNIA

MIOHb/NIONb Bl)“:ﬂ“!kl;

HasBaHume: Tokyo Skytree
Bnagenbupbi: Tobu Railway
Co., Ltd. and Tobu Tower
Skytree Co., Ltd.
3acrporiwumk: Obayashi
Corporation

Yyactok: Ocunars,
Cymuga-ky, Tokmo
MNpoekTupoBaHne

1 agMUHUCTPATUBHbIN
HaAasop

3a CTPOUTENIbCTBOM:
Nikken Sekkei Ltd.
Mnowapb yyacTka:

36 900 KB. M (B TOM uncne —
nnowaab npuerawLwmx

K 6allHe C BOCTOKa 1 3anagja
TOProOBbIX LIEHTPOB)
BbicoTa: 634 m
KoHcTpyKTUBHasn
cucTema: ene3obeToH,
Kene3o6eToHHbIE U1
cTanexene3obeToHHble
KOHCTPYKLMN
DyHAAMEHT: NNTHO-
CBalHbIN

Hauano cTtpoutennbcrBa:
nonb 2008

CpaaHo B dKcnnyaTauuio:
main 2012
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Co cMOoTpoBOW NNoWaaKu
OTKpbIBalOTCA BUAbI
Ha ropop

PricyHok mopenu 6aiHm

YHuKanbHas, yctpemneHHas BBepx ¢dopma Tene-
BbIWKKW, M3MeHeHMe ee KoHbuUrypauum, Bkyne c
BOFHYTbIMU 1 BbINYKAbIMU 3nemMeHTamu, 6yayT Boc-
NPVHMMAaTbCA KaK KpacuBbI FOPOACKOW BUA C ynuu,
6erywmx ot 6alHN B CaMblX pa3HblX HanpaBfieHU-
AX, U KaK OAVXKHWIA BUA — OT TPex BOPOT OaliHuw.
YHuKanbHble U MeHsowuecs Buabl «HebecHoro
fepeBa» NoAYepKUBalOT CBA3b HOBOW MOCTPOWMKN C
UKU — U3AWHBIM CTUJIEM HaLUWOHANIbHOW 3CTETUKMU,
XKUBYLLMM B Y3KMX YNOUYKax CTaporo LeHTpa ropoaa,
XpaHAwWmMx atmocdepy snoxu [0, CTONb OTAMYa-
lowytloca oT cBo6OAHOro M cBOeobpasHOro CTunA
COBPEMEHHbIX FOPOXaH.

TEXHOJIOTUA CTPOUTEJNIbHbIX KOHCTPYKLUUI

MNpy NPoeKTUPOBaHUN N pacyeTe CTPOUTENIbHbIX
KOHCTpYKUUn Skytree Tower yumTbiBanacb MNOTeH-
LUManbHasA MOLHOCTb 3eMNeTPACEHUA B pervoHax
IOxHbI KaHTo 1 ToKaw, a Tak»Ke MOLHOCTb KaTacTpo-
¢durueckoro wTopma co ckopocTbio BeTpa 70 — 80 m/c n
cpefHen NPOACIKNTENBHOCTBIO AECATb MUHYT, BEPO-
ATHOCTb BO3HUKHOBEHUA KOoToporo — pa3 B 500 ner.

DyHOaMeHT Takol BbICOKOW 6alHu ¢ Hebonblmm
nonepeyHbiM ceyeHnem, Kak Skytree Tower, noasep-
raeTcA MOBbIWEHHOW Harpys3ke u CApoOeKTUPOBaH
Taknm 06pa3om, UTo6bl X BblAepKMBaTb. MKenaemblin
3ddeKT AoCTMraeTca Npu NOMOLN POCTBEPKa, 06B-
eVHAIOLWEro cean C MAMTOW, YTO MOBbIWAEeT GPUK-
LMOHHYIO CTOMKOCTb. JNeMeHTbl CBail Mo GyHKUUK
CXOXM C wunamm Ha 6yTtcax. Kpome Toro, 6yayum
HenpepbiBHO CBA3aHHbIMU B paguanbHOM Hanpasne-
HWUW, CBan 3TOrO pocTBepKa OyayT WCMOMHATL Ponb
KOPHel TMraHTCKoro AepeBa, MOHOAUTHO BpacTalo-
LWMX B 3€MJIIO.

Bonee ToOro, cranbHble KOHCTPYKLMKW, KOTOpble
BbICTYMAOT Haj 3eMJIell, XKeCTKO CBA3aHbl C ¢yH-
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[AMEHTOM, UYTOOblI NMPUHATL Ha Ce6s BCIO BHELLHIOW
Harpysky Ha nogsemHble cBau. MHaue Bblpa)anachb,
BCA KOHCTPYKTUBHAA CMCTEMA ABAAGTCA «TUFaHTCKUM
fepeBoMm, pacTyLmm 13 3emnun». B KauecTBe OCHOBHbIX
3/1eMeHTOB KOHCTPYKUmMK Skytree Tower ncrnonb3osa-
nncb TPY6bl N3 KOHCTPYKUMOHHON CTanu C NOBbILLEH-
HbIMW KOPPO3MOHHON CTOMKOCTbIO M MPOYHOCTHIO,
KOTOpble B ABa pa3a Bbllle, YeM Y CTaHJAPTHON CTanwn.
Mcnonb3yemble B OCHOBAaHUW KOHCTPYKUWW CTanb-
Hble TPyObl UMEIOT OrpOMHbIe pasmepbl: UX AnameTp
cocTaBnsaeT 2,3 M, a TONLWKWHA cTeHOK — 10 cm.
KoHcTpyKuma 6aLiHn cocTomT 13 dpepmeHHbIX aeTa-
nen, Kaxpaas 13 KOTOpbIX NpeAcTaBaseT cobon MHoro-
KpaTHO MOBTOPAILLYIOCA KOMOMHaLUMIO TpeyrosbHU-
KOB, BK/IOYAIOLWMX OCHOBHOW, NMOMepeyHbI 1 Anaro-
HaNbHbIV 3nemeHTbl. OHY coeamnHeHbI Apyr C APYrom C
nomotubto MydTbl (TO €CTb, COEANHUTENBHBIN NaTPyOOK
npriBapeH HenocpefCTBEHHO K OCHOBHOW Tpybe 6e3
MNCMOb30BaHWA HaKNagHOW NAACTUHBI AW APYTUX Sne-
MEHTOB). [laHHbIN cnocob coeiHeHNA BHeLIHe OYeHb
npocT 1 3¢pdpeKTNBEH ANA NpefoTBpaLleHNa nosABe-
HUA pPXaBUUHbI. [ofo6HbIN BUL coefMHEHUA pefKko
NCMONb3yeTCA B CTPOUTENbCTBE Ha3eMHbIX KOHCTPYK-

LMiA, OfHaKO YacTo NPUMEHAETCA 1 MOPCKMX COOpY-
XKEHUIN, Hanpumep, Ha HedTAHbIX nnatdopmax. Ero
pa3paboTanu cornacHo HopMam, NPUHATLIM AN1A MOp-
CKOro CTpOUTENbCTBA.

CTEPXXKHEBAA KOHCTPYKLUUA B BUAE TPEHOI'N
CKBO3HaA KOMOHHa COCTOWT U3 YeTbipex Tpyo, a
TakXXe MOMEepPeyYHbIX W [MaroHaNibHbIX 3NEMEHTOB
(coeanHUTENbHDBIX CBA3EWA). T TPYObI PAaCcNONOXKEHbI
B yrnax 6alHn 1 ABAAITCA OLHWMU U3 OCHOBHBbIX
KapKacHbIX KOHCTPYKLMIA, BOCMIPUHAMAIOLLNX BHELU-
HVe Harpysku.

NPOAOJIbHAA COEAUHUTENIbHAA OEPMA
LleHTpanbHylo ¢epMeHHYI0 KOHCTpyKLMIo 6alHun
COeAIMHAIOT C KOMbLEBbIMA pepmamMu MNPofOoSibHble
depmbl Ha KakloM BTOpOM fApyce (BbiICOTOW B 25 Mm).
OHu paboTaloT Kak Hecylwue 3femMeHTbl AnA norne-
peYHOol Harpy3ku (B rOpM30OHTaNbHOWM MIOCKOCTY), a
TaKXXe KaK 3JIeMeHTbl KeCTKOCTY, NpeAoTBpallaoLme
noTepto yCTOMYNBOCTU NpY NPoaobHOM n3rnbe dep-
MEHHOW TPEHOT Y 1 NePUMETPANbHbBIX KOMTOHH.

KOJIbLIEBbIE ®EPMbI

BokoBble coeiHMTeNbHbIE 3N1E€MEHTbl PACcMONOMXKeHbI
Ha Kakgom sapyce (12,5 m). laHHble dpepmbl paboTatoT
KaK 3N1leMeHTbI XeCTKOCTH, NpeAoTBpaLlaoLme note-
pto YCTOMUMBOCTU 1 AepopmMaLnio NeprumMeTpanbHbiX
KOJIOHH. ABTOpPbI MpoOeKTa MPUNOXWAN BCe YyCUNUA
ana obecneyeHna 6e30MacHOCTM U NpefoTBpaLle-
HUA pacKauyvBaHWA MNOCTPOWMKU NPU 3eMNeTPACEHNN
UM cuibHOM BeTpe. B KOHeyHOM cueTe, KOMaHAa
cospaTtenein nNpoekTa Mpuiia K BbiIBOAY, YTO HOBaA
cucTemMa KOHTpons BMbpauuii AomkHa 6biTb YCTPO-
€Ha B KOHCTPYKUWW LMIMHAPUYECKOTO Xenesobe-
TOHHOro AfApa B LeHTpe (UeHTpasbHaA KOJIOHHA),
CTPYKTYPHO M30MMPOBAHHOIO OT neprdepuinHo-
ro CTafbHOro KapkKaca, rAe BEepXHAA 4acTb rfaBs-
HOW Hecylel KONOHHbI paboTaeT Kak NpoTMBOBEC.
MpuvHUUNManbHO HOBOE NPUMEHeHNe COBPEMEHHO
CUCTEMbl KOHTPOMA MexaHuW3ma ynpaBfieHWA Mac-
camMy BO BpeMmA 3eMNeTPACEHNA MOXET YMeHbLNTb
cuny Bnbpaunu Ha 40%.

MEXAHU3M NMPOCTPAHCTBEHHOIO
PETYIMPOBAHMA MACC
OTOT MexaHU3M, KOHTPONMPYIOLWNA packaynBaHue
KOHCTPYKLUN BO BpeMms 3eMieTpsceHuns, obecrneuu-
BaeT JOMOSHUTESIbHYIO0 MaccCy 3aaHuto (6anaHCMpPoBKY
Beca), YTo No3BoJAeT eMy ABUratbcA C HebosnbLiomn
3alep>KKO BO BpPEeMeH, CTaHOBACb MPOTNBOBECOM
KonebaTeNbHOMY [ABVXEHUIO U CTabUNM3Npya KOH-
CTpyKUumK. Kak npaBmo, B KauecTBe AOMONTHUTENbHOW
Maccbl UCMONb3YIOTCA CTasibHble CAUTKU UM GETOH,
a YHorga Ana Tex e Lefei B onpeaenieHHbIX YacTax
3[aHVA YCTaHaBMBAOT UHXeHepHoe 06opyaoBaHue,
cucTeMbl O6CY>KUBAHUA NN TEMNOreHepaTop.

B naHHOM cinyyae BrnepBble B MUPOBOW CTPOUTENBHOMN
NpPaKT/Ke B KauyecTse AOMOSIHUTENbHOWN Macchl NCMONb-
3yeTCA ONOPHaA KOIOHHA aKTUBHOW 30HbI (NecTHMLa).

3OOEKT NATUAPYCHOW NAToAbl

Mpn nNpoekTNpoBaHWN COOPYXEHUA chneumnanmu-
CTbl 06paTVAN BHMMaHWE Ha TO, YTO B CYyLeCTBY-
IOLWMX UCTOPUYECKMX 3aMUCAX, CBUAETENbCTBYIOLWMX
0 noBpexAeHnn narof B pesynbTate TandyHa wnu
noxapa, HeT HW OfHOWN, rae roBopunocb 6bl, uTo
nNATUAPYCHas narofa Obina paspylieHa 3emneTpsace-
HueMm. (Maropga — 3To TpagNUMOHHAA ANOHCKaA GallHsA,
NOCTPOEHHasn U3 AepeBa). ITOT 3arafouHbIN GpakT npu-
nucbiBaetca 3bdeKTy cumbacupa — Hecyleln KONOH-
Hbl, HaxoALleNCA B LeHTpe Xpama.

Korpa 6bi10 pelueHo Bo3BecT 634-MeTpoBYyto cynep-
BbICOTHYI0 6aLLIHI0 NPY MOMOLLMN CaMblX COBPEMEHHbIX
MEeTOLOB CTPOWTENbCTBa, KOMaHAa pa3paboTumkos
komnaHun Nikken Sekkei cnyyallHO HaTKHynacb Ha
TPaAULMOHHYIO AMOHCKYI0 TEXHWKY CTPOUTENbCTBa
6aweH. OHM Ha3Banu 3Ty cucteMy Shimbashira-
Seishin — LeHTpanbHaA KONOHHA KOHTPONA BUOpaL it
(Center Column Vibration Control).

N3meHeHne popmbl
KOHCTPYKLMUW

C POCTOM BbICOTbI
6aluHn
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> OkoHuaHue. Hauano s N2 2, C. 60 — 67

APXWUTEKTYPHAA

MUCTEPUA

MaTepuansl npefocTaBneHsl XypHanom eVolo
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TOM nybnukauven mbl 3aBepliaem o63op pabor,
OTMEUEHHBIX NMOOLPUTENIbHBIMU NPEMUSMU K0P
KOHKYpCa, NpoBOAMMOro XypHanom eVolo.
Cpeaun Hux — Mountain City (<fopoa B rope»)
Yapnu Qauocana (Charly Duchosal), Lsenuapus.

B coBpeMeHHOM Mupe ropofa, CTaHOBACL Gonblue 1 Bbilwe 13-3a
poCTa YMCNIEHHOCTU HaceNieHWs, TepAlT CBA3b C MPUPOLHbLIM
MUpPOM. [PafoCTPONTENN U aPXUTEKTOPDI MbITalTCA BOCCTAHOBUTH
ee, BOCCO3/iaBas MapKu 1 BblcaxknBas Aepesbsa Ha ynuuax. OgHako
TaKue «3efieHble BCTaBKW» B Meranosvcax He UMeloT Hu4ero oblue-
ro C NPUPOAON B ee eCTeCTBEHHOM Blfe.

ABTOPbI AAaHHOTO NMPOEKTa XOTAT aAanTNPOBaTb rOPOA K Nprpo-
Ae, npeasiaras pasMecTuTb ero BHyTPU ropbl, YTo6bl MakKCMManbHO
COXpaHWTb cyliecTByoWwMin naHgwadTt. Ana cHabxeHns ero sHep-

rven NOrnMyHoO MCNoNb30BaTb reoTepMasbHyo CTaHuuio. [naBHoe
YC/TIOBME — OH [IOJIXKEH HAaX0ANUTbCA B reorpadryeckon 30He C BbICO-
KOV TeKTOHMYECKOW W BYSIKAHMYECKOW aKTUBHOCTbIO. aeanbHoe
MecTo And Takoro ropoga — WcnaHgma, nmeiowas cylwecTBeH-
Hble reoTepMmalibHble SHepreTnyeckne pecypcbl brarogaps coem
yHUKanbHon reonornn. CornacHo ctatuctuke, B 2007 rogy 66%
NepBUYHON 3IEKTPO3HEPTM B CTPaHe ObISIO MOJTyYEHO U3 reoTep-
MasnbHbIX UCTOYHMKOB.

KnTb B ckanax npeganaratoT 1 asTopbl npoekTa Cliff Dwellings
(«doma B ckanax») PomaH X. Kopaepo ToBap (Roman J. Cordero
Tovar), 3puk Uspaunnb [JopanTtec (Eric Israel Dorantes), JaHuan
XyctnHo Poppurec (Daniel Justino Rodriguez) n Us6er K.
MeHpoca ®paroco (Izbeth K. Mendoza Fragoso), Mekcuka.

OcHOBHasA ero mges — 3acenuTb MPUPOLHble BbICOTHblE O6pa-

30BaHMA. C NMOMOLLBIO COBPEMEHHBIX TEXHOMOTMI MNpeanaraeTcs
NMOKOPUTb pPaHee Hefpy>KeCTBEeHHOE BEPTMKAIbHOE NMPOCTPAHCTBO,
YTOObI COXPAHUTD 3eNIeHblE FTOPU30HTasIbHbIE MAOCKOCTU UCKNIOUU-
TENIbHO AN »UBoW NpupoAbl. CKNOHbI Fop 1 06pbIBOB ABAAIOTCA
HOBBIMUW HETPOHYTbIMU TEPPUTOPUAMU AJIS X OCBOEHNS.

3TO He yTOnus: MHOTME LUBUIM3aUuUM NPUMEHANN Nofo6Hble
pelieHns, ncnonb3ysa AnA ApobneHus ckan pasfnyHble TeXHUYe-
cKre npuembl. Ecnu 310 6bI10 BO3MOXHO B laBHNE BPEMEHA, TO
rnoyemy Hesnb3si celyac, NPy HaNMyMM COBPEMEHHBIX CTPOUTENb-
HbIX TEXHONOTnin?

B snoxy, Korga apxuTeKTypa HOBOrO MOKONIeHUs co3faet
00bEKTbl, KOTOpble TPYAHO Ha3BaTb FyMaHWCTUYHbIMK, Mauen
Huuryk (Maciej Nisztuk), Monbwa, npepnaraet BapuaHT New
Tower of Babel (<HoBol1 BaBunoHckon 6alwHmny). MpoeKkT gomkeH
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CTaTb XMBbIM NMAaMATHUKOM CBOEMY CO3[aTesllo U ero »KU3HEHHbIM
ycTpemneHvaM. 3AaHve npepniiaraeTca OCTaBUTb «B Mpouecce
MOCTOAHHOIO CTPOMUTENBCTBAY, YTOObI U3BMEHATL €r0 KaK No mepe
TeKylMX NOTPEOHOCTEN, TaK M TBOPYECKOro pPa3BUTUA aBTopa,
He NvlasA ero nonA AnA HOBbIX SKCMEPUMEHTOB M AEMOHCTpaLn
APXUTEKTYPHbIX TEHAEHLNIA.

Heb6ockpeb siBnsieTcs cBoeobpasHoii MyTauvein [lBopua KynbTy-
pbl 1 HayKn, NOCTPOeHHOoro B 1955 rogy B pa3pyLleHHOM LieHTpe
BapuwaBbl. HecMOTpA Ha HEOAHO3HAaYHOE OTHOLLEHME K STOMY COO-
py»KeHuto, npepHasHayeHue HoBol Tower of Babel 3akniouaetca
B MePEeOoCMbIC/IEHNN NCMOJIb30BaHNA MAaMATHUKOB apXUTEKTYpbl,
CO3/aHHbIX B CBOe BpPeMA ANA NPOCNaBleHnsa TBOPUYECKOro, Co3u-
faTenbHOro TpyAa NioAen n ugen coumanbHoro Gnarononyyus.
3T0 - «NabVPUHT CKNeeHHbIX BMECTe apXUTEKTYpPHbIX 6GJIOKOB,
KOTOPble He 3aKOHYEeHbI, HEMOJHbI UJI MOBPEXAEHbDI».

M xoTA nogo6Hble NaMATHUKK, BO3MOXHO, U NPOCIaBAn criop-
Hble PeXXMMbl NN COMHUTENbHbBIX NePCOHAXeN, Y HUX, MO KpanHei
Mepe, 6biny Aylwa v uenb, cymTaeT aBTop npoekTa. CoBpemeHHble
XKe COOpY»KEeHN, MO BOME X TBOPLIOB, BO3BE/IMUMBAIOT CamMmXx ce6s,
W noTomy Av3aiiHep NpoTecTyeT MPOTVB MOAOOHOro MoAXoAa,
OCTaBJIAA CBOIO KOHCTPYKLMIO HEe3aBepPLUEHHON.

SnekTpocTaHuuy, paboTallye Ha KaMEeHHOM Yrie, pa3pyLuu-
TeNbHO BAVAIOT Ha MPUPOAHYI0 CpeAy. OTO XOPOLIO U3BECTHO 1
NoATBEPXKAEHO AOKYMeHTanbHo. OfHako B Mupe elye paboTtaloT
50 000 Takux NpeanpuATKIA, 4ToObl CHabXaTb ropoaa SHepruen.

Mountain City
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MNpoekT Coal Power Plant Mutation (<TpaHcbopmauus anek-
TpocTaHuuii, paboTalwmux Ha KameHHoMm yrne») Yunapa Papy
BborpaHa (Chipara Radu Bogdan), PymbiHuA, npegycmatpusaeT
BO3BeAeHMe BbICOTHOM KOHCTPYKLMM MNOBEpX CyLlecTByoLen
CTaHUMK, UTO MOMOXET COKPaTUTb 06beMbI BpeAHbIX BbIGPOCOB U3
AbIMOBOW TPY6bI.

YronbHble GUALTPbLI pacrnonaraTca BOKPYr CyllecTByloLlen
Tpy6bl 3nekTpocTaHumm B Tpex 1000-MeTPOBbIX KOMOHHAX
obbefunHALTCA, co3haBan BBepxy 30HY 6uodunbTpaumm, KoTto-
pas, B CBOIO ouyepefb, MMeeT WWapbl-30HAbl ANA YNaBAUBaHWA U
cbopa rpAsHbiX yacTuy. Onopbl KOHCTPYKUUW BbIMOMAHEHbI U3
MHOFOCJIOIHOTO YrieBONOKHa U 06befVHEHbI YI1eBOAOPOAHON
CTaflbHOWM CETKOWM W 3aKpenneHbl B cywectsyowem GpyHaameH-
Te 3nekTpocTaHuuun. BospywHble GunbTpbl pasHOM MAOTHOCTU
pacrnonoXeHbl Ha HEOAMHAKOBbIX YPOBHAX, 4TOObI ynaBnvBaTtb
pasnnyHble 3arpAsHAWMe BelecTBa, NogHMMaloWwmecs yepes
abimoxofbl Hebockpeba. B camom HM3KoM dunbTpe AnAa nssneye-
HWA YrNeKNCNoro rasa NCnonb3yTca MeToAbl YNaBAnBaHWA CUH-
TETUYECKOro yrnepoaa; Bbile B Tpybe pacnonoxeHol 6nodunb-
Tpbl. Ha camom Bepxy obopyaoBaHbl yCTPOWCTBa ANA ynaBnvBa-
HUA 1 unbTpaumy yrnepoga 1 napa — Tak rasbl He nonagaioT B
atmocdepy. KoHeHcaT oT napa 1 nonyyaemas Bofa cobupatoTtca
N pacnpenensaTca y OCHOBaHUA COOPY»KEHMNA ANA TEXHUYECKOro
NCMOosb30BaHUA.

PewnTtb Npobnembl MexKHaLMOHaNbHbIX KOHGANKTOB NpU NOMO-
wwn Skyscraper of Liberation (<He6ockpeb ocBo6OXAeHUAY)
npegnaratot Kcuaonmaur Jly (Xiaoliang Lu) u Mukan Jnu (Yikai
Lin), CLLA.

YacTo Bpaxpaylolme CTOPOHbI CTPOAT Mexay cobon paspenu-
TenbHble cTeHbl. Ho pelwaloT nn oHM npobnemy? «Hert, — cunTaloT
aBTOpbl NpoekTa Skyscraper of Liberation, - Hao60poT, cTeHbl Npe-
NATCTBYIOT B3aUMOMOHNMAHMIO 1 YCUANBAIOT PasHOrnacusa».

JaHHbI NPOEKT aBTOpPbl XoTenn 6bl Pa3mMecTUTb Ha rpaHuue
M3pauna n MNanectrHbl, KOTOpasa onpefenaeTca TpeMa 30HaMu:
M3PanNbCKON, MNaNecTUHCKOW 1, COOCTBEHHO, CTeHoi. Ee Hy»XHO
yOanuTb U 3aMeHUTb He6OCKPeboMm, TPaHCHOPMUPYIOLMM U30-
NIMPOBaHHYIO TEPPUTOPUIO B 30HY COBMECTHOrO MOJIb30BaHNA ©
yperynvpoBaHus pasHornacuin. B He6ockpe6, Haxoasawmnes nog
natpoHatom OOH, nmetoT 4OCTYN TONbKO NanecTUHLbl M U3panib-
TAHe, KOTOPble MPOTUB HACUAINA U ULLYT MMpPa U COTPYLHMYECTBa.

3pecb MOXHO GyfeT peann3oBbiBaTb MHOXECTBO MPOEKTOB AJifA
MOOLPEHNA KYNbTYPHOIO 1 COUMANbHOro obMeHa Mexay ABYMs
cTpaHamu. Hanpumep, pacnonoxmtb GpepmepcKkuint pbiHOK, ¢yT-
6GONbHbBIN CTaAMOH, My3€iA, LIKOJY, MecTo A5t COOpaHuiA U pasnny-
HbIX CTYAUI, 300MapK, OTeNb, MarasuHbl, 6U3HEC-NPOCTPAHCTBO U
obpabaTbiBaemble 3eMJIM Ha Kpbllax BCex 3aaHuil. Xumble Kom-
NneKkcbl NPUMBbIKaIOT K HeboCcKpeby no nepudepun.

CnocobcTBoBaTh Mupy mexpy W3pannem n Voppanuein gon-
XeH 1 npoekT Bridge of Hope («<MocT Hagexapi»). Tak Ha3Banu
cBoll Hebockpe6 Moxammep Apgu6 (Mohammed Adib), UBan
ApenbaHo (lvan Arellano), Kopau Kynunn (Jordi Cunill), Mapusa
Tepe3sa Qappe (Maria Teresa Farre), Kpuctunan Koacrep (Christian
Koester), BlaBug PoHnkaTo (Davide Roncato), icnaHus.

Bridge of Hope - 3To KOHCTpyKuus, coefuHsAlwWwan bepera
MepTBOro mops, B cepefiiHe KOTOpol 6yAeT co3faHo nocesieHne
[Nsi COBMECTHOV FapPMOHUYHOW >KM3HW apaboB 1 eBpeeB.

Ons TOro, uto6bl MOAHATH ypoBeHb MepTBOro MoOps, KOTO-
PbIl €XXerogHO CHMXKAeTcs Ha 1 MeTp, uopaaHubl paspabaTbiBa-
0T MPOEKTbl MO co3fdaHuio TpybonposogoB u3 KpacHoro mops.
ABTOpbI NpeaiaraloT JOMOMHNUTL UX BOLOMPOBOAAMY 1 CO CTOPO-

Vertical Ground

Ecnu kamnyc
opueHmMuposameo
no eepmukanu,
KOJ1/1€0X MOXXHO
pasmecmume Ha
02pAHUYEHHOM
yyacmke

Hbl M3pauna, utobbl noctaBnATb Body 13 CpefnsemMHOro mops B
MepTBoe. YacTb nocTynatowien BoAbl MOXHO ONPEeCHUTb, CAenaB
ee npurofgHon ana opolueHus. B Meptsom mope 6ynyT co3paHbl
6acceliHbl C ypoBHEM CONv B BOAE, MPUroAHbIM ANA pa3BeAeHns
pbI6bl, @ TakXKe YyCTPOAT MUHepasibHble BaHHbI C e MOBbILEHHbIM
cofepXaHuem — AnA pasfMyHOro UCnonb3oBaHuA (NoTaw nprme-
HAEeTCA B KauyecTBe yaobpeHusa, 6pom — Ana aHTUNMPEHOB, onpec-
HEeHHaA Boja — ANA TMAPONOHUKM U T. M.).

[loma, pacrnonoXxeHHble Ha cepeanHe MOCTa, CTUAM30BaHbI MOA
TPaAVLUMOHHBIV An3aliH BNVKHEBOCTOUYHBIX CTpaH. OHK ByayT pas-
HbIMW, HECMOTPA Ha Ha/imume o6LWUX YepT: 3aTeHeHHbIX 30H U
OTKPbITbIX NPOCTPAHCTB Pa3fiMyHbIX pa3mepoBs, Gnarofgapa KoTo-
pbIM MOABATCA Teppachl Ana 3eneHn U 6acceiiHOB. TN OTKPbITble
npocTpaHcTBa 6yAayT NnponyckaTb NOTOKM CBEXEro BO3AyXa, CO3Aalo-
e NpoxafHbIn 6puU3, OCBEXaOLWMIA JOMa B TAKOW XKapKow cpege.

CerofiHA CTyAE€HTbI XOTAT UMETb AOCTYN KO BCEM OpraHm3aLmnam
KYNbTYpbl, Pa3BneYeHNn 1 KOMMYHUKALMOHHbIM CETAM, NMEL-
wmmca B ropoackon cpepe. OgHako TUMNMYHbIE YHUBEPCUTET-
CKMe ropofKM CTPOATCA NO rOPU3OHTaNN U 3aHUMAIOT OFPOMHbIE
TeppUTOPUN, KOTOPbIX BCe Gonblie M 6Gonblue He XBaTaeT Ha
ropofckmnx semnax. MexgyHapogHboii npoekT Vertical Ground
(«<BepTkanbHaa 3emndA») Oxopaxa KoHTanoHmca (George
Kontalonis), lxkapepa Pamcgenna (Jared Ramsdell), Haccuma
3c-Xaaxnm (Nassim Es-Haghi) n Pana 3ypeunkara (Rana Zureikat),
lpeuunsn, CWA, NoppaHua, CoegmHeHHoe KoponeBcTBO, npeg-
naraet nepecmMoTpeTb HOPMbl OpraHm3auuy TePpPUTOPUU KOn-
nepxxen. Ecnm Kamnyc opreHTMpoBaTb NO BepTUKanuW, Konnemx
MOXHO Pa3MeCcTUTb Ha OrPaHNYEHHOM YYacTKe, CO3aaB Npu 3ToOM
OT/INYHbIE COUMaNbHble KOMMYHMKaLMW MeXAy CTyaeHTamu u
dakynbTeTamu.

Komnnekc nogo6HOro ropofka, BKIOYAOLWEro B cebs HECKONbKO
balleH, coefVHEHHbIX Ha Pa3HOW BbICOTE BO3AYLUHBIMU MOCTaMu,
cmoxeT BMecTuTb 20 000 cTyaeHTOB. [Npr NpaBmsiibHOM pa3smMeLleHnn
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Cliff Dwellings

GYHKLMOHaMbHBIX 30H BEPTUKANbHO OPUEHTUMPOBAHHbIE KaMmMycbl
MOTYT NPeAOCTaBUTb CTYAEHTaM MECTa Kak 1A YeAUHEHWS, TaK 1 AnA
aKTMBHOIO B3aMMOAENCTBUA APYr C APYroM. B GaliHAX KOMMaKTHO
pa3mecTATcA GaKymnbTeTbl Y OTKPbITbIE MPOCTPAHCTBA TPEX KOS KOJI-
neppKa: NPUKMaAHbIX N 0OLLECTBEHHbIX HAyK, AU3aliHa.

MPoEeKTUPOBLLUKK PacCMOTPENM ABE TECTOBblE MAOLWAAKM ANA
YHUBEPCUTETCKMX FOPOAKOB Ha MaHx3TTeHe, TpaHchopMrpoBaB
TUMWYHYO MOZENb Kamnyca Ha3eMHOro PacriofioXeHns B Cynep-
6nok. Mpu 3Tom Npy BO3BeAEHUN BEPTUKANbHbIX FOPOAKOB NpW-
JeTCA pelaTb HOBble 3afjaun — YCIOBUI OCBELLLEHHOCTU, pa3nny-
HbIX OFPaHNYEHNI N COOTHOCMMOCTH C BnM3NeXalyumm 34aHNAMN.
MosTomy Kamnyc B paiioHe Yencu GyneT BbIrMAAETb MHAYe, YeMm,
Hanpumep, 3aaHue B MuaTayHe, rge paspelleHo cTpouTb 6onee
BblCOKMe 6alHW. MoryT BO3HWKHYTb HEKOTOPble Mpobnembl npu
CTPOUTENBCTBE YHMBEPCMTETCKOTO ropogka B Yencu: mpugetca
YyBENMUMTb MoWaAb yyacTka M3-3a OrpaHUYEHUA BbICOTHOCTM.
Mpy 3TOM NPOEKTUPOBLUMKIN YOEXKAEHDI, YUTO BEPTUKAJIBHO OPUEH-
TUPOBAHHBIN KaMnyc faeT 6onblue GyHKUMOHANBbHON rMHKOCTN 1
BO3MOXHOCTEN 1A akTVBHOTO B3aUMOAEWCTBUA, YEM Ha3zeMHoe
€ro pacnosnoxeHue.

TpaHcnopTHble NMpobnembl, KOrAa U3 OAHON CTpaHbl B APYryio
MOXHO [06paTbcA ObiCTpee, yem U3 asponopTa B LEHTP Fopo-
[a, npeanaraloT pewnTb aBTopbl npoekta Airport Skyscraper
(«<AsponopT-He6ockpe6») 3uMonr Fonr (ZhiYong Hong) n KcyeTunr
3aHr (XueTing Zhang), Kutaia.

MPoeKTUPOBWMKA MNPeANoXUIM MNOJHATb €ero Ha BbICOTY
450 MeTpOB, YTO NO3BONNT HE 3aHNMATb LieHHble 3eMIn MOoJ CTPO-
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A3ponopm
6asupyemcs

Ha OK0)KUHe
MOHKuUX 6aweH
C WuUpoKumu
naamgpopmamu
Haesepxy

Airport Skyscraper

nTenbcTBo. AsponopTt 6a3mpyeTca Ha AloXKMHE TOHKMX OalleH
C WMPOKMMU MnaTopmamyi HaBEPXY, COEAMHEHHBIMU MeXAay
coboin Ana nopfepKaHWsA B3NETHO-MOCaJOYHON MOMOChHl 1 34a-
HUA asporopTa. Pa3melleHre KOMMneKca aspornopTa Ha Takoi
BbICOTE [aeT MHOXeCTBO npenmylyecTs. Hanpumep, cHumatoTca
OrpaHUYeHuns Mo BbICOTE NPU BO3BEAEHUW 3[aHUI Ha nnatdop-
Me, YTO B pe3yfbTaTe CAenaeT pa3paboTKy npoekToB Gonee
KpeaTnBHON. Takxe, NOCKOMbKY CKOPOCTb BETPa Ha BbicoTe 450 M
6onblue, YUeM Ha YPOBHE MOp#, ANIMHa pa3bera camoneTa MOXeT
6bITb 3HAUMTENBHO CHUXKEHA, YTO CIKOHOMUT NPOCTPAHCTBO ANA
B3JIETHOW MOMOCHI.

BepTukanbHble BO3ayLIHble aBTOOYChl 6yAyT nNepeBo3nUTb Moce-
TUTEenel ¢ 3eMnu (Mnn N3-noj 3emMn, eCNIM OHW NPUOBIAN Ha METPO)
HaBepX MO LWTaHram BbICOTHbIX KOHCTPYKUMi. Momumo 3paHus
asponopTa, 34ecb 3anpPOeKTUPOBaHbl OTENb, TOProBble Mowaau,
oduChbl 1 KOHpEepeHL-3albl; 3TU 30Hbl PA3MeCTATCA B GalHAX noj
asponopTtom. Maccakupbl CMOTyT OCTaHOBUTbCA B Ntobom mecTe
Mo MapLIpPyTy BO3AYLIHOIO aBTobyCa.

Ewe oauH asponopt - GreenGru («3eneHbii KpaH») — npeana-
raet nofgHATb Ha 380-meTpoBylo BbicoTy Nepacumoc MaBananc
(Gerasimos Pavlidis), peuus.

BooxHoBWAM ero Ha co3paHune 3Toro NpoekTa balleHHble KpaHbl.
«Gru» B nepeBofe C WTANbAHCKOrO O3HayaeT OalleHHbIN KpaH,
Ha KOTOpPbIN BHELLHe 1 noxoxe 3aaHune. GreenGru obecneumBaeT
06L1eCTBEHHbIM BO3AYLIHbIM TPAHCMOPTOM >KUTENEe Meranonunca,
rae ecTb Npo6semMbl € TPadUKOM UM a3PONOPTbl HAXOASATCA Aane-
KO OT LeHTpa. Komnnekc Takxe BbipabaTbiBaeT NEKTPOIHEPIuIo,

Floating City

(emopoe
Ha3edHue -
«Hebeca

u 3emnsa») - amo
ymonu4eckas

cmpaHa 4yyoec

Aakash Skyscraper

[OCTaTOYHy0, YTOObl MoaAep»KUBaTb CBOM CMCTEMbI Y OCBeLlaTb
npuerarwLLyto YacTb ropoga.

Mauta 6awHM BbINOMHEHA U3 YINIEPOAHBIX HAHOTPYO U CTanb-
HOWM apMmaTypbl, C TAXeNbIMW MPOTMBOBECAMW MO 3emnen and
ctabunmszauyun. Pacag 3paHna — ero AmM3aliH HaBeAH neperne-
TEHHbIMY 3MAaCTUYHBIMUK NIEHTaMK — CAENaH U3 rpaduTa, KOTOpbIi
B [eCATb pa3 NpouyHee 1 B WECTb pa3 jlerye, yem ctanb. [padput
MOKPbIT MONVMEPHBIM JNOKCUAYTNIEPOAHBIM abCOPOEHTOM Lieonun-
TOM, KOTOPbI NMOHWXKAEeT YPOBEHb AVNOKCMAA Yriepoja B BO3ayXxe
HOUYbIO; @ AHEM, MO BO3LENCTBUEM COJSIHLA, €ero MoseKysbl pas-
pywaioTcA. OTo No3BoAET Co34aTb NAPHUKOBBIV 3PdEKT BHYTPU
3[aHVA, YTO NOAXOANT ANA BblPALLVBAHWA 34€Cb PAaCTEHMIA.

YpoBeHb 3eMnn 1 NepBble NATb 3TaXkell Hebockpeba oTBOAST-
cA Noj KOMMepueckoe MCMonb3oBaHue; cnegyowme 80 sTaxen
3alMyT 0dUCHI 1 KuUJble KBapTMpbl. B BepxHel yacTn 3gaHna pac-
nonaraeTcs BbICOKOCKOPOCTHas TypburHa Ans BblpaboTKu sHepruy,
KOTOpas MoBOpauuMBaeTcs BOKPYr Hero. Ee BHewHAsa cTopoHa
MOKPbITa MMOKUMYK 1 Nerknumn GoToranbBaHNYECKUMI SNeMeHTa-
MM, BbINOSIHEHHBIMU Ha OCHOBE MOJIMMEPOB, AN AOMNOMHUTENIbHON
BbIPabOTKM SHEPTUN.

HaBepxy HaxoguTcsa asponopT, OTKyAa BbIeTalT 1 Kyaa npuse-
TaloT MOMIHOCTbIO aBTOMaTMUeCK/e BO3AYLLUHbIE CYyAHA C TMOPUAHBIM
BOAOPOAO-3NEeKTpYecKUM ABuratenem. CBepxnerkasa cTepkHe-
BaA cuctema noppepkmsaet 300-MeTPOBYIO B3/IeTHO-NOCA[0UHYIO0
nonocy, Kotopas cfenaHa v3 yrinepoaHbIx HAHOTPY6 1 NoBopayn-
BaeTCs BMeCTe C BETPOM.

JNemup A6ayn Xanum Yeab (Lemire Abdul Halim Chehab), Cypax

Pamkymap Cysap (Suraj Ramkumar Suthar) 1 CBanHun CaHxai
FaBang (Swapnil Sanjay Gawande), CoegrHeHHoe KoponeBcTBo,
npeanaralT pa3mecTuTb napswme knactepbl Aakash Skyscraper
(kHebockpeb Hebo») Bbicoko B Hebe Hap Mymban — ogHUM K3
CaMblIX NepeHacenieHHbIX ropoaoB Mupa. («Aakash» Ha xmHANM 03Ha-
yaeT «He6o»). Becb KOMMNeKC coCcToUT 13 fepeBonojobHbIX KOH-
CTPYKUUIA, KOTOpble B Hebe 06beMHAIOTCA B y3/bl, PacTyT U BeT-
BATCA B LWMPUHY Hapj Bcem ropofom. CoefuHeHHble MnaBatoLime
MoAaynu cosfalT 6e3[0pPOoXKHbIN FopoAckon nelisax. bonbuwasn
YacTb Harpy3sKn KOHCTPYKLMU NPUXOANTCA Ha renneBble 6anioHbl,
BbINONHEHHble B dopme 061aKkoB; MeHblLas — MepeHoCUMTCA Ha
3eMJI10 NoCpeCTBOM Y3/10B.

Kynon gaHHOW KOHCTPYKLUMM COCTOUT U3 CIIOXHOW CETU 3N1eMeH-
TOB: MOAYfbHble Kancynbl MOryT 6eckoHeyHO pa3pactaTbCcA BO
BCeX HanpaBneHusax. MNepexoaHble 3eneHble Teppachl, JOCTYMNHble
AnA obLeCcTBEHHOro UCMONb30BaHUA, UTPatOT POJib Nerkux ropoga
M oumLwaloT Bo3dyx B nepeHaceneHHom Mymbaun. XKunble Avenku
npencTaBnAT cOO0M ABYX3TaxHble «Lennynouably, yaepxrnaaemble
renveBbIMM 6anioHaMm 1 NapALLMe Ha Pa3yMHON BbICOTe (MUHUMYM
50 M), TaK UTO KaKAblil XXMTENb MOXKeT HacnaXAaTbCA NPeBOCXOA-
HbIMM BMAamu ropopa. feomeTpuyeckne «uennynonpapl» cobpaHbl
rpynnamu BOKpYr 60MbLUKX, OKPYTIbiX 06beMHEHHbIX AYeeK.

BHewHAa obonoyka renvesbix 6annoHOB NOKpbITa ¢poToranbBa-
HUYECKUMW dNeMeHTaMK, Tak KOHCTpyKuma obecrneumBaeT cebA
conHeyHoln 3Hepruen. Aakash Skyscraper moxeT pactu BAOfb
NPOrynoYHbIX MapLIpPyToB, 6eperoBon NUHWK, rMaBHbIX aBTOMaru-
cTpanei unm NonynApHbIX 06LLECTBEHHbBIX MECT.
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Wewe oanH napawmi B Hebecax ropop Floating City («MapAwwi
ropog») npuayman Bam 3ao (Wei Zhao), Kutain. Harpy3ska Ha
3emMnio C HaceneHvem B 7 MUINIVAPAOB YENOBEK, FAe KaKAayio
CeKyHAy poXpalTcA Tpu pebeHKa, MOCTOAHHO YBENMUYMBAETCA.
Pecypcbl orpaHyyeHbl, 1 6bICTPbIN POCT HaceNIEHMSA Bbi3Bas MHO-
XKecTBO Npobnem, B X uncnie — yxyAleHne KayecTBa OKpyxalo-
e cpeabl, okmcneHne Bog MUpoBOro okeaHa, 030HOBbIE AbIPbl,
HexBaTKa MMTbEBOW BOAbI 1 MOCTOSAHHAA NoTeps 61ONornyeckoro
pa3Hoobpasus.

MpoekT Floating City (BTopoe Ha3BaHue - «Hebeca n 3emnsa») —
3TO yTOnMUYeckasa CTpaHa uyfec, pacrnonioXeHHas B Bo3gyxe. B
Hel eCcTb ropbl, PeKy, 03epa, Jleca N XKMBOTHble. [IpoeKT peluaeTt
npo6nembl, CyLeCTBYIOLME Ha 3eMie, B TOM YMciie C efoii, BOAON
W KUNbEM.

O6beKT ynpaBnaeTcA TeXHWKON, paboTawolwein Mo NpuHUKM-
ny MarHUTHOW neBuTauuu (3TUM HanpaejeHVWEeM 3aHUMaeTcA
KomnaHua American Maglev Technology), nossonsiowein emy
napuTb B Bo3ayxe. Ero oTTankneaHuve oT 3eMNv oCyLecTBAseTCA
33 CYET reOMarHUTHOrO Mo 3eMIV Y MarHUTHOW CUCTEMBbI, KOH-
TponvpytoLlen nepemelleHns napALWero ropoaa 1 paboTatouei
6narogapsa 6ONbLIOMY KONIMYECTBY MOJIEKYNSAPHbBIX MAarHWTOB,
pacnpenensoWmxca BAOMb HUXKHEN 4YacTyM 3TOro BO3AYLIHO-
ro o6bveKkTta. BpalyeHne M30OrHYTON HUXKHEN YacTy fieTaloLero
ropofa TakXe MOXeT BblpabaTbiBaTb 3Hepruo, Heobxoaumyto
AN ero KM3HefeAaTenbHOCTU. BpaulaTenbHoe ABUXKeHMe Cho-
CO6CTBYET elle 1M noaaepXaHuo paBHOBECUS BO Bpems nose-
Ta. ManeHbKue BO3AyWHbIe CYAa C MAarHUTHbIMU MOABECKAMMU
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MCNONb3YI0TCA B KaueCTBE TPAHCMOPTHOrO KaHana Mexay Kopa-
6nem un 3emnen.

He6ockpeb MpaB yenoseka B MNekuHe (Human Rights Skyscraper
in Beijing) npegnaraiot noctpouts Pen TuaHaHr (Ren Tianhang),
Nyo Aunr (Luo Jing) n Kanr IOH (Kang Jun), KuTai.

«He3akoHHOe NpuobpeTeHne 3eMan MeCTHbIMU KUTaNCKUMuK
BNIACTHbIMU CTPYKTYpaMu CTano NPUUYMHON ThiCAY HEBEPOATHbIX
6encTBUI XuTenen, 6binM 3adMKCMPOBaAHbI Jaxe clyyau co
cMepTesibHbIM MCXOA0M, MIC CoUManbHaa HECTabUNbHOCTbY, —
roBopsAT npoekTnpoBwrkyu Human Rights Skyscraper in Beijing.
CeropfHs YaCTHOWN cO6CTBEHHOCTU B KuTae HeT (NoKynKa TONbKO
rapaHTupyeT ee NCrnosib3oBaHue B TeyeHne 70 neT), HO aBTOPbI
JaHHON KOHCTPYKLUM CUYMTAIOT, YTO HEoO6XoAUMO mnepecmo-
TpeTb 3TOT BONPOC, NOCKONbKY YaCTHbIN AOM ABMsieTCA 6a30BbIM
npaBom yenoBeka. OHM npepnaralT NPefoCTaBUTb KaKaoMy
MeCTO A MPOXUBAHUA. YUNTbIBAA HEBEPOATHYIO YNCIIEHHOCTb
noaen B cTpaHe  He06XOAMMOCTb MJIOTHOW 3aCTPOMKK, NMPOEKT
OPVEHTUPOBAH Ha BepTUKallb.

Yepnana BLOXHOBEHME B M3006paKEHUN KUTANCKOro neporiu-
da, HanomuHatlLwero peweTky, popme TPagULNOHHOIO XUnuwa
siheyuan, a TakXe B NMaHWPOBKe CTapblX KUTANCKUX FOPOAOB,
aBTOpbl pa3paboTany rMraHTCKylo »Kene3obeTOHHYI KOHCTPYK-
Luio, KoTopas CNy»KUT 6osiblue 31eMeHTOM MHGPACTPYKTYPbI, YeM
3f4aHueM. 3TO «3eMAfA» ANA XWUbfA, BMECTO KOTOPOro — CBOEro
poaa 3D «waxmaTHaA QoCKa», rae AOMa pa3MelleHbl B Kaxaon
KneTke. KOHCTPYKUMA MMEeT TaKylo e ANMHY, Kak 3anpeTHbli
ropop, U HaxoguTcA NPAMO K BOCTOKY OT Hero. «/MipoHnyeckmn —

Tundra City -
HOB8bIU Kosyee,
Komopoblu
co6epem noodeli
emecme

Tundra City

MOAICHAIOT MPOEKTUPOBLUUKN — OH MPOTUBOCTOUT 3anpeTHOMY
ropofy, CUMBOJy CBEPXAEPKaBHOIO AeCrOTW3Ma, aKLeHTMpys
npuopuTeT NpaB YyesioBeka 3HAUYUTESIbHBIM U CMMBOIUYECKUM
ob6pa3zom». XKunoe NPoCTPaHCTBO B pamMKax KOHCTPYKUMM NMeeT
pa3mepbl 25x30x25 M. «[JaHHOe npepnnoXxeHne He 6bINO caena-
HO MONUTUKAMK — NMOAYEPKHYN OHU — UM SKOHOMUCTamMu. Mbl
06blyHble Ntoan. Mbl TONBKO XOTUM UMETb JOM 1 3eMJTIOY.

Ceoii Tundra City (ropog «TyHapa») MaBen CunkuH, Poccus, nna-
HUpPYeT Pa3MeCcTUTb B UCTOLLEHHOM aniMa3HOM Kapbepe «YaauHblii»,
KOTOPbI ABNSAETC reorpadpryecknm LIEHTPOM BCEN POCCUMINCKON
TYHApPbI — NocnefHen Toukn ypbaHusauum Pycckoro Cesepa.

TyHapa — NpypoaHas 30Ha, KOTOPYIO Mano KTO XOYeT 0CBauBaTb.
OHa accounnpyeTca C «ablpoi» 13-3a NIOXMX YCIOBUN ANA XKU3HW.
Poccniickoe npaBuTenbcTBO 06paTUNO BHUMaHVE Ha NepCcrneKkTUBY
N OrpOMHble MOTeHUManbHble MperMyLLecTBa Pa3BUTUA LaHHOWN
30HbI 415 BCEN CTPaHbI.

Tundra City — 3To cTapToBasa nnatdopma AnA pearmpoBaHus
Ha Npobnembl perMoHa: MasoYNCNEHHOCTb HaceneHus, passutume
MHGPACTPYKTYPbI, HAYKN W KyNbTypbl, CO3[aHe HOBOW MPOMbILL-
NEHHOCTU, CeNbCKOro X03ANCTBa.

Tundra City — HOBbI/ KOBYer, KOTOPbIN cobepeT nofein BMecTe.
LeHnTp coctout u3 11 moaynein-y4yacTkoB ¥ BKJIlOYaeT ciegylowmne
30HbI: HAaYYHYI0, COLMAbHYI0, CENbCKOXO3ANCTBEHHO-MPOMBILLIEH-
HYI0, KUIYI0, ANA OTAbIXa W Nprema rocteid, o6pasoBaTesibHy0 U
NpPOV3BOACTBEHHY!IO. [1Ba 6n10Ka (3KCneanuma 1 CTaHuMA) HaxoaAaTca
Ha NOBEePXHOCTU; OCTasIbHasA YacCTb — Nof 3emMiei. LieHTpanbHbI Kap-
Kac MoAdepKMBAIOT CNMpasnbHble KOHCTPYKLUW, XUMNOW KOMMeKC
noctpoeH BOKpyr H-obpa3Holi ceKkumun, B KOTOPOW LieHTpasnbHasa
CTeHa BbINOJNHeHa 13 pafa coerHeHHbIX AOMOB. HayuHble 06beKTbI
CTPOATCA Ha NPOCTPAHCTBEHHbIX Ppepmax. CenbCKoXo3ANCTBEHHO-
NPOMbILNEHHBIA GNOK COCTOWT M3 MACCMBHbIX HaCTUIIOB, 3aKpe-
NNEHHbIX Ha LIEHTPasIbHON HecyLueil CTeHe.

Bbbin npepcTtaBneH M ouepepHoi BapuaHT Oceanscraper
(<kHebockpeb B okeaHe»), aBTopbl Yu YeH (Hui Chen), lyiunnr MNyo
(Luying Guo), Kutan, CLLA.

Bo3BepeHne KOHCTPYKUMM, KOTOpaa NniaBaeT B OKeaHe, MmeeT
pAA HEOCMOPUMbIX MPEeUMyLLeCTB, FaBHOE M3 KOTOPbIX — Mna-
ByYyecTb. B okeaHe MOXHO CTPOUTb MacCUBHble KOMMeKchl 6e3
OrNALKM Ha MX BeC, YTO OTKPbIBaeT BO3MOMHOCTU AnA 60nbLunx
APXMTEKTYPHbIX SKCNEPMMEHTOB.

Mpoekt Oceanscraper npeacTaBnaeT coboi KOHYcoobpasHbIn
NofBOAHbI FOPOACKOWM KOMMAEKC, B LLleHTpe KOTOPOro pacrona-
raetcA 6onbluan yalla, OKpyXeHHan KONbLOM XMUI0ro NpoCcTpaH-

GreenGru

CTBa: Tak AHEBHOW CBET CMOXET MPOHUKaTb Ha ry6uHbl BOA.
MofaBoAHbIe NTOAKM CTBIKYIOTCA C XKUMbIMU CEKLMAMU, AaBas XuTe-
NAM KOMMeKca BO3MOXKHOCTb CO3/laBaTb M3 HUX efuiHble 6I0KU.
Takas Mo6unbHOCTL AaeT cBoboay MOABOAHLIM obuTaTenAm,
Mo3BONAA KaXKAOMY rOPOACKOMY KOMMIEKCY Npu HeobxoanmMocCTu
6bIcTPO Nepemewyatbes. MNoanoaku moryT cB060AHO NnaBaTh Kak
B Yallie, TaK 1 3a MpeAenamm KOMMEKCA, a Tak»Ke CTbIKOBaTbCA BO
«dnoTUNUN» No MHTEpPecam, Hanpumep, ANA NOABOAHbIX NCCeA0-
BaHWI, NPUeMa Ha3eMHbIX TYPUCTOB U Np.

Kaxablii KoMnieKkc MmeeT No ABe aTOMHble NOJABOAHbIE TOAKMN
Tuna «bopei», pacnonoxeHHble Ha fiHe OKeaHa; ofjHa obpalue-
Ha BepxoM K Heby, apyras — K mMopckomy AHy. CybmapuHbl
«bopen» HbiHe ucnonb3yoTca BMO Poccum, ogHako cpok mx
cny>6bl 3aKoHUNTCA K cepepguHe XXI| Beka. MNocne cnucaHua
OHM ByayT 3aTonsieHbl Ha IHe OKeaHa BMecTe C PagMoaKTuB-
HbIM/ OTXOAAaMW BHYTPW, NPeAcTaB/iAA OFPOMHYI0 yrpo3y Aand
MOpCKnx obutatenen. Oceanscraper npegnaraeTt BEpHYTb Cy6-
MapuHbl Ha cny»6y, NCNONb3yA NX B KaYecTBe aTOMHbIX 3JiekK-
TpocTaHumin. JInHNM 3nekTponepepayn oT cybmapuH Hanpa-
Mylo 6yfyT CBA3aHbl C FOPOACKMMM KOMMIeKCcaMy ANA nopayu
3Heprum, KoTopas cTaHeT BblpabaTbiBaTbcA B 16 waxTax Ansa
MEXKOHTUHEHTaNbHbIX CTapTOBbIX pPaKeT, PacnosoXeHHbIX
BHYTPU KaXXA4on NOAKMN.

...KoHKypc 3aBeplueH, KOHKypc npogonxaetca. QaHTasuu
MOMOAbIX apXMTEKTOPOB AaneKko OrfepexaloT COBPeMeHHble
TexHonorunn. YTo , ocTaeTcA NOAOXKAATb, KOrga OHU NpuayT B
cooTBeTCTBME.
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Hanb6onee nHTepecHble COBPEMEHHbIE BbICOTHbIE
34aHuUs cocpefoToYeHbl B ieSIOBOM LIeHTpe ropopa —
panoHax Macnak u JleBeHT. OTAenbHO cTOoSILLME
6aLlHM Ha xonmax hopMUPYIOT COBPEMEHHYIO YacTb
naHopambl Ctaméyna. 2KUBONUCHO paccTaBfieHHbIe
Mo BepLUMHaM XOJIMOB HEOGOCKpeObl Ha 3akaTe
BbIFNMAAAT BHyLUMTENbHO. ELLe ogHUM paioHOM
BbICOTHbIX 3aaHun aBnsetca Mepxugnekén, roe

OHM HaJI0XXeHbl Ha TPaAULIMOHHYIO CTPYKTYPY Y3KUX
yno4yekK MycyJsibMaHCKOro ropopa.
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BbICOTHbIMM fOMUHaHTaMu1 B Typuum aBNSAIOTCS
U Me4yeTu ¢ MuHapetamu. PasHoo6pasue
MeyeTen B Ctambyne nopaxaet: ecnu

OAHM U3 HUX XOPOLLUO BUAHbI HA FOPU3OHTeE,

TO OTbICKaTb Apyrue cpean ropoackoro
naHpwadta coBcemM HenpocTo. YacTb

MeyeTen 6bina nepepenaHa U3 LlepKeen nocrne
3aBoeBaHuA ropoga ocmaHamu. MHorme ns Hux
NPU3HaHbl HaLMOHAaNbHbLIMU MNAMATHUKAMMU U He
MCNOJNb3YHOTCS HbIHE B PEJIMrMO3HbIX LiensX.



|boTodakT

CoBpemMeHHOe BbICOTHOE CTpouUTenbCcTBO TypLum
MMeeT COBCEM Heponryo ucropuro. He6ockpeobnl
34ecb cTanu noaBnATbcs B Havane 1970-x ropos,
M nogasnsiolee YMCcno U3 HUX CocpefoToYEeHO
B Ctambyne. Apxutektypa 60JibLUMHCTBA
cTposwmxca B Typuum He60CcKpeb0oB HeceT

Ha ce6e YeTKUN OTNevYaToK yTUIMTapHOCTH

B peLleHnn 06pa3HO-XyA0XEeCTBEHHbIX 3afa\.
OpaHako cpeau NPoOeKToB, pa3paboTaHHbIX B
nocnegHue aBa-Tpu roga, B 0CO6eHHOCTN AN
Crambyna, y)xe MOXXHO OGHapPYXUTb BeCbMa
He6aHanbHble COOpPYXEeHUs.
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C «<AOMWUKOM HA AEPEBE»

lyaHuxoy, cTonmua NpoBuHUMK 'yaHayH, CerofHA O4UH 13 CaMbiX KPYNHbIX U NpoLBeTaloLwmnx ropoaos Kutas, Tak
KaK OH ABNAETCA K/II0UYEBbIM TPAHCMOPTHbBIM Y3/10M 1 TOProBbIM NOPTOM CTpaHbl. B nocnegHue roabl 34ecb BbIpOCIo
KOIMYeCTBO peanim3oBaHHbIX MPOEKTOB, KOTOPble U3MEHWSIN ML ropoAa 1 CO3Aanu ero HOBbI LieHTpanbHbIn
AenoBoi panoH. Hag 06ankom NyaHuxoy TpyaaTca MHOFOUYMCIEHHbIE BCEMUPHO U3BECTHBIE MPOEKTHbIE 1
VHXXeHepHble KOMNaHUW, B pe3ynbTaTe Yero CerofHsa OH MOXET ropAuTbCA PALOM 34aHNI IKCTPa-Knacca.

Matepuanbl npegoctasneHbl Jaeger and Partner Architects

¢ducHoe 308-meTpoBOe 3faHMe Knac-
ca A Guangfa Securities Tower, cnpo-
eKkTnpoBaHHoe Jaeger and Partner
Architects, 6yaeT He TONbKO CITYXUTb
WTab-kBapTMpPON  OAHOWMMEHHON
BegyLlen GuHaHCOBOM KomnaHun Knutas, HO 1 CTaHeT
eLle OHUM BbICOTHbIM OPUEHTVPOM BOCTOYHON YacTu

HOBOrO [ENOBOrO U Ky/bTYpHOro LeHTpa lyaHuxoy.
YyacTtok TpaHchopMrpyeT ropoACKYIo TKaHb, N3MEHAA
JOMUHMPYIOLLYIO B 3TOW YacTy LieHTpanbHOro fenoso-
ro paioHa OpTOroHasbHylo ceTKy. B oTBeT Ha nuHen-

HOCTb MPOCTPAHCTBEHHO OPraHN3aLMn OKpYKaloLLeit GUANGFA SECURITIES TOWER
PacnonoxeHue: lyaHuxxoy, Kutan

3aCTPOVKN, OPUEHTUPOBAHHOM MO OCK CEBEp — IO, o
3akasuuk: Guangfa Securities
YYacTOK He3HauuTeNbHO OTK/OHAETCA OT CTPOrmx ApxuTeKTypa: Jaeger and Partner Architects
NUHWIA, 0bpa3yA yron pasBopoTa npumepHo B 13 rpa- HasHaueHme: oducHoe
AycOB. OTOT Heb6ONbLIOI Pa3BOPOT obecreunBaeT npe- BbicoTa: 380 M

KonunuectBo 3taxemn: 60

KpacHbI BUA Ha npuneravwmnmn K BbiICOTHOMY 30aHNIO O61wan nnowagp: 158 263 Ke. M

ropogfCKol NapK, 4To CNOCOBCTBYET YBENMUEHUIO KONV~

yecTBa apeHfaTopoB. OH Takxe Aenaet H6aLlHIO YeM-TO
MOXOXelN Ha MOHYMEHTaNbHbI 06eNnCK, Npuaasas ee
bopmMam CKyNbNTYpHbIA XapakTep M Takum o6pasom
nopyepkmsasa ocobylo ponb MOCTPOMKU B KayecTse
BEPTMKaNbHON AOMMHAHTbI Ha rOpu3oHTe [yaHuXoy.
B npoTtmBoBec nNuHeNHOMY XxapaKkTepy 3acTpOWnKu
LleHTpanbHoro genoBoro parioHa, y4acToK, Ha KoTo-
poM CTpouTCA GalliHA, UMEET HenpaBuiibHYO Gopmy
1 OXBaTblBAET MPUMbIKAIOWNIA K 34aHUI0 OOLIMPHBI
napK, CBA3bIBasA 3TOT 3€J/IeHbI YrONOK C e/I0BbIM LieH-
TpOM ropoga.

Guangfa Securities Tower nmeeT o6Tekaemble oyepTa-
HVIA CO CKOLLEHHbIMM YTNiamMu, He TOSTbKO NoAvepKirBalo-
LMW KpUCTannyeckyto ¢opmy 34aH1sA, HO 1 NMO3BONIA-
I0LLMMU NOfb30BaTENAM NI060BaTbCA Honee OTKPbITbIMU
BMAAMWN FOPOACKMX ropu3oHTOB. OcTekneHHbIN dacan
CY>KaeTcA OT OCHOBaHUA K LeHTPanbHOWM YacTh 3aaHuA,
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3paHve nognyma
HaNOMWHAET «OOMUK
Ha flepeBe»

06pa3ys cBoeoOpas3Hylo «Tanmio», a 3aTeM CHOBAa pac-
LUIMPAETCS, CO3AaBast W30 3aTOYEHHOTO K BepLUVHE
06bema, XOTsl Ha CaMOM [esie MaBHbI dacaf Cnpoek-
TUPOBAH CTPOro BepTUKabHO. B MPOTUBOMONOXHOCTb
3TOMy pelueHuto, dacafbl BEepXHEN 4acTu pacrosno-
MeHbl Mo He3HauuTesNbHbIM YITIOM, COCTaBALUM
MeHee 1 rpagyca. ina Toro, uto6bl JOOUTHCA BbIXOAA
MaKC/MaJIbHO pa3peLLleHHOro niaHoM KoadduureHTa
nonesHon nnowaamn (FAR), noTepsaHHble B npouec-
ce cyXeHus o6bembl OyayT BOCMONHEHbI B BEpXHe
YacTu 3TOro CTPOMHOIO U 3MeraHTHOro 60-3TaXKHoOro
30aHuA. Kpome Toro, Cy»eHHbI, UMeIOLMIA CKOLLEH-
Hble Yr/bl CUNYST 6aLlHK, MO CPaBHEHMIO C OObIYHBIM
NPSIMOYrofibHbIM 06beMOM, 3HAUUTENBHO YMEHbLUAET
BNMAHME 3TON BbICOTHOW MOCTPOMKM Ha cocefiHue
Xunble 3paHus. Mcnonb3oBaHre KOMMbIOTEPHOTO
napameTpryecKoro NpOeKTUPOBaHUSA, KOHTPONINPYIO-
LLEero BCe 3HaYMMble NapameTpbl He6oCKpeba, No3BO-
NSeT He TONbKO AOOMTbCA 3alyMaHHOW M3bICKAaHHOM
KOHUrypaLumm nocTpomnku, HO 1 fenaeT npouecc
PaboTbl 4OCTAaTOUYHO MMOKUM, UTO MO3BOJIAET ObICTPO
pearnpoBaTb Ha U3MEHSAIOLMNECS YCIOBUS.

Ha ypoBHe 30 3TaXa pacrnonoXmTca MPOMEXKYTOUHbIN
00630PHbIN 3TaX, AENAWMIN GaLIHIO Ha [Be BepTMKalb-
Hble 30Hbl. HMXKHAA NpefnaraeT KOMMaHWAM, 3aHATbIM
B cpepe ¢UHAHCOB, 0PUCHbIE MOMeLLeHMs Knacca A,
JOCTYN K KOTOpbIM OyfeT ocylecTBnATbCA yepes cre-
LMarnbHO BbleneHHy ana Hux rpynny nudtos. Co 2
no 6 3TaXk Pa3mMecTATCA PecTopaHbl, CBA3aHHbIe C LeH-
TPanbHOW BXOAHOW Fpynnoli Tpems naHopamHbIMUW -
Tamy. OyHKLUMOHaNbHas 4acTb MOMELLEeHNI BepxHeit
30Hbl NpefHasHaueHa Ana oducoB LWTab-KBAPTUPDI
komnaHun Guangfa Securities, a Takxke bygeT BmelLaTb
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61bNMOTEKY, apXu1B, MOMELLEHNA AN NPOBEAEeHUA pas-
JINYHBIX TPEHUHIOB U COBeLLaHni n Tenectyguio. MAtb
BEPXHUX 3Ta)kel npeanonaraeTca oTBecTy nog oducol
pykoBogctBa Guangfa Securities, a Ha camom Bepxy
6aLUHW, KaK 0ObIYHO, Pa3mMecTUTCs 0630pHas MioLaaKa.

Ecnn Kkakaa-To komnaHuA OygeT 3aHMMaTb cpasy
HeCKOMNbKO 3Taxkel, To ANA yaobCTBa ee COTPYAHUKOB
npegycMaTprBaeTCc BO3MOXHOCTb MPAMOro JIeCTHUY-
HOro COefIMHEHUA 3TaXke Mexay COOOM M C HUXHUM
LieHTpasibHbIM aTPUYMOM, BXOZ, B KOTOPbI OCYLLIECTBAA-
eTcA KaK Mo NecTHuUe, Tak 1 Mo naHaycam C CeBepHO
CTOPOHbI 3aHVA. XOPOLLO OCBELLEHHble IeCTHULIbI CO3-
fapyT KoMdopTHble YCIoBMA ANiA Nellero nepemelye-
HUA COTPYAHMKOB MEXAY STaXaMul, UTO TaKXe CHU3UT
Harpy3sku Ha Tpaduk nndTos.

[na 0630pHO NNOLWaAKM Ha BePLUVHEe 3haHnA npej-
YyCMaTpUBalOTCA ele fABe CheuuanbHO BblAeNIeHHbIX
rpynnbl NM$TOB, HEMOCPeACTBEHHO CBA3aHHbIX C doie
Ha MepBOM 3Take, OTKyfa HaBepx OyayT noAHUMaTbCA
6 BbICOKOCKOPOCTHbIX MOAbEMHUKOB.

BepxHuin 0630pHbIN  BecTUbONb CcnocobcTByeT
BOM/IOLLEHMIO KOHLeMNUMN MakcManbHO 3$peKTUBHO-
ro Ncrnosb3oBaHnA 3aaHusA. JIndToBble WaxTbl ycTpoe-
Hbl TaK, YTO NO HUM ByAYT ABUraTbCA Kak NMUPTbI, 06Chy-
XuBawowwye oducbl kKomnaHum Guangfa Securities, Tak 1
nepeso3flme PAAOBbIX apeHAATOPOB 3AaHWA, BKILO-
yad Te MMPTbI, KOTOPble MOAHMMAIOTCA Ha CaMblll BepX-
HWUIA 0630PHbIN 3Tax. TakMM 06pPa3OM, COKPATUNIOCh He
TONbKO 0bLLee YN0 MMPTOBBIX LLAXT, HO 1 3HAUYUTENb-
HO YMeHbLUUNCA pa3mep aapa.

BusyanbHO 3paHMe KaxeTcA pa3geneHHbIM Ha fABe
dyHKUMOHaNbHbIE 30Hbl, TAe BEPXHAA 4acTb, HaXoAA-
WaAca Hap MPOMEXYTOUHbIM BecTublonemM, MoBTOPS-

MnaH yyacTka, BUA CBEPXY

MecTtopacnonoxeHune
yyacTka

€T MOTMB Cy>KaloLeroca OCHOBaHVA B KOHQUrypaumu
BbICOTHOIO dolie, KOTOPOE KaXKeTCA aXypHO-AEKOPaT/B-
HbIM 3JIEMEHTOM, BbIPE3aHHbIM B NMPO3paYyHOi 06/MLIOB-
ke dacapa. BHewHAA KoHUrypauma 3paHna oTpaxaeT
BHYTPEHHIOI MNTAaHMPOBKY MOMELLIEHWIA, @ NPO3PaYHOCTb
MOJSIHOCTbIO OCTEKNEHHOrO Pacaa CMBONN3UPYET NPO-
3PaYHOCTb fesTeNbHOCTY KomnaHum Guangfa Securities.
YeTblpexaTaxKHbli BbICOTHDIN BECTMOIOMb BHELLUHE Bbiae-
NeH GonblUMM, pa3MeLLeHHbIM C TPEX CTOPOH 6aluHu
Megvadacagom, KOTOpbI BUAEH M3aaneka.

B obLweln cnoxHOCTY, 3haHne ocHacTAT 32 nudTtamu,
KOHTPONMPYEMbIMI KOMMbIOTEPU3NPOBAHHOWN aBTOMa-
TUYECKON cuctemon ynpasneHua. CnoxkHaa cuctema
KNMMaT-KOHTpona obecneunt 3HeproddpdeKkTuBHoe
KOHOVLMOHNPOBAHME B aPKUA 1 BIIAXKHbIN NETHUI
nepvog, a Takxe OyneT perynupoBaTtb pexxum oborpesa
MOMELLEHUIA B HEKOMPOPTHBIX YCIIOBUSAX 3VIMbI, XapaK-
TEPHbIX ANsi CyOTPONMKOB.

flapo 6alHK, cNpoeKkTMpPOoBaHHOE C yYeToM obecre-
YEHUA MaKCUMaJIbHOW MTMOKOCTY NIaHUPOBKU 1 3ddek-
TUBHOCTWN BHYTPEHHMX MPOCTPAHCTB, pa3fdensaeTca Ha
yeTblpe YacTU KpecToobpasHO mnepeceKaowyMmncs
Kopuzopamu. 3To NO3BONAET CO3faBaTb Pa3HOOOpas-
HYI0 KOHUrypaLmio MOMELLEHNI, U3MEHSA ee Mo Xena-
HMIO apeHJaTOPOB 1 He YBeNnUmnBas Npu 3TOM pasmepbl
Anpa. B cBA3M ¢ Tem, YTO B BEPXHIOO TpeTb 34aHUA
NMOAHUMAIOTCA He Bce NUdTbI, AAPO 34eCb MEHbLIEro
pa3mMepa, YTO MO3BOJAET BbIMrpaTb AOMOSIHUTENbHYIO
nnowaab Ana nomelieHuid. Takum obpazom, B Niyyluyto

MIOHb/UONb

Bbicota 50 m

Bbicota 110 m

Bbicota 150 m

Bbicota 200 m

BbICOTHAIE
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Ha yposHe 30 sTaxa 3gaHune
[lennTCA Ha fBe BepTMKalb-
Hble 30Hbl

BapuaHTbl NnaHnpoBoK
odM1CoB Ha 27 3Taxe

CTOPOHY M3MEHAETCA COOTHOLLEHME NMPOCTPaHCTBa Nnd-
TOBOW LWAXTbl U NOMIE3HOW MoLWaan, KOTOpoe B 34aHN-
AX KOHWYeCKoN GpopMbl, Kak MpaBuSio, CTaHOBUTCA BCe
60nee HEBbINIPBILHBIM MO Mepe POCTa STaxKel.

XoTA nocTpowika 1 3agyMblBasiacb B COOTBETCTBUM C
CamMbIMM BbICOKMMW CTaHAapTamy 6e3omacHoCcTH, Tpe-
60BaHNA K MPUMEHAEMbIM B CTPOUTENIbCTBE UHPOP-
MaLMOHHO-KOMMYHUKALMOHHBIM TEXHONOMMAM 3Hauu-
TesIbHO BbIPOC/N, MOKA OHa Haxogmnach B ¢pase npoek-
TUpoBaHus. MoTpeboBanncb opuchl, NpeaHa3HauyeHHble
cneuvanbHo ANnA GMHAHCOBBIX CAENOK, a TaKXe CTano
HeOoBXOAMMO OCHACTUTb MOMELLEHUA cucTeMammn bec-
nepeboNHOro NeKTPOCHAGXKeHUs, KoTopble 1 6binn
YCTaHOBMEHbI Ha KaXXAoM STaxke. bnaropapsa ocob6o nna-
CTUYHOW, NIErko npucnocobnsaemont Modenn agpa, Bce
JOMonHuTeNbHble TpeboBaHMA MOryT GbiTb peanr3oBa-
Hbl 6€3 yBeNnMUYeHnA ero pa3mepoB, KOTOPbIE YKe M3Ha-
YanbHO NO3BONAIOT MaKCMMasibHO CBOOOAHO UCMONb30-
BaTb BHYTPEHHee NPOCTPAHCTBO.

KoHcTpyKTMBHOE pelueHne Kapkaca 6allHn OCHOBaHO
Ha MpoBepeHHOM nogxoae. Hapaagy c ropusoHTanb-
HbIMM Harpyskamu, LeHTpaibHOe KBafpaTHoe AApo
MeCTKOCT BOCNPUMHUMAET BepTUKanbHble Harpysku
OT KOJIOHH, PacnofIOKEHHbIX MO ABE Ha KaXAon u3
yeTblpex CTOPOH 3[aHWA, MOCPEACTBOM ayTpurepos,
pa3MelLeHHbIX Ha Tpex TEXHUYECKUX YPOBHAX. Kpome
TOro, YaCTb Harpy3Km NepexoamnT Ha ABONHbIE KOMTOHHbI,
|PacnonoXeHHble BO BCEX YeTbIpex yrnax 3f4aHus, 4to
CMOCOOCTBYET CyLIECTBEHHOMY YNyuLLEHWO pacnpee-
NeHVA BepPTMKaNIbHOM Harpy3ku 3a cyeT WX AUCTaH-

LMPOBaAHHOIO PacronoXeHns. Takoe KOHCTPYKTUBHOE
pelueHne obecrneunBaeT BbICOKYO CTeNneHb MPOHUKHO-
BEHWA BHYTPb AHEBHOIO CBeTa U F’MOKOCTb NNaHMPOBOK
OOUCHBIX MOMELLEHNIA, MOCKONIbKY HET HEO6XOANMOCTH
B MPUMEHEHNN [MaroHasNIbHbIX 3IEMEHTOB KpenneHna
KOHCTPYKLUIA, NepeceKatolyx NPOCTPaHCTBO, Kak 3TO
MMeeT MecTo, Hanpumep, Npv KUCMob30BaHNM auaro-
HanbHO-CETYATbIX KOHCTPYKLMIA.

DYHKUMOHaNbHBIA N 3CTETUYECKU KOMMIEKCHbIN
noaxop K peleHuto 61o4Hom cuctembl pacaga coyerta-
eT B cebe pAg Mep Mo COXpaHEeHWIO 1 MONYYEHWIO SHep-
rmn. Bblcokonpomn3BoauTenbHoe CBETOOTparkarolee
OCTeK/eHNe 1 BepTMKanbHasA CUCTEMa 3aTEHEHUSA CMO-
COBGHbI MMHVMU3MPOBaTb TEMIOBON HarpeB BHYTPEH-
HUX NMOMELLEHUN, B TO BPEMSA KaK YepHbIl rpagmeHT
CTEKNOKPUCTaNINYECKOro NPUMNos, PUCYHKOM KOTOPO-
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ro OTMeUEeH BepX KaK[oro CTEKNOMaKeTa, He TONbKO
GNOKMPYET NpsAMbIE COMHEYHbIE Jlyun, HO U CO3AaeT
BU3YyanbHbIl Nepexof K Henpo3payHbIM ClaHAPessaMm.

OpUWEHTVPYACb Ha BbICOKME 3SKOMOrMYyeckue CTaH-
JapTbl Npeobpa3oBaHVA CONHEYHOW SHEPTN BCTPO-
eHHbIMK  doToaneKTpryeckummn mopynamm (Building
Integrated Photovoltaics, BIPV), pa3paboTunku npoekTta
MAaHPYIOT MOKPbITb aHTPBOJLTbI CreLManbHbIM MaTe-
pranom, YTo HapAgy C 30THYTbIMM CTEKIAMM MNO3BONT
[06UTBCA HYXKHOTO 3ddeKTa.

Wx HaknoHHasa popma cyLecTBEHHO NoBbllaeT 3dpdek-
TVBHOCTb U3BNEUYEHVA SHEPTUM U MPULAET OCTEKNEHIO
BUA NepenuBaloLenca )UKo cybcTaHuuy, co3paBas
WII03UI0  OTCYTCTBUA CTekna. Mofgo6Hble 3SnemeHTbl
UCMONb3ytoTCA B OTAENKe hacafioB Ha YPOBHE CABOEHHDIX
TEXHNYECKIX STaKel, MONTHOCTbIO OXBaTbIBas 3T yYaCTKN
06/MLIOBKM 11 AEMOHCTPUPYA CTEMeHb ee MPOo3payHo-
cm. TockonbKy B MpPoBUHUMKU TyaHOyH PacronioXeHO
HECKOMbKO BefyLMX MAPOBbIX NMPOU3BOAUTENEN TOHKO-
MMEHOYHbIX 3HEPro3pdeKTUBHbIX MaTepranos, nepeg
aBTOpaMuy NMpoeKTa CTOAN HENEerkmiA BONpoc NcCiefoBa-
HVA 1 BbIGOPa NPOAYKLIMMN MECTHBIX KOMMaHWi, Mpeasio-
MKMBLLVX COOCTBEHHDBIE YHUKATbHbIE PELLEHUS.

O6wwuin Bup dacagoB OallHM CO3LAET BrieyatieHue
MeMOpaHbl, TYro HaTAHYTON mexAay npodunmpoBaH-
HbIMW KOJTOHHaMU MO yrnam 3faHus. Mopgo6HbIN Br3y-
anbHbIli 3GPeKT 1 peleHre Ppacaios B CTOMb Bblpasu-
TeNbHON MaHepe AOCTUraeTCA 3a CYET BbICTYMaloLmX
BEPTUKanbHbIX pebep B Brfe MIaBHNKOB, KOTOPble He
TONMbKO HecyT OYHKLUMOHANbHYIO Harpysky, 3awuuias

Cekuun
dbacapa

BHYTPEHHME MOMeLLeHNA OT COMHEYHOro CBeTa, HO U
NpYAAI0T CKYNIbNTYPHOCTb GOpMam 3[aHusA, TaK XKe, Kak
obneraiowas ogexa noayepKmnBaeT CuysT YenoBeye-
cKoro Tena. B otaenke HaBepLms, rae PacnonoXnTca
BbICOTHbI 0030PHbIN BeCTMONb, «MNaBHUKW» pPas3-
MelLLaloTcA No nepuMeTpy BHYTpeHHero dacafa, noa-
YyepKkumBaa cyxawllytoca opmy atpuyma u obpasya
BOMHYTbIN Ayroo6pasHbiii CUNYST, KOHTPaCTUPYOLWWIA
C OPTOroHaNbHOWN ceTKoln ¢acapa. Bbiwe «nnaBHUKM»
nocTerneHHo M3MeHAT GopMy M pasfenanTca AnA
Co3/aHnA CBOe0OPa3HOW, BOTHYTON B cepeanHe, 3y6-
YaTol CTEKNIAHHOW M3ropoay, 3aKpblBatoLLeli NomMelLle-
HWA, OTBEAEHHbIe MOA BbICOTHOE dolie. IT «3y6LbI»
Cy»KaT CTUIM30BaHHbIM AOMOSIHEHUEM, obpamnsto-
WMM TpaneuueBMAHYIO YacTb KapKaca 3paaHua, obpa-
30BaHHY0 TOHKMMM KOJIOHHaMK B yrnax ¢pacaaos, co3-

[laBasi Ha ero BepPLUVHE U3SALLHYI0 aXKyPHYIO KOPOHY.

Hanunuve pyroobpasHbix 3nemMeHTOB BBEpXY CBuAe-
TeNbCTBYET 06 yBaXeHUW co3faTtereli NPoeKTa K Tpagu-
LIMOHHbBIM hOpMaM KUTACKOM apXUTEKTYPbl M OQHOBpPE-
MEHHO HeceT onpeaeneHHyio GYyHKLMOHaNbHYIO Harpys-
Ky, elle pa3 MOBTOPAACb Ha YPOBHE MEPBOro 3Taxa,
rae BbICTYNalowWmin KOo3blpeKk obpasyeT OpurvHasbHbIN
HaBecC Haj BXOAOM B 3faHue. Boigenaacb markon gyromn
13 pacagHOro o6bema, OH NMO3BOJAET HECKOSBbKO 3aBU-
HYTb Bry6Gb BXOAHYIO rPYMMy, YTO, COMMIAaCHO MECTHbIM
TPaguuMAM, O3HaYyaeT CBOEro pofa npurnallaowmn
KECT, MOHATHBIN KakK MOCTOSIHHbIM OBUTaTeNAM 3[aHus,
Tak 1 nocetutenam. Crioi nepopupoBaHHON HEPKaBe-
IOLLe CTanu, BCTPOEHHbIN B CTEKMNAHHYIO KPbIly BXOA-
HOro HaBeca, 6yaeT noacseyeH U3HyTpY. OTpaxkas con-
HEYHBbI CBET fHEM, CTanb CO34acT UTHO3UI0 NOCTOAHHO
LMPKYNMPYIOLLEro BHYTPY NOTOKa PTYTH, @ HOYHAsA Noj-
CBETKA CAEeNaeT 13 Hero MaHAWMN UCTOYHMK MAFKOro
Mepuatollero ceeta. [1na obecneyeHns KauyecTBEHHOMN
|peanusaumm 3TUX BeCbMa CJIOXKHbIX B BOCMPOU3BEeAEHUN
ob6TekaeMbIx GOpM, KOTOpble K TOMY e HOSKHbI OblTb
|PaLMOHaNbHBIMU U SKOHOMUYECKN 3PHEKTUBHBIMY, BCE
yepTexm O6blv 06paboTaHbl KOMMBIOTEPHBIM METOLOM
napameTpUYecKoro NPOEKTUPOBAHMS, YTO MO3BONNIIO
n36exaTb ABONHbBIX U30rHYTbIX MOBEPXHOCTEN U APYrX
npo6nem ¢ KOHGUrypaumen NOCTPONKM.

B pononHeHwve, pagom c 6allHeln NnaHNpyeTcsa BO3-
BefleHVe npepBapswolero noguyma — Hebonbworo
3aaHuA 24-meTpoBoW BbicoTbl. [pegnonaraercs, yto
nogo6bHaa KOHCTpyKuuAa Ao6aBWT NNOLWAAN Yenose-
Yyeckmii MacwTab u ypaBHOBeCUT O6LLyl0 KOMMO3U-
uuto. ObpalleHHbIN K NapKy, NPUNOAHATLIN Haj 3em-
nei NPAMOYronbHbIN 06bem noguyma obpasyer elle
ofHYy cBoeobpasHyl KOHCOMb nepes BXOAOM B 3Aa-
HWe, BbICTYMaoLLYI0 3a Npefenbl OCHOBHOMO pa3mepa
6alHy Ha 18 M C Ka)KpoW CTOpoHbl. KoHCTpyKumA
YeM-TO HaNMOMMHAET CBOErO pofa «4OMUK Ha fiepeBey,
KOTOpble UHOTAA CTPOAT Cpean BETBEW pacnpocTpa-
HEHHOW B 3TUX MecTax OeHranbCKo CMOKOBHWLbI
(Banyan tree). /1 B To e Bpems, OHa BOCMPUHMMaETCA
KaK BHYLUMTENIbHble BOPOTa, Yepe3 KOTOpble JONKHbI
NPOWTN MOoCeTUTENV MPU BXOAE Ha MpueraoLyo K
Guangfa Securities Tower nnowaab. Kak 1 pamoyHas
KOHCTPYKLMA KapKaca, MOAWYM aKLeHTUpyeT BU3y-
anbHyI0 CBA3b MeXAy BXOAAaMM B rMlaBHOE 3[aHuve 1 B
napkK, NoaYepKnBan ee Taknm obpasom.

JNangwadTtHbI AM3aliH KOMMNeKca BKIOYaeT B cebsa
OOLMPHBIA 6accelH, B KOTOPOM OTPaXKatoTCs dneraHT-
Hble GOpMbI HaLLHK, @ CaMa OHa KaXkeTcA BblpacTatoLLeln
13 BoAbl Hanogobuve ancbepra, co3gasas Ha npunera-
IolWen TeppuTOpMn OLLyLeHNe npoxnagpl. Heckonbko
HaXoZAWNXCA PAJOM C aTPUyMOM ABOPUKOB Takxke
MMEIOT NCKYCCTBEHHbIE BOLOEMbI C MPO3PaYHbIM JHOM,
obecneyrBatoLLne ecTeCTBEHHOE OCBELLEHNE HECKOSb-
KX QYHKLUMOHAMNbHBIX MOMELLEHNI, PacMONIOKEHHbIX
NOA HUMU, HUXeE YPOBHA 3eMJIN.

LLInpokmnin newexoaHbI CNyCcK MAET OT BXOAa B LieH-
TpasbHbI BECTMOONb, NPUBOAA B OOLUNPHDBIV aTpUyM,
KOTOPbI BbIXOAUT 3a Npefenbl 34aHnA B NPUMbIKato-
WM K HEMY [BOP.

Ona pasmelleHns 60MbLIOI CTONOBOWN 30HbI U ANA
HenocpefCTBEHHOro CoobLeHNA C NoAMYMHOWN npu-
CTPOWKON UCMONb3yeTcA MOA3EMHbIN BeCcTUGIoNb,
OTKpbIBalOWMIA K Hell [oCTyn coTpyAaHuKoB Guangfa
Securities, a Takxe nocewarowmnx 3gaHune VIP-nepcoH,
KOTOPbIM MpeAsioxaT NapkoBKY Ha 3TOM ypoBHe. MNaATb
noA3emHbIX 3Taxke obecneyat okono 850 napKoBou-
HbIX MECT, a NepemMeLleHne aBToMoounen s¢ppeKTMBHO
OpraHu3ytoT NPy NOMOLLM AOBOJIbHO CIOXKHOW CMCTEMbI
C UCNOJIb30BaHNEM ABYX HAKJIOHHbIX Cbe3[10B, UHTerpu-
pOBaHHbIX B naHALWadT yyacTKa.

HeTprBranbHoe apxmTeKTypHOe pelueHune, paspa-
60TaHHOE B COOTBETCTBUM C CaMbIM/ COBPEMEHHbIMM
MeXAyHapoAHbIMU CTaHAapTaMu MPOeKTUPOBaHUS;
CHMXEHMEe arpeccMBHOro BO3AENCTBUA 3[4aHMA Ha
JKONOrMI0 palioHa, AenuKaTHad ero WHTerpauva B
OKpY»KaloLLyto ropofcKyto cpepy, 6e3ycnoBHo s¢pdpek-
TUBHOE pelleHne MO YBeNMYeHUo MOone3How nno-
WaaM 3TaxKel, a TakXe OPUrMHanNbHOCTbL Mnpunera-
IoWKMX OO6LEeCTBEHHbIX 30H BbIFOAHO OTAMYAOT 3Ty
NoCTPONKY OT pafda el nopobHbiX. 3aaHne HOBOM
wrab-kBapTUpbl Guangfa Securities coBeplieHHO
eCTeCTBEHHO BMMCbIBAETCA B OKPY»KaloLLyo 3aCTPON-
Ky, Mpv 3TOM co3JaBas HOBblii Mpeobpasyowmin
ropoACKON OPUEHTUP, CMOCOBHLIN CTaTb UCTOYHU-
KOM ropfocCTV He TONbKo Ana paboTtaowmx B 6alHe
nofien, Ho 1 BCero ropoga.

Guangfa Securities Tower B HacToAlee Bpems
NPOXOAWT NPOoLEecC yTBEPXKAEHMA U OPabOTKN Npo-
€KTHbIX peLleHunii, a NoAroToBuTeNIbHble PaboTbl Ha
yyacTKe 3aCTPOMKM Yxe Hauyanuchb.

MpoekT
Guangfa Securities Tower
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WHHOBALIMOHHDIW KONMOPUT

Ha3BaHbl nyyine Heb6ockpebbl 2012 roaa no Bepcmm CoBeTa Mo BbICOTHLIM 3[4aHKAM
1 ropoackoii cpeae obutanms (CTBUH).

MaTtepuanbl npegoctasneHsl CTBUH

TO ueTbipe pervoHasnb-
HbIX JlaypeaTa, 13 KOTOPbIX
oceHblo CTBUH BbiGepeT
MeXAyHapoAHoro nugepa.
OpraHuszaTtopbl 1 4YneHbl
XKIOpY  OTMeYaloT BbICOKY aKTUBHOCTb
CTpouTenbcTBa HebOCKpeboOB MO BCeMy
MUpy: B 6GnarornonyyHom [JOKPU3NCHOM
2005-m 6bIn chaaHbl Bcero 32 6allHu, a B
2011-m - 88; B TekyLem rogy nnaHupyerca
3agepwntb 96. [lepBoe mecTo no uucay
BbICOTHbIX 3[aHWUIN 3aHMMaeT A3udA, 3a Hel
cnepyeT banxkHun BocTok.

Jlyuwwum B pernoHe Asua n AscTpanasua
BrepBble 3a UCTOPMIO NPEMMI CTan aBcTpa-
nuincknin Hebockpe6 1 Bligh Street B
CupgHee, CNpOEKTUPOBAHHBLIN HEMEeLKUM
apxutekTopom Kpunctopom MHreHxoBeHOM
(Christoph Ingenhoven).
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B HenpocTom yuyacTok, BblgeneHHbI Nog,
3acTponky B LleHTpanbHOM pgenosom pai-
oHe CupHes, apXUTEKTOP MacTepCKM BMU-
can 3eraHTHbIN N1MNC HoBoM 135-meTpo-
Bol 6awHu 1 Bligh Street. OHa npennaraet
apeHaTopaM HeCKONMbKO PeBOSTIOLOHHBIX
TEXHONOrMYeCKNX AOCTUXeHM. B ueHTpe
3[aHNA pacrnofnaraeTca Camblli BbICOKUN B
ABCTpanuu, oTAeNaHHbIN CTEKIOM 1 anioMu-
HMeM CKBO3HOW aTPUyM, KOTOPbI MPOXOANT
BAONb BCEl BepTMKany BbICOTKM, obecneun-
BasA ee ecTeCcTBeHHOW BeHTUnAunen. Cpegun
ApYrux WHHOBaLMI: ABOVHOWN BEHTUAUPY-
eMblll OCTEKNIeHHbI dacag n rmbpuaHasn
cucTeMa, MCNOMb3yioLWas ra3 1 CONIHEUYHYIO
SHepruio AnAa oxnakaeHusa, oborpesa u
nofauv aneKTpuyecTsa B 3haHue.

YneH xiopn BepHep 306eK, ocHoBaTenb
komnaHun Werner Sobek Group, cuwuTaer:

1 BLIGH STREET

PasmewyeHune: CvpHen, ABcTpanusa
Bnapeneu: DEXUS Property Group;
Cbus Property

ApxuTekTypa: ingenhoven architects;
Architectus

BbicoTta: 135 m

3TaXKHOCTb: 28

HasHaueHwme: oducHoe
KoHcTpyKkumu: Enstruct Group
NH>KeHepHble KOMMYHMKaLn:
Arup Sydney

Cpaua B 3Kcnayartayuio: nonb 2011

«BblCOKMI eCTeCTBEHHO BEHTUIMPYEMbIN
LileHTpanbHbI aTpuyM coeauHAeT oPpUCHbIX
cnyXawmx C NpupoAoi, cosfaBas oLly-
LleHe OTKPbITOCTY 34aHuA. A uenbii pag
06LLEeCTBEHHbIX MPOCTPAHCTB, U 0COHBEHHO
daHTacTMUeCcKNn caf Ha Kpbllle 3JaHus,

© ingenhoven architects + Architectus / H.G. Esch, Hennef

3HaUUTENbHO MOBbLILIAIOT KayeCTBO KW3HU
ero obutatenei».

Jlaypeatom Ha bnvxHem Boctoke crtan
Heb6ockpeb Doha Tower »KaHa Hysens (Jean
Nouvel), noctpoeHHbIli B cTonuue Katapa.
34aHve uunuHapuyeckon GopMbl, SNeraHT-
HoW 1 3pdEeKTUBHON OJHOBPEMEHHO, CO3Aa-
€T HOBbI 3aMETHbI OPUEHTUP HA FOPU3OHTE
6bICTPO pacTywen ctonuupbl Katapa. Qacag
6allHN BbIMOJIHEH W3 CTWUIM30BAaHHOW MHO-
rOoC/IOVIHOM peLueTKKn, oTCbinalwen K cTa-
PVHHBIM Y30pam TPaAMNLMNOHHBIX UCIaMCKNX
CTaBHel, CNPOEKTVPOBAHHOM, YTOObI YKPbITH
6alUHI0 OT COMHLA. B ueM-To cxoxas ¢ oduc-
HblM 3gaHuem Torre Agbar, NoCTpoeHHbIM
Hysenem B bapcenoHe, Doha Tower Ansetca
NnepBbIM Ha CErOAHALWHUNA AeHb BbICOTHLIM
COOpY>KEHMEM, B KOTOPOM OMOPHbIN KapKac
MMeeT AMnaroHanbHO-CeTUYaTYD CTPYKTYpY.
OTCcyTCTBME LeHTpanbHOro Agpa no3sonsaet
MaKCUMaJIbHO YBENNUYUTL NNOWaAb NpeaHa-
3HaUEHHbIX 4N1A claun B apeHay NOMeLLEeHUIA.

Punuappg Kyk (Richard Cook), npencepatens
HarpagHoro komuTeTa 1 COOCHOBaTENb KOM-
naHun Cook + Fox Architects, oTmeyvaerT:
«®Dacap 3paHuA siBnsieT cobor obpasel npe-
KpacHoro crnocoba BblpaXkeHnsi 0COOEHHO-
CTell HaUMOHaNbHOW KyNnbTypbl, CBA3bIBaA
3Ty OYeHb COBpPEMEHHyl0 6allHI CO CTa-
PVIHHBIMW MCNaMCKMMK nocTponikamu. OH
TakXe co3paeT haHTaCTUYECKYIO UTPpy CBeTa
BHYTPW Hee, OOHOBPEMEHHO HenTpanunsys
NpAMble COMTHEYHbIE NyYn».

JNlyywee B EBpone 3paHve - Palazzo
Lombardia - nepBbii naypeat npemun
CTBUH wn3 Wtanum. Hebockpeb BbicoTON
160 M, cO3AaHHBIN amepurKaHCKM 6topo Pei
Cobb Freed & Partners, ctan cambiM BbICO-
KM B ropope. Ero oco6eHHOCTb — OrpOMHbIN
BeCTMOMb-N1a3a ¢ MEMOPAHON-KPOBIIEN 13

DOHA TOWER

PasmelyeHue: [loxa, Katap
Bnageneuy;: H.E. Sheikh Saoud bin
Mohamed bin Ali al-Thani
ApxuTtekTypa: Ateliers Jean Nouvel
BbicoTa: 238 m

DTa)KHOCTb: 46

HasHaueHwme: opricHoe
KoHcTpyKuunm:

Terrell International

NHKeHepHble KOMMYHUKaLUN:
Terrell International

Cpaua B 3KcnayaTtauymio: MapT 2012

nonumepa ETFE, HanomuHaoowmnn mmnaHckmne
Toprosble naccaxu. Kpome Ttoro, Palazzo
Lombardia okpyxeH pAagoM 3eneHbix 30H
1 NSoWajen, CBA3bIBAIOLMX €ro NogHoXue
C ropofoM M PacnonoXKeHHOW Nobnan3ocTun
3HameHuToW 6aLuHeii Pirelli.

WcnonnutenbHbin anpektop CoBeTa no
BbICOTHbIM 3[aHUAM W TOPOACKOW cpepe
o6utaHua (CTBUH), uneH xiopn SHTOHM Byg
(Antony Wood) rosopuT: «B ropogae, n3sect-
HOM CBOeW NCTOpKEl 1 ABNAOLEMCA OAHUM
M3 LEHTPOB MOAHOW MHAYCTPUM, OGaluHA

NOSIHOCTbIO COOTBETCTBYIOT OKpY»KatoLen
ee cpefle. OTO He MPOCTO GalHA — NPOEKT
Cco3AaeT CBA3aHHbIN BOEAMHO KOMMO3ULM-
OHHBbIN PAf NapKOB 1 TOProBbIX NioLajen,
KOTOPbIM MpPUCYyLL OCOObIA KOMOPUT 3TOWA
MEeCTHOCTU».
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PALAZZO LOMBARDIA

PasmeweHune: MunaH, Utanus
Bnapgeneu: Regione Lombardia
ApxutekTypa: Pei Cobb Freed & Partners
AccouyumpoBaHHble apxuTeKTopbl: Paolo
Caputo Partnership; Sistema Duemila
Architettura e Ingegneria s.r.l.

Bbicorta: 161 m

dtaxHocTb: 40

HasHaueHwme: npaBuTeNbCTBEHHOE
30aHune

KoHctpykuyuu: Thornton Tomasetti
NH)KeHepHble KOMMYHUMKauum: Arup
Cpaua B skcnnyaTauymio: Mapt 2011

JNlyywwrmn B 06enx Amepurkax MpusHa-
Hbl 6awHy Absolute Towers, npo3BaHHble
«MapunvH MoHpo» 3a u3AWHble M3rnbbl
MNbIWHBIX GopM. OHY CTanN HOBbIM CIMBOJIOM
Ha ropwmsoHTe Muccuccarn (Mississauga) —
6bICTPO pacTyuiero npuropopa TOPOHTO.
3ambicen apxXMTeKTOPOB KUTANCKOW macTep-
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ckot MAD BonnoTtunca B ctpemsieHnn goba-
BUTb FOPOLCKOMY Mei3axy HeuyTo «OoyeHb
ecTecTBEHHOE, WM3ALHOE U YenoBeYHoe,
oTnMvalolleeca OT TUMUYHbIX 6e3nnKmx
KOpPOOOK GONbLUMHCTBA COBPEMEHHbBIX 3Aa-
HUM». XapaKTepHOM YepToW MpoeKkTa ABNA-
l0TCA MaBHble HENpPepbIBHbIE NHUN Ganko-
HOB, obpamnAiLMe KaxKAbIA 3Tax 3fJaHuA.
3akpyumBatowanca dopma baweH foctura-
eTcA 3a cYeT yANBUTENIbHO NPOCTOro U Hefo-
pOroro KOHCTPYKTVBHOMO peLleHN .

YneH xiopn O3sug Ckott (David Scott),
pyKkoBOAUTENb KOMaHAbl WHXKEHepOoB MO
NPOEeKTUPOBAHUIO 3[aHWUIA N COOPY>KEHUN
komnaHun Laing O’Rourke, KOMMeHTUpy-
eT Tak: «B nocnegHne rogbl 6bino co3pa-
HO HecKonbKo 6alleH U30rHyTo-BbiMyKbIX
bopM. B HeKkOTOpbIX M3 HUX ANA Cco3jaHuA
CBOOOAHOrO KOHTYpa WCMOSIb30Banncb
6anKkoHbl, B APYrMX — BHELWHAA CTOPOHa
cTpoeHua. B 6awHsax Absolute BMAHO, Kak

n3rnbaeTca 1 3aKpyumBaeTcs camo 3haHue,
6narogapa uyemy pocTuraetcs Haubonee
OpPraHWYHbIA CUNY3T 1 CO3AaeTcA MpeKpac-
Hbli HOBbIN OPUEHTMP pPa3BMBalOLErOCs
ropoACKOro NPOCTPaHCTBay.

Bnepseble CTBUH npucyann npemuio 3a
HOBaTOPCTBO: ero nonyumno 6opo Aedas 3a
odUCHBII KOMMNEeKC M3 napHbix GaweH Al
Bahar Towers B A6y-[1abu. Xiopu oueHuno
MEXaHMYecKne 3aluTHble 3KpaHbl Ha daca-
[ax, ynpasisemble KOMMbOTEPOM U MO3BO-
NALWMe CHU3UTb HarpeB OT cofHUA Gonee
yeMm Ha 50%, uTo No3BonAeT co3aaBaTb bonee
KomdopTHble ycnoBuAa pna obutatenen
GallUHW. TV CONHLE3aLLMTHbIE SKPaHbl TakXe
dopmumpytoT ocobyto 3CTETUKY 3KCTepbepa
3naHuA. ®acap 6bin 33AyMaH Kak coBpemeH-
Has UHTepnpeTauna TPagNLMOHHOIrO Uciam-
CKOro y30pa, xapakTepHoro ana odopm-
neHnsa «mawpabumn» (NonynApHoro BUAA
[epeBAHHON aXXypPHOW WMPMbl UAN CTaBHW,

© FernandoGuerra

©TomArban

ABSOLUTE TOWERS

PasmeweHune: Muccuccara, KaHaga
Bnapgeneu: Fernbrook and Cityzen
Apxurektypa: MAD architects
AccoumnmnpoBaHHble apXUTEKTOPbI:
Burka Architects

BbicoTa: 6awHa 1- 179,5 m;

6alHA 2 - 158 m

ITaXHOCTb: 6aliHA 1- 56 3T,;

6aluHA 2 - 50 3T,

HasHaueHume: xunoe

KoHcTpykuyumu: Sigmund Soudack
NHKeHepHble KOMMYHUKaLun: Stantec
Cpaua B 3KkcnnyaTtaymio: aBryct 2012

LIMPOKO pPacnpoCTpaHeHHOW B HapoAHOW
NCNTAMCKOW apXWUTeKType M WUCMOoJb30BaB-
werica anAa obecneyeHUa yearHEHHOCTH, a
TaK>Xe YMeHbLUEeHNA NPOHNKHOBEHNA BHYTPb
COJIHEYHOTO Terna 1 CBETOBbIX OIMKOB).
Kpuc Yunkuncon (Chris Wilkinson), ocHo-
Batenb u pykosoautenb Wilkinson Eyre

Architects, oTmeuaeTt: «®acag Al Bahar
ynpaBnfaeTcA COBPEMEHHOW KoMMbloTep-
HON CMCTEMOW, KoTopasa OnNTUMUsnpyet
NnocTynneHne CONIHEYHOro Tenna U CBeTa,
N Takon ypoBeHb 3PPeKTUBHOCTU JOCTU-
raetca Brnepsble. Kpome TOro, KoHuenuua
dacagHoOl cucTembl 3[aHMA HepaspbiBHO
CBA3aHa C KyNbTYPHbIM KOHTEKCTOM CamMoro
ropopan.

Takxe Obinn BpyuYeHbl MNepcoHanbHble
Harpagbl. XenbmyT AH (Helmut Jahn), aBTop
MHOTUX WHTEpecHbIX HeboCcKpeboB, BKItO-
yaa Deutsche Post B boHHe, nonyunn npe-
Muto umeHm JlnHHa C. bugna (Lynn S. Beedle),
ocHosatena CTBUH, 3a Xu3HeHHbIN BKNag B
APXUTEKTYPY.

«XenbMyT co3fjan HeBepoATHOe Hacneane
BbICOTHbIX 3[aHWIA, OXBaTblBalwlliee BeCb
3eMHow wap. Ero penyTauna yenoseka, cBo-
60HO oulyulatoLero ceba Kak B EBpone, Tak
1 B A3un, 6yaTo y ceba foma B Ynkaro, ocHo-
BbIBAETCA Ha €ro HeN3MeHHOM CTPEMJSIEHUN
K COBEPLUEHCTBY U BHMMATENIbHOM OTHO-
LWeHUN K OKpy»alollel cpefie», — 3ameyaeT
TumoTn xoHcoH (Timothy Johnson), npea-
cepatenb CTBUH v gnsann-naptHep NBBJ.

Mepanb nmenn ®asnypa P. KxaHa (Fazlur
R. Khan) 6bina nprcyxaeHa ameprikaHCKM
nHxeHepam Yapnb3zy TopHToHy (Charles
Thornton) n Puuapay Tomacertn (Richard
Tomasetti). Ix ponrocpouyHble napTHep-
CKMe OTHOLLEeHNA obGecrneunnn OCcHOBY LA
MHOTUX APKUX VHHOBALMOHHBIX BbICOTHBIX
34aHui no Bcemy mupy. O1o Taipei 101 Ha

AL BAHAR TOWERS

Pa3smeuieHne: Aby-[labu, OAD
Bnageneu: Abu Dhabi Investment Council
ApxuTtektypa: Aedas Architects Ltd
BbicoTa: 145 m

3TaXKHOCTb: 29

HasHaueHue: opricHoe
AccoumnmpoBaHHble apXUTEKTOPbI:
Diar Consult

KoHcTpyKumu: Arup

NH)KeHepHble KOMMYHUKaL:
Arup

Cpava B dKcnyaTauuio:

nioHb 2012

TanBaHe, Petronas Twin Towers B Manansuu,
World Financial Center B Hblo-Mopke,
Plaza 66 B lllaHxae n 3paHne Mellon Bank
B lMutcbypre. He meHee Ba)KHO, UTO OHMU
3aHMMaloTCA nperofaBaTesibckon paboTon,
nomoras BOCnuTaTb cieayioLiee NokoneHne
VHXeHepoB-cTpouTenen.

«Yapnun n Puuyapg AsnawTcA npume-
POM OAHOrO M3 CaMbIX MPOYHbIX AENOBbIX
COTPYAHNYECTB B MPOEKTUPOBaHWUW, Hamno-
MUWHaA HaM, YTO HN OAHO 3[aHuNe He ABNAeT-
CA pe3ynbTaToM TPyAa TOMbKO OJHOTO Yeno-
BeKa. Bnepsble npeacTaBnAnA K 3Tol Harpage
cpa3y AByx uyenosek, CoBeT oTMeYaeT LeH-
HOCTb COTPYyAHMYeCTBa 3TUX NpodeccmoHa-
NOB, YYaCTBOBAaBLUMX B CO3[AaHNMN HECKONb-
KX BaXHbIX MUPOBbIX MOCTPOEK», — 3aABNA-
e1 Yunbam benkep (William Baker) , naptHep
komnaHum Skidmore, Owings & Merrill, uneH
MNMoneunTtenbckoro coeta CTBUH. ™
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MPO3PAYHO O MTPO3PAYHOM

I'I0ﬂ60p TONLMHDI CTEKNa 3anoIHeHUN C(BeTOMNpPoO3paUvHbIX KOHCTpYKI.II/Iﬁ

WHxeHepbl NpoeKTHO-KOHCTPyKTOopCKoro 6ropo OO0 «Antoteppa CK» B TeUeHMe MHOTVX ieT
HaKanMBaloT OMbIT MO PELLEHMIO 3a[aY, CBA3AHHDBIX C aPXUTEKTYPHO-CTPOUTENbHBIM MPOEKTMPOBAHVIEM
dacafoB Kak KOMMIEKCHBIX HXEHEPHbIX CUCTeM, 0becneyrBatoLLmX GyHKLMN OrpakaaloLmx
KOHCTPYKLMI 30aHNA HA BbICOKOM COBPEMEHHOM YPOBHE.

Tekct BUKTOP PA3YBAEB, pykosoguTens MKB OO0 «Antoteppa CK»

paguunoHHo  6Gonbloe
BHMMaHMne KomnaHuemn
000 «Antoteppa CK» yge-
nAeTCA KayecTBy BbiMycKae-
MOW NpoAayKuun, 4to npea-
nonaraeT TEXHOMOMMYHOCTb, HAalE€XHOCTb U
npaBoBY0 060CHOBAHHOCTb MPUHATbIX MPO-
E€KTHbIX peLleHnn.

CneymanncrTamm Halwen KOMMNaHUM Henpe-
PbIBHO NpoBoanTCcA paboTa No NoncKy Hau-
6onee ONTUMANbHbBIX PELIEHNI Pa3TNYHbBIX
MNHXeHepHbIX 3aflay B 0651aCTV NPOEKTMpPO-
BaHMA COBPeMEHHbIX dpacaaos.

OpHoM 13 BaxkHeMwWwux 3agady B obnactu
NPOEKTMPOBaHNA CBETOMpPO3payHbiX daca-
OB fABNSAETCA noabop TOSMWMHBI CTeKoN B
COCTaBe CBETOMPO3payHblX KOHCTPyKuuin. B
JaHHOWN CTaTbe Mbl MOAEeNMMCA OMbiITOM B
pelleHnn 3TON, Ha Haw B3rNAg, HegoCTaTou-
HO GOpManM30BaHHON NHXEHEPHOW 3ajaun.

PaccmoTpym pasnuuHble nogxofbl K ee
peLeHnio B KOHTEKCTe CyLLeCTBYoLWen HOp-
MaTuBHOM 6a3bl PO 1 EC. Ocoboe BHMMaHue
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yAenMM metofukam nopbopa Tpebyembix
TONLWMH CTeKNa B COCTaBE CTEK/OMNaKeTa.

PACHYETHOE CONMPOTUBNEHUE

HA U3rnb AnAa CTEKNA

Monbopka MHPOpMaLMM MO MPOYHOCTU
He3aKaJIeHHOro u 3aKkaJleHHOro CTekna,
[OCTynHaa B HOPMAaTMBHOW AOKYMeHTa-
umn.

HesakanenHoe ctekno - [OCT 111-2001
«Cmexsio siucmosoe» [5]. lMpunoxeHue b (cnpa-
804Hoe). [I[pouHocme cmekna Ha usaub — 15 Mrla.

3akaneHHoe cTekno — OCT 30698-2000
«Cmeksio 3akaneHHoe cmpoumesnbHoe» [6],
«n. 4.1.10. CnpasoyHele 3Ha4YeHUs pac4emHo-
20 conpomueJsieHUa CMeK/a Ha pacmsxeHue
npu usaube: aucmosozo — 120 Mfla, y3opya-
moezo - 90 Mlla».

B CH 481-75 «MiHCmpyKkyua no npoekmu-
pOBAHUI0, MOHMAXy U 3KCNJlyamayuu cme-
Kaonakemos» [3] npepnaraeTca B KauecTBe
peKoMeHyeMOoro pacyeTHOro COMPOTUB-
neHVA Ha m3rnb AnA 3akaneHHOro cTekna

NCnonb3oBaTb 3HauveHue 250 Krc/cm?, ona
He3aKafleHHOro cTekna — 150 Krc/cm?,

B EBponeiickom ctaHgapte EN 13474 [7]
npepnaraeTcs, OTTajKMBasAcb OT 6Ga3oBoW
NPOYHOCTU CTeKNa (B 3aBUCMMOCTU OT XUMU-
YyecKkoro cocTaBa CTeKNa, TUna ero npefHa-
NPAXeHUa M T. N.), BbIUNCAATb pacyeTHoe
conpoTuBneHne npu nsrunbe ( fgd) cnepyto-
Wwmm obpaszom:

[na ¢noat-cTekna:

* g, M
YiKa

m

fgd = kmod

Ona npepBapuTeNnbHO HaNPAXKeHHbIX
CTeKon:

fua=( @‘*kmua s Vs

re: % ks

fgk_ - 6a3oBaA NPOYHOCTb Ha u3rnb gna
¢dnoat-ctekna — 45 Mlla;

fbk_— ONA  3aKafleHHoro cTekna -
120 MIa, pnA sManMpoBaHHOIO TePMUYECKMN
3aKaneHHoro ctekna - 75 MIla, gna sma-
JINPOBAHHOIO TEPMMUYECKNU YNPOUYHEHHOTO

cTekna - 45 MMa;

K , - pasmepHbiii KoapduumeHt, K, = A,
rae A — nnowanb CTekna;

Kooa ™ KO3GPULMNEHT, 3aBUCALLMIA OT ANKn-
TeNbHOCTU NPUKNafbiBaeMol K pacyeTHOMY
351eMeHTy Harpy3sku (0,27 — AnA NOCTOAHHOMN,
0,36 — gna cHerosow, 0,72 — anAa BeTpPOBON
Harpysku);

Y= KO3GOUUMEHT HageXHOCTU Mo
matepuany fAnAa HesakalieHHoro d¢noart-
crtekna - 1,8;

W - koabduumeHT HagexHocTu no
mMaTepuany AnA 3akaneHHbIX cTekon — 2,3;

Vn —K03bULMEHT HageXHOCTM Mo CTpa-
Ham EBpocoto3a.

B MKB OO0 «Antoteppa CK» 6binun chopmy-
NNPOBaHbI criefylowme pekomeHgaumm no
Ha3HauYeHMI0O PacYeTHOro CONPOTUBIIEHUA
Ha pacTsKeHue npu n3rnbe:

— NPV BO3[EVCTBUMN BPEMEHHbIX KPaTKMX
Harpy3oK Ha He3aKaJleHHOe CTeKJIO MPUHU-
MaTb 3Ha4YeHVe pacyeTHOro CONpPOTUBNEHUA
Ha n3rmn6 - 15 MMa [5];

- Mpwv BO3AENCTBMWN NOObIX HAarpy3oK Ha
3aKasleHHOoe CTeKJI0 MPUHUMaTb 3HauyeHune
pacyeTHOro COMPOTWMBAEHUA Ha W3rn6 -
25 MnNa [3];

— NPV BO3[eNCTBMUN MOCTOAHHbIX Harpy3oK
Ha He3aKaJIeHHOe CTeKJ10 Nowazbio Ao 4 m?
NPUHMMaTb 3HauyeHue pacyeTHOro conpo-
TUBJEHUA Ha n3rné - 6,4 Mla [7]. (Cm. Takxke
dopmyny 1);

— NpV BO3[EeNCTBUN BPEMEHHbIX ANNTENb-
HbIX Harpy3oKk Ha He3aKaJleHHOoe CTeKNno
nnowaapio Ao 4 M? NPUHUMATb 3HauyeHue
pacyeTHOro COMPOTWBAEHUS Ha W3rn6 -
8,5 MMa [7]. (Cm. Takxke dopmyny 1).

Hapfio oTMeTWTb, YTO MOXHO TaK»Ke NCNosb-
30BaTb 3HayeHWe pacyeTHOro CconpoTuB-
NeHNA Ha n3rnb, pekoMeHAyemoe cepTu-
duumpoBaHHO AnA AaHHOro Bupaa pabot
nabopaTtopuei, Ha OCHOBaHUWM WCMbITaHUNA
3aKynaemol napTum cTekna.

Oco6eHHOCTM pacyeTa MHOrOC/IONHOro
cTekna (Tpunnekca)

B Esponenckom ctaHpgapte EN 13474 [7]
pacyeT MHOrOCNIOMHOrO CTeKna CBOAWTCA
K BbIYMC/IEHNIO €r0 PACUYETHOWN TOJUHbI —
3HaYeHUsi TOMWMHbI MOHOJIMTHOTO CTEKNa,
npy KOTOPOM MPOru6 WM MakcrMasbHble
Hanps>KeHWss B HEM MPU MPOYMX PaBHbIX
YCNOBUSIX DKBUBANEHTHbI PAcCYMTbIBAEMO-
MY MHOTOC/TOMHOMY CTeKy.

Mpw onpegeneHnn pacyeTHOro CONpPoTMB-
NeHusi Ha N3rmb ANA MHOTOC/IOMHOIO CTEK-
na Hanbonee BaXHYIO PoJsib UrpaeT $hakTop
ONUTENbHOCTU NPUaraeMbiX Harpy3oK.

Mpy BO34ENCTBMM NMOCTOSHHBIX Y BPEMEH-
HbIX [/IUTENbHBIX HArpy3ok KoadduumeHTt
COBMECTHOW paboTbl C/IOEB B MHOTOC/IOMHOM

CTEK/e CTPEMUTCA K HYJIo, @ MPU BPEMEHHOMN
KpaTKoW Harpy3ke (BeTpoBoW) KoabduumeHT
COBMeCTHOIN paboTbl cloeB 6Ge3omnacHoro
MHOrOC/IOMHOrO CTEKMa AoCTUraeT 1.

Takum 06pa3om, MPU BPEMEHHBIX KPATKUX
Harpyskax (BETPOBbIX) pacuyeTHy TONWW-
Hy 6e30MacHOro NaMUHMPOBAHHOTO CTEKNA
AN BblUMCNIeHMA NPornba n MakcManbHbIX
HanpsPKeHUin nNpeanaraeMm onpeaenaTb Kak
CYMMY TOJLLMH BCEX CJTIOEB CTeKNa.

[nA BpemeHHbIX ANUTeNIbHbIX U MOCTO-
AHHDBIX Harpy3oK pacuyeTHyio TOMWUHY BANA
BblUMC/IeHNA npornba npegnaraem onpe-

AeNATb Kak:
hef;w = \3[2i hi3 . (2)

[lns BpemMeHHbIX AAUTENbHbIX Y MOCTO-
AHHbIX HAarPy30K pacyeTHYIO TONWMHY ANA
BbIUNCIEHUA MaKCUMasIbHbIX HanpsA-
JKEeHWNI npegnaraem onpeaenatb Kak:

3
h Zi hi

efjo0] — hJ , (3)
roe:
hef .p — PACYeTHaA TONLMHA NaMUHNPO-
BAHHOTO CTEKNA ANs pacyeTa nporunoba;
hef - pacuyeTHas TONWM-

Ha JlaMVHWPOBAHHOTO CTeKNa  AnA
pacyeTa HanpsKeHUs B j-OM CTekne (gns
pacueta HanpspkeHusi Heobxoanmo 6patb
3HaueHue Ana Hanbosee TONCTOro CTeKNa);

hi — TOJWMHa i-ro CNosA NaMUHVPOBAHHO-
ro CTeKna;

hj — TOMNLWMHA j-TO CNOosA NaMUHUPOBAHHO-
ro cTekna.

Harpyskn Ha cTekna

B cOCTaBe CTeKsonakera

PacnpedeneHue Hazpy3Ku mexoy

cmeknamu e cocmase cmeksionakema
VlHCprKLWIﬂ no NPOeKTNUpPpoOBaHIo,

MOHTa)Xy W >3Kcnayataynunm cCTeknonake-

ToB CH 481-75 [3] no3sonaet yuutbiBaTb
COBMeCTHYI0 paboTy cTeKon B cocTaBe CTe-
Knonaketa. B cootBetcTBuun ¢ n. 3.7 [3], pac-
yeTHaA Harpyska Ha CTeKkno qp BblUMNCNA-
eTcs no dopmyne:
4, =9+(q+pP)N+0 +0,, @
roe:

0 - pacueTHaa Harpyska oT cOGCTBEHHO-
ro Beca cTekna (ana 3eHUTHbIX oHapen);

( - pacueTHas BeTpoBasA HarpysKa;

P - pacueTtHaa cHerosasa Harpy3ka (gns
3€HUTHbIX GoHapen);

(; - pacyeTHan Harpyska OT M3MeHeHus
TemnepaTtypbl BO3Ayxa, onpegenaemas
COrnacHo ykasaHuam n. 3.9 [3];

(., — PacueTHas Harpyska oT M3MeHeHus
aTmocdepHoOro paBnieHus, onpegensemas
COrnacHo ykasanuam n. 3.10 [3];

N - Ko3¢PMLMEHT, NpMHMMaeMbIi paB-
HbiM 0,55 — AnAa ABYXCNOMHbIX CTeK/onake-
TOB, 0,36 — ANA TPEXCNONHbIX CTeKnonake-
TOB CO CTeKNaMN PaBHOMN TOMLMHbI.

Takum o6pa3om, B COOTBETCTBUM C
CH 481-75[3], B ogHOKamepHOM cTeKfona-
KeTe Harpys3ku Ha Hapy>XHOe W BHYTpeH-
Hee CTeK/0 pacnpeaenaoTca B cyiegylowen
nponopunn: 55% BHeEWHero BO3AENCTBUA
Ha CTeKnonakeT NPUXOANTCA Ha Hapy»Hoe
cTekno n 45%, cCoOTBETCTBEHHO, Ha BHY-
TpeHHee. B gByxKamepHOM cTeKnonakeTe Ha
HapyXHoe CTeKo nNpuxoanTca 36% BHeLL-
Hel Harpysku. (BHumaHue: 0aHHoe pacnpe-
OesieHue HA2Py30K 8ePHO MOJILKO NPU OOUHA-
KO8bIX Cmek/iax 8 cocmase cmekionakemal)

MeTofunKa 3agaHnA Harpysok Ha otaesb-
Hble CTeKSla B COCTaBe CTeK/IonaKkeTa, npes-
noxeHHaa nHctpykumen CH 481-75, nosso-
NAEeT yunTbiBaTb COBMECTHYIO paboTy cTekon
B COCTaBe CTEK/IOMaKeToB.

Pacuer Tpebyemoln TONWWHbBI CTeKON
B COCTaBe cTeKksornaketa B EBponenickom
ctaHgapTe EN 13474 [7] Takke OCHOBaH Ha
yuyeTe COBMeCTHOWN paboTbl CcTekon B cTe-
Knonakere.

Esponencknin ctaHgapt EN 13474 [7] He
No3BONAET BbIMNOMHATL pacuyeT fByXKamep-
HbIX CTEKJIOMAKETOB, HO JaeT BO3MOMXHOCTb
BbINMONMIHATL CTaTUYECKMIA pacyeT cTeKkna
Pa3nMUYHON TOMWMUHbLI B COCTaBe OfHOKa-
MEePHOro CTEKNIONAKETa, a TakKe OAMHOYHO-
ro ¢acagHoro cTekna B CocTaBe CBETOMNPO3-
PavyHON KOHCTPYKLNN.

OnucaHue mMamemamud4eckoli mMoodenu,
npuxamoli e EN 13474 [7]

PacnpepeneHune BHeLWHen Harpysku, Npu-
XOAAWENCA Ha BHYTPEHHee U HapyXHoe
CTEKNO, BblYNCNAETCA B 3aBMCMMOCTM OT
OTHOCUTENBbHON »KECTKOCTU BHYTPEHHEro U
Hapy»Horo ctekna d, 1 8,, a Takxe dpakTopa
BO34eNCTBMA BO3AYLUHON NPOCIONKN O:
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lonbiT

TABJINLA ANA ONPEAENEHNA
KOS OOULIMEHTA ®OPMbI K5

CooTHOLWeHune
CTOpPOH K5*
«MeHbluasn .
(nnHelHana
CTOpOHa»/
Teopwus)
«6onbliasn
CTOpOHa»
1 0,019
0,9 0,024
0,8 0,029
0,7 0,035
0,6 0,042
0,5 0,050
04 0,059
03 0,068
0,2 0,077
0,1 0,086
0 0,095

* — pencreuTenbHa Npy HebonbLLMX Npornbax

3
hl
o = . ey (5)
hl™ + h2
3
h2
&= — 3 (6)
hl™ + h2

roe:

h1 — TonwuHa Hapy»KHOro CTekna;

h2 - TonwwmHa BHyTpeHHero cTekna;

8, — NpuBefieHHas XeCTKOCTb Hapy»HOro
CTeKna;

8, - NpuBefieHHan XeCTKOCTb BHyTPeHHe-
ro ctekna.

A Takxe BbluMcnaeTca pakTop BO3Aen-
CTBMA BO3AYLIHOWN NPOCIONKN O:

R
4, (7)
1+ (1)
a
roe:
a — HaMeHbLNN pPa3mep CTeknonakeTa;
3 3 0.25
s-h1”-h2
a =289 7———~—
(hi®+hd)ks| . @

S — pa3mep pamMKu cTeknonakeTa [Mm],
k5 - koapduumneHT dopmbl cTeKnonakeTa.

B cootBetctBUU ¢ EN 13474 [7], npu npu-
JIOXKEHNN KPaTKOBPEMEHHOW Harpysku K
BEPTUKaNIbHO CTOALIEMYy CTeK/oMnakeTy co
CTOPOHbI Hapy»HOro CTeK/la Harpysku Ha
Hapy>kHOe U BHYTPeHHee CTeKJ/1I0 nepepac-
npegenaAnTca cegyowmm obpasom:

— HarpysKa Ha Hapy»Hoe CTekno F__ npu
BO3JeICTBUMN Ha HEro BHELUHEeW Harpy3Ku:

anem -F Hapy (81 +62¢) xF srew, )

- Harpyska Ha BHyTpeHHee cTtekno F
npu BO3AEWNCTBAM Ha HapyXHOe CTeKNo
BHELUHeN Harpysku:

Frcw™ Fanmp = (1008, X Fyr (10)

[laHHaAa meTofMKa no3BonfAeT HaxXxoAuTb
3HaueHNA MaKCMMaJIbHbIX HaMpsKeHUn u
npornboB A BHYTPEHHEro 1 HapyXHOro
cTekna. JTO, B CBOW ouepefb, AaeT BO3-
MOKHOCTb MPOrHO3MPOBaTb BEIMYMHY NPO-
rmba OTAENbHbIX CTEKOJN CTEK/oMNakeTa, YTo
HepeaKko ABMAETCA BaXXHbIM 3CTETUYECKUM
napameTpom (OTCYTCTBME JIMH3), KOTOPbIV

KOHTPONNPYeTCA 3aKa3uMKoMm.

HATPY3KW, BO3OENCTBYIOWME HA
CTEKJTONAKET (BETPOBbIE, CHETO-
BbIE, KTUMATUYECKUE U BbICOTHbIE)
CHeroBas U BeTpOBasA Harpy3Ku
CHul 2.01.07-85* «Harpysku n Bo3gen-
cTBUA» (AKTyanusnpoBaHHas pegakuus) [2]
OTBEYaEeT Ha BOMPOC onpefesieHns HopMa-
TUBHOW 1 pacyeTHOW BETPOBOW N CHEFOBOW
Harpy3oK Ha CTeKJionakeT. B cootBeTcTBUNY
C [JaHHbIM HOPMATMBHbIM [OKYMEHTOM,
TpebyeTca yunTbiBaTb BO3AENCTBME MUKO-
BbIX Harpy3oK B COOTBETCTBUU C pa3fesiom
1.2 [2].
KnumaTtunuyeckas n BbICOTHasA HarpysKu
Knumamuueckaa Hazpyska — Harpy3ska, BO3-
HMKatoLasa BHYTPU CTeKonakeTa n3-3a pas-
HULbI TeMMepaTypbl BO34yXa 1 METEOPOSIO-
rMYeCKoro JaBNEeHUs, MeX4y MecToM U3ro-
TOBJIEHVA U MECTOM MPUMEHEHMS.

BvicomHas Hazpy3ka — Harpy3Ka, BO3HUKa-
folan 13-3a pa3HOCTM aTmochepHoro Aas-
neHus.

B CH 481-75 [3] kaumamuyeckas Hazpyska
(; v sbicomHas Haepyska U, BbluMcnaoTCA C
MOMOLLIbIO HOMOTPaMM, B 3aBUCYMOCTH OT NJ10-

Ta6nuua 1.
DaeneHue [kN/m?]
BbicoTHan Harpyska (p,,,) [kN/m?]
KnumaTtnueckan
Ycnoeus Harpy3ka (p ) [kN/ [na ncnonb3oBaunAa | [nAncnonb3oBaHuA
m?] A0 BbICOTbI A0 BbICOTbI
400 m 700 m
Jleto +12 +3,6 +8,4
3uma -15 -3,6 -84

84 Bblcn].!!h'/ﬁ MIOHb/MNIONb

LWaaM CTeKnonakeTa, COOTHOLEHNA CTOPOH B
HeM, TOMLWMHbBI CTEKON, TemMnepaTypbl BO3Ayxa
1 pa3HOCTU aTMOCPepPHOro AaBNeHUs.

B EBponencknx Hopmax EN 13474 [7] knu-
Mamuyeckas n 8bICOMHAA Hazpy3Ku, Bo3aen-
CTBYIOLLME Ha CTeKNa B COCTaBe CTeKsonake-
Ta, BbIUMCAAIOTCA NO popmyre:

F,=0x(p,,+09p,) (m
roe:

Po V1 Pey MPUHMMAIOTCA B COOTBETCTBUN C
pekomeHayemoi Tabnuuein 1 gna pasnuu-
HbIX KNMMaTUYeCKNX YCIIOBUIA.

0 - cm. dopmyny 7.

OMUCAHUE OCHOBHbIX METOAUK
PACYETA TOJILLMHDbI CTEKJIA (CTEKJO-
MAKETA) NO NEPBO N BTOPOU
rPYNME NPEJEJIbHbIX COCTOAHUN
PacueT TonwWMHbI CTEKNA B cOCTaBe
cTeknonakeTa no EBponenickum Hopmam
EN 13474 [7]

[aHHaa meToAMKa NO3BONAET BbIMOMHATbL
pacyeT CTEKJIOMakeToB C pas3fIMYyHON TOJ-
LMHOWM Hapy>HOrO 1 BHYTPEHHErO CTEKNa,
onepTbiX MO KOHTYPY, @ Tak»Ke NPOou3BOANUTb
pacyeT CTEK/IOMNAKeTOB, ONePTbIX NO ABYM U
TpeMm CTOpOHaM.

B npouecce pacueta yumTbiBalOTCA BCe
Harpy3sku, BO3eCTBYIOLWME Ha CTEK/NOMaKeT.

B pe3ynbTaTe pacyeTa onpeaenanTca Mak-
CUMarnbHble HaMpsXeHWs 1 Npornbbl cTekon
B COCTaBe CTeK/lonakeTa OT BO3AeNCTBUA
CoYeTaHUs KIMMATUYEeCKOW, BbICOTHOWN,
BETPOBOW 1 CHErOBOW Harpy3okK.

[aHHaa meToaMKa NO3BONAET TakXKe pac-
CYMTbIBaTb TOMWMHY MHOFOCNONHOIO W
MOHOJIUTHOTO CTeKNa.

K HepgocTaTKkaM MOXHO OTHECTW HeBO3-
MOXHOCTb pacyeTa [BYyXKaMepHbIX CTeKno-
nakeToB.

PacuyeT TOonwMHbI CTEKNa B cOCTaBe CcTe-
knonaketa no CH 481-75 «<MiHcTpyKumna
MO NPOEKTUPOBaHUNIO, MOHTaXY U DKC-
nayatauum cteknonakeTos» [3]

[aHHaAa MHCTpyKuMA no3BonAeT BbIMOA-
HATb pacyeT OfHOKaMepHbIX 1N ABYXKamep-
HbIX CTEKONaKeToB C OAMHAKOBOW TOMLWU-
HOW CTEKON B HUX.

B pe3ynbTaTe pacyeTa onpeaenanTca mak-
CUMarnbHble HanpsXeHNsA 1 Npornbbl cTekon
B COCTaBe CTeK/ionakeTa OT BO34eNCTBUA
coyeTaHUA KAUMATUYECKOW, BbICOTHON,
BETPOBOW 1 CHEroBOW Harpy3okK.

HepoctaTkom paHHOro BMAa pacyeTa
ABNAETCA HEBbICOKAA TOYHOCTb MONyYaeMo-
ro pesynbrara.

PacueT MOHONNTHOrO CcTeKNa

®opmyna TumoweHko [8]

Qopmyny TUMOLIEHKO peKomeHAayeTcA
NCNonb3oBaTb MPU pacyeTe CTEeKAAHHbIX

TABJINLUA AN1A ONPEAENEHUA

KOO OULIMEHTA
CooTHoLleHNne B npu
cTopoH a/b u=0,25

1 0,28
1,1 0,33
1,2 0,37
13 0,41
1.4 0,45
1,5 0,48
1,6 0,51
1,7 0,54
1,8 0,56
1,9 0,59
2 0,61
3 0,71
4 0,74
5 0,75

KpbilWw 1 ANnAa CTeKNAHHbIX MJ1IaCTUH, OoNepTbIX
NO KOHTYpPY. I'IpennonaraeTCH, UTO CTeKNAH-
HaA NN1Ta He npeTepneBaeT HUKaknx ropu-
30HTaNbHbIX HQPEMELLlEHVIIh.

(12)

roe:

t — TONWMHA CTEKNAHHON NAAacTUHbI [MM];

G, — AOMYCTMMOE pacyeTHOe HanpaXeHue
[kN/m?];

g - Harpyska Ha nnactury [KH/mZ;

2.6 — k03P OMLMEHT, yunTbIBaOLWNIA [ONTO-
BPEMEHHYI0O Harpysky, KOTOpblii NCMOMb3y-
€TCA TONbKO ANA CTEKMAHHBIX MNACTUH;

b — 6onee KopoTKasa cTopoHa [Mm];

B - KoaddurumeHT, yunTbiBaloWwWMin popmy
MaTtepuana (cm. Tabn. 1).

YnpoweHHasa ¢opmyna BueeHa [8]

B HekoTopbIx cryyasax ana onpefeneHus
TONWMHbI CTEKNAHHON NNACTUHbI KPOBAU
TakXe MPUMEHSAIOT ynpoLleHHyo dopmyny
Burena:

roe:

g - AaBneHwue Betpa [KH/mZ;

a — 6onee gNMHHAA CTopoHa [M];

b - 6onee KopoTKas cTopoHa [Mm].

®opmyna Mapkyca [8]

MeTog n3mepeHVA TONLWMHBI CTEKNAHHOW
NNacTuHbl B BEPTUKaNbHO PacCMofioKeHHOM
OKHe, OTKJIOHEeHMe KOTOpOro OT BepTuKaau
He npeBbiwaeT 10° a OTKIIOHEHNE BEepXHero
Kpasa OT BEPTUKANIbHOWN MAOCKOCTY, Mpoxoas-
LLEN Yepes3 HUXKHMUIN Kpali, He 6onee 300 Mmm.

3P 1- §r_2 ""(1 —v~r2)

4 o5 61+r4 1+r4 , (14)
roe:

r=b/a;

t=

p — NonHas BeTpOBas Harpyska Ha CTe-
KNSHHYI0 MNacTUHy g X a X b [kH];

v - Ko3adduumeHT lMNyaccoHa (ana ctekna
0,25);

GS — OMNYCTMMOE pacyeTHOe HanpsaxeHne
[KH/m2].

*— no maTepuanam XKypHana
«CreknocTpounTenby, BbiNycK 3a 1997 ropa.

B obwem cnyvyae cneumanuctbl Hallen
KOMMaHUN WCMOMb3YIOT MaTeMaTUYecKylo
mofenb, npepnaraemyto Esponenckumun
Hopmamu EN 13474 [7], c BHEWHMK Harpys-
KaMy U 3HaYeHUAMU pacyeTHbIX ¢usmye-
CKO-MeXaHMNYeCKNX XapaKTepuncTuK cTekna B
COOTBETCTBUM C HopMamu PO.

[na npepBapuTEnbHbIX PacyeToB, B TOM
yncne N AnA ABYXKaMepHbIX CTeKsionake-
TOB, CYMTaeM BO3MOXHbIM B OMNpefesieHHbIX
Cnyyasx NCMonb30BaTb Harpy3Ku, BbIUMCIIA-
emble ¢ nomolubto CH 481-75 [3] (mosibko 0114
00UHAKOBbLIX CMEKOJT 8 CMeKsionakeme).

PacueT oAMHOYHBIX CTEKON OCyLIecTBAA-
eTCA B Hallell KOMMNaHWW C NCNOJb30BaHU-
eM MaTemaTMyeckon mopfenu, npepnarae-
mon EBponenckumu Hopmamu EN 13474 [7],
C BHEWHVMYM Harpy3kamu 1 3HayeHuaMU
pacueTHbiXx  dU3NUYECKO-MEXAHUYECKNX
XapaKTepPUCTUK CTeKNla B COOTBETCTBUM C
Hopmamu PO.

TakKe, Ha Haw B3rnaf, AN HaXOXAeHUs
TpebyemMoi TONWWMHbI CTEKNIA MO KpUTepuio
obecneyeHna HeoOGXOAMMOW MPOYHOCTHU
BEPTUKaNIbHO CTOALLMX OAMHOYHbIX CTEKOJI,

onepTbIX MO KOHTYPY, AONYCTUMO UCNONb30-
BaHve dopmynbl MapKyca, a Ana KpoBenb-
HbIX OAVHOYHbIX CTEKOJ, ONepTbIX MO KOH-
TYpy, AOMYCTMMO MCMoNb3oBaHne GopMyIibl
TumolueHKo.

Mbl NpUHOCMM CBOW W3BUHEHWA uuTaTe-
NAM, YTO BBUAY €CTECTBEHHbIX OrpaHuye-
HUA MO 06bemy MeuyaTaemMoro marepuana
MHPOpMaLMA B [JaHHOW CTaTbe W3/I0XKeHa
Te3ncamu, TakxKe He 3aTPOHYTa OYeHb MHTe-
pecHasa Tema pacyeTa CTeKNAHHbIX MIacTUH
C MICMONb30BaHVEM YNCTIEHHbIX MeTOA0B. Ho
Mbl Oyfem pafbl NPOAOCIXNTL Ob6LLeHne Co
BCEMW 3aMHTEPeCOBaBLWVMNCA BOMPOCOM
peLueHnA 3TON OYeHb WMHTEPECHOWN NHXKe-
HepHoI 3agaumn.
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|cTpoinnowapka

YIrojl NAAEHUA

CAPITAL GATE

TekcT p-p MNenman Ackapu Hexap, aupektop Ted Jacob Engineering Group, CLUA; Ixedd Loduna, KaHA. TEXH. Hayk,

MHX. KoMmnaHun Robert Mathew Johnson Marshall, iy6air, OAS

WcTopua 3HaeT Hemano NprMepoB BO3BEAEHNA 3HAKOBbIX aPXMTEKTYPHbIX 00BEKTOB, MPUYPOUEHHBIX K NpoBe-
AEHUI0 Pa3NNYHbIX BbICTaBOK. MHOro net Ha3ap B apuxe 6bina nocTpoeHa dindenesa H6allHA, Npr3BaHHAA CTaTb
BXOZHbIMM BOPOTaMi 11 BU3yanbHbIM CiMBONOM BcemupHoi BbicTaBkn 1889 roga. B 2005 rogy ¢pripma ADNEC
(HaumoHanbHas BbiCTaBoYHaA Komnanma Aby-[laby) Hayana CTpOUTENbCTBO HOBOTO YNbTPACOBPEMEHHOTO BbICTa-
BOYHOTO LIEHTPA, KOTOPbI CTaHeT KPYNHEeNWnmM coopyeHnem nogobHoro poga B permoHe lNepcnackoro 3anmea
1 obecneunT NpoBeAeHNe PasnnYHbIX MEPONPUATIAIN Ha CAMOM BbICOKOM YPOBHe, CIMBONIM3MPYA POCT 1 NpoLBe-

TaHue coBpemeHHoro Aby-[labw.

MPUHLUMN NPOEKTUPOBAHUA 3AAHNA
M3HauyanbHbIn 3ambicen 6bin NPOAVKTOBAH Heobxoau-
MOCTbIO BO3BE[EHWS COBEPLUEHHO HEOOLIYHOrO 06b-
€KTa — KOHCTPYKLUW, KoTopas cTana 6bl cuHTe3oM dyTy-
PUCTUYECKOTO AM3aliHa, SCTETMYECKOTO BENNKONENMWSA U
TEXHNYECKOro COBEePLUEHCTBA, 3HaMeHyA cobol HOBYIO
BEXY YesloBeuYeCKrX AOCTUMKEHUA Y AUHAMUYHOe pa3-
BUTME CTONNLbI APaBCKNX DMMPaTOB.

M30rHyTbI cnnysT 6allHM BAOXHOBMIEH obGpasamu
MOPSA U NYCTbIHW — fiBYX OCHOBHbIX 3IEMEHTOB OKpPY»Ka-
towen Aby-labu npvpoapbl. opma 3aaHMA UMUTAPYET
3aKpYUeHHyl0 Cnupasb MecyaHoro BUXPSA, a W3OTHY-
TafA KOHCTPYKLUUA NMPUCTPONKK, NOSTyYmnBLUE/ Ha3BaHMe
«Bcnneck», Nogo6HO HaKaTbiBaloLLe Ha BbICOKMIA bGeper
BOJIHE, M/IAaBHO NEPEXoanT B BEPTUKaib OQHON U3 CTO-
POH 6aluHyW, NopyepKmBas 611M30CTb 34aHUA K Bofe 1
ponb ropofa Kak mpogosKatena Tpagvuuii gpeBHen
MOPCKOW fepKaBbl.

C 3anagHoO CTOPOHbI OBLIMPHBIV HaBeC obbeanHs-
€T 3[aHue C OfHMM M3 CaMblX 3HAMEHUTbIX COOpPYXe-

WHHOBALIUWU, NTPUMEHEHHDbIE B MPOEKTE:

+ 35-3Ta)kHOe 3AaHune 3aHeceHo B KHUry pekopaoB MMHHecca 13-3a YHUKanbHOro yrna
HaKJIOHa K 3anafy Ha 18 rpaZlycoB — KaK «CaMas HaKJIOHHas PyKOTBOPHasA GallHA B MUpe».
- MepBoe 38aHue B MUpe, UMeloLLee AAPO, U30FHYTOe OTHOCUTENbHO LIeHTPaNbHON ocn
NO3Ta)KHO Ha 350 MM, YTO GbINO OCYLLECTBIEHO ANA YBENMUYEHMWSA NIOLWAAN BEPXHUX
STaXKen.

« MepBoe B MUpe 3aaHKe, NOCTPOEHHOE C UCMOJSIb30BAHNEM BEPTUKANIBHOIO Aapa 13 NocT-
HanpsXeHHOro 6eToHa, NPOTUBOAENCTBYIOLLErO YCUINAM, BO3HUKAIOWMM B AApe 13-3a
€ro HakJoHa.

+ HekoTopas yactb cBalt dyHAaMeHTa paboTaeT Ha pacTaxeHne. Bo Bpema cTponTenbcTBa
Bce 490 cBali HaxoAATCA Mo AaBNEHNEM, NOAAEPKMNBAS HUKHUE STaXn 3aaHNA

1 NPOTMBOAENCTBYA Harpy3KaM, BbiI3BaHHbIM KOHCOJIbHO HaBMCAIOLWMUMM STaXKamm

6alwHn. CBaiHOE OCHOBaHWeE, PACcNONOXEHHOE NOA YacTblo 34aHUS C NPOTUBONONOXKHON
CTOPOHbI, HAXOAMTCA B HANPSKEHUN.

« Capital Gate sBnseTcA O4HUM U3 HEMHOTMX B MM1pPE 34aHUI, ana obneryeHus
JK30CKeNieTa KOToporo 1crnosb3oBanach cuctema diagrid — KpectoobpasHoro
KOHCTPYKTUBHOIO MOZYNA, PasfinyHble MoAndUKaL MM KOTOPOro Gbinv MOBTOPEHbI

He ToNbKO B opmmpytoLlelt dacag orpaxaaloLieint KOHCTPYKLUMK, HO U NP YCTPOCTBE
KOHYCOO6pa3HOro aTpuyma B BepXHel Yactu GaLuHu.
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HuI cTpaHbl — National Day grandstand — TpubyHol, ¢
KOTOPOW NMPUHMMAIOTCA BOEHHbIe Napagpl. TO elle pa3
noayYepKMBaeT CBA3b HOBOW 6GallHM C TpaaMUUAMU 1
COBPEMEHHOCTBIO — COUETaHMNE, XapaKTepusyHoLLee CyTb
Aby-[labu.

MNIAHUPOBKA YYACTKA 3ACTPOMKI

3paHune Capital Gate M3HauyanbHO 3aAyMbiBaNOCh Kak
«nafatowas GallHA», Tak KaK 3aKa3uuK XOTen co3faTb
Coopy»KeHue, BblaenstoLeeca Ha poHe obLLelt 3acTpoi-
K. OHa [OMmKHa Oblna KOHTPACTUPOBaTb U C HU3KON
rOPV30HTaNbHOW KpbILLel BbICTaBOYHOrO 3ana, C KOTo-
pbiM ee MNaHNPOBaNoCb COEAMHUTb, N OfAHOBPEMEH-
HO BbIAENATLCA Ha POHE OKPY KaOLMX BbICOTHBIX KOH-
CTpyKuuin. BoirogHoe pacnonoxeHue Capital Gate Ha
Kpato 6eperoBoil NMHWN ONpPeAeneHHO UMeeT Cylie-
CTBEHHbIE MpeVMyLLEeCcTBa U AeflaeT NOCTPOWKY ropoa-
CKOW JOMVHAHTO, BUAMMOW CO BCeX KOoHLoB AGY-[labu.

NMPUBA3KA NMJIAHA OCHOBAHUA

K CYLLECTBYIOLLE/ MOCTPOMKE ADNEC

Capital Gate Tower — LieHTpanbHbI S1EMEHT BbICTaBOY-
HbIX NaBUnboHoB KomnaHum ADNEC, a Takxe BU3yasnb-
HaA AOMMHAHTa el Xe NpuHagnexawen 3acTPOoKKM,
BK/OYatoLen 23 6allHu, cpean KOTOPbIX eCTb OTenv
N3BECTHENLWMX KOMMaHUN, KOMMEepYEeCKMe u Kunble
KOMMJIEKCbI, @ TaK»Ke NOCTPONMKM CMELLAHHOrO Ha3Haue-
HKA. TN 06BEKTDI BBICTPOEHbBI BAOJb FOPOACKON BbICO-
KOCKOPOCTHOW Tpacchbl, NpoxogdAllert No BCer ANHUN
toro-3anagHoro nobepexbs nonyocTposa. B ganbHen-
Luem ero NiaHMpyeTca 3acTPOUTb MOPCKUMM raBaHAMU
C Nprvanamu, COPTUBHBIMU COOPYXKEHVAMUN 1 APYTMMN
30aHNAMY, KOTOpbIE CHAEMAIOT XM3Hb ropoXaH bonee
KOMQpOPTHOM.

Cunyat Capital Gate KOHTPACTHO BbIAENSETCS HA ropu-
30HTe 3a CYeT HeKOTOPOro yaaneHnsa OT TeCHOM MHO-
ro3Ta)KHOWM 3aCTPOMKM Ha BOCTOYHOW CTOPOHE yyacT-
Ka, Takxe npuvHagnexawen komnaHum ADNEC. Takoe

CAPITAL GATE TOWER

PacnonoxeHue: Aby-[labu, OAD
HasHaueHue: oduichl 1 oTenb

BbicoTa: 165 m

draxm: 35

O6was nnowaapb: 53 100 KB. M
MeHepxep npoekra: Mace

MpoekTHaa komnanua: ADNEC
ApxuteKTypHOe npoekTupoBaHue: RMJM
MnasHbIn noapapuuk: Al Habtoor Group
MNoapAAUMK CTaNbHbIX KOHCTPYKLWIA:
Eversendai

MNoapapunk no nponssoacTBy pacapa:
Waagner Biro
NH)KeHepHO-CTpOUTENIbHAA KOMNaHWUA:
RMIM & TJEG

NHxeHepHble cuctembl: RMIM & TIEG
Ansaiti nHtepbepa: U + A Design
KoHcynbraHT no cospanuio ¢pacaga: Hyder
KoHcynbraHT no naHgwadry:

Anb Xatn6 KpakHenb (Al Khatib Cracknell)
3aBepLueHue npoekra: 2011

HecKosibko 060cobneHHoe pacnonoxeHmne no3sonAaeT
no60oBaTbCA U3 OKOH BallHV BENMKONEMHbIMK BUAAMMN
Ha Mope n BCO 6eperOBy|o JINHNIO MONyOCTPOBa, He
3acioHAEMbIMU [ PYTMMU BbICOTHbIMW I'IOCTpOIZKaMI/I.

APXUTEKTYPHOE BbIPAKEHUE

HeobbluHaa KoHdUrypauma 6allHW co3paeTca He
TOMbKO 3@ CYeT Bbi3blBalOLLE CMENOro Yria HaKIoHa,
OHa TaKXXe UMeeT COBEpLUEHHO HeTUMUYHY Gopmy
BOPOHKM, CN1PanbHO pacLUMPAIOLLYIOCA BBEPX U HapY-
XKy. DTOT M3rnb cosfaeT BblpasuTenbHble CKynbnTyp-
Hble $OpMbl, KOTOpble AOMOMHUTENIbHO BblAENATCA
pPasfIMYHBbIMU BCMOMOTATENbHBIMU aPXUTEKTYPHbIMMW
anemeHTamn. OcTekneHne ¢acafloB nopyepKuBaeT
obTekaemyo Gopmy cnvpaneBUAHONM KOHCTPYKLMM,
pacuepyeHHyto AMaroHanbHO-CeTYaTbIMU lIeMeHTaMun
KOHCTPYKTUBHOWM CUCTEMbl KapKaca. ITo pelueTyaToe
nyieTeHne 3anofiHeHO CAeNaHHbIMU NO CheuranbHOMY
3aKa3y CTekJsionaketamu, pomboBMAHAA CeTKa KOTO-
pbix 06epTbIBaeT BCIO BHELLHIOW NMOBEPXHOCTb 3AaHMS.
CnnowHoe ocTeKkneHne NpepbIBaeTCA TONbKO B MecTax
[BYX BXOZ0B B 6allHI0 Ha MEPBOM 3Ta)<e — Tam, Fae pac-
NONOXKEH BefyLUMIA K aBTOCTOAHKE MeLlexoHbld MOCT,
a Take Mpu BbIxofe Ha Teppacy Ha KpblLle NprMblKa-
IOWeN K 3[aHNI0 KOHCTPYKLMK, MONYYMBLLEN Ha3BaHNe
«Bcnneck».

Bonee uem MoHyMmeHTanbHbli MacwTab Capital
Gate cpepxuBaetca 6oniee HU3KON KOHCTPYKLU-
en «Bcnnecka», KoTopaa 3aTeHAeT oXHbI dacas.
JKpaHUpyloLlas MeTannyeckas CeTka, 06BOMaKMBalo-
LLas C lora HUPKHIOK YacTb GallHu, JO6aBNAET KaK CII0X-
HOCTW, TaK 1 3aBepPLIEHHOCTUN 06LieMy OONUKY 3aaHus,
CUMBOJSIMYECKN pa3fieniAfa ero Ha [ABe YacTu — HUX-
HIOI, FAe pa3MeLLalTCcA NPeMMyLLeCTBEHHO OdUCHbIe
NOMeLLEHUNSA, N OTeNb, PAaCMONOMXEHHbIV B €r0 BEpXHel
NonoBuHe.

SdbdeKTHOE apXNTEKTYPHO-MPOCTPAaHCTBEHHOE peLle-
HMe OTpa<aeT TLATeNbHYI0 MPOAYMAHHOCTb 06nMKa

MIOHb/UONb BbIBUIM
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YcuneHHoe apmnpo-
BaHHbIM KapKacom
6eToHHOE A8pPOo
BEPTUKaNIbHO Npo-
XOAUT BAOMb BCErO
npoduna 6awHw.
Mpw ero cosgaHunn
6bInM NCNONb30BaHbI
[B€ NHHOBALMOHHbIEe
TeXHonormu:

- CaBUHYTOE OT
LieHTpanbHOWN ocn
AAPO; Npu CTpo-
UTenbCTBE AAPY
6allHN HaMepPeHHO
npuganu nerkoe
OTKJIOHEHME OT LieH-
TpanbHOW ocun Afpa,
HanpasJfieHHoe B
NPOTUBOMONOXHYIO
CTOPOHY OT n3rmba
Camoro 3AaHusA, YTo
No3BONWNO cAenatb
KOHCTpyKUuio 6onee
YCTONYNBOW U CHU-
3UTb AOMNOSHUTESb-
HYIO Harpysky.
«[locT-Hanpsx)eHHoe
AQPO; BepTUKaJibHble
apmaTypHble Kabenu
6bINn HaTAHYTbI AN1A
NPOTMBOAENCTBUA
HaKJfoHy. 3Tn Kabenu
yCTaHaB/IMBaloTCA

B BepPTUKasbHble
CermeHTbl, KoTopble
nepeKpbIBaloOT Apyr
Apyra yepes Kaxable
7 sTaxen. HatanyTble
BMecCTe, OHM OXBa-
TbIBaIOT BCIO BbICOTY
AApa, NoaAepxKrBan
€ro B VaeanbHo Bep-
TWKanbHOM Moso-
KEHWU.

3T0 BOBCE He Halle-
neHo Ha paboty
NPOTVB yCUNNiA OT
BETPOBbIX Harpy-
30K. B A6y-[1abu He
6bIBaET CUMbBHbIX
BETPOB, MO3TOMY
Capital Gate cnpas-
NAETCA C BETPOBbIMU
Harpyskammu 3a cyet
coyeTaHus:

— MNOTHOM ceTn
HeCyLnX CTeH;

— CMCTeMbl ayTpure-
poB Ha 17, TexHnye-
CKOM, 3Taxe baluHu,
C NOMOLLbIO KOTOPOW
BHELLHAA KapKacHas
cucTeMa KpenuTes K
BHYTPEHHEMY AAPY
GENNETR
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MoHTax agpa
3[aHunA

NOCTPOWKM, KOTfa, UCXOAsA U3 BHELLUHEro BUAAa KOHCTPYK-
LuK, 3pUTeNlb CO CTOPOHbI NIErKO MOXET JOorafatbca O
bYHKLMOHANbHOM Ha3HauYeHW ero BHYTPEHHUX rome-
WweHu. BxogHaAa rpynna oTens, U3 OKOH KOTOPOW noce-
TUTENN MOryT NomoboBaTbCA MaHOPaMHbIMK BUAAMU
A6y-[1abu, HaxoautcA Ha 18 3Taxe, Ha YPOBHe CaMoi
BbICOKOWN TOUKW «Bcnneckax. bap B ¢oie otens umeet
BbICOTY [IBYX 3Ta)Kel, KOHCONbHO BbICTYNas 3a npegenbl
peLueTyaToro 3K30CKeneTa KOHCTPYKUMM 1 obecneyu-
BaA roctam 3¢deKTHbIN BXog. ObefeHHbIN 3an Takxe
MMeeT YABOEHHYIO BbICOTY MOTOJIKOB, OH PacrosioXeH B
TOM MecTe, rie CHapym 6aLiHA n3rnbaetca Noj cambim
KPYTbIM YTJIOM.

3a cueT BopoHKoobpasHon popmbl Capital Gate u,
COOTBETCTBEHHO, PaclIMPeHNA BepXHel 4acTu KOH-
CTPYKLMM, CTasIo BO3MOXHbIM pa3melleHne Tam LieH-
TpasbHOro aTpuyma, Takxe nosTopswowero dopmy
BOPOHKM, BOKPYF KOTOPOro rpynnupyloTca Xumble
3Taxu otensA. ITo, NoXanyl, camoe yAauBUTeNbHOe
OTKpbITUE, OXKuAatlee NOCeTUTENsA BHYTPU 34aHUA.
Mmetowmin popmy nepeBepHyTOro KOHyca, a Takke
CNpaneBnHYyo0 CTPYKTYPY Y HAK/IOH, aTpUyM Bbipe-
3aH BHYTPM »KeCTKOro BHyTpPeHHero Kapkaca 6aliHu.
B ero KoHCTpyKUMM Tak»Ke Mcnonb3oBasnacb cncrema
[AMNaroHanbHO-CeTYATbIX /IEMEHTOB, C/y>Kallasa OfHO-
BPEMEHHO 1 BHELWHMM KapKacom 3[aHusA, U MOMO-
ramowan BHYTPeHHeMy NpPOCTPaHCTBY obpectn Te
Xe obTekaemble GpOpPMbl, KOTOpble 3pUTENlb MOXET
BMAETb M3BHe. BHYTpW KaxeTca, uTo aTpuym mumeet
[OBO/IbHO CKPOMHblE pa3mepbl, U 3TO OTCYTCTBME
MacWTabHOCTY, BKYMeE C NPUrNYLWEHHbIM OCBELLEHVEM
3a CYET PacnosIoKEHHbIX Ha Kpbllle cBETOOUNLTPOB,
Co3aeT B UHTepbepe rocTUHMLbI aTMmochepy paccna-
6/1eHHOCTM 1 MOKOS.
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KOHCTPYKTUBHAA CUCTEMA BALLUHA

BawHA umeeT MHOrodyHKUMOHaNbHOE Ha3HauyeHue:
34ecb pasmeLtaoTca opurchl Knacca A, nATM3Be3[oYHaA
rOCTUHMLA W, KOHEYHO K€, Mara3uHbl PO3HNYHON TOp-
rosnn. 160-meTpoBoe 3gaHne CoCcTouT U3 34 Haa3eMHbIX
STaXel 1 OfHOrO LIOKOJSIbHOTO, YXOAALLEro nog 3emsto
Ha rny6uHy 5,2 meTpa. BbicoTa MeX3TaXHbIX NepeKpbl-
TUIA coCcTaBnsieT 4 M BO BCeli GallHe, 33 UCKITIOUYEHVEM
nepBoro 3Taxa (+8,0), me3oHMHa (+16,0), nepBoro Tex-
HMYyeckoro staxka (+24,0) n elle ogHOro TEXHNYECKOTo
OTCeKa, 3aHuMmatwoLLero 17 stax (+84,0), rae oHa cocTas-
nAaeT 8 METPOB. TO NO3BONWIO BbiAep»KaTb BEPTUKab-
HOCTb PacnooXeHWA BHELLIHEro KapKaca AnaroHanbHoO-
ceTyaTbiX KOHCTPYKLUIA.

B ocHoBaHWUK GallHsA CTPOro BEPTMKalbHA, ee HaKJ/IoH
B 3aMafHyl0 CTOPOHY HauMHAETCA C BbIABMHYTON ABYX-
STaXXHOW KOHCOMM, KOTopasi paboTaeT Kak MpOTMBO-
Bec. B pesynbTaTe 3gaHre Nprobpeno xenaemble 06Te-
Kaemble GOpPMbl, U CTaNo BO3MOXHbIM WCMONb30BaTb
cuctemy diagrid, roe ofMH KOHCTPYKTUBHBIV S1eMEHT
pambl C KpecToo6pas3HoO NonepeyrmHon NpocTnpaeTcs
Ha BbICOTY [ABYX 3Taxel. BHelwHu anaroHanbHo-ceTya-
ThIli KapKac obecreurBaeT NONepPeyHyio YCTOMYMBOCTb
(~30%) KOHCTPYKLUMWN 1 OeACTBYeT B KayecTBe neprme-
TPaJsibHOrO HeCYyLLero Kapkaca Ana NepeKkpbITAN STaxen.

OCHOBHbBIM 371EMEHTOM, 06ecneymBailoUM 34aHUI0
nornepeyHyto ycTonuneocTb (~ 70%), ABNAETCA OBasb-
Hoe B6eTOHHOe AAPO, NPOXoAsiLlee CTPOro BePTMKaNbHO
Nno UeHTpy Bcell GawHw. Aapo BKYaeT nndToBble
LUAXTbI, IECTHULbI U HEKOTOPble TEXHUYECKUe nomelle-
HuA. bawHA cocTaBnAeT ofHO uenoe C OAHOSTaXKHbIM
6eTOHHbIM GYHOAMEHTOM, KOTOPbIA CITY>KUT MNOAUYMOM,
a KpenneHus ANA BHEWHero AuaroHanbHO-ceTyaTo-
ro Kapkaca Ha ypoBHe MepBOro 3Ta)ka KpenArcAa Ha
6GeTOHHbIN CTONG, CnyXaluii OrNopoli CUCTeMe KOJb-
LeBblx 6Ganok. Mexay AApOM 1 BHELIHMM KapKacom
[Ba pAaAa CTasibHbIX KOMOHH MOAHMMAIOTCA [0 cepeau-
Hbl 34aHVA. BHeWHWI anaroHanbHO-CeTYaTbIN KapKac
obpamnseT 3Taxu, NPOAOIIbHaA OCb KOTOPbIX Noaaep-
KMBaeTCA ABYMA PAJAMU KONOHH: BHELLHWE JOXOAAT A0
13 3Taxa, a BHyTPEHHWI pAj OCTaHaBAMBaeTCA Ha 17-m.
BHyTpeHHWIN AnaroHanbHO-CeTYaTbI KapKac HauMHaeT-
cA ¢ 18 3TaXka 1 JOXOAUT [0 KpbIlwn, Gopmumpya aTpryMm.

Bxog B roctMHuuy Ha ypoBHe 19 3Taxa OoTmeueH
3aBepLUeHeM JIerkon MeTanIMyeckon KOHCTPYKLMM
«Bcnneck», BHELWHE HaNMOMUHAIOLWWEN aXXyPHYIO TKaHyHo
ceTb. OHa HauMHaeTcA Ha MecTe coefuHeHuA GalliHK
C TPUBYHOW 1 NMOAHUMAETCA A0 BbICTYMAKOLWEN C STOW
CTOPOHbI 3haHNA MIOWaaKN ¢ bacceHOM, Takxe pac-
NONOXeHHOW Ha 19 aTaxe.

«Bcnneck» obecneurBaeT 3aTeHeHMe toxHoro pacaga,
Hanbonee cTpafalolero OT COMIHEYHOTO W3JTyYeHUs.
KoHCTpyKUmA 13 meTaninueckor CeTku, HaTAHyTaa Ha
Nerknin CTanbHOMN KapKac, KpenuTca K H6allHe cTanbHbl-
MW KPOHLUTeHaMK. HapyHbl1 BONHOOGpa3HbIi fekop
B BUAe wnenda — 3TO CTaIbHOW KO3bIPeK, KOTOPbIi
3afiepKmBaeT 6onee 30% CONHEYHOro Ternna, TeM CambiM
YyMeHbLLUasA NOTPeOHOCTb B KOHAULIMOHNPOBaHMMN NoMe-
WweHui. BoicTynatowas Teppaca Ha 19 aTaxe, Ha KOTopoW
pacnonoxeH nnaeaTenbHbIN HaccelH, NogaepKmBaeTca

MnaH odpucHoro staxa

CUCTEMOW YCUNTEHHBIX CTanbHbIX GePM 1 KONOHH, HaKIo-
HEHHbIX K ABYM HVXHUM 3TaxkaM. Hapy»Hble cTanb-
Hble $pepMmbl, ABAAIOLLMECA YaCTbio CUCTEMBI U3 depm 1
HaKJIOHHBIX KOJSIOHH, NOAAepKUBatloT GacceliH 1 Bepx-
HIOIO YaCTb KOHCTPYKLMK «Bcnneck.

OcHogol Capital Gate ABnseTca BepTUKanbHoe 6eTOH-
HOe A4PO, OKPYXeHHOe CTafibHOW AMaroHasbHO-CceT-
YaToW KOHCTpyKUWel, Kotopas $opMupyeT BHELLHWe
ouepTaHuA HalwHW. Pacnpeaensaiolme HarpysKky coem-
HUTENbHbIE Y3/ibl NOAAEPXKUBAIOT CNOXKHYIO MeTannu-
YecKyto KOHCTPYKLMIO 1 6ETOHHbIE MANTbI NEPEKPbITUIA.
ATpuym 06pasyloT npurKpenneHHble K AApY CTanbHble
Tpy6uaTble AMaroHanbHO-CceTUaTble KOHCTPYKLUK ceve-
Hnem okono nonymetpa. CranbHble ABYTaBpbl OXBaTbl-
BalOT NPOCTPAHCTBO MEXAY BHELHEN N BHYTPEHHeNn
peleTKON KapKkaca, co3faBasa cBOOOAHOE OT KOJSIOHH
BHYTPeHHee MPOCTPaHCTBO C OObIYHBIMU NEePEKPbITUA-
MU, ANIMHA KOTOPbIX OCTUraeT OKoso 12 MeTpoB.

BHewHAA ceTKa AMaroHanbHO-CETYATON KOHCTPYK-
LM COCTOUT M3 MOJbIX KBafpaTHbIX MOAYNeN, Kax-
Abl TPy6UaTbIi SNeMeHT KOTOPbIX B CEYEHUW paBeH
600 x 600 mm. BbicoTa 0gHOrO 3Taka, KOTOPbLIN OXBa-
TbiBaeT ceTKa, cocTaBnsAeT 4 metpa. Bce pombosua-
Hble 3N1eMeHTbI AMaroHanbHO-CeTYaTOro KapKaca ycra-
HaBNMBAIOTCA MOA ONpefeneHHbIMU Yrnamu, pacyeT
BEJINYMHbI KOTOPbIX NPOM3BeeH NpK NOMOLLM COBpe-
MEHHbIX KOMMbIOTEPHbIX TeXHOMOrUN. Kaxpapi 3ne-
MEHT CBApHOWN CTaSIbHOW CETKN MMEET PasHylo AJIVHY,
B 3aBMCUMOCTW OT YIna, Noj KOTOPbIM OH COefuHA-
eTcA. BHelwHne 3nemeHTbl CeTKM cAenaHbl M3 CBap-
HbIX CTafIbHbIX MAACTVH, TOJMLWMHA KOTOPbIX COCTaBNA-
eT 80 MM BHM3Yy 3Taxa, NMOCTENEHHO YMEHbLIAACb A0
40 Mm Haeepxy. QopmMmupytowas aTpuym BHYTPEHHAA
KOHCTpyKUUA diagrid BbiINONHEHa 13 ONATb-TaKM NOMbIX
KPYIbIX CTanbHbIX npodunein guametpom 400 Mmm.

CoeiHUTENbHbIE  Y3Nbl  AMAroHanbHO-CETYaTOro
KapKaca pacrnosnioXeHbl Ha YpPOBHe Kaxpaow W3 nauT
MEXKITaXKHbIX MEPEKPLITUA B MeCTax UX obbeanHeHns
B KapkacHyl cuctemy. Mogynu AmaroHanbHO-ceTya-
TOWM KOHCTPYKLUUWN MMEIOT PasfinyHble pa3mepbl, a Tou-

KoHcTpyKuma «Bcnneck»

MIOHb/NIONb Bl)“:ﬂ“!kl;
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MPEMMYLLUECTBA:

« BoicTpoe cTpounTens-
CTBO.

« MoryT ncnonb3oBatb-
cA nepdopmpoBaHHble
6ankn BMeCTo 06bIUHbIX
CTanbHbIX (CO cTpaTern-
YeCcKMMM Npoxogamu),

C TeM YTo6bl 06CNYXKN-
BalOLMI NepcoHan mor
NPONTN Yepes NPOXoAbI,
UTO BefeT K yMeHblLue-
HUIO BbICOTbI ITaXel B
CBETY UNU K YBENNYEHMIO
UNCTOW BbICOTbI MOTONIKOB
nomelleHus.

« MakcmanbHas ynctas
BbICOTa MOTONKOB NOMe-
LeHnA paBHa

2900 mm.

HepocTtaTtku:

« MoTeHumanbHas BbICO-
Kas CTOMMOCTb, 06ycnoB-
NeHHaA Ucnosb3oBaHemM
nepdoprnpoBaHHbIX
CTasbHbIX NepeKpbITHA.

« Pa3mepbl nycToT B nep-
dopupoBaHHbIX 6ankax
[OJIKHbI yCTaHaBnm-
BaTbCA cneuranbHbIMK
cnyx6amm.

HOCTb VX CTbIKOBKM 06ecrneunBaeTca KOMMbIOTEPHbIMM
TexHonornAMn. BHewHAA YacTb Kapkaca M3HauvasbHO
npegycmaTtpuriBana octekneHue dacaga cTeknonakeTa-
MW, BMOHT/POBAHHbIMY B AMaroHanbHO-CETUaTYIO KOH-
CTPYKLMIO, KOTOPble MOAAEPKUBAIOTCA KaK BHELLHEeN,
TaK 1 BHYTPeHHel OCHOBOW KapKaca.

Ha Bo3BegeHue 3gaHua ywno 13 200 ToHH meTan-
NOKOHCTPYKLUMA 1 cBbiwe 10 000 TOHH apmaTypbl.
JK3o0ckeneT coctout n3 702 y3n0B BHELUHEN CeTKM, K
KOTOPbIM 106aBAAOTCA 5 Y3N10B BHELLHEN NOXHOW CETKM
Ha ypoBHe 3Taxen 18 — 18M - 19, a Takxe 120 BHyTpeH-
HWX Y3/10B JMaroHasbHO-CETYATOro Kapkaca, pacroso-
MeHHbIX B MecTax nepeceyeHnsa COCTaBNAOLMX ee KOH-
CTPYKTMBHbBIX SN1eMeHTOB. B y3n0BbIxX TOUKax fABa Nonbix
3MIeMeHTa KOHCTPYKLUMUMN COEfUHAIOTCA CO CMeLLeHneM
B [BYX OCAX, a MPOXoAALlan BAOMb OKPYXHOCTU 3Aa-
HUA KpaeBaa Ganka MepekpbiTUA CoefuHAETCA BOOMb
X NoBepXHOCTen B TpeTbein ocu. lNockonbKy, mn3-3a
ob6TekaeMon GpopMbl BGallHK, HU OfHa U3 06IMLOBOY-
HbIX MaHenen He KOMMnaHapHa APYron, Kaxabin ysen,
006pa30oBaHHbIN TAXENON KPecTOBMAHOW PacrnopKow,
yHUKaneH. B uenAx ymeHblUeHVA CMeLeHNA nemeH-
TOB AVAroHanbHO-CETYATON KOHCTPYKUUW, B Y3S10BbIX
TOUKax ObiN NPYMeHeH MeTof «AeneHns BUCEKTOPHbIX
NAOCKOCTEN Nononam.

Kpyrnaa ¢opma 1 AuaroHanbHo-ceTyaTas CTPyKTypa
KOHCTPYKLMM COOBLLAIOT 3AaHI0 YCTONUMBOCTb U COMPO-
TUBNEHVe KpyTALLeMy MOMeHTY. PacnonoxeHHas Ha nep-
BOM 3Ta)ke MacC/BHaA 6eTOHHas KorbLieBas 6anka nepe-
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[aeT ycunve OT AMAroHanbHOro Kapkaca K dyHgameHTy
6aLHn. CTonT OTMETUTD, UTo ABY-[labn HaxoanTCA B 30He
HI3KOro CENCMMYECKOrO PUCKa, U Ans obecrieveHns 6es-
OMACHOCTU M MECTKOCTU KOHCTPYKLUMM Oblnv NPUHATHI
Mepbl, COOTBETCTBYIOLLME STM NOKaaTenaMm.

Jlerkaa conHues3alWwMTHaA MeTansinyeckasa ceTka
CnycKaeTca C Teppac, PacrnonoKeHHbIX Ha ypoBHe 18
n 19 sTaxen. B cBoo ouepepb, Teppacbl KOHCONb-
HO BbICTYNaloT Ha 12 METPOB OT OCHOBHOIO MaccuBa
6alHN. OHN KPenATCA K BHELUHEMY KapKacy KOHCTPYK-
uuy cTanbHbiMU NPodUNAMKM, KoTopble AOXOAAT OO
cnepyioLiero H/MXKHero 3Taxka. Ha Tom e TexHuyeckom
3Taxe, C MPOTUBOMOJIOKHOWN CTOPOHbI BGallHK, BHY-
TPEHHUI KapKac BepXHeln aTpMyMHON 30Hbl Kpenutca
K AAPY 34aHWA AMaroHanbHbIMK CTaNbHbIMK Npodu-
NAMKW. DTOT PaCcMOOXKeHHbI MPYMEPHO Ha cepefunHe
3[aHNA TEXHWYECKMI 3Tax< CBA3bIBaeT mexpay coboi
BCE OCHOBHble KOHCTPYKTVBHbIE S11eMeHTbI HaLLHW.

CUCTEMA MEXX3TAXKHbIX MEPEKPbITUNA
Cnctema MeX3TaXHbIX MepeKpbITUA BbINOIHEHA W3
90-MunMMeTpoBoro 6eToHa (110 MM Ha TEXHMYECKMX
3TaXkax), 3anMToro Ha 80-MWIIMMETPOBBIN CTasibHOWM
npodHactun (MuHumym CNT = 0,91 mm) no BTOpUY-
HbIM CTaNbHbIM 6ankam, NoAAepPKUBAEMbIM FNIaBHbIMMN
cTanbHbiMK Gankamu. MocnegHre COeAMHAIOTCA Hemo-
CPeACTBEHHO C Y3/aMX BHELUHEro AuaroHasibHO-ceT-
YaToro Kapkaca, nposneras yepes nofa U COeauHAACH C
LieHTpanbHbIM »KeNe306eTOHHbIM Kapkacom Win BHY-
TPEHHVM CTaslbHbIM AMaroHanbHO-CETYATbIM KapKacoMm.
B HekoTopbIX Ciyyasx marncTpasnbHble nepeKkpbITuA —
3T0 6anky M3 MHOFOC/IOMHOW CTanwu, chyx<awme AnAa
YnyuLIeHNA XapaKTepUCTVK BUOpaLmmn 1 ycKopeHus.
XapaKTepucTrkm Bubpaumin cnctemnl Gbinm mnccne-
[OBaHbl ANA Pas3fMYHbIX TUMOB MOMeELLeHWIn (Topro-
BbIX, OPUCHbBIX, CMOPTMBHbIX 3aN10B 1 OTeNA), N XKecT-
KOCTb 3/IEMEHTOB CUCTEMbI MEX3TaXKHbIX NePeKPbITUN
6bl1a CMPOEKTMPOBaHa C pacyeToM Ha orpaHuyeHue
YyacToTbl KonebaHum maccbl 3aaHnaA ot 4,9 Iy v Bbilwe.

MPOLIECC CTPOUTENIbCTBA 30AHUA

KOHTposnb KauecTBa CTPOUTENBCTBA U KOMIMbIOTEPHOE
MOZENVPOBAHNE CJIOXKHBIX 3JIEMEHTOB [MaroHaJibHO-
ceTyaToro Kapkaca Capital Gate Ha Kaxxgom 3Tane ocy-
wectenanca komnaHuwen Tekla Structures. O6Tekaemble
$opmMbl 30aHMA CO34aBaNNCb NPY MOMOLM KOMMblO-
TEpHbIX MporpamMm. YTo KacaeTcAa KOHCTPYKTUBHBIX
31eMEHTOB BHELIHEro Kapkaca — UX MOAENVpPOoBanm C
MUHVIMaJIbHBIMK U3rbamu, UCNoNb3ysi MeToh «here-
HUA BMCEKTOPHBIX MIOCKOCTEM nononamy». Koppekuus
3TVX BENIMYMH MPOU3BOAMNIACHE MO pe3ynbTaTaM Tpex-
MEPHOro MOJENNPOBaHNA, OCYLECTBNIEHHOIO Mnpwu
nomoly obopypoBaHusa KomnaHum Tekla Structures,
KOTOpOE MPUMEHANOCh NPU pacyeTe YrioB KPecToo-
6pa3zHbIX BepLWH. [IIMHa CBapHbIX COEAUHEHWNIA MOAY-
nei paccumTbiBanachb TaknuM 06pa3om, Ytobbl NpaBusib-
HO CMOMEeNMpoBaTb COeAMHEHVE KpecToobpasHbIX
y3noB. B npouecce co3gaHus mopenu Takxke nepe-
HOCUJINCb TOUYKU COEAMHEHUS Y3/10B, YTOObI 136exaTb
npo6sieM COBMELLEHNSA MEXIY dNIEMEHTaMU KOHCTPYK-

LK, KOTopble MoK 6bl B pe3ynbraTe NPUBECTYU K SKC-
LIeHTPUCMTETY B y3/1aX COeANHEHNI.

B mopenu 6bin M3MEpEeH 3SKCLEHTPUCUTET, 1 3Ta
BeNMYMHA MCMoNb30oBanach Npu pacyete coepviHe-
Hu. QaKTyecKre pasmepbl AJIVHbI 31EMEHTOB Obln
B3ATbl U3 NpeABapuTeNibHOM Mogeny, pa3paboTaHHON
Ha HauyasbHON CTafMM NpoekTa NpW COCTaBlIEHWN
CMeTbl pacxofa MaTepranos. TO MOMOI/IO COKPaTUTb
oTxofbl. Heobxoanmoe Uncno KpenexkHbiX 31eMeHTOB
(6onToB 1 Ap.) M pacxop Kpacku GblIM paccymTaHbl
B nporpamme Tekla Structures. Cnucku snemeHTOB
Y3/10B KOHCTPYKLMIA, MONyYeHHble B pe3ynbrate KOM-
NbIOTEPHOTO MOAENUPOBaHNSA, MPOBEJEHHOTO KOM-
naHwen Tekla, 66111 cBefieHbl B paboune Tabnuubl. Ha
MX OCHOBE MPOBOAMNINCE COOPKA, OKPacKa Y MOHTaX
KOHCTPYKLMIA. KOHTponnpoBanucb paboTbl TakKe npu
nomoLm 3TUx paboumnx Tabnamu,.

BbICTPAA, BOJIEE TOYHAA CBOPKA
bnarogapsa ucnonb3soBaHuto pannos Tekla Structures,
npouecc coopkm cTan 6onee GbICTPbIM M TOYHBbIM. [nAa
COOPKM 3/1IEMEHTOB AMaroHanbHO-CETYaTOro Kapkaca
6bII caenaHbl BpeMeHHble MOHTaXHble MpUCnoco-
651eHVA Ha OCHOBeE JaHHbIX, NOJTyUYeHHbIX B pe3ynbTarte
KOMMbIOTEPHOro MoaennpoBaHus. MoaroHKa Kaxaon
YacTU BEPLUMHbI MOAYNA TaKXKe OCYLecTBAAnacb Ha
OCHOBe ero TpexmepHol mogenu. Jlokanusauus LeH-
Tpa TAXKECTU U BEC KaXKAOrO y3/1a ToXe Oblnv B3ATbl 13
3TON MOAEeNN CTPOUTENbHbIX PacYeToB. ITW AaHHble
MCMOoNb30BaNNCh B NpoLiecce MOHTaXa 1 BO3BeAEHUsA
KOHCTPYKLUW, YTOGbI peLlaTb BO3HMKaOLWME BONPOChI
1 BblOUpaTb MeToAbl Nogbema COOpHbIX 610KOB.
Pacuet KpenneHui, caenaHHbIi HA OCHOBAHMW METOK
CcOOPOUHBIX Y3710B, NOMOr rpyrne CreunanicToB KOH-
TPONNPOBATb MOHTaXKHble PaboTbl. [MobanbHble Tpex-
MepPHble KOOPAUHATbI, B3ATble 13 mogenu Tekla, ncnonb-
30BasIMCb AN1A TOro, YToObl y3/1bl AUAroHaIbHO-CEeTYATOro
KapKaca 6blnv ycTaHoBMEHbI TOUHO. [ocne 3Toro mogenb,
pa3pabotaHHana Tekla, 6bina nepepaHa rpynne cneum-
annCToOB MO MNAKUPOBaHUIO, YTOBbI OHM MOFIM CMPOEK-
TMpoBaTb cucTemy obnuuoBku dacagos. TpexmepHas
MOAesNb MCNoJb30oBanach ANA CBEPKU U KOOPAMHALMN
Npv BO3BEAEHWWN CJIOXKHOIO apXUTEKTYPHOrO KOHTYpa
34aHuA, YTO6bl MCKNIOUMTL NpPobnembl COBMeLLEeHMS.
Takum ob6pasom, mogesnb, pa3paboTaHHas KomMaHuei
Tekla, cbirpana »mM3HeHHO BaXHy0 posib B 3aBepLUeHUN
paboT Hanbonee 6e3onacHbIM U HBICTPLIM CMOCOHOM.

BHELUHUA AUATOHAJIbHO-CETYATbIN KAPKAC
BHelwHre peTanu fmaroHanbHO-CETYATOro Kapkaca —
310 RHS (pomb6oBugHble nonble Npoduny) pasmepom
600 x 400 mm C pa3nuyHon TonwmHon (16 — 40 mm).
Mcnonb3oBaHne 3nemMeHTOB MoZyns, MMeLWmMX nps-
MOYFOJIbHYI0, @ He Kpyrnyto B pa3pese Gpopmy, AOMKHO
B UTOre AaTb MJIOCKYI0 NMOBEPXHOCTb, 6onee yaobHyio
ONA KpenfieHus UMMOCTOB ocTekneHusa dacagos u
OfiHOBPEMEHHO CMOCOOCTBYIOLLYIO CO3AaHNI0 NIacTu-
KW BHELLHEro prcyHka obnmuoBKu.

CoepnHUTENbHbIE SNEMEHTbI (<BePLUVHbI») KOHCTPYK-
LM COCTOAT U3 KpecToobpasHbIX NAACTVH, MpUBapeH-

HbIX K MepeceKaloWwyMCca dNnemMeHTaM KpecToobpasHbIxX
|PaCcKOCOB 1 CKpErJIEHHbIX 6ONTaMU C BHELLHEN aHKep-
How 6ankon (HRS 250 x 600).

Kaxkpaa Touka «BeplUMHbI» BKIOYaeT ABe AeTanu
KapKaca, KoTopble NPOAOMKalTCA OT 3TaXKa K 3Taxy,
co3flaBad YacTb A-obpasHoi ¢opmbl. ITN JeTann He
06A3aTeNbHO M3roTaBNMBAOTCA Ha CAMOW CTPOUTESb-
HOW NnowWaaKe, OHU MOTyT 6biTb NPOCTO CMOHTUPO-
BaHbl Tam, NPUBApPeHbl WU CKpenneHbl 6ontamu c
OPYTUMU, Y>Ke YCTAaHOBMIEHHBIMU, S1IEMEHTaMU Y310B.

Heo6xoanmo 3aMeTuTb, UTO KaXKAablil y3en «BepLun-
Hbl» OyeT UMETb Pa3NINYHbIA Yron HaK/oHa — 3a cYeT

€ro pacnonoXxeHma n NPoBMCaHNA KOHCTPYKUUN OT
COOCTBEHHOTO Beca.

BHYTPEHHUW AUATOHAJIbHO-CETYATbIA KAPKAC
BHyTpeHHUII AraroHanbHO-CeTUYaTbIN KapKac 3faHuA
HauvHaeTca ¢ 17 3Taxa U MOAHUMAETCA O KpbIwK,
obpasysa aTpuym AnA sTaxeln otena. BHyTpeHHWI Kap-
Kac [epXutca Ha 6eTOHHbIX Hankax-CTeHKax, KoTopble
BbIXOAAT M3 LEeHTPaNbHOro 6eTOHHOro Afpa Ha ypoBHe
17 v 18 aTaxei (ot L17 go L18).

[leTanu BHyTpeHHero AnaroHanbHO-CeTYaToro Kapkaca
— 3TO Kpyrnble nosble npodunu (CHS), anametpom 500 mm
1 Pa3nUYHON TonwmHbI (16 — 32 mm). Micnonb3oBaHue ane-
MEHTOB KPYIJI0/, @ He MPAMOYTOfIbHO B pa3pe3e popmbl
ceyeHna 6ObINO MPeanoXeHo ANsA Co3fjaHWA OTIIMYHOM
BU3yanbHOW MepcneKkTMBbl B aTpuyme otend. [letanu
COELIMHNTESBHbIX Y3/10B (<BEPLUNHDBI») aHANIOMMYHbI y3iam
BHELLHEro AnaroHasibHO-CeTYaToro KapKkaca.

BEPXHAA YACTb 3JAHUA HA, TPUBYHON

HaBec - 370 nerkas nepdoprpoBaHHan MeTanmyeckas
naHenb, KOTopasA COCTABAAET eAUHOE Lenoe C NpuMbl-
KatoLLeid K OCHOBHOW YacTn Heb6ocKpeba KOHCTpyKUmen
«Bcrnneck», 4Tobbl CO3aaTb HEMPEPbLIBHYIO MOBEPXHOCTD,
NOAHUMAIOLLYIOCA (NN «CTeKaloLwyto» BHU3) No GaliHe,
N NPOCTUPAIOWYIOCA MOMNEPeYHO — YTOObl MOKPbITh
cylecTByloLLyto TpubyHy. PaclumpeHme B KoHue neBoi
CTOPOHbI HaBeca CYXKUT COEAUHUTENbHBIM 31IEMEHTOM
C KOHCTpyKumen «Bcnnecka». HaBec cocTtaBnseT npu-

NHTepbep xonna

MoHTax pacaga

VMIOHb/NIONb Bb“:ﬂ“!kj; o1



|cTpoinnowapka

OTpakeHune CONTHeYHbIX Nyyeli oT dpacafa

Bo3pgywHble (BBepXY)
1 COMHeYHble (BHU3Y)
MOTOKM

6nu3nTenbHO 240 METPOB B AJIMHY U IMEET Te >Ke KOM-
NeHCaLMOHHbIe COeAMHEHUA Ha TeX e CaMbIX JINHWAX,
4TO M CyLeCTBYtoLWasA TPUbYHa.

KAPKACHAA CUCTEMA HABECA

KapkacHas cuctema HaBeca COCTOUT 13 OTKPBITbIX CTaslb-
HbIX depm, ¢ nponeTamn B 6 M OT LEHTPa, NOAAEPXKM-
BaeMbIX HAKJIOHHbIMW CTOMKamu, KOTopble COefuHs-
10TCA ¢ pepMamy B Npefienax OfgHOWM TPETH MX AJIUHDI,
COCTaBNAA KOHCOMM U3 BHELLHMX ABYX TpeTei depmbl.
HaknoHHble cTOMKM NprKpenneHbl K BEPXHEMY YPOBHIO
KOHCTPYKLN.

OACADI
O6nuuoska Capital Gate cocTouT 13 ABYX 31€MEHTOB:

— CMCTEeMbI CTEKNAHHbIX HaBECHbIX NaHenen;

— CUCTEMbI METAININYECKON CETKM, 3allullalolen ot
conHua.

OHW 6bInK BbINONHEHbI OQHUM M3rOTOBUTENEM, YTOObI
rapaHTMpoBaTb UX COBMECTUMOCTb Mexay coboi u co
CTanbHbIMU KOHCTPYKLUUAMW AMaroHasbHO-ceTYaToro
KapKaca, K KOTOpOMY OHU KpensaTCs.

HaBecHoli ¢acag cocTouTt 13 naHenein pomboBULHON
bopMbI, pacnonoXxeHHbIX ApYr 3a 4PYroM Mo Bcel BbicoTe
30aHUA. Kaxgplin poM60oBUAHBIA B/IOK NPOCTUPAETCA Ha
BbICOTY 2 3TaXel U UMeET WNPUHY NPUGAN3NTENBHO 8 X
8 MeTpOB Mo pa3mepy CPeaHEro Moayna AvaroHasbHoO-
ceTyaToro Kapkaca. [MaHenu KpenaTcs B COOTBETCTBUN C
KoHdUrypaumen amaroHanbHO-CeTYaToro Kapkaca, KoTto-
pbli HECET KX BeC BepTUKanbHO. [InA ynyulieHms aspo-
OVNHAMUNYECKOTo COMPOTUBIIEHNA BETPY MaHENN MeCTKo
KPenATcA K cepefuHe MEX3Ta)KHOW MIUTbI NepeKpbITHS,
HecyLLieli FOPU3OHTaNbHYIO Harpy3Ky.

OnemeHTbl Mofynen HaBecHoro ¢dacaga COCTOAT U3
[BYX KOMIMOHEHTOB:

— CTanbHble pambl GbIIM NpousBeaeHbl B ABCTPUN.
Mpodunb pambl MMeeT GopMy TpeyronbHUKa, KOTOPbIN
MOXET HEeCTW Harpy3KuM BO BCEX HaMpPaB/IeHUAX;
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— CTEKNAHHbIE YaCTW KOHCTPYKLUM Obln M3roToBne-
Hbl B OAD 13 HU3KO3SMUCCUOHHOTO, OUYEHb MPO3PAYHOrO,
C XOpOLUeN TENION30MALMEN U CHUMKEHHDBIM B/IKOBaHN-
eMm cTeKkna.

MoHTax naHenen ocywectenanca B Aby-1abu. OHun
6bIM NepeBe3eHbl K MecTy CTPOUTeNbCTBa Ha Heraba-
PUTHBIX FPy30BUKax C nnatdopmoint ans KpynHoraba-
PUTHBIX rPY30B, N3rOTOBMIEHHbIX Ha 3aKas3.

ConHuesalmuTHaa ceTka chenaHa 13 nerkMx metan-
NINYECKMX pam C MPOBONIOYHON OCHOBOW K3 Hepa-
Bewollen ctanu. «Bcnneck» — rmbkasa KOHCTpyKuuA,
CMPOeKTMPOBaHHaA Takum 06pa3om, UToObl MOBTOPUTL
¢dopmbl 13rmba OCHOBHOIO MaccvBa 6OallHW. 3agHAs
YacTb KOHCTPYKLUMM 3TOrO 3fleMeHTa Kaxpible 5 3Ta-
Xel KpenuTca K OCHOBHOWM YacTy 34aHnsA Npv NomoLLm
CTanbHbIX Mpodunen Kpyrnoro ceyeHua. Ha Kaxgom
3TaXke eCTb AOMOMHUTENIbHbIE KpecToobpa3sHble CTep-
HY. CoeAVHWTENbHbIE 3NEMEHTbl OTXOAAT OT KaKaom
BEPLUMHbI [MaroHanbHO-CETYaTOro Kapkaca U Mpoxo-
OAT yepe3 HaBecHble MaHenu ¢acafa, coefnHAACL CO
CTasbHbIM KapKacoM. MoCcKonbKy KOHGUrypaLuma 3naHna
M3MeHSAETCA OT BepTUKanM K FOPW30OHTanu, CTaibHble
moaynun «Bcnnecka» pacrnonaratotca Takum obpasom,
YTO6bI KOHCTPYKLMW YCTaHaBANBaNNCL B CTPOro onpe-
[eneHHOM nopAagKe.

MoHTax pacagHbIx Moayneit BbINOHEH Pa3fNyHbIMU
cnocobamu:

— 3n1eMeHTbl HaBecHoro dacaga cobpaHbl 1 NOMeLLeHbl
Ha MecTo U3HYTPW;

— oumncTKa pacaia MOXeT NPOM3BOANTLCA C BHELLHEN
CTOPOHBI C NOMOLLbIO NebesKy;

— CONMHLE3aLUMTHBIE SMIEMEHTbI MOAHATHI U COBPaHbI C
nomoLypio nebeaku.

Wcnonb3oBaHne nebeakyn — OO6bIYHBIA MeTOL Ha
BnvxkHem Boctoke. KoHcTpykuma Capital Gate umeet
KPIOKM C MPOYLUMHOW B MECTaX COEAMHEHVA HAaBECHOTO
dacapa c KaKabIM Y3/10M iMaroHanbHO-CETYaTOro Kap-
Kaca; Takium o6pa3oM, C NMomoLLblo NebefKn HaHATble
anbMUHUCTBI MOTYT MOAHATBCA K KOHCOMbHBIM MOBEPX-
HOCTAM. BHYTpU KOHCTpykuum «Bcnnecka» Gnarofgaps
nebefike MOXXHO MaHeBpPMPOBaTb Tak, YTOObI YNCTUTb
1 CTeKNIAHHbIE MOBEPXHOCTU, U METaJNTNYECKYIO CETKY.

TEXHONOImn, HE HAHOCALLUE YLLEPBA
OKPYAIOLLE/ CPEJE

Mpwv npoekTnposaHum Capital Gate Bce getanv npoekTa,
HauvHas OT BbI6OPa MeCTOPaCMONoXeHMA o npoLecca
CTpouTenbCTBa 1 QYHKLMOHMPOBaHWA GallHKU, paccuu-
TbIBaNNCb, B MEPBYI0 OUepeab, C yHETOM SKONOMMUYECKUX
XapaKTePUCTUK 1 TPeboBaHWI K BO3BEAEHMIO BbICOTHbIX
3aHMIN. DTN acneKTbl YUYTEHbl U YCUMBAIOTCA CMENoW
dopMol KOHCTPYKLMK, KOTopasa ropasfo bonee clox-
Has, yem Ka)keTcA Ha nepBbIli B3rNag,.

C TOUKM 3peHnA TFOPOACKOWN MNNMaHWpPOBKW, 3AaHue
Capital Gate MakcMmanbHO MCMOMb3yeT SKONOrNYECKNin
NoTeHLMan CBOEro MeCTOMOMNOXEHNSA, YTO MOAYEPKHYTO
COJIHEYHbIM 3aTeHeHVEM Ha I0>KHOM dacae, Npu OTKpPbI-
TOCTV OKEeaHCKMM NMPOCTOpaMm — Ha ceBepo-3anage.

JKpaHupyoLWasa meTannmyeckas ceTka Ha Capital Gate
npofoMmKaeTcA A0 CyLecTBylolen TprbyHbl, onuue-

TBOPSAA Co6OM 0OPa3LOBbI MPUMEP SKONOrMUYECKOro
noaxopna K oKpy»katoLlein cpege. Kpome Toro, poToranb-
BaHMYeCcKMe NaHenm Ha Kpbllle aBTOCTOAHKM He TONbKO
JaloT HeobXoAMMOe 3aTeHeHUe, HO 1 CHUPKAIOT SHepre-
TUYeCKWe 3aTpaTbl 3qaHus.

OpraHnyeckas ¢opma Capital Gate nossonuna cako-
HOMWTb CTPOUTENIbHbIE MaTepuasbl, CHU3UTb 3aTpaTbl
3Heprum 1 BbIGPOCHI yriepoaa BO Bpems CTPOUTENbCTBa;

— OKpyr/as aspoanHammyeckan popma baliHn nmeeT
MeHbLLUEee CONPOTUBIEHNE BETPY, YeM NMPAMOYrofbHoe
CTPOEHME, UTO CHIKAET KOIMYECTBO KOHCTPYKTMBHBIX
3NEMEHTOB, HEOOXOAVMBIX Af1A BOCMPUATUA nonepeu-
HbIX Harpy3oK;

- Kpymbin dacap addeKkTVBHee orpakpaet npo-
CTPaHCTBO, YeM NPAMOYTONbHbIN, 1 ero TpebyeTca MeHb-
Le, YeM ANA 34aHWA TPaAULMOHHON GOPMb;

— CTanbHOW AMaroHanbHO-ceTyaTblii Kapkac 3pdek-
TUBHO OrpaxfaeT NMPOCTPAHCTBO, UCMOJb3yA ANNHHbIE
12-meTpoBble NponeTbl 6e3 KOMOHH.

B pe3ynbraTe, TpebyeTca MeHbLLee KONMYeCTBO CTPOW-
TeNbHbIX MaTepPUanoB Kak AA NeMEeHTOB KOHCTPYKLMN,
Tak 1 ana ¢acapa. 910 — CHWXKeHVe B 3aTpaTax 6eToHa,
CTanu n CTekna, maTepuanax, KoTopble NMeT BbiCOKOoe
copep)kaHue yrnepoga v ABNAIOTCA SHEProsaTpaTHbIMU
npu npoussoacTee. Cnegyet fo6aBnTb, YTO ObIIO NpK-
MEHEHO CTeKNI0 MECTHOTO NPOV3BOACTBA, YTO AOMOSHM-
TENbHO CHM3MIO 3arpA3HeHUe OT BbIXJIOMHbIX ra3oB 3a
CYeT CHUXKEHVA 0ObEMOB ero NepeBo3Ky.

KonnekTuBbl An3aliHEPOB UHTETPMPOBaIU B MPOEKT
3naHuA Capital Gate makcumym fieTaneil, He HaHOCALLMX
ylepba oKpy»aloLLeid cpefe, YTo B AanbHeNLLEM CHU-
31T NOTPebNIeHe SHEPTN BO BPEMSA €70 SKCMTyaTaumm.
3TM acneKTbl BKNIOYAOT MNacCUBHbIE 1 aKTVBHbIE CUCTe-
Mbl, TaKue Kak:

— 3aTEHEeHVe COMHLE3ALLUTHON METaIMYECKON CeT-
Kow;

- nBoviHon dacapg;

- 3¢ PeKTMBHOE OCTEKNEHNE;

— Hannuue OOWNIbHOWM PaCTUTENBHOCTM Ha Kpbille
NnepBOro 3Taxa;

— BOAONPOBOA C HN3KMM PacXoAoM BOfbl;

— MECTHOE OXNaXKAEHNE;

— KOHAULMOHMPOBaHWE BO3yXa C NepeMeHHON CKOo-
poCTbio;

- TennoobmMeHHasi BEHTUIALWS;

— KOHTPOJIb 11 YNPaBeHre PacXO[oM SHEPTUN.

Camas 3ameTHas ocobeHHOCTb 3aaHunA Capital Gate,
He HaHocAwasA ywepba oKpyKalolen cpeae, — KOH-
CTPyKUMA «Bcnneck», KOTopas pacrnosioxeHa C KXKHOWM
CTOPOHBbI CTPOEHUs, YTOObl MaKCMMAnbHO 3alUTUTbL
6aluHI0 OT MoMafaHVA NPAMOro CONHEYHOro CBeTa.
MeTtannuyeckasa ceTka Ha 30 % yMeHblUaeT COSHeu-
HbI HAarpeB, YTO CHWXAET Harpy3Ky Ha CMCTEMbI KOH-
OVLMOHMPOBAHUS BO3[lyXa Ha 3aTEHEHHbIX €l 3Ta-
Kax. Takxe ceTKa AaeT HapyXHYI TeHb, 3aluiyas
rNaBHbIV BXO[ Ha MEPBOM 3Taxe.

BepxHsaa yacTb GalwHU MMeeT MOAUOULIMPOBAHHDIN
[BOVHON ¢dacaf, YTobbl CHM3WTb CONHEYHbIV Harpes
sTaxelnn otenA. OH OTBOAUT BHYTPEHHUI BO3AyX U3
FOCTVHWYHBIX KOMHAT B MYCTOTEJNYIO MONIOCTb BHYTPY

Bnuaxne cuctembl

[BOWHbIX pacafoB Ha ypoBeHb KOMPOPTHOCTY MOMELLEHNIA

dacapa. 3gecb cosfaetca m3onuMpylowasa Npocsionka
MEXAY TOPSYMM BHELUHVMM U MPOXafHbIM BHYTPEH-
HMM BO3[yXOM, KOTOPbI 3aTeM MOBTOPHO MOCTYynaeT B
KOMHaTbl, @ He OTBOAMTCA, 3aMeLLasACb BO3QYyXOM M3BHeE.
MopcuutaHo, yTo MOJOGHAA TEXHOMNOrvs COKpPATUT
noTpebneHvie 3HEPTUM CUCTEMAMU KOHAULMOHNPOBA-
HUA Ha 3TaXax otend Ha 5 — 10%.

MaccnBHbIE 3nemMeHTbl AM3aliHa BKIOYAOT co3faHue
VCKYCCTBEHHOTO naHAwadTa ¢ 6oratoli pacTUTENbHO-
CTblO Ha Kpbille LIOKONbHOrO 3Taka, KOTOPbIN OXBaTbl-
BaeT BCe MPOCTPaHCTBO BOKPYyr 3aaHuA Capital Gate,
3HAUUTENIbHO YBENMUMBas TEMIOMU3ONALMIO U CHUXasA
NnoTpebHOCTb B KOHAMLUMOHUPOBaHUM Bo3ayXa. [ns
3efIEHbIX HACaXAEHUI WCMNONb3YIOTCA MeCTHble BuAbl
pacTeHU, KOTOPbIM HY>XHO MeHbLUEe KONMYeCTBO
VPPUraLMOHHBIX CPefCTB, YeM A NMPUBO3HbIX. YTOObI
CHV3WTb Pacxof BOAbl, UYTO OYEHb BaXKHO B YC/IOBUAX
NyCTbiHW, B OBOLECTBEHHbIX MeCTax, BaHHbIX KOMHaTax
1 TyareTax yCTaHOBNeHO obopynoBaHue, fo3vpyiollee
ee notpebneHve.

B 3maHUM ncnonb3oBaHo 6onbliOe KONNYECTBO
TEXHONOIMIN, He HaHocAWMX yuepba OKpyKatoLlei
cpepe, BK/OYas MeCTHOe OXxNaXk[eHue, KoTopoe
numeeT bornee HM3KOe sHepronoTpebneHne npu nony-
UEeHUM oxNnakAeHHOW BoAbl. DTO BbIrOHEE, YeM MOH-
TaX OXJIAAMTENIbHbIX CUCTEM Ha mecTe. [epemeHHas
CKOPOCTb 3aKauMBaHMA OXNaXXAEeHHOW BOAbl TaKXe
CHUXAeT MCMNoJib30BaHWE SHEpPruu, 3aTpayvmBaemon
Ha KOHAuUMOHMpoBaHWe Bo3fyxa. CHMXaeT noTpe-
6rieHVe 3HEeprum Ha Hy>KAbl BEHTUAALUW U CUCTe-
Ma pekynepauuu Tenna. dbdeKTMBHOE ynpaBneHue
CUCTEMON TeXHMYeCcKoro obecrneuyeHuns 3aaHuA, ocy-
LEeCTBALLEN KOHTPOSb 3a paboTol cMcTemM ocBeLle-
HUA, KOHAULMOHUPOBaHNA BO3AyXa U APYruX yCTaHO-
BOK, MOTPEONSIOWMNX SNEKTPUYECTBO U BbIAENAIOWNX
TENNo, B AafbHeNWeM COKpallaeT MCMob30BaHUe
SHeprumu.

ﬂMarpaMMbl ABUXeHNA
COJIHEYHOrIO CBeTa
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CBeTuNbHUK cepun
L-BANNER, OO0 «Jlegen»

Ucnonb3oBaHue anioMUHUEBOro
npodpunsa B CcBeTOTEXHUKe

AntomuHneBbIn Npodunb ANA CBETOANOLOB YxKe MOoyUnn WNPoKoe pacnpoctpaHeHue B EBpone u CLLA.
Poccuinckunin cBeToAMOAHDI PbIHOK B LIEIOM OTCTAEeT OT 3anafHoOro 1, MOXKHO CKa3aTb, HAXOAWTCA B CTagum
dopmumpoBaHmsa. Tem He MEHee, BMECTE C €ro Pa3BUTMEM OUYEBMAHA TEHAEHLMNA NMPUMEHEHNA aIIOMUHNEBOTO

npodunsa B CBETOANOAHOI TEXHUKE.

OVMOW APKOCTU U OPUTMHANbHOrO AW3aiiHa, UTO  TOAMOAHbLIA Npodunb CNocobCTBYeT YMEHbLIEHMIO Mpodwunu gna
Matepuanbl npenoctasneHbl 3A0 «TATNPOD» No3BONIAET YCTaHAaBAMBATb UX Ha CaMblX MPECTUX-  YAEeSIbHOro Beca CBeTUSIbHUKA. CESICAVOALERS
CBETUIbHUKOB

MoTonouHbIN
CBETOANO/HbIN CBETUNBHUK
«Konokon», 000 «Dokyc»

peanaraembie komnaHuen <TATIPO®»

anloMUHMEBbIE Npodunn AnA CBETO-

ANOLHOW MPOMBIWAEHHOCTA UMEDT

WMPOKNIA CMEeKTP MPUMEHeHNsa u

MOTYT MCMOMb30BaTbCA MPAKTUYECKN
B N06GbIX BUAAX CBETOAMOAHbIX CBETUIIbHUKOB. B 1x
yncne: CBETUIbHUKM N NPOXKEKTOPbI KakK Hapy»HO-
ro, Tak u BHyTPEHHEro ocBeleHNsA, apXnUTeKTypHas
nojcBeTKa, CBETUJIbHMKW, UCNOJib3yemble B MpO-
MbILAEHHbBIX U OQUCHbIX MOMELEHNAX, YSINYHblE,
aHTUBaHAANbHbIE U B3PbIBO3ALWNTHbBIE CBETUSIbHU-
Kn. Takke npodunb MOXKET MCMonb3oBaTbCA ANA
YCTAHOBKM TMOKMX N XKECTKNX CBETOAMNOAHDIX JIEHT,
NMOCKONbKY HeJOCTaTOYHO MPOCTO NPUKPENnUTb
TaKylo monocy — HeobxofrMa crneumanbHaa cucTe-
Ma KpenneHus.

NMpymMeHeHne anioMuUHMEBOro Npodunsa B CBETO-
TEXHMKE MO3BOJNIAET peann3oBaTb cCaMble CMefble
An3aHepCcKue ngen no OCBELLEHUI0 Kak MHTepbe-
POB pPa3nNYHOro Ha3HayeHWsa, Tak U TOPOACKUX
NoCTPOEK 1 06l ecTBEHHbIX 30H. HaknagHble, Bpes-
Hble, YIIOBble U MOABECHble BapuaHTbl npodunen
MOTYT KOMMJIEKTOBATbCA CBeToAMohamMu Heobxo-
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HblX 06beKkTax. BoT nouemy npumeHeHue anomu-
HueBoro npodunsa nonyyaet Bce HGonbliee pacnpo-
CTpaHeHue B apXUTEKTYPHOM OCBELLEeHUMN.

lMomMUMO 3neraHTHOro U 3CTeTUYHOro BUAa, Npu-
MeHeHMe afloM/VHMEBOrO CBETOANOLHOFO npodunsa
pellaeT 1 BaxHble TEXHUYECKMe 3ajaun:

— 3alMLaeT OT BHELHWX BO3AENCTBUN;

— paboTaeT, Kak pajguaTop OxNaXAeHwus, ana
3ddeKTMBHOro OTBOAA TEMJA, YTO BeJeT K yBenmye-
HUIO CPOKa CNy>K6bl CBETOANOA0B.

TakXe HeoCnopuMbIMK MpenMyLecTBamm ABNA-
I0TCA MPOCTOTA N3rOTOBNEHNA N MOHTaXa CBETUJb-
HUKOB Ha antomMuHumeBom npodune «TATMIPOD» n
BO3MOXHOCTb Hape3KW matepuana [0 HYXHbIX ©
yao6HbIx B paboTe pa3mepoB. OTpesad HYXHYI
ONVIHY Npoduna, MOXHO cOo3faBaTb YHUKaNbHble
MOAEeNM CBETUIbHUKOB, M3roTOBUTb ntobble npo-
ébvunn pgnAa cBeToAMOAOB W YrONKU ANA MOACBET-
Kn. Bbibop Tuna anioMnHMeBoro npoduna 3aBucmT
OT MOCTaBMEHHbIX 3apay: KomnaHus <«TATIPO®»
npeanaraet MOHbIA CAEKTP HaWWX W3Zenuin — ot
06bIYHOIO aNlOMUHKEBOTO YroJika O CreLunanbHbIX
npodunein cnoXHoON reoMmeTpun.

YHUKanbHble anloMUHUEBbIE KOHCTPYKLUN MOTYT
MCnosib3oBaTbCcA AnA Nobbix NoBepxHocTen. Beuay
NerkocTv AaHHOro MeTanna, anloMUHMWEBBIA CBe-

TakXe BaKHYl0 pOJib UrpaeT 3CTETUYHbIA BUA
n3genvn, B 3TON CBA3WM NMPOU3BOAMTENN CBETOAM-
OfHbIX CBETU/IbHWKOB BCE Yalle MCMONb3ylT pas-
NMYHOE [EeKOpaTMBHOE MOKPbITUE aNlOMUHMNEBO-
ro npo¢unsa. Mo XenaHuwo 3akasurka, KOMNAHUSA
«TATMPO®» npepnaraet 3aWMTHO-LEKOPATUBHOE
NOKpbITVE aNioMUHEBOFO NPOGUNA: OKPaCKy Nonam-
MEpPHO-MOPOLIKOBbIM/ KpackaMu MK aHOZMpPOBa-
Hue B nobon xenaembii LBeT. OCO6EHHO BbICOK
CMPOC Ha NPUMeHeHMe NpodunsA C NOKPbITMEM ANA
3ppeKTHOro oGopMNEHNA MarasmHoOB, pa3BlieKa-
TeNIbHbIX LEHTPOB, apXUTEKTYPHbIX COOPYKEHUN,
PeKlaMHbIX CTEHA,0B.

HakonneHHbIN 60nee yem 3a 20 NeT ONbIT U COBpe-
MEeHHble TexHonornm KkomnaHum «TATINPO®» no3so-
NAT U3roTaBAMBaTb AN1A NPOU3BOAUTENEN CBETO-
ANOAHbBIX CBETUIbHWMKOB aNlOMUHUEBBLIN Npoduib
NGO CNOXHOCTU, C PA3/IMYHbIM AEeKOPaTUBHbLIM
NOKPbITMEM MO KENTAHUIO 3aKa3umKa.

3A0 «TATNPO®»

423802, Pecny6nuka TatapcTaH, I. HabepexHble YenHbl, yn. MpodunbHas, A. 53

Ten.: (8552)77-81-66; 77-83-12; 77-86-58
E-mail: lvn@tatprof.ru Cait: www.tatprof.ru

MIOHb/UONb BblcﬂIM 95



|KoOHCTpyKLMUYK

OnTUManbHasa reomeTpuyecKkan
KOHpuUrypauua u pacnpepeneHue
}KeCTKOCTU BbICOTHDbIX 3faHNI

CTponTenbcTBO HebOCKPeHOB NO BCemMy MUPY M3-3a UX OFPOMHbIX Pa3MepoB TpedyeT BonbLLKX 3aTpaT PecypCoB.

B 3T0W CTaTbe NpuBeLeHO NCCNeA0BaHE ONTYMAbHON FrEOMETPUYECKON KOHOMIYpaLmm 1 pacnpefeneHms XeCcTKoCTu
npeobnagaoLmx CEroAHA KOHCTPYKTUBHbIX CXEM BbICOTHbIX 3AaHNIA, KOTOpoe byaeT cnocobCTBOBATb NPOEKTUPOBAHMIO
11 CTPOUTENBLCTBY HEOOCKPEDOOB C MEHBLUVIM PACXOLOM MaTePHaNoB Ha HECYLLME KOHCTPYKLM.

TekcT Kb&Hr Can MyH, LLIKona apxutekTypbl Menbckoro yHusepcuteTa, KoHHekTukyT, CLUA

peaun pasfinuHbIX KOHCTPYK-
TUBHbIX CUCTeM, pa3pabo-
TaHHbIX ANS BbICOTHbIX 34a-
HUIN, CUCTEMBI C AMaroHasnb-

HbIMW CBA3AMU MO Nepu-
MeTpy 06bluHO 6Gonee 3PpdeKTUBHbI U3-3a
TOrO, YTO B HMX FOPU3OHTasbHbIE HArpy3Ku
BOCMPVHUMAIOTCA 3NIeMeHTaMU, BOCMPUHN-
MaloWrMn BepTUKaNbHble Harpysku. T. e,
BepTMKasibHble 1 HaKJIOHHbIe KOJIOHHBI
OOHOBPEMEHHO ABMAIOTCA AMaroHasbHbIMU
CBA3AMM MO MepUMETPy 3faHus, BOCNpU-
HUMAIOLVMUN TOPU3OHTasIbHbIE (BETPOBbIE
N cencmmuyeckme) Harpysku. Korga cucre-
Ma, BOCMPUHUMAIOWAA FOPW3OHTaNIbHYIO
Harpysky, pacrnosioxeHa Mo nepumeTpy
30aHuA, ee 3GHEKTMBHOCTb MaKCUMarnbHa.
KOHCTPYKTMBHbBIE CUCTEMbI BbBICOTHBIX 3fa-
HUIA C JMaroHanbHbIMU CBA3AMMN MO NeprMe-
Tpy 06pasyioT cBsizeBble TPYObI, a TaKKe He
TaK [aBHO pa3paboTaHHble AMaroHasibHO-
ceTyatble KOHCTPyKUMK (diagrid structures).
MpoBeneHoO cpaBHUTENIbHOE UCCNeAOBaHNe
CBA3EBbIX TPYO C PA3fIMYHBIM LLArOM KOMOHH
1 reometpuen ceasen. C Lenbio onpeaene-
HUs 6onee 3ddeKTUBHLIX KOHUrypauun
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ObIIM MCCNIeOBaHbI AMaroHanbHoO-ceTyaTble
KOHCTPYKUMKY (Buarpugbl) pasnnuuHbix Gopm
W C pPa3HbIMY YrflaMU HaKMOHA PeLLeTKn.

BBEJEHUE
KOHCTPYKTUBHOE peLueHne BbICOTHOIO 34a-
HUA O6bIYHO OMpedensaeTcs ero KecTKo-
CTbl0 B FOPW3OHTASIbHOM HanpasieHUn, 1
Tpebyemble CeYeHUA HEeCYLWX 3NIEMEHTOB,
HeoOXOAUMBIX AN BOCMPUATUA FOPU3OH-
TaNbHbIX HArpy3oK, 3HauWTeNbHO MOBbILA-
I0TCS MO Mepe yBeIMUEHUsA BbICOTbl 3AaHNS.
CnepoBaTenbHO, KOHCTPYKTUBHblE CUCTe-
Mbl BbICOTHbIX 3[4aHWI 3BOMOLVOHVPYIOT B
CTOPOHY AoCTMKeHUs 6onee 3¢ deKTUBHbBIX
cnocoboB obecrneyeHuns XecTKoCcTu B ropu-
30HTaNIbHOM HanpaeneHun. 3dGeKTUBHOCTb
KOHCTPYKTVBHOW CXeMbl CyLLIECTBEHHO 3aBW-
CUT OT ee reoMeTPUYecKoln KoHoUrypaumu.
Kak TonbKO A58 BbICOTHOrO 34aHuUA Bblbpa-
Ha onpefenieHHasa KOHCTPYKTUBHAA CXeMa,
HeobXoAMMO O4YeHb TWaTeNIbHO BbIOMpPaATb
ee KOHGUrypauuio ¢ Lenblo MOBbILEHUs ee
30 HEKTMBHOCTM U OQHOBPEMEHHOIO COOT-
BETCTBUA TpeboBaHMAM [pYrux pasjesnos
npoekTa.

Puc. 1.

John Hancock Center B Yukaro (¢poTo aBTOpa)
Puc. 2.

Hearst Tower g Hbto-Mopke

(doTo Agama MimnepTa)

Puc. 3.

Jin Mao Building (cnpaBa) n Shanghai Tower
(cneBa) B LLlaHxae B cTapuy CTPOUTENbCTBA
(doTo aBTOpA)

[opn3oHTanbHble cunbl 1 K3rnbatowme
MOMEHTbI OT BETPOBbIX Harpy3oK OKa3blBa-
10T 3HaUNTENbHOE BNUAHME HA KOHCTPYKTVB-
Hble peLleHVA BbICOTHbIX 34aHNIA. DTN ycunmsa
MOTyT ObITb OUeHb 3PEKTUBHO BOCMPUHATDI
KOHCTPYKTVBHbBIMU 3f1eMEeHTaMU, U3HaYanbHo
CNPOEKTMPOBAHHBIMU ANA1 BOCMPUATAA Bep-
TUKasbHbIX Harpy3oK. Ecnm 3Tm KoHCTpyKTVB-
Hbl€ 3NIEMEHTbI PACMOJIOKEHbI MO NePUMETPY
30aHMsA, TO 3OPEKTVBHOCTb TaKOW CUCTEMbI
MOXeT 6bITb MaKcMManbHo. CA3eBble TPYObI
1 HeJaBHO MOABUBLUMECA AMAroHasbHO-CeT-
yaTtble KoHcTpyKumn (diagrid structures) —
[Ba TUMUYHBIX NpUMepa, pa3paboTaHHbIX Ha
OCHOBaHMWN 3TUX KOHLeNUWUIA.

CaAzeBble TPyObl CTanM NOCTOAHHO UCMOSb-
30BaTbCA C MOMEHTa VX NepBOro npumeHe-
HUA npu noctpoiike John Hancock Center

Puc. 4.

Tunosoit mogynb CBA3EBON TPYObI

Punc. 5.

100-3TaxHble cBsi3eBble TPYObl C pa3HbIM LLIarom
KOMOHH

Puc. 6.

100-3TaxHble cBsizeBble TPYObl C pasHbIMU yrnammn
HaKJ/IoHa cBA3sei

B Yumkaro B 1969 rogy (pucyHok 1). Cucrema
6blna chopMUPOBaHa U3 KOJIOHH C OAUHAKO-
BbIM LLIAroM no nepuMeTpy 3aaHnA 1 601b-
wmx ceaselrt no dacagy. dTa CTaTbA NOCBA-
LeHa 1ccnefoBaHNio ONTUMANbHON reome-
TpUyeckon KoHbUrypaumm csaseBbix TPyo.
[nsa onpepeneHus Hanbonee 3pPEKTUBHbBIX
peleHnin  paccMOTPEeHbl TakXe pasnny-
Hble BapuaHTbl LWara KOMoHH. [lpoBeneHo
CpaBHUTENbHOe uccnepoBaHne 3bdeKTus-
HOCTU BapWaHTOB reomeTpuu cCBA3en Mo
nepumeTpy, Takmx Kak X-obpasHble, yronb-
HoW popmbl (B BMAE LIEBPOHA), ANaroHanb-
Hble cBA3W. [lanee paccMOTPEHO BRAUAHUE
pa3HbIX YrII0B HaK/IOHa cBA3eil. Takxe 6blIo
paccMOTpPeHO ONTVMMasibHOe COOTHOLUEeHUe
MeCTKOCTM Ha U3rnb 1 Ha cABUT OTHOCUTENb-
HO COOTHOLLEHNA BbICOTA — LUMPUHA CUCTEM C
cBA3eBbIMU TPyOamMu.

JvaroHanbHo-ceTUyaTble  KOHCTPYKLMK
LUIMPOKO WMCMONb3yTCA MNPW BO3BEAEHUU
6ONbIUMHCTBA BbLICOTHBIX 3[aHWA BO BCEM
MUpe, HauMHasa C WX NPUMEHEHUA B CTPO-
nTenbcTBe 3gaHusA Swiss Re B JIOHOOHe
B 2003 ropy n B Hearst Tower B Hbto-Mopke -
B 2006-M (prcyHoK 2). iccnepoBaHbl gmaro-
HaNbHO-ceTYaTble KOHCTPYKLMY C Pas3fiINyHbl-
MU KOHOUrypaumuaMmn NOCTOAHHBIX U Nepe-
MEHHbIX YII0B C LieNblo onpegeneHnsa Hanbo-
nee 3¢pPEKTUBHBIX FreomeTpuyeckux ¢Gopm.
Bbinn npoBeaeHbl ccnefoBaHUA AnaroHasb-
HO-CeTUaTbiX KOHCTPYKUMUIA C PasUYHbIMU
YrnamMu HakNoHa Kak B FOPU30HTaIbHOM, TaK
1 B BEPTUKaSIbHOM HanpaBneHUn.

Takxxe OblJI0 PAacCMOTPEHO ONTUMasb-
HOE COOTHOLIEHME XeCTKOCTW Ha u3rnb
N Ha CABUM OTHOCMTENbHO COOTHOLWIEHMA

Ta6bnuuya 1.

MAKCUMAJIbHbBIE TOPU30OHTAJIbHbIE CMELLEHUA CBA3EBbIX TPYB,

MOKA3AHHbIX HA PUCYHKE 5

MakcumanbHoe
6okoBoOe Bapmwant 1 | Bapmuant 1.1 | Bapmnant 1.2 | Bapuant 1.3
cmeLeHue (cm)
76,0 78,2 73,4 61,8

BbICOTa — LIMPWHA [AMaroHasbHO-CETUYATbIX
cucTem.

AyTpurepHble KOHCTPYKLMU - ApYyras W1po-
KO WCronb3yemas crUCTeMa KOHCTPYKLMIA
COBPEMEHHBIX BbICOTHbIX 3AaHuiA. Bnepsble
OHa 6blna MpUMeHeHa NPV CTPOWTENbCTBE
Place Victoria Office Tower B MoHpeane B
1965 rogy, a coBpeMeHHOe MCMonb30BaHne
3TON CUCTEMbI KOHCTPYKLMIA MOXHO pac-
CMOTpeTb Ha Mpumepe Taknx HebocKpe-
608, Kak Jin Mao Building n Shanghai Tower
B LllaHxae, nokasaHHbIX Ha pucyHke 3. Ha
doTorpadun, roe n3obpakeHO BO3BeAeHME
Shanghai Tower, xopoLwo BuaHbI AAPO 3Aa-
HYA, NOAC pepM Ha ayTPUrepHOM YPOBHE ©
MEraKOoJIOHHbI MO nepumeTpy. B otnnume ot
CUCTEM CO CBA3EBbIMU TPYyOaMU 1 AnaroHanb-
HO-CeTYaTblX, B KOTOPbIX FOPW3OHTaslbHble
Harpy3Ku BOCNPYHUMAIOTCA HENOCPeaCTBEH-
HO 3/IEMEHTaMUN HEeCYLMX KOHCTPYKUMIA Mo
nepuMeTpy 3faHusA, ayTpuUrepHble CUCTEMBbI
MCMONb3YIOT »KECTKOCTb KOHCTPYKUUIA fapa
1N MEraKOJIOHH, MO MEPUMETPY CBS3aHHbIX
C SAPOM NPU MOMOLLM ayTPUrepHbIX Gepm.
Bbino uccnefoBaHo onTMManbHOe pacnpe-
JeneHre XeCTKOCTU MeXay AAPOM U Merako-
NOHHaMV ANs 34aHWI C ayTpuUrepamm pasHo-
ro COOTHOLLEHUA BbICOTA — LUMPVIHA.

CBA3EBbIE TPYBbI

Cnctema cBsizeBOW TpPy6Gbl BOCNPUHMMAET
rOpu3OHTasbHble Harpysku MoCpencTBOM
COBMeCTHOIN paboTbl BepTUKanbHbIX U
HaKMOHHBIX KOMOHH (AMaroHanbHbIX CBA-
3en) No nepumeTpy 3paHuA. HaknoHHble
KOMOHHbI (graroHanbHble CBA3M), pacnono-
MeHHble B MJIOCKOCTW CTEHOK MPU3Mbl 34a-

HWA, NapannenbHbIX Hanpas/ieHNI0 BeTpa,
BOCMPVHMMAIOT ycunua casura. KonoHHb,
pacnonoxeHHble B MIOCKOCTN MOMAOK Npu-
3Mbl 3[4aHUA, NepPneHANKYIAPHbIX NIOCKO-
CTW BeTpa, BOCMPUHMMAIOT MOMEHTbI NyTem
paboTbl B 0CeBOM HanpaBfieHuun. Ha pucyH-
Ke 4 nokasaH TUNUYHbIN 10-3TaXKHbIN dpar-
MEHT cBA3eBoW TPybbl. CeueHns 3n1eMeHToB
cBA3eBOW TPy6bl MOTYT ObITb ONpefeneHsl
nomolybto popmyn (1) 1 (2), npeanoxeHHbIX
aBTOpPOM:

Vv
A = 2Ecos’ singy” M
A 2M (2)

(N, +5,)B’Ex’

roe: Ad — NJIOWAAb CeYEHUA KaXkAon Ana-
rOHasIbHON CBA3K; AC— nnowaab ceyeHus
KaX@AoWn KOMOHHbI; V — nonepeyHaa cuna;
M — momeHT ; E — moaynb ynpyroctu ctanu;
0 - yron HakfoHa AunaroHanbHOW CBA3Y;
Y - nonepeyHasa Aedopmauua OT CABUTa;
J — KPVBI3H3; Nc’f — KONNYeCTBO KOSIOHH B
KaXKOoM NosKe Npu3mMbl 34aHUS; 5C - BKnag
KOJIOHH, PacrosIOMeHHbIX B CTEHKaX MPU3Mbl,
B U3rMBHYI0 XKeCTKOCTb; B — WwWnpuHa 3aaHuns.

OnmumanvHoe pacnpedeneHue
JKecmkocmu 8 ces3esbix mpybax

Kaxpas KOHCTPYKTUBHasA CXema, paccuu-
TaHHaA [/1A BbICOTHOTO CTPOEHUA C onpeae-
NEeHHbIM COOTHOLLIEHUEM BbICOTbI U LUNPWHDI,
MMEET CBOIO ONTUMasbHY0 AebOpPMUPOBaH-
HYI0 CXeMmy, KOTopasi, B OCHOBHOM, fIBAET-
cA KombuHauuven pedopmaunini nsrnba u
cpsura. C onTmanbHOn AepopMUpoBaHHON
CXEMOWN KOHCTPYKTVMBHOE peLleHre MOXeT
oTBeyaTb TpPebOBaHMAM HOPM MO Mepeme-
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Puc. 7.

3aBMCUMOCTb Nnowagu
CeYeHUNn anaroHanbHbIX
CBA3€W OT BbICOTbI 34aHNA

JlnaroHanbHble cBA3MN C yrnom 55

JlnaroHanbHble CBA3M C yrnom 36

Ana sapuaHtos 11 1.5
Puc. 8.

100-3TaXkHble CBA3EBblE
TPY6bI CO CBA3AMY Pa3HbIX
dopm

KB. M

Ta6bnuua 2.

dTaxun

MAKCUMAJIbHBIE TOPU3OHTAJIbHbIE CMELLEHNA CBA3EBbLIX TPYB,

NMOKA3AHHbIX HA PUC. 8

MakcumanbHoe
ropusoHTanbHoe Bapunant 1 | Bapuant2 | BapumaHTt3 BapuaHnT 4
cmeLyeHue (cm)
76,0 77,8 784 82,2

LLEHUSM C HaMEeHbLUVMM PacXxof4om MaTepua-
nos (Connor, 2003). [Mpwn yBennyeHnn BbiCOTbI
COOPYXKEHUA YBENNUYMBAETCA COOTHOLLEHUNE
€ro BbICOTbl M WWPWHbI, 3haHne paboTaeT
6onble Kak usrnbaemas 6anka, W, Takum
o6pasom, bGonbluee OTHOLWeEHUe Aedpopma-
unin n3rmba K gedopmaumam casura ABnAeT-
CA NpremnemMbiM BbIGOPOM C TOUKM 3peHUs
3KOHOMUYHOFO NPOEKTUPOBaHNA.

[nA KOHCTPYKUUI Ha OCHOBEe CBA3EBbIX
Tpy6, OBLIYHO COCTOALMX U3 PACMONONKEH-
HbIX MO NepuMeTPY BePTUKaNbHbIX KONOHH
W OMaroHanbHbIX CBA3EW, OMbITHbIM MyTem
6bIfI0 HAMAEHO, UTO OMNTMMANbHOE OTHOLLE-
Hue pedopmauum m3rnba Kk gedopmauyun
cABUra — NPUGIM3NTENBHO PaBHO MOSIOBUHE
OTHOLLIEHWS BbICOTbI CTPOEHUS K €ro Wnpu-
He (H/B) mnHyc 1 (Moon, 2010):
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CenAzeable mMpy6bl C pasHbIMU
eapuaHmamu wiaz2a KoJIOHH

OO6bIYHO KOHCTPYKTMBHbIE CXeMbl CO CBA-
3eBbIMM TpyHamum 06pa3sytoTca nyTem Komou-
HMPOBaHWA ANaroHanbHbIX CBA3el (HaKMOH-
HbIX KONOHH) MO MepuMeTpy U BepTUKalb-
HbIX KOJTOHH C paBHbIM LWarom. B aton yactu
CTaTbW PacCMOTPEHbI Pa3fnyHble cnocobbl
M3MEHEHMWA lara KOJIOHH MO nepumeTpy
3[aHnA, C Uenblo MOBblleHNAa 3¢deKTuB-
HOCTU KOHCTPYKTUBHOW CXEMbI CO CBA3EBON
Tpyboi. Ha pucyHke 5 nokasaHbl yeTbipe
BapuaHTa cBA3eBbix TPY6 aAna 100-3TakHOro
3AaHuA. Pa3mepbl KaXkaoro 3gaHua B nnaHe
cocTaBnAaT 54 Ha 54 meTpa, TUNoBas BbICO-
Ta 3Taxa coctasnaet 3,9 meTpa.
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BapwuaHT 1 — 34aHre C KONOHHaMK Mo nepu-
MeTPy C OAVMHAKOBbIM LIAroM Mo 9 MeTpoB.
B BapumaHTe 1.1 paccTtoAHne mexay KOSIOHHa-
MW MOCTEMNEHHO yBENMYMBaeTCA OT 6 METPOB
B cepefnHe B KaX[oW nnockoctn ¢pacapa Ao
12 MeTPOB B yrfiax CTPOeHUs, C MHTepPBaioM
9 meTpoB Mexay Humu. B cnyuae 1.2 paccro-
AHNe MeXAy KOJIOHHaMM MOCTEMEeHHO YMeHb-
LIaeTcA oT 12 MeTPOB B cepefuHe Kaxaou nno-
ckocTy dacafa Ao 6 METPOB B Yrilax CTPOeHUs,
C UHTEpBanom 9 MeTpoB Mexay Humu. B cny-
yae 1.3 yeTblpe 6OMbLIMX KONIOHHBI NepUMeTpa
pacrnonoXeHbl B YETbIPEX Yrax CTPOEHNA.

OTa KOHPUrypauma oyeHb Noxoxa Ha Teo-
peTnyeckn CnpoeKTMPOBaHHOE YWUIbAMOM
Jle Meccypupom 207-3TakHOe CTpoeHune
Erewhon Center. KOHCTpyKTVBHasA cxema cBs-
3eBo TPyObl pa3paboTaHa C UCMONb30BaHNEM
dopmyn 1 1 2, ¢ y4yeTom BETPOBOW Harpy3ku
Ana paioHa Ymkaro. Takue e ceueHus sne-
MEHTOB MCMONb30BaNCh AJ1A BapraHToB 1.1 n
1.2. Mnowaan nonepeyHoOro ceuyeHns KOJIOHH
no NepumeTpy 34aHnA B BapuaHTe 1.3 B wecTb
pa3 60osbLLe, YeM MIIOLAAM KOJIOHH B BapuaH-
Te 1, pa3mepbl ceYeHVs AnaroHasnbHbIX CBA3EN
B BapuaHTe 1.3 ABNAIOTCA TaKNMU Xe, KaK B
BapuaHTe 1. CnegoBaTenibHO, B BapuaHTax 1,
1.1, 1.2 n 1.3 nucnonb3yeTcAa oanMHaKoBOe KO-
4eCTBO KOHCTPYKLMNOHHOW CTanu.

MNpu ymeHblUeHWW Wwara KONOHH K yrny 3aa-
HWA BKMag KOJIOHH B U3rMOHYI0 XECTKOCTb
yBeSIMYMBaeTCsA, U HA06OPOT. ITO CBONCTBO
HanNpPAMYIO BNMAET Ha BeNYUHY FOPU3OH-
TaNbHOr0 CMeLLEHNA Kaxkaol 6aluHn. B Tabnu-
ue 1 NnokasaHbl MaKCUMMasbHble FOPU30HTasb-
Hble CMeLUeHUA BepxHen 4YacTu 3JaHuA B

BapuaHTax 1, 1.1, 1.2 n 1.3. MNpwn ysenuueHunn
wara KOMOHH K yrnam 3AaHuA nonepeyvHas
XKeCTKOCTb CBA3eBOW TPyObl yMeHbLuaeTcs,
Kak 3TO MOXHO BuAeTb B BapuaHTe 1.1. B
BapvaHTe 1.3 4OCTUIHYyTa HanbonbLuas none-
peyHan ecTkocTb. OgHaKo B 3TOM cliyyae
BO3HMKaeT OfHa BaxHasA npobnema - 3paecb
TpebyeTcA 6onee CNOXKHasA KOHCTPYKTVBHasA
CXema, MOTOMY UTO MOCTOAHHbIE U AUHAMUNYe-
CKMe HarpysKu Kaxoro nepekpbITUA AOMK-
Hbl BOCMPWHUMATb YeTblpe YrnoBble KOMOH-
Hbl, B JAaHHOM BapuaHTe — Ha PacCTOAHWUU
54 meTposB gpyr ot gpyra. [Mponet B 54 meTpa
He MOXeT ObITb NePEKPbIT TPAAULMOHHBIMU
LUMPOKOMONMOYHbIMW 6ankamu.

Cea3zesble mpy6bl € pasNnu4HbIMU
KOHGu2ypayuamu OuazoHanbHbIX céAseli

[lnaroHanbHble CBA3M B CUCTEMax CBA3e-
BbIX TPy6 MOryT ¢popmmpoBaTbca nop pas-
HbIMK yriamu. [lnaroHanbHble CBA3W, pa3me-
LLieHHble NOA YoM NpubnusnTenbHo B 35°
[AI0T MaKCMMaJibHYI0 CLABUIOBYIO »KeCTKOCTb
(Moon, 2010). CnegoBaTtefibHO, CEYeHMA ana-
FOHasIbHbIX CBA3EM MOTYT ObiTb MEHbLUMU
npu BbIbOpe Yyrfa X HakMoHa K Fopr30HTa-
v, bnnskoro K 35° OgHaKo MeHblune ceye-
HMA AVaroHanbHbIX CBA3EN Ha KaXAoM YpOB-
He OTHIOfb He rapaHTMpPYIOT HanbosbLuyio
3¢ PeKTNBHOCTb KOHCTPYKUMU. B TO Bpemsa
KaK ceyeHuns cBA3ell yMeHbLIATCA, MOCKOSb-
Ky yron npubnmxaetcs K 35°, yBenmumBaetcs
1 o6LLas AnviHa BCeX CBA3EN, MOCKONbKY Yros
UX HAKITOHA CTAaHOBUTCSA Gonee oCcTpbIM.

Ha pucyHKe 6 nokasaHbl iBa pa3HblX Bapu-
aHTa. B BapmaHTe 1 C gmaroHanbHbIMK CBA-
3AMM, pa3MeLLeHHbIMU nog yrnom 55° pac-
CMOTPEHO TO e camoe 3faHue, KoTopoe
nccnegoBanocb B npefdplaylwen yactu CTa-
Tbu. BapmaHt 1.5 - 3710 100-3Ta)kHOe 3Aa-
Hue co cBA3eBOW TPYOOI C AnaroHasbHbIMU
CBA3AMM, pas3MeLleHHbIMK noA yrnom 36° —
BE/IMYMHA, MAKCMMaJSIbHO 6nM3Kas K onTu-
ManbHON BENUYMHE yrna C TOYKM 3peHuA
XKecTkoCTn Ha casur. CeueHnA AnaroHanbHbIX

cBA3EeN B KaXk[oM ciyyae Obiin onpepene-
Hbl no dopmyne 2. Ha prcyHke 7 nokasaHbl
CeYyeHMA JUaroHasbHbIX CBA3e B BapuaH-
Tax 1 n 1.5 ¢ cooTHoweHnem pedopmalun
n3rmba K gedopmaumn chBura, PaBHbIM 2,
KoTopoe ABNAeTCA 6NM3KMM K ONTUManbHOMY
3HaveHuo. OHM onpepeneHbl No ¢opmyne
3 ANA KOHCTPYKTUBHOWN CXeMbl CO CBA3EBOW
Tpy6oli, B KOTOPOI OTHOLLEHME BbICOTbI K
LWpuHe NpnbnusutenbHo pasHo 7. [ina ava-
roHasnbHbIX CBA3EN, B KOTOPbIX Yrof HaKkMoHa
K FOpV30HTaNM OTAINYaAEeTCA OT ONTUMAsIbHOWM
Be/IMYMHbBI, HeobXoAnMbl Bonblune ceveHuA
AnA obecneyeHVA XeCTKOCTW Ha CABUT.

OpHako obwmin pacxof MeTanna Afia BCex
AnaroHanbHbIX CBA3el B BapuaHTe 1 oyeHb
6n1130K K ToMy, UTo TpebyeTcA B BapuaHTe 1.5.
B BapuaHTax 11 1.5 Tpebyetca B cymme 5883 n
5846 TOHH MeTanna CooTBETCTBEHHO. B Bapu-
aHTe 1 Tpebyetca Tonbko Ha 0,6% 6Gonblue
MeTanna AnA 3MeMeHToB CBA3ell Mo cpaBHe-
Huo ¢ BapuaHTom 1.5. CnegosaTtenbHo, BAWA-
HVie N3MEHEHUA YrNa HaKNoHa AnaroHasbHbIX
CBA3EM Ha Pacxof CTPOUTESIbHbIX MaTepua-
NOB B CNyYanaX MPUMEHEHNA KOHCTPYKLMIA Ha
OCHOBE CBA3€BbIX TPY6 MUHUMASIBHO.

B m3BeCTHbIX K HacToAlWemMy MOMEHTY
cncTemax Co CcBfAzeBbIMY TPy6amMm ncnonb3y-
I0TCA TONbKO X-06pa3Hble cBA3MW. [Ins BbICOT-
HbIX 30aHMIN TakKe WCMONb3ylTCA Apyrue
TuNbl cBA3en. Ha pucyHKe 8 noKasaHbl YyeTbl-
pe pa3nnuHbix Tuna ceasen. fina ciyyaes 1
N 2 UCNOMb3YIOTCA dNeMEeHTbl MAEHTUYHbIX
pa3smeposB, B TO BpeMA Kak AnAa ciydaes 3
1N 4 NCNONb3YIOTCA 3MEMEHTbI KOHCTPYKLMI
BABOe Oonbluei nnowaan nornepeyHoro
ceveHuA. CnefoBaTenbHO, B 3TUX KOHCTPYK-
LMAX OAVHAKOB pacxoj MaTepuanos, He3a-
BMCUMO OT GOPMbI CBA3EN.

PeweHune c X-obpa3HbiMu cBA3AMU 0be-
cneyvBaeT HambOMbLUYD KECTKOCTb 3fa-
HWA B TOPU3OHTAIbHOM HanpabBneHuUw.
MeCTKOCTHble XapaKTepPUCTUKN KOHCTPYK-
LM B rOPU3OHTaNbHOM HanpasieHun B
BapvaHTe 2 - CO CBA3AMM B BUAe LIEB-
poHa M B BapuaHTe 3 — C OAMHOYHbIMM
AnaroHasnbHbIMU CBA3AMU MepemMeHHOro
HanpaBieHUA OTNMYATCA He3HaunTenb-
HO. MeCTKOCTb KOHCTPYKLMWA B FOPU3OH-
TalbHOM HarpasfieHun B BapuaHTe 4 - ¢
OfJHOHaNpPaBNeHHbIMN HaKNOHHbIMU CBA-
3AMUN — MeHblle, YeM B ApYrux 3-X BapuaH-
Tax. B Tabnuue 2 nprBeaeHbl MakcMMarb-
Hble ropu3OHTajibHble CMeLleHNA cBA3e-
BbIX TPy6 Aana BapwaHToB 1, 2, 3 n 4. na
BbI6Opa KOHKPETHOro Tuna CBA3EN AOMX-
Hbl TUATeSIbHO N BCECTOPOHHE paccma-
TPMBaTbCA He TONbKO KOHCTPYKTUBHbIN,
HO M Jpyrve acnekTbl MPOEKTUpOBaHMUA
BbICOTHbIX 34aHUI CO CBA3EBbIMY Tpy6amum.

ANATOHAJIbHO-CETYATbIE
KOHCTPYKUUU (ANATPUADI)
[lmaroHanbHo-ceTyaTble KOHCTPYKLUUU, UKW
avarpugbl, oyeHb 3GEeKTUBHO BOCMPUHM-
MaloT TOPV3OHTaNbHble Harpysku Bcsea-
cTBUe 0CcoBeHHOCTEN CBOE CTPYKTYPbl, NpK
KOTOPOW HaKNOHHble KOJIOHHbl Y4YacCTBYIOT
B paboTe Ha BOCMPUATME KaK rOPU30OHTasb-
HbIX, TaK U BePTUKaNbHbIX Harpy3oK. OgHUMm
13 nepBbix B Mupe B KoHue XIX Beka Hauan
NpUMeHeHne AMaroHanbHO-CETYATbIX KOH-
CTPYKUUIA PYCCKUIN WHXeHep Bnagumwnp
lpuropbeBuy Lllyxos, aBTOop npoekTa
LLlyxoBckol 6alwHu Ha LLlabonoBke (npume-
yaHue nepegoO4uKa). Ha pucyHke 9 nokasaH
TUMWYHBIA MOAYNb AMaroHanbHO-ceTyaTomn
KOHCTPYKLMW. Pa3mepbl ceueHn sneMeHToB
AnA Noao6HbIX MoAyne MOryT ObITb BbIUNC-
neHbl ¢ ncnonb3sosaHvem popmyn (4) n (5),
npeanoxeHHbix MyHom u gp. (2007):
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OnTuManbHoe pacnpeaeneHe XecTKocTn
ONA [UaroHanbHO-CeTYaToON KOHCTPYKLNUN
Kak 6bifl0 ykasaHO paHee, KOHKpeTHas
KOHCTPYKTVBHas Cxema AJif BbICOTHOTO 3Aa-
HMA C onpefeneHHbIM OTHOLEHVEM BbICOTbI
K LUMPUHE NMeEeT ONTIMabHbIi BUg aedop-
MUPOBAHNA, C YUETOM KOTOPOTO KOHCTPYK-
TUBHOE pelleHVe MOXeT COOTBETCTBOBATb
TpeboBaHUAM HOPM MO BENYNHE FTOPU3OH-
TaSIbHOrO CMeLeHNA NPU HaMMeHbLUEM pac-
xope matepuanos (Connor, 2003). Ana gna-
rOHanbHO-CeTYaTbIX KOHCTPYKUMIA C yrna-
MW, 6IM3KUMK K ONTMMAasbHbIM 3HAUYEHUAM,
OMbITHBIM MyTeM OblNIO HaAEHO, YTO ONTW-
MasibHOe OTHoLWeHue aedopmaunm mnsrnba
K gedopmauum caBura npubnnsnTeNibHoO
PaBHO OTHOLLIEHWIO BbICOTbI K LUIMPUHE CTPO-
eHuA (H/B) muHyc 3 (Moon, 2007):
H
=573 ©
STa BenMuMHa 6orblUe, YeM B KOHCTPYKLW-
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TunoBoW Moaynb Ha OCHOBE AMaroHasibHO-CeTYa-
TbiX 3/IEMEHTOB, rae A, , — NIoLaAb NonepeyHo-
ro ceyeHua ofHON anaroHanu ¢ 6OKOBOW CTOPO-
Hbl (CO CTOPOHbI CTEHKMN); Ad,, - nnowaab none-
PEUYHOro CeYeHNn OAHON ANaroHanM co CTOPOHbI
nonku; V - nonepeyHas cuna; M — nsrubatowmin
MoMmeHT; E — mogynb ynpyroctu ctanu; 6 — yron
HaAKNIOHA AMaroHanbHOro 3NieMeHTa; ¥ - nonepeuy-
Has fgedopmauua npu casure; ¥ — KpMBK3Ha; B

- WMPWHA 30aHUA; L, — ANIMHa AnaroHanu;

Ny~ KOIMYECTBO ANArOHaNen Ha Kaxaon CTeHKe;
Ng.1 — KonuuecTBo AnaroHane Ha Kaxxaou NnoJsike;
d,— BKNaj AVaroHasbHbIX 3/IEMEHTOB B U3TMOHYO
JKECTKOCTb.

AX Ha OCHOBe CBfA3eBbIX TPYO ANA BbICOTHbIX
3[@HWI, TOe OTHOLIEHME BbICOTbI K LUMPUHE
6onblue, Yem 4., DTO O3HaAYaEeT, UTO AVAroHab-
HO-ceTUaTble KOHCTPYKLMM — NO CPaBHEHMIO C
KOHCTPYKUMAMUN Ha OCHOBE CBA3EBbIX TPYO —
NMetoT TEHAEHLMIO K U3rnbHom popme pedop-
MUPOBaHVA B BbICOTHbIX 3[aHMAX C OTHOLUe-
HVEM BbICOTbI K LUMPUHE, 6oMbLIMM YyeMm 4,
JuazoHaneHo-cemyameie KOHCMpPYKYuu
C y271amu nocCMoAHHOU 8e/IU4UHbI
CucTemMbl AMaroHanbHO-CETUATbIX KOHCTPYK-
LM MOryT CO3AaBaTbCA MOCPEACTBOM Aua-
FOHAsIbHbIX 371EMEHTOB, PACMONOXEHHbIX NOA,
pa3HbIMU yrnamu. OnTUManbHbIA yron Aua-
rPUAOB 3aBUCUT OT COOTHOLUEHWUSA BbICOTbI U
WMPVHBI 3AaHKA. Yem Bbllle 3paHne 13 auna-
rOHasNbHO-CETYaTbIX KOHCTPYKLMIA, Tem BGonee
OCTPbIM [AOIKEH ObITb ONTUMANbHBIA Yron, 1
Hao60pOT, NOCKoNbKy bonee BbiCOKOe CTpoe-
HWe paboTaeT Kak n3rmbaemas 6arnka, a bonee
HM3Koe 3paHue pabotaet Gonblie Kak Gan-
Ka-CTeHKa. YTo6bl onpeaenuts oNTUMasbHbI
yron AnA AMaroHasbHO-CeTYaToOW KOHCTPYK-
umm 60-3TaXXHOro 3AaHuA C OTHOLUEHMEM
BbICOTbI K WMPUHE 6,5, OHO BGbINIO CKOHCTPYW-
POBaHO C Pa3NNYHbIMK YrflaMn HAaKNoHa Auna-
roHasIbHbIX dN1eMeHTOB B npegenax 52 — 73°
B 3aBUCMMOCTU OT BbICOTbI 34aHNA C MOoaynA-
MW AMAroHasIbHO-CETYaTON KOHCTPYKLMK, Kak
NoKa3aHo Ha pucyHke 10. ?KeCTKOCTb Ha ropu-
30HTanbHOe BO3AelcTBME obecneyrBaeTcs
TOMBbKO AMAroHasbHO-CETYATBIMU NIeMeHTa-
MW MO NepPUMETPY 3haHWs, U, CJIEAO0BATENBHO,
B 3TOM WUCC/IEAOBaHUM OblNO MPUHATO, YTO
KOHCTPYKUMM AApa BOCMPUHUMAIOT TOJbKO
rpaBUTALMOHHbIE HAarpy3Ku.

Kaxkgoe 3gaHue 6bin1o, Npeanonoxurenb-
HO, pa3meLleHo B YMkaro u BoCnpuHUMAaIo
BETPOBYIO Harpy3Ky B COOTBETCTBUU C €ro
BETPOBbIM palioHUpPOBaHWeM. PacueT ocy-
wecTBnAncs no popmynam 5 n 6, ¢ yuetom
MaKCVManbHOrO MO HOPMaM FOpPW3OHTasb-
HOrO CMelleHUuss Bepxa 3faHuA He 6ornee
1/500 BblCOTbI 3aHUNA. B Tabnuue 3 nokasaH
pacxol CTanu Ha AMaroHasbHO-ceTyaTble
KOHCTPYKUMM (TONbKO MO NepumeTpy 3Aa-
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ﬂ,VIaFOHaﬂbHO-CeTHaTbIe KOHCTpYyKUnn

C pa3HbIMK eAI/IH006pa3HbIMVI yrnamu HaknoHa
AnaroHanabHbIX 31eMEeHTOB

HUA), onpefeneHHbIn ncxoaa m3 Tpebosa-
HUIA obecneyeHNa HeoOXOANMON KeCTKOCTH
3paHuA. Kak 3to BugHO M3 Tabnuupl, aua-
rOHaNbHO-CeTHaTble KOHCTPYKLUMW U3 Anaro-
HasbHbIX 3/1EMEHTOB, PACMONOKEHHbIX MOJ
yrnom 69° B Havbonblueil CTeneHn cooT-
BETCTBYIOT Tpeb6oBaHMAM SKOHOMMWUYHOCTW.
Mo mMepe OTKNOHEHWA yrna AuaroHasabHO-
CeTyaTon KOHCTPYKLMUK OT ero onT1masnbHoOM
BESINUYUNHDI, YBENNYMBAETCA pacxof MeTanna.
Moxoxue nccnepoBaHmsA 6b1IN BbINOMHEHbI
ANnA 30aHUA Ha OCHOBE [AMaroHanbHO-CeT-
YaTON KOHCTPYKLMUN C MOCTOAHHBIM YrAIOM
HaKMNoHa — ANA BbICOTbI, BapbupyloLenca ot
40 po 100 3Taxen. OTHOLLEHME BbICOTbI 3Aa-
HUA K WKMpWHE BapbupoBanocb OoT 4 anAa
40-3TaxkHoro 3gaHua ao 11 — gna 100-3Tax-
Horo. bbio o6Hapy»keHo, uto yron B 63° 6nu-
30K K ontumanbHoMy anAa 40 — 50-3TaKHbIX
3gaHun. na 3paHuin B 60 3Ta)ken M Bbllwe
pe3ynbTaTtbl MCCNefoBaHUA MOKasanu, 4To
ONTUMaSIbHbIA Yrof HakNnoHa 61130k K 69°.
AuazoHnansHo-cemyamele KOHCMpPYKYUU
C yesiamu nepeMeHHOU 6e/TU4UHbI
MpaBunbHO 3anNpoOeKTUPOBaHHble Aua-
rOHanbHO-CeTYaTble KOHCTPYKUUU C yrna-
MU MOCTOSIHHOW BEeMYMHBI 06PasyloT oYeHb
30DEKTBHYIO  KOHCTPYKTUBHYIO — CUCTEMY
BbICOTHbIX 34aHuN. [TocpeacTBOM n3MeHeHus
YII0B HaKJTIOHA TaKoW KOHCTPYKUMM 3pdeKTnB-
HOCTb CUCTEMbI MOXET ObiTb MOBbILLEHA elle.
Ha puncyHke 11 nokasaHo 100-3TaxHoe 3aaHne
C AMaroHasIbHO-CeTYaTbIM KapKacom C YeTbIpb-
MA  PasfNYHbIMU  YINOBLIMU  KOHGUrypaum-
AMN. Pa3mepbl KaXgoro 3faHuWA COCTaBnAT
54 x 54 meTpa, a TMNOBaA BbICOTa 3TaXa COCTaB-

Ta6bnuua 3.
PACXO4 METAJIA ANA 60-OTAXKHOTIO
30AHNA AUATOHAJIbBHO-CETYATOM
KOHCTPYKL MU
Yron
HaK/IOHa
Anaro- 53 63 69 73
Hanen
(rpapycbi)
Macca
cranu 4520 | 4010 | 3820 | 4250
(TOHHBDI)
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naet 3,9 metpa. BapunaHT 1 - 3aaH1e Ha ocHose
ANaroHanbHO-CETYaTON KOHCTPYKLIMN C MOCTO-
AHHbIM YINIOM HaksoHa. BapuaHTbl 1.5 1 2 -
3aHWA ANAroHanbHO-CETYATON KOHCTPYKLMN C
BapUaLMAMM YrT1I0B HAKNOHa B BEPTUKANIbHOM 1
rOPV30HTaNIbHOM HanpaBieHNN COOTBETCTBEH-
Ho. MOCKONbKY peLleHne HUKHEro 1 BepXHero
YPOBHell Avarpvpa onpeaenseTca usrnbaro-
MMM MOMEHTaMM M MornepeyHbIMK CABUra-
IOWMMM CUNAMN COOTBETCTBEHHO, AMaroHanb-
HO-ceTyaTble 3f1IeMeHTbl POPMUPOBANINCL C
60s1ee OCTPLIMM YrflaMI HaKIOHa AuaroHanei
MO HaMpaBJ/IEHUIO K H3Y 3[aHUA, KaK MOKa3aHO
Ha pucyHke 11 (BapuaHT 1.5) unm B npoekTe
555-meTpoBoro 3aaHuAa Lotte Super Tower B
Ceyne, pa3paboTaHHoM SOM, 4TO MOXeT ObITb
60nee 3pPeKTMBHO, YeM B CITyyae NPYIMEHEHNA
[NaroHasibHo-ceTyaTbiX 31EMEHTOB C MOCTO-
AHHBIM YIIOM HaKJIOHa. M3rnbHas »ecTKocTb
AVarpuaoB B OCHOBHOM obecrneunsaeTca amva-
FOHaSIbHbIMK 3fIEMEHTaMK, PACMONOXKEHHbIMMN
B MOJKax KOpobKu 3paHuA. nAa Toro, utobbl
YBENNUUTD BKNIAZ, B M3rMOHYI0 KeCTKOCTb Amna-
rOHasNbHbIX 3MNEMEHTOB, PacrOSIOKEHHbIX B
«CTEHKax» KOPOOKM 3AaHvsA, avarpvgbl Obiam
cdopmupoBaHbl ¢ 6ornee oCTpbIMK yrnamu Nno
HanpasJIEHNIO K YI/lam 34aHuA, Kak NOKa3aHo B
BapvaHTe 2. BapunaHT 2.5 — 3gaHne guaroHasnb-
HO-CETYaTON KOHCTPYKLMUM, CKOMOUHMPOBaH-
Hoe 13 BapraHToB 1.5 1 2.

B Tabnuue 4 npusepeHbl MaKcMManbHble
rOpU3OHTalbHble CMeLLEeHUA Bepxa YeTblpex
ANaroHanbHO-CeTYaTbIX KOHCTPYKLMIA, MoKa-
3aHHbIX Ha pucyHke 11. 3a cueT KOMOUHMPO-
BaHVA YINIOB HAK/IOHa AvaroHanen B BepTu-
KaJIbHOM 1 FOPU3OHTaSIbHOM HarpaBsfieHNsX,
eCTKOCTb B FOPU3OHTa/IbHOM HarnpaBsfieHnn
ANaroHasbHO-CeTYaToON KOHCTPYKUMN YBe-
ANYMNacb, COOTBETCTBEHHO, MaKCMMasibHOe
ropr3oHTasbHOE CMelleHne Bepxa 3A4aHuA
CHM3UNOCb Ha 5,4%. Mo cpaBHeHuIO C Bapu-
aHTOM C NMOCTOAHHbBIM YIJIOM HaKMOHa Anaro-
Hane, AnaroHasbHO-ceTyaTasa KOHCTPYKLMA C
nepeMeHHbIMM Yrflamy HakNoHa AuaroHanem
obecneurBaeT 60NbLUYIO XECTKOCTb B ropu-
30HTasIbHOM HanpasieHun. PasHuua B pacxo-
Ae mMatepuanos mexgy 4-mMa BapvaHTamu Ha
pucyHke 11 He3HauuTesbHa.

KOHCTPYKLUUU C AYTPUTEPHBIMU
OEPMAMU
Opyras  pacnpocTpaHeHHas  cuUcTema,

ncnonbsyeMas Ha CErofHALHWA AeHb npwu
CTPOUTENbCTBE BbICOTHBIX 3faHWUIA, — ayTpu-
repbl. [IPOYHOCTb KOHCTPYKUWK C ayTpurepa-
MW 3aBUCUT OT KONMYECTBA U PacronoXeHns
ayTpurepHbix depm. CTpyKTypHas adbdeKkTnB-
HOCTb 3TOW cMCTeMbl Bblfla M3yyeHa U npes-
ctaBneHa Koynom n Cmwntom (Tall Building
Structures: Analysis and Design by Alex Coull,
Bryan-Stafford-Smith, 1991). CrpoeHua c
60KOBbIMY ayTpurepHbiM1 dpepmamu, pac-
MOJIOXKEHHBIMN BEPTMKANIbHO Yepe3 paBHble
NpoMeXyTKK, GYHKLMNOHUPYIOT XopoLuo. ITa
YacTb CTaTby NCCNIeAyeT ONTMMasbHoe HOKo-
BOE pacnpeneneHne XecTkoCT CTPOEHUIA C
ayTpUrepHbIMU KOHCTPYKLUMAMMU.

CTpoeHus c ayTpurepHbiMm pepmamui o4eHb
3¢ PeKTMBHbI ANA NPOTUBOAENCTBUA BETPY,
BbI3bIBalOLLEMY OMPOKMAbBIBAIOLNA MOMEHT,
MOCKOSIbKY MeprMeTpasibHble KOMTOHHbI CBS-
3aHbl C LEHTPaNibHbIM AAPOM XeCTKOCTU
nocpencTBOM ayTpurepHbix Gpepm, uto yBenu-
ymBaeT OOLLYI0 XKeCTKOCTb 3AaHuA.

MexaHn3m nepeHoca nonepeyHoOn Harpys-
KN cucteMbl ¢ GOKOBbIMW ayTpurepHbIMn
depmamm KoHuenTyanbHO 06bACHAETCA Ha
pucyHke 12. OnpoKuAabiBalOWWA MOMEHT
(M), BbI3BaHHbI BETPOBLIMM Harpyskamm
(W), cHuxaeTcA 3a cyeT NpPOTUBOAENCTBUA
(M), obecneyeHHOro coBMECTHOI paboToi
KONOHH 1 AApa 3[4aHNA, CBA3aHHbIX nocpes-
CTBOM ayTpurepHbix bepm.

MomeHT npotusogenctsua (M) moxer
6bITb Bblpa)keH B 3HAYEHUAX LWUNPUHBI CTPO-
€HVA U NNIOLWAAN KONOHH:

MC=2b2AE;(, (7)

roe A — nnowagb NonepeyHoro ceyeHus
KonoHH; E — moaynb ynpyroctn ctanu; y -
KpuBM3Ha. Tak Kak Mofyfb YNpyrocTu ctanu
MoYTV MOCTOSIHEH HE3aBMWCUMO OT NpUso-
KEHHOWM CUNbl, MOMEHT MPOTUBOAENCTBUA
cncTemMbl — 3T0 GYHKUMA NNowaan WYPUHBbI
CTPOeHMA 1 NMIOWAaAN MoMnepeyHoro ceve-
HUA KOJTOHH.

OTa YacTb cTaTby U3yyaeT 3G HEKTUBHOCTb
KOHCTPYKLMIA C ayTpurepHoiMyu depmamu B
3aBMCUMOCTM OT pacnpefenieHnsa nonepeuy-
HOW XeCTKOCTY NpK n3rnbe Mexay *KecTkum
AOPOM M KOMIOHHaMW MepumeTpa, CBA3aH-
HbIMW C AAPOM ayTpurepHbiMn depmamu.
B sTomM wccnepoBaHWy npepnonaraeTcs,
YTO XKecTKoe AAPO, ayTpurepHole pepmbl 1
KONTOHHbI MPOEKTMPYIOTCA C UCMOMb30BaHM-
€M KOHCTPYKLIMOHHOW CTanu, XoTA Ha npak-
TUKe TaKXe pacrnpoCTpaHeHO MpuUMeHeHue
KOHCTPYKLMIA M3 KOMMO3UTHbIX MaTepuanos
Ha ocHoBe cTanu n 6eToHa. Ha pucyHke 13
nokasaHbl 60-, 80- 1 100-3TaXHble BbICOT-
Hble 3[aHuNA, CMPOEKTMPOBAHHbIE C NpUMe-
HeHMeM B KOHCTPYKLUN ayTpUrepHbiX Gepm.
YncneHHble COOTHOLEHWA BbICOTbI U WNPK-

Hbl A4nA NofobHbIX 60-, 80- 1 100-3TaKHbIX
CTPOEHUI COOTBETCTBEHHO — 6,5, 8,7 1 10,8.

[lnA cTpoeHnin BbiLLEYNOMAHYTOW STaXKHOCTN
NCCIeA0BaHbI TPY PasfiyHbIX Cllyyasa pacnpe-
JeneHns NMornepeyHoN »ecTkocTy Npu rnsrnbe
MeXIY »KeCTKUM AAPOM 1 KOSTOHHaMK neprime-
Tpa. BbiBefjeHHble YMCneHHble COOTHOLLEHUA
pacnpeaeneHs XeCTKoCTU Npu n3rnbe mexay
KEeCTKUM AAPOM N KOMIOHHaMW neprMeTpa
coctaBunm 3.7, 4:6 1 5:5. Tabnvua 5 cymmupyet
CpaBHUTESIbHbIE JaHHble NO  WUCMONb30BaHMIO
KOHCTPYKLMOHHOW CTanu Ana Tpex pasfinyHbiX
CTPOEHUIA C ayTpUrepHbiMy pepmamm pasHon
BbICOTHOCTW € TpeMA PasINyHbIMUA ClyYasamm
pacnpefeneHusa Xectkoctn. B 3asncumoctun
OT COOTHOLLEHWA BbICOTbI M LWUMPUHBI 3haHA,
ONnTMMasibHOe COOTHOLLEeHWe pacnpegene-
HMA KeCTKOCTW MOXeT Bapbuposatbca. [na
60- 1 80-3TaxKHbIX CTPOEHUIN C ayTPUTEPHbIMU
depmamy MPOMNOpPLMOHaNbHOE COOTHOLLEHME
pacnpepeneHna xectkoctn 4:6 faeT cambin
nyuwmii 3pdekT, B To Bpema Kak Ana 100-51ax-
HbIX CTPOEHWI C ayTpUrepHbIM1 pepmamm 3Ta
BeNMyMHa coctasuna 3:7. PasnnyHoe pacnpe-
JleneHvie XeCTKOCTU B KOHCTPYKLMM CTPOEHNI
C ayTpurepHbiMy depmammn BAMAET Ha KOnwi-
4ecTBO Heobxoavmoii ctanu. Mo mepe ysenu-
YeHMA BbICOTbI 3faHnA ee TpebyeTtca bonblue.
[na 60-3TaxkHbIX CTPOEHWI C ayTpUrepHbIMU
depmammn MakcMmanbHas MpoLeHTHas pas-
HOCTb B 3TVX TPeX CJTyyasnx COCTaBMAET TO/IbKO
1,8 %, B TO BpemsA Kak ana 100-3TaxHbIX CTpoe-
HWI C ayTPUrepHbIMN depmamm 3Ta BenmurHa
paBHseTca 5,6 %.

3AKJTIIOMEHUE

BbiCOTHble 3[aHWs NPV CTPOUTENbCTBE Tpe-
6yloT 6OMbBLIOrO KONMYeCTBa PeCcypcoB K3-3a
MX OTPOMHbIX Pa3MepoB. JTa CTaTbA npej-
CTaBW/A ONTUMAJIbHbIE FEOMETPUYECKNE KOH-
durypauum 1 pacnpocTpaHeHHble BapuaHTbI
pacnpegeneHus NnornepeyHon KecTkocTn ans
KOHCTPYKTUBHBIX CUCTEM BbICOTHbIX 3AaHUi
C uenbto nx 6onee 3pGEKTUBHOrO NPOEKTU-
POBaAHVS 1 KCMOMb30BaHNA MEHbLUIEro KOMu-
yecTBa CTPOWTENbHBIX MaTepuanos. Boibop
3bbEKTUBHOM KOHCTPYKTMBHOWN CUCTEMBI

Ta6nuua 4.

MAKCUMANDBbHBIE TOPU3OHTAJIbHBIE CMELLEHUA 100-OTAXKHbIX 34A-
HWU HA OCHOBE AIUATOHAJIbHO-CETYATOIO KAPKACA, MOKA3AHHbIX

HA PUCYHKE 11

MakcumanbHoe
ropusoHTanbHoe | BapuaHT1
cmeLueHume (cm)

BapuaHnTt 1.5 | Bapmnant2 | BapwmaHT 2.5

76,0

74,6 72,7 71,9

Puc. 11.

[uaroHanbHoO-ceTUaTble KOHCTPYKLUM

Ha OCHOBe [iMaroHasibHbIX 3/IEMEHTOB C
repemMeHHbIMM YrnaMu HakJioHa

Puc. 12.

MexaHn3m nepeHoca NonepeyYyHon Harpy3Kkm
B CTPOEHWU C ayTpurepHbiMu pepmamm

Puc. 13.

60-, 80- n 100-3TaxKHble CTpoeHnsA

c ayTpurepHbimu depmamm

Ta6bnuua 5.

CPABHUTEJIbHbIE AAHHBIE NCNOJIb30BAHUA
KOHCTPYKLMOHHOW CTANU ANA CTPOEHUIA
CAYTPUTEPHbIMU ®EPMAMU CPA3JINYHBIM COOT-
HOLUEHUEM PACMPEAENIEHNA XKECTKOCTU MEXAY
XKECTKUM AAPOM U KOJIOHHAMU NEPUMETPA

PacnpepeneHune »ecTkoctun
MeXAay AAPOM N KONIOHHaMu

3.7 4:6 5:5

60-3Ta)KHble CTPOEHNA
cayTpurepHbimn ¢pepmamm

101,8% 100,0% | 101,5%

I/Icnonbsosamnev 80-3TaXKHble CTPOEHMA
KOHCTPYKUNOHHON | ¢ qyrpurepHbiMn dpepmamu
ctanu B %

100,9% 100,0% | 104,5%

100-3Ta)KHble CTPOEHUA C
ayTpurepHbimu $pepmammn

95,2% 100,0% | 105,6%

npu BO3BE4EHUM BbLICOTHLIX 3L4aHW ABNA-
€TCA O4YeHb BaXKHbIM LUAroM AA YCrewHow
peanu3aumm npoekta. Ha 3¢dekTrBHOCTL
STON CUCTEMbI CYLLECTBEHHO BAWSAET Hanu-
ume NoapPO6HBIX CBEAEHWI O KOHGMIypaLmum
KOHCTPYKUUIA. TO3TOMY HEBO3MOXHO nepe-
OLIeHUTb 3HaYeHVe NCCNeaoBaHWin No AOCTU-
YKEHMIO ONTUMANIBHON CTPYKTYPHOWM KOHGUry-
pauuu 1, B KOHEYHOM CueTe, ee BAVAHMIO Ha
SKOHOMUIIO HALLMX YXKe OrpaHnUYeHHbIX pecyp-

COB, a TaKXe B COAENCTBMMN co3aaHuio bonee
SKOMOMNYECKN YCTONYMBOW OKpYXKatoLemn
cpenbl. XoTA BblI6Op KOHCTPYKTUBHOWN CUCTe-
Mbl CYLLECTBEHHO BAMUAET Ha NMPOEKTNPOBaA-
HUMe BbICOTHbIX 3AaHNI, camoe 3bdeKTNBHOE
peLLeHne, BO3MOXHO, He Bceraa 6yaeT cambiM
NyYlwmnm gna gpyrmx cuctem. ina soisBneHua
3TWX CBA3EN AOMKHbI ObITb KOMIMIEKCHO U3Y-
YeHbl He TONIbKO KOHCTPYKTUBHbIE, HO TaKXKe
1 BCe ApYrue CBA3aHHbIE C HAMU CUCTEMDI.
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akcnnyaTtauus
MAINTEN,

|BepTvKanbHbIN TpaHcnopT

NONKWIOMETPA B MUHYTY

[laxe B 30aHNN HEOOMbLLOW 3TAXXHOCTY NPABUIBHO OPraHKN30BaTb PAbOTY MMPTOB 1 CAENaTb NepemeLLeHne
NaccaXkmpoB yAo6HbIM, MPUATHBIM 1 6€30MaCHbIM — 33fja4a He NPocTas. YTo YK rOBOPUTb O BbICOTKAX, /1A
KOTOpPbIX Npo6iemMa NogbEMOB 1 CMYCKOB YCNOXHAETCA B pasbl. He yanBUTENbHO, UTO KOMMAHUIA, CNOCOBHbIX
NPeANoXuUTb 3GGEKTBHbIE PELIEHUSA NACCAKMPONEPEBO30K BHYTPYW 3AaHMNIA BbICOKOI 3TaXHOCTI, BO BCEM MUpe
HaMOETCA He TaK Y U MHoro. OfHa 13 Takux HemHorux — komnanus KONE, koTopas 6onee 100 net Hasag 6bina
co3gaHa B QuHNAHAMK, a Tenepb paboTaeT B 50 cTpaHax Mupa, BKouas Poccuio.

Tekct Hatanba MABJ/IOBA-KATKOBA

apajoKC, HO MHOTMM  fAaxe
caMbim COBPEMEHHbIM
nndTam, KoTopble XOpPOLIO
CNpaBnALTCA C 3ajavyamu
6e30nacHoro 1 KoMpopTHO-
ro nepemeLLeHns NaccakKnpos, B3ATb 60mb-
LLYI0 BbICOTY He Mo 3y6am. Tak, AnA 60MbLUMH-
cTBa NMMPTOB NpepAenbHasa BbiCOTa NoAbema
cocTaBnAeT 55 M, a, CcKa)kem, A0 OTMETKM B
90 M crnocobHbl fobpaTbca He 6onee 15% w13
BCEX Pa3HOBMAHOCTEN NUPTOBbIX MexaHW3-
MoB. Ha ocHoBe nocniepHux, K C/IOBY, AenaeTca
nogbeMHoe o6opyaoBaHue, CnocobHoe [oTA-
HYTbCA A0 BbICOTbI B 150 M. Ho 370 — npepen.

Mexny Tem, coBpemeHHble HebGoCKpebbl
C NerkoCTblo MpeBbIWAT 3TO Mpeaesb-
Hoe AnA 6GonblMHCTBA NNGTOB 3HauyeHue
B pa3sbl. [lo3TOMy npobnema KOHCTPYKTUB-
HOro pelleHnA NOAbEMHbIX MeXaHU3MOB,
CMOCOGHBIX MOKOPATb BbicOTbl B 200, 300,
400 meTpoB 1 6onblie, OUEHb aKTyaslbHa.

Y komnanum KONE, koTopas yxe 6onee
BEeKa 3aHMMaeTCcA naccakmpornepeBo3kamu
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BHYTPU Pa3NNYHbIX 30aHUA U COOPYXKEHUIN,
eCcTb CBOEe pelleHre 3ToW HenmpocTol 3afa-
un. Hanpumep, B ee apceHane umeetcs nig-
TOBasi CMCTEMA, CO3faHHasA Ha nnatdopme
KONE Alta™. OHa cnocobHa nNogHMMaTbCA Ha
BbICOTY 10 500 M cO ckopOCTbto 10 17 M/c (Npo-

1B 1 -4 M/c B nndTax Npoumx MoanduKaLunii).
Ina cpaBHeHuA: B OCTaHKMHCKOW TenebaluHe
(ee BblcOTa BMecTe co wnunem — 540 m), rae
OYeHb rOpAATCA CBOVM COBPEMEHHbIM NnG-
TOBbIM XO3ANCTBOM, NOABEMHbIE MEXaHU3MbI
nepemeLLaloTca B 5 pa3 MeAneHHee.

Ana Toro, utobbl [OCTMYbL MOAOGHbIX
XapaKTepucTuK, CreunanncTbl KOMMaHum
KONE npvmMeHUnn noAbemMHylo TeXHOJO-
rnto EcoDisc®, cyTb KoTOpoOI 3aKntoyaeTca
B cnepyowem. B kayectse npmBoga B Hen
MNCMONIb30BaH CUHXPOHHbLIA ABUratenb C
NOCTOAHHbIM MarHUTOM, KOTOPbIA AONon-
HEH YacTOTHbIM ynpaBneHnem n 6espeayk-
TOPHOW KOHCTPYKLMEN C HU3KUM KO3bPu-
LMeHTOM TpeHuA. Takaa cuctema, Kpome
BbICOKO MOLYHOCTU, 06NafjaeT niaBHbIM
1 6eclymMHbIM XOfl0M, He TpebyeT cMasKuy,
a YpoBEeHb NOTPeb/AeMoli 10 SHEPTUN Ha
35% HWKe No cpaBHEHMIO C TPAAVNLNOHHDI-
MUy ans nudToB peAyKTOPHbIMU NprBOJa-
MV MepeMeHHOro U MOCTOAHHOIO TOKa.

M3meHunacb n cama nudtoBas KabuHa.
[leno B TOM, UTO KaK TONbKO CKOPOCTb
noAbema HauMmHaeT npeBbiWwaTh 4 M/C, BO3-
HUKaT AONONHUTENbHblE TPpeboBaHUA K
JProHoMuKe KabuHbl, 06TEKAEMOCTN ee
bopm. VIMEHHO 3TU XapakTepPUCTUKU U
6binn ynyyweHbl B nudptax KONE Alta™.
MpaBaa, 06bIYHbBIN NACCaXUP ITOrO MOXKET
N He 3aMeTuTb, ecnun Tonbko nudToBasn
lWaxTa He cphenaHa npo3payHon. 3aTto
COBPEMEHHbIV AeKOP BHELIHeN U BHYTPeH-
Hell oTaenku, ygobHble MaHenu ynpasne-
HUA 1 yKasaTenu oueHnT HaBepHsKa.

Bbonee Toro: Kpome 50 3apaHee paspabo-
TaHHbIX BapuaHTOB Aun3aliHa KabuH, KONE
npegnaraet BHeApuTb tobble AOMOMHU-
TenbHble CcoOYeTaHUsA OTAENIOYHbIX MaTepura-
NOB, COrnacywWwmxca ¢ obLeln KoHuenuuen
3paHuA. Mpuuem, cpegn matepuanoB ecTb
1 MPUPOAHbIN KaMeHb, o6nagalowmii BblCo-
KON M3HOCOycTonumBocCTblo, 1 3D-naHenwu,
cospatowme 3¢PeKT HeoOblUHOW reome-

TPUM MNPOCTPAHCTBA, WU CaMbiM NPUYYAIN-
BbIM 06pa3oM pacKpalleHHble NAacTUKM,
1N MeTanimyeckme noBepxXHOCTM U MHOroe
apyroe. Ocobbim 06pa3om BbIMONIHEHO U
nn$TOBOE OCBELLEHME, KOTOPOE He co3aaeT
6511KoB, a 6narofjapsa MCNoNb30BaHNIO CBe-
TOAVNOAHbIX CBETUIIbHMKOB, 3aTpaTbl Ha HEro
CcHMXatoTcA Ha 80%.

WHTepecHbIn HIAHC CBA3aH U C rpy30-
NOABEMHOCTbIO cucTeMbl. [TpeanoKeHHbIN
komnaHuenn KONE nuéT gna BbICOTHbIX 34a-
HUI B 6a30BOM BapuaHTe cnocobeH ofHO-
BPEMEeHHO nepemellatb [0 2 TOHH rpysa
(unn yyTb MeHbLe 30 «cpepHecTaTUCTUYE-
CKMX» MaccakmpoB.). K cnosy, gaxe Takas
Be/iMYvHa - BABOe 6osiblie O6bIYHOTo
CTaHpapTa Ans 60MblIMHCTBA MOABEMHbIX
MexaHM3MOoB. Ho 1 3To elle He npefen BO3-
MOXXHOCTEWN.

Oeno B Tom, uto cnctema KONE Alta™ gony-
CKaeT BO3MOXXHOCTb MnepemelleHns B OgHOM
nnGTOBON LWaxTe ABYX CMAPEHHbIX UPTOB.
Mo cyTw, nonyyaetca cBoeobGpasHasd ABYX-
ypOBHeBasA KabuHa: ee HVXHAA YacTb cobu-
|paeT naccaxnpoB C OHOrO 3TaXka, BEPXHAS,
OQHOBPEMEHHO, — CO cnepaytoulero. B pesynb-
TaTe U BPems OXMAaHUA NOoe3[KU CoKpalla-
etca, 1 3GPeKTVBHOCTb Maccaxnpornepeso-
30K 3aMeTHO YBeNNUMBaeTCA.

Ewe opHO npenmywectso nnGToB
KONE Alta™ cBA3aHO C OCOBEHHOCTbIO MX
MOHTa<a. Bo-nepBbix, Ans 3Toro He TpebyeT-
CAyCTaHOBKa N1€COB, @ BO-BTOPbIX, MOCKOJbKY
cam T He TpebyeT MalUMHHOTO MomeLle-
HUA, ero MOXXHO MOHTMPOBATb Y>Ke Ha CamoW
paHHel cTagun CTpouTenbCTBa 3faHuA. B
nTore nosABNAETCA BO3MOXHOCTb MOJb30-
BaTbCA NMOTOM Aaxke Torfa, Korga Bo3see-
HMe caMoro AoMa elle He 3aBepLUeHoO.

Bbnarogapa 3Tum U MHOrMM Apyrum npe-
MMYLLECTBAM, MHOTME 1eBENIONEPCKNE KOM-
naHuu, cneumann3npyoLmecs Ha BbICOTHOM
CTpOUTENbCTBE, BbIOUPAT NUPTbI KOM-
naHun KONE. Tak, 3TumMmn nogbemHuKamm
OCHallleHbl 6awHn «MockBa» (76 3Taken)
n «CaHkT-lNeTepbypr» (69 3Taxell) XOpoLo
n3sectHoro B MockBe komnnekca «fopopa
CTONMLY», MaKCUMManbHasa BblCOTAa KOTOPOro
coctaBnsieT 301 m. JluptoBoe obopynosa-
HUe 3TOW KOMMaHMM YCTaHOBJIEHO B Napux-
ckom Hebockpebe Tour First (50 sTaxen,
230 ™), B YMmKarckom 60-3Ta’>kHOM MHOro-
dyHKumnoHanbHoM komnnekce North LaSalle
(315 M) 1 MHOrMX APYryX BbICOTHbIX 34aHM-
AX NO BCcemy mMupy. Bnpouem, cambin rnas-
HbI BbICOTHbIN pekopd Yy komnaHum KONE,
KOHEUHO Xe, elle Bnepean. M
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YNPOLLEHUA
ANOOEPEHLIUAJIbHbIX
YPABHEHUU

0630p Tpe6oBaHNit K MexxayHapoaHOMY KOACKCY

Tekct JTIEO PA3OJIbCKIW, LR Structural Engineering Inc., JInHkonbHwmp, wrat MnnnHoic, CLUA,

npogeccop CeBepo-3anafHoOro yHuBepcuteTa, BaHCToH, wraT Mnnuxonc, CLLIA

Puc. 1.
KOHBEKLMOHHbIE NOTOKN

NMPOEKTUPOBAHUE NOXXAPHOI HATPY3KU

HA KOHCTPYKUUU

AHanUTUYeCKUn NoAxoh MNpu MNPOEKTUPOBaAHUN
MOXapPHOW HarpyskyM Ha KOHCTPYKUMM, Kak MpaBu-
110, BK/tOYaeT TensioBble pacyeTbl U nocneaosaTesb-
HbI UX CTPYKTYPHbIN aHanus. lNpoekTupya noxap-
HYIO Harpysky Ha KOHCTPYKUWW, B NepBylo ouyepefb
Heo6XOAVMMO BbIUUCIUTL pacnpefeneHre Temnepa-
Typ no Bcemy ob6bemy 3aaHusA (AW ero 4yacTv) u
3aTeM ornpefenuTb 3anac NPOYHOCTU KOHCTPYKLUIA
Ha OCHOBaHWM AaHHbIX BblYMC/IEHHbIX TemnepaTyp.
3TO BO3MOXHO MNPV KCNOJSIb30BaHUN YMNPOLLEHHO-
ro (Ho KOHCepBaTUBHOro) MeTofa MpPOEeKTUpOoBa-
HVUA unn 6onee CNOXHOro rnobanbHOrO aHanusa u
NPOEKTUPOBaHUA B COOTBETCTBMM C TpeboBaHMAMU
CTPOVTENIbHbIX HOPMATMBOB U KOMMbIOTEPHbIX MPO-
rpaMmM pacuyeta KOHCTPYKLMM Ha MPOYHOCTb, pas-
paboTaHHbIX AMEPUKAHCKAM WHCTUTYTOM 6eToHa
(ACI 318) nnn AMeprKaHCKMM UHCTUTYTOM CTaJIbHbIX
koHcTpykumi (AISC). YnpolieHue (rae 3T0 BO3MOXHO
ANA onpepesieHna MoJIbKO MOXKapPHOWM Harpysku Ha
KOHCTPYKLIW) ABNAETCA OCHOBHbIM 3IeMEHTOM Mnpepa-
NOXKeHHOW 3fecb MmeToAnKM. [lpoaHanm3npoBaHHas B
cTaTbe KOMM/eKcHasa cuctema anddepeHumanbHbiX
YpPaBHeHWI COXpPaHEeHWA SHeprumn, Maccbl U ypaBHe-
HWUIA MMNYyNbca Nogo6HA KOMMbIOTEPHONW Nporpamme,
Mofenupyiollen pasBuTMe Mnoxapa B NMOMeLeHUAX

Tennbii BO3AYX
nopH1MaeTca
BBEPX

XonopHbIi BO3AyX Onyckaertca
1 3aMeHAEeT TeNNblii BO3AYX
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(FDS) [1]. OpHaKo orpaHUyYeHnA 1 ynpoLieHnsa oTn-
YyaloTcA Apyr OT Apyra, NOTOMY YTO OHMW CKOHLIEH-
TPUPOBaHbl Ha y3KOHamnpaBJIeHHOWN 3ajauye: Moxap-
HOWM Harpy3ke Ha KOHCTpyKuuMuK. Hanprumep: TexHUKa
MOJENIMPOBAHUS BOJbLINX BUXPEN; MOLeNb CropaHus
YyacTuy CMecu; NUPONK3; PacrnonioXeHne CipuHKIe-
POB 1 AETEKTOPOB [biMa, @ TaKXKe Crnocob akTUBauum
NOXapHOW CUrHanM3aumm U T. . He ABNATCA npea-
METOM Hay4YyHOro WUcciefoBaHWA B HalleM Ciyyae,
nosTomy 3pecb He paccmaTpuBatotca. Mogenb FDS
pelaeT ypaBHEHNA COXPaHEHUA MacCbl, UMMynbca 1
SHepPrumn Npu NCNosib30BaHUN MeToAa KOHEYHbIX pa3-
HOCTEN B TPEXMEPHOM MPOCTPAHCTBE, a Bpems ABNA-
eTcA YeTBEPTON He3aBUCUMOW nepemeHHoN. OfHaKo
TENN0BOE U3NTyYeHMe BblYNCIAETCA C UCMONb30BaHM-
em MeTofla KOHEYHbIX 06beMoB. MeToa, NpefnoXeH-
HbIl B 3TON NyOnMuKauuu, UCMONb3yeT ycpeaHeHus
nepemMeHHbIX B MPOCTPAHCTBE, MO3TOMY OH nofobeH
ZBy30HanbHoMy MeTogy. CnepoBaTeslbHO, OH ABNA-
eTcA NPOMEXYTOUHbIM MeTogoMm mexay FDS un aBy-
30HasIbHbIM.

Tenno MoXeT pacnpoCTpaHATbCA B ropswem 3aa-
HUW 3a CYET NPOBOANMOCTM, KOHBEKLMN U U3NyYe-
Hus. [oCKONbKY HanMuue Tensa B BeLlecTBe 00yCsIoB-
NEHO aKTUBHOCTbIO MOJIEKY/, CefoBaTeNbHO — Yem
6onblue MoneKynsapHas akKTMBHOCTb, TEM UHTEHCKB-
Hee TensoBblgeneHue. TenaonpoBOJHOCTb — 3TO
nepeHocC Tenaa 3a cyeT BO3OYXAeHUs MOMEKyn B
MaTepuane 6e3 ero ABVXEHWA B LENOM. DHeprus
B 3TOM cnyyae 6GyneT nepepaBaTbCs NMyTeM YMCTO-
ro TennoobmeHa Mexay ObICTPbIMW M MeAJIeHHbI-
MU YacTuuamm matepun. KoHBekuma - 3To nepe-
HOC TEN/IOTbI 338 CYET MAaCCOBOI0O ABVIXKEHUSI MaTepuu,
TaKoW Kak BO3[yX, KOTOpas nepemelLaeTcs oT NCTou-
HUKa HarpeBa K XonofHo Macce Bo3fyxa. KoHBekuus
Haj ropsuyeil MOBEPXHOCTbID MPOUCXOAUT 3a CYUeT
pacwmpeHna 1 ABUXKEHUA BBEPX ropsyero BO3Ayxa,
BbI3blBasi MEPEHOCALLME SHEPTUNIO KOHBEKUMOHHbIE

notoku (cm. pucyHok 1). PacnpegeneHue stnx noto-
KOB YaCTMYHO 3aBUCKT OT KOHOUIypaLrmn NOXapHOro
oTceka 1 $paKTopa OTKPbLITOro MPOCTPaHCTBa (Hanpw-
Mep, OTKPbITbIX OKOH WUNv ABEPEN).

M3nyyaemoe Tenno — oAnH U3 OCHOBHbIX NCTOYHU-
KOB pacrnpoCTpaHeHus noxapa. ITOT MeToA Ternsio-
rnepefauv M3BECTEH Kak BOJIHOBOE TEMiOBOE W3Jy-
yeHuve. TennoBble M CBETOBble BOJIHbI MOXOXMW MO
CBOE MPUPOAE, HO OTIMYAITCA ASIMHON BOMHBI (MNN
yacTtoTon). TennoBble BOMHbI AJIVIHHEE, YeM CBETO-
Bble, U X MHOTAA Ha3blBalOT UHOPAKPACHBIMU Nyya-
Mu. U3nyyaemoe Tenno OygeT pacnpoCTpaHATbCA B
NpOCTPaHCTBE BO BCEX HampaBneHuax. Mnama - 1o
BMAMMAA, CBETAWAACA cybcTaHuuMs, cocToAwas u3
ropsuwero rasa. Korga ropAwmi ra3 cmewwmvBaeTca ¢
COOTBETCTBYIOLMM KONMYECTBOM KUCIIOPOA], Nnams
CTaHOBUTCA 6osiee FrOpPAYMM 1 MeHee CBeTALYMMCA.
3Ta noTepsA CBETUMOCTY NPOVCXOANT 3a CYET NOSHOTO
cropaHua 6osbliero KonuyecTsa yrnepoga. Mo stum
NpUUYMHam Mams, Kak MonaratoT, fBAsAeTCs 30HOW
ropeHus. TennoTa, AbiM 1 ra3, OfAHaKO, MOTYT pa3Bu-
BaTbCA B OMNpeAesieHHbIX TuMax TeLWmX MoXapoB
6e3 BUAUMBIX NPU3HAKOB MiaMeHU.

Yto6bl ynpocTuTh ypaBHeHWa GanaHca Tenna u
Maccbl, B 3TON CTaTbe MNPUHUMAIOTCA Crneayowme
JonyuleHns:

Tennonepepaueli 3a cyeT NPOBOAUMOCTU MOXHO
npeHebpeyb, NOAOOHO AOMNYLIEHNIO MPOCTPAHCTBEH-
HOrO yCpefHEHUsI TemnepaTypbl B MOAENN ABYX 30H.

YBenunueHne sHepreTMyeckoro noToka (B AonosHe-

HUe K BbICBOBGOXAEHMIO TEMNOTbI CrOPaHKA) CBA3AHO C
eCTeCTBEHHOW KOHBEKLMEN.

MoTepa 3Heprum uyepes OKOHHble VAN [BepHble
npoembl CBsi3aHa TONbKO C TernyiomsnyyeHvem (nNpo-
BOAALMMM MOTEPAMM TeMsa 3a CYeT Harpesa CTeH
N KOHBEKTMBHbIMU TEMONOTepsiMU Yepe3 OKOHHbIe
UNn ABepHble NPOeMbl MOXHO NpeHebpeub B CBA3N
C 1X ropasgo 6onee cnabon 3aBUCUMOCTbIO OT TEM-
neparypbi).

MonHbIn npouecc NPoeKTUPOBAHUA MNOXaPHOMN
Harpysky Ha KOHCTPYKLMN MOXeT 6bITb pa3aerieH Ha
[OeNncTBnA, noAcHAeMble Ha pUCYHKe 2. bnok-cxema
HUXe MOKa3blBaeT, YTO npefen NpPoYHOCTU 1 obLwas
YCTONYMBOCTb CTPOMUTENbHBIX KOHCTPYKUNIA B 3Ha4M-
TenbHOW CTEMEeHM 3aBUCAT OT pacyeTa NPorHosupye-
MOrO CLieHapua noxapa.

PaccMoTpyM Tenepb, B YaCTHOCTU, HENUHENHYIo
BO3MYLLEHHYI0 Napabonmyeckyio cuctemy, npeacras-
NAA 3aKOH COXPaHeHWA SHeprum n Macchl [5]:

76 20 9

2, Pr(Ua—X+W—9) _ 50-0) exp(—2y—pgt+

ot 0z 1+ p6

aC aC aoC K 6 Q)
—+PrlU—+W—)=%(1-C) exp(-———) *
ar PG W) = U-Cl e )

roe: U m W — ropmsoHTanbHble U BepTUKabHble
CKOPOCTU, KOTOPble, COOTBETCTBEHHO, AOMKHbI ObiTh
nonyueHbl 13 ypasHeHn Hasbe — CTokca. MicxogHble
[aHHble ONA peleHns 3TUX ypaBHEHWU cnepytoLmne:
Ko3bduLMeHTbl Tennonepefayw; yaenbHas TenIonpo-
BOAHOCTb U TEMNOEMKOCTb roptoueli cMecu; TenioBoe
JencTBue (TensioBoe AeNcTBME XMMUYECKOW peak-
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brnok-cxema

Puc. 2.

Lun); sSHeprna akTmeauum u 1. 4. TepMmyecknii aHanms
B MpoLecce NPOeKTUPOBaHNA BKJloYaeT B ceba onpe-
feneHne TeMnepaTypHON Harpysku Ha cTpouTenb-
Hble KOHCTPYKLMW B 3aBUCMMOCTU OT BpemeHW. Ha
OCHOBaHWW Pe3yNnbTaToB, NOJTyUYeHHbIX 3a cYeT TepMU-
YeCcKoro aHanmsa v UCXOAHbIX AaHHbIX KOHCTPYKLMIA,
YMEHbLUEHME MX XKECTKOCTV MOXET OblTb BblUMCIEHO
nocpefCcTBOM JOMOMHUTENBbHOrO aHanmsa. icxogHble
[aHHble KOHCTPYKLUA BKIOYAKOT MX MexaHuyeckue
CBONCTBa (MPOYHOCTb, MOAYNb YMNPYrocTn CTanu u
B3aUMOAENCTBMNE «HamnpsKeHne-gedbopmaunsa») Kak
bYHKUMIO TemnepaTypbl Y FPaHUYHbIX ycnosuii. Ecnn
pacyeTHbI 3anac npepena MPOYHOCTU CTPOUTESb-
HbIX 3/IEMEHTOB He NPeBbILIAET BEIMYMHY NMOXapPHOM
Harpy3kmn Ha KOHCTPYKLUW, MOXeT ObITb NMpoBefeHa
MoJepHu3aLuusa (CM. 611oK-cxemy).

Tenepb faBaliTe pacCMOTPVM MPOCTPAHCTBEHHOE
ycpeAHeHne TemnepaTtypbl U KO3 uLMEHT CKopo-
CTU BbIropaHmnA (HeyCTaHOBMBLUMIACA NPOLECC XUMU-
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yeckon peakuun). YpasHeHusa (1) n (2) ganee ynpouye-

Hbl [7]:
00 K 0 4 3)
—=0@1-C —)-P6&"
o7 ( ) eXp(1+,B6)
oC K 0
= = 5(1-C)* exp(——) “)
a7 70 ) p(1+ﬂ¢9)

YpaBHeHusa (3) n (4) onncbiBaloT HEpPaBHOMEPHbIN
npouecc CropaHMa Ha HEKOTOPOM TemrnepaTypHOM
ypoBHe. OfHaKo, Kak 3To npuHsaTo B [8], napameTtp &
BbIYMCNEH ANA TemnepaTypbl, 6IM3KON K moyKe camo-
gocniameHeHusA. B Hawem cnyvyae pacueta noxap-
HOWM Harpy3ku Ha KoHcTpykuuwm (SFL) atan, cnepgy-
IOWUN nocsie BO3HUKHOBEHUA CAMOBOCN/IAMeHeHUs
(MonHoro cropaHuA ropryero BelecTBa), ABAAETCA
camblM BaxxHbIM. Kak 3To 6bino chopmynupoBaHo B
[4 n 5], amnAnTygbl TemnepaTyp rasa B 3TOM Ciyyae
cocTaBnAT NpubnusntensHo ot 1100°C B BepxHeEM
nunanasoHe u cHmatoTcs Ao 600°C B HMXKHEM 3Have-
HUW, MO3TOMY CpefHAA TemnepaTypa B NPOCTpaHCTBE
6ynet 850°C (nnm 1150°K). be3pa3mepHas Temnepaty-
pa 1 napameTp & Tenepb MOryT ObiTb BbIYMCIEHBI Ha
OCHOBaHWUK Gopmynbl:

g E(C-T.) T-T. 1150-600 _
RT? AT 0.1(600)

5=12.1(In(9.17))%¢ = 20

3pecb npepnonaraeTcs, YTO OrOHb BO3HMKaeT Ha
YPOBHe nosna oTceka 1 3aHMMaeT (B cllyyae ABymep-
Hol mogenu) 20% nuHenHoro pasmepa n 35% BbICOTbI
noxapHoro otceka. CpefHAA TemnepaTtypa B 3TOM
OTCeKe TakXe NpuHmMMaeTca kak 850°C. Torga skBuMBa-
NEeHTHOEe MNOoBbILeHNe TeMnepaTypbl B LiefIoMm obbeme
6ynet: AT = (0.2)(0.3)850 =60°C.

HauanbHana cpefHAA TemnepaTypa B MOXapHOM
oTceke (Bblwe 6a3oBon Temnepatypbl 300°C) cocTas-
naet: T = 300 + 60 = 360°C (nnn 660°K). HauanbHaa
6e3pasmepHas cpegHAaAa Temnepatypa B obnactu

noxapa 6ygnet:
91=9(z-=0)=T_T*=660_600= . (5a)
BT 0.1(600)

GOopmyna (5a) npefcTaBnAeT HayanbHoe ycCioBue
ana puodepeHumanbHoro ypasHeHusa (3). Bropoe
ypaBHeHue (4) uMeeT oueBUAHOE HavanbHOe yCNioBue:
C(r=0) =0 - HeT HMKaKOro MPOAYKTa XMMUYECKOM
peakuunm B Hayasie BO3HMKHOBEHMSA NoXapa.

MpoTuBonoXapHaa 3almTa HaUNHAETCA C NPOEKTU-
pOBaHUA 3aWNTbl OT BO3AENCTBUA OFHA HAa KOHCTPYK-
uuto.

O6bluHO 3TO NpuHUMaeT dopmy rpaduka Temne-
paTypHO-BpPeMEHHOW 3aBUCUMOCTU OT MOXKapHOM
HarpysKu, BEHTUNALNUW 1 TEPMOANHAMMUYECKMX Napa-
MEeTPOB OFpaHNUNTENbHbIX MOBEPXHOCTEN (CTeHbI,
non n nepekpbiTMA). PacueT NoOXapHOW Harpysku
3aBUCUT OT OCOGEHHOCTel pasmelleHMA Noaen B
3[4aHUN 1 PYIUX XapaKTePUCTUK NPOTHBOMOXaPHOW
3alMTbl CTpoeHMA. AHanM3 BKOYaeT pacyeT onpe-
JeneHnsa HanpaBlieHNA 1 Pa3BUTUA NOXapa, a TakxKe
TepMmyeckoe BO3[eNCTBME Ha CTPOUTENbHbIE KOH-
CTPYKTUBHblE cncTembl. B MpunoxeHun E Eurocode 1
(ObuieeBponenckme CTPOUTENBHBIN N TEXHUUYECKUN

9.17
.(5)

KOAEKCbl) MJIOTHOCTb pa3MeLleHnA FoprYnx mare-
pvanoB Ha eAuHWLY MNOWAAN MNOXKAapPHOro OTceka
(nona) 3Taxa, B 3aBMCMMOCTU OT TuNa pPasfMyHOMN
3aCeneHHoOCTW, MpeACcTaBfeHbl U NPOVIIOCTPUPO-
BaHbl B Tabnuue 5.1. B HekoTopbIx Apyrux eBpomnei-
CKMX JOKYMEHTax MNOTHOCTb Pa3MeLleHNA ropoymx
MaTepuranoB NpeAcTaBsieHa Kak NioTHOCTb MO OTHO-
WeHNI0 K efunHuue obLiell NoBEpPXHOCTU  3aKpbl-
TOro NOXapHoOro otceka. B 3Tux cnyyasax cHavana
LOJIKHO 6bITb cienaHo npeobpa3oBaHye NAOTHOCTH
pa3smelleHna ropoynx maTepuanos, OTHECEHHOW K
NOSIHOM MOBEPXHOCTM, K MJIOTHOCTM pa3smelleHunA
ropounx maTepranoB Ha eguHULY NoLWaan noxap-
HOro OTCeKa (nosa) 3Taka, YTo NPeACcTaBNEHO HUXKe.
Hanpumep, ecnu obujas nnowaab BbibpaHa ot 20 fo
50 M?, pa3mep KOMHaTbl MOXeT 6biTb crefytoLmm:
| (anvHa) X b (wnpwuHa) X h (BbicoTa) = 5x4%2,5 nnn
10%x5x%2,5, n nnowaab NOBEPXHOCTU OrpakgeHusa —
85 M2 1 175 M? COOTBETCTBEHHO. [ANA KMUNoro nome-
weHna 80% KBaHTW/b Harpy3ku pasmMeLleHunsa ropio-
4ynMxX MaTepuanoB AN 3aKPbITOro NOXapHOro oTceka
(nona) aTaxa MoXeT 6biTb BblUMCNEHA CliefyioWnM
obpasom:
g =948 (50)/175 = 270.

CooTBeTCTBYIOLME BENNYMHBI fiaHbl B KOMOHKax 4 1

5 Tabnuubi 1.

Ta6bnuuya 1.
MIOTHOCTb MNOXAPHOW HATPY3KU
(HA OBLLYIO MJIOWAADb 3TAXA)

MnoTtHoCTL MOx/m? | MIOx/m? MIx/m?
no)<apHou nnowaan | niowaaun | B 3aKpbITOM
Harpyskm q . 3Taxa 3Taxa nomeLLeHUn
PacuyetHoe CpepHee 80% 80%
Kon-Bo noaeii yucno KBaHTUnb KBaHTUNb
Mnowaab
- - 20 m? | 50 m?
3Taxa
XKunas 780 948 225 270
BbonbHuuya 230 280 66 80
(komHarTa)
focTnHnya 310 377 89 108
(KkomHarTa)
Bn6nnoteka 1500 1824 120 146
Oduc 420 511 82 99
LLKonbHbIN 285 347
Knacc
Toproebiit 600 730 104
LleHTp
Teatp (KuHO) 300 365
TpaHcnoprt 100 122 35
(ny6nuuHoe
mecTo)

OcHoBbIBasAcb Ha pykoBogctBe SFPE no oueHke
noxapHoro pucka [2011] 1 wBeACKNX HOPMATUBHbIX
JaHHbIX, NpeacTaBfieHHbIX B Buae rpadumkos [9 u
10] ana peanbHOro nNpeacTaBneHNA O Noxape nocne
CaMOBO3ropaHuna, Mbl MOXeM MPeanoXnTb Cneayto-
Y0 CUCTeMy MX Knaccuukauum (cm. Tabn. 2).

Ta6nuua 2.
CUJIA NOXKAPA
Makc.
Tennosas Makc.
Kateropusa 6e3pasmepHasn Napametpy
Harpyska Temnepartypa
Temnepatypa | U3 ypaBHeHuA (4)

L [MAx/m?] T .. [°KI

Ceepx6bicTpbiin | 500<L<700 | 1020<T_ <1300 | 7.0<0__<11.67

0< y<0.05

BbicTpbiin | 300<L<500 | 880<T <1020 | 4.67<6, <7.0

0.05<y<0.175

Cpepnnnit 100<L<300 | 820<T_ <880 | 3.67<O_ <4.67

0.175<y<0.275

MepneHHbIN 50< L<100 | 715<T_ <820 1.92<0_ <3.67

0.275<y<1.0

MNMprmeyaHme: Ecnn Tennosas Harpyska L>700, To npu-
Humaem y =0.

HenocpepnctBeHHbIM pelueHnem ypaBHeHu (3) u (4)
ABNAeTCA O0ObIUHbIA cnocob pewwnTb 3agadvy (nony-
YyeHrie TeMnepaTypHO-BpemMeHHOI GYHKLMM B NoXap-
HOM oTceke). OfHaKo B C/lyyae pa3BUTWA Moxapa B
npoctpaHcTBe 6Gonblworo obbema maTemaTuyeckoe
MOZeNMpoBaHne GU3NYECKUX N XUMUYECKUX TPaHC-
bopmaunii peanbHbIX MaTepranoB BO3MOXHO TONIbKO
C Masiol CcTerneHblo BepoATHOCTU. B To e camoe
BpEMS, OCHOBbIBAACh Ha pe3ysibTaTax MHOTMX AaHHbIX
MNCNbITAHUA Ha OFHECTOMKOCTb, MOXXHO OXuAaaTb, YTO
onpefeneHHble MapaMeTpbl, TakMe Kak MaKCuMasb-
Hasa TemnepaTypa, TUN TemnepaTypHO-BPEMEHHON
GYyHKUMM M T. [., Xopowo m3BecTHbl. C Apyron cro-
POHbI, HEKOTOPbIE UHbIE MapameTpbl (Hampumep, y
ypaBHeHUA (4)) M3BECTHblI TONbKO C OnpeaeneHHOMn
cTeneHbio NpubnuxeHus. C Gpr3nyeckon ToUKM 3pe-
HWA 3TOT MapaMeTp XapaKTepu3yeT OTHOCUTENbHbIN
roKasaTtenb TenionoTepb (Hanpumep, 3HaunTeNnbHoe
KOMMYECTBO Caxu) Ha Pa3HbIX 3Tanax Pa3BWTWA NoXa-
pa (HayanbHaa cTagMA ropeHus), pasfdeneHHbl Ha
obuiee sHeprosbigeneHme [11]:

c,RT?

7/: .
QE

Ecnn, Hanpumep, BbigeneHne Tenna 3a cyeT Xumu-
yeckomn peakuuun asnaeTca 6onblwUM, W/unm note-
pv Masnbl, TO NapameTp y ABNAETCA Manon Benuyu-
HoM. MoaTomy napameTp y BapbupyeTca B npefenax
mexay On 1.

3pecb TakKe BaXKHO MOAYEPKHYTb, UTO AnsA niobol
[aHHOWN BeNnYMHbI NapameTpa y B nHTepsane [0 — 1]
cylecTByeT TONbKO OfHO pelleHue ypaBHeHUi (3) n
(4), n y TemnepaTypHO-BpeMeHHON GYHKLMUM B 3TOM
cnyyae eCcTb OfivH MakcMmym. MoXHO 3ameTuTb (Ccm.
HUXe), UTO 3Ta MaKcMManbHaa TemrnepaTtypa yBenu-
yMBaeTcsA, Koraa napameTp y ymeHbliaetca ot 1 go 0.
C Apyron CTOPOHbI, MaKCUMasbHaA TemnepaTypa rasa
B peasbHOM MOXapHOM OTCeKe, HapAaay C Konuye-

CTBOM TOM/MBA, ONpefenseT KaTeropuio cepbesHoCTH
noxapa (cM. Tabnuuy 2), NO3TOMY CylecTByeT Kop-
penauua Mexay KaTeropven cepbesHoCTV Mnoxapa
W BeNMUYMHOW mapameTpa Y. YToObl YCTaHOBUTbL 3Ty
B3aMMOCBsA3b, 3eCb OGyAeT UCMoNb30BaTbCs MaTema-
TYyecKan Teopus aBTOMaTNYECKOro ynpasneHus. Ans

MIOHb/UONb Bl)":ﬂ“!kl; 107



|lakTyanbHoO

Puc. 3.

MaTeMaTUUYECKOro 060CHOBaHUA 3TON TEOPUW — CM.
MNCTOYHUK [12]. B Hawem cnyyae ngea n NnpunoXxkeHue
3TOV TeOpUN NPeACTaBNEHbl HUXe.

Mpw pacnpocTpaHeHUn Noxapa Ha 60MbLLIoN 06bem
3AaHnA dU3nMYecKkne N Xummnyeckue TpaHchopmaumm
peanbHbIX MaTepuanoB NPOVCXOAAT B OYeHb Manon
30He ropeHun, rae BO3HUKAIOT OYEHb BbICOKME TeM-
nepaTypbl (HAMHOrO Bbllle, YeM CpeaHAa Temrnepa-
Typa rasa B o6nactu noxapa). [lostomy oyeHb Tpya-
HO (ecnu BooO6LE BO3MOXHO) MONYYNUTb 3TV LaHHble
(yoenbHaa TennoeMKocCTb, Ko3dduLMeHT Tennonpo-
BOAHOCTW, NapameTp yAenbHO TENIONPOBOJHOCTM 1
T. Ai.) B 06bIYHBIX TabopaTOpHbIX ycoBumsax. O6LWecTBo
WHXEHEPOB, M3yyvalolrx TEXHUKY NoxapHol 6e30-
MacHOCTY, MOJTHOCTbIO OCBeAoMNIEHO 06 3ToM daKTe,
n B otyeTe [13] npeacTaBfieHbl COOTBETCTBYIOLNE
3aaun N peKoMeHAaLUN OTHOCUTENIbHO BO3MOMHbIX
M3MeHeHNn B 3TON obnactu usyyerus. CneymnanbHoe
n3gaHue NIST (HaunmoHanbHOro MHCTUTYTa CTaHAap-
TOB 1 TexHornorui, MatemaTtuyeckas mogens FDS) [14]
Ha3blBaeT UX «HeomnpeAeseHHbIMM napameTpamu». B
Hallel cTaTbe Mbl OyfleM Ha3blBaTb UX NPOCTO «HEW3-
BECTHbIMW MapameTpamuy. [lo3Tomy B Halem criyvyae
noboe pewenne guddepeHumanbHbiX ypaBHeHUN (3)
n (4) aenAetca GyHKUMEN ABYX He3aBUCKMMbIX nepe-
MEHHbIX: t — BpemMA n'y B uHTepBane [0 - 1]. Tenepsb,
yTO6bI BEIOPATH HEOOXOAMMOE peLleHre Ans AaHHOM
cuctembl aAndodepeHLmanbHbIX YPaBHEHWN, LOJKHO
6bITb BBEAEHO AOMNONHWTeNbHoe ycnosue. Kaxpan
KaTteropma cunbl noxapa (cm. Tabnuuy 2) onpepens-
eTCA COOTBETCTBYILWMM MaKCMMYyMOM TemMnepaTtypbl
rasa T _ (yCpeAHEHHbIM B MPOCTPAHCTBE) B KOH-
KpeTHol obnact noxapa npu faHHOM KonmnyecTse
TonnMBa. TV BENNUYNHBI UCMOSb3YIOTCA 3[eCh B Kaye-
CTBe AOMOJIHUTENbHOrO YCNoBUA, TpebyeMoro meTo-
AOM ONTMManbHOro ynpasneHuWA. MatemaTunueckas
MofesNb peanbHOro noxapa B OTCeKe Tenepb MOXeT
6bITb cGopMynMpoBaHa creayoLnm obpasom:

[lnAa Ka)KAoro MoCTOAHHOrO umMcna y B MHTepBane
[0 - 1] HaxoAAT ANCKPeTHbIA paf peleHun andde-
peHumnanbHbIX ypaBHeHun (3) u (4) — TemnepaTypHo-
BPEMEHHbIX KPMBbIX B BAE Habopa dyHKLMiA.

HaxopAaT makcManbHble 3HaueHNA TemnepaTtypbl B
3TOM Habope GyHKLNIA.

BbI6UpaloT TemMnepaTypHO-BPEMEHHYIO KPUBYIO 13
3Toro Habopa ¥ COOTBETCTBYIOLMIA NAPAMETP Y, €C/N
pa3HOCTb MeXJy MaKCUManbHOW TemnepaTypon us
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Tabnuupbl 2 (ANA KaXKAoro ciyyas CUibl Noxapa) 1 npe-
JenbHbIM 3HavyeHreM 13 n. 2 coctasnaeT meHee 1,0 %.

OueBngHoO, UTo BCe pelueHUn anddepeHLManbHbIX
ypaBHeHUIA fOMKHbI ObITb NONyYeHbl B 6e3pasmepHbIX
dopmax (Temnepatypa 6 1 Bpems T) 1 3aTeM LOMXKHbI
6bITb NepeBefieHbl B peanbHble NepemMeHHble 3Haue-
HUA TemnepaTypbl 1 BpeMeHu (cMm. MpumeyaHue n
Mpumepnbl 6.3 1 6.4).

MeTop onTMmanbHOro ynpassieHWA MO3BONAET He
TONbKO 06bEeANHUTb CTapbll  AUPEKTUBHbIA MeTof
N HOBbI MeTo[ MPOEKTUPOBAHWUA, OCHOBaHHbIA Ha
npuénusnTenbHbix pabounx xapakTepucTrkax, HO
TakXe 06ecneumTb YacTUUHYIO MPOBEPKY pe3ynbTa-
TOB, MONTYYEHHbIX 3STUM METOAOM.

PeweHusa ypasHeHuin (3) n (4) (ucnonb3ya npo-
CToe MaTemaTuyeckoe MporpaMMHoe obecneueHue
Polymath («<9pyauTt») npefcTaBneHbl HWXe B BuAe
TabnuLU M aHANUTUYECKMX BbIPaXKeHUI (aHanmTuye-
ckaA dopmyna B 3TOM Ciyyae — KpuBasa perpeccuu,
OCHOBaHHAsA Ha pelleHnax JaHHbIX Tabnuy). MpuunHa
npeacTaBneHus pesynbTaToB B 06enx Gpopmax cocTo-
T B TOM, UYTO pelleHne B BuAe Tabnuy nossondeT
Nnonb30BaTeN0 aHaNM3MpPoBaTb HeKOTOopble Apyrue
peXnMmbl pPa3BUTUA MOXapa, Takune Kak: nepuopbl
pOCTa, 3aTyxaHuUs, BO3ropaHua u T. a.

Tenepb Mbl MOXEM COCTaBWTb TUMMWYHYIO 3agady
BbIUMC/IEHUA C NOMOLLbIO MaTEMATMUYECKOFO MOAENM-
poBaHMA ANA peanbHOro NoXapa ANnA Kakaon KaTe-
ropumn ero cepbesHocTu (cm. Tabnuuy 2). Kaxpgbii
cnyvyal TemnepaTypHOro BO3AEWCTBUA NpeacTas-
neH HuKe Habopom pelleHuin auddepeHLmanbHbIX
ypaBHeHWl (KOHCepBaTUBHbIM 06pa3oM), U AaHHbIE,
BblOpaHHbIe B KaXKAOM ciyyae, OyayT cneayowmnmu:

Cayyaii 1: 1022°K< T < 1305°K; oueHb 6bicTpoe
ropeHue.
HanHbie: T,=600°K; 6=20; K =0.05; $=0.1; P=0.233;
0< 1<0.2;
Bbi6op: 0<y< 0.05.
OunddepeHumansHble ypaBHeHua (3) n (4) nepenu-
CaHbl KaK BXOAHble laHHble ANA NporpaMmMHoro obe-
cneyeHuna Polymath:

-

d(y0)/d(t) = 20*(1-y2)*exp(y0/(1+.1*y0)) -.233*y0N4

2 d(y2)/d(t) = 1.0%(1-y2)*exp(y0/(1+.1*y0))

3 d(y1)/d(t) = 0*(1-y1)A1.0*exp(y/(1+.1*y))

4 | d(y)/d(t) = (1)* 20%(1-y1)A1.0%expl(y/(1+.1%y)) - .233*yA4

loe: y - 6e3pasmepHan Temnepatypa 6 c cootBeT-
CTBYyOLWMM NapameTpom y = 0;

y0 — 6e3pa3mepHas Temnepatypa 6 c cooTBeTCTBY!10-
wmm napametpom y = 0,05;

y1 — KOHLEHTpauna CropesLLEro TOMIUBHOIO NPO-
aykta C B MOXapHOM OTCeKe C COOTBETCTBYIOLUM
napametpom y = 0;

y2 — KOHUEHTpauua CropesLIero TONIMBHOIO Npo-
aykta C B 06nacT mnoxapa C COOTBETCTBYHOLUM
napametpom y = 0,05.

PACHETHbDIE BEJIUYUHbI NEPEMEHHbIX DEQ Puc. 4
MNepemen- | UcxopaHoe |MuHumanbHoe MakcumanbHoe OKoHuaTenbHoe
HaA 3HaueHue 3HaueHue 3HaueHue 3HaueHue
1 t 0 0 0.2 0.2
2 y 1. 1. 11.74485 11.74485
3 y0 1. 1. 7.049816 2.601609
4 y1 0 0
5 y2 0 0.9727725 0.9727725
OuddepeHumanbHble ypaBHeHUs (3) v (4) He MOTyT GbITb
VHTETPUPOBaHbI B 3aKpbiTol Gpopme. BbiBefeHO uncnen- Puc. 5.
HOEe VIHTErpupoBaHUe 3TUX YpPaBHEHWA W pe3ynbTaTbl
npeacTaB/ieHbl B COOTBETCTBYIOLLMX TabnvLax B crieLyanb-
Hom [MprnoXKeHUn 1 Ha grarpamme (CM. pPUCYHOK 2).
OCHOBbIBasACb Ha AaHHbIX Tabnuy [lNpunoxeHwus,
KOHEeYHoe MpubnmxeHne 6e3pasMepHOro 3HauyeHus
TemnepaTypbl — rpaduk 3aBUCKMOCTV OT BPeMeHU
MOXeT ObITb MpefCcTaBneH cegyowmm obpasom:
0 = Aexp(—(r —a)*/ 20?). 5)
Co BTOPOW NPON3BOAHON 3TOrO Bblpa)KeHUA:
6 =—Alo’[exp(—(r/a-1)7°/2(c/a)*]* ©
. (6
*[1—(z/a-1)7°/(c/a)?] nepeoro nopsagka cy = 0,05;
lne: A, d n G — NepeMeHHble, KOTOpbIe UCMONb3YyIOTCA B Y2 — KOHUEHTPaLWA NPOAYKTa XMMMYECKO peaKLuy
. nepsoro nopagka cy = 0,175.
nporpammHom obecnieyeHnn Polymath gns HenvHeliHo-
ro NpubnvKeHns 6e3pasmepHolt Temnepatypbl 6. Ytobbl
. PACYETHDbIE BEJINYUUHbI NEPEMEHHbIX DEQ
paccumTaTb BO3MOXHOE BfIMsIHVE AVHAMUKMN MOXapHOM
HArpy3Ki Ha KOHCTPYKLMM, HeOBXOMMMa BTOPas Mpows- Nepemennasn UcxopHoe | MnHumanbHoe | MakcumanbHoe | OKOHuaTenbHoe
. 3Ha4yeHune 3Ha4yeHune 3HaYyeHune 3Ha4YyeHune
BOJHas TemMrepaTypHO-BpeMeHHON GyHKLMN. » : 0 o 02 02
HerMHeMHoe nNpubnrxeHve npencTaBneHo cnepy- 2 y 1 1 8201185 2744677
fOLLEM MOAGTBIO: B A2 (O 3 y0 1. 1. 4707775 2.389874
Mopenb:y = A* (exp (-(17t-B) 72/(2* (C12)). a y1 0 0 0.9867073 0.9867073
5 y2 0 0 0.9997236 0.9997236
HavanbHoe
MNepemeHHan 3HaueHune
npeanonoxexne PeLueHus ypaBHeHWii (3) 1 (4) npeacTaBneHbl B COOT-
A 1. 11.98158 BETCTBYOLWMX Tabnuuax B cneuyansHom MpunoxeHun,
B 1. 0.0971132 Avarpammbl NOKasaHbl Ha pUCYHKe 3.
C 1. 0.0575742
Ha ocHoBaHMM paHHbIX Tabnuubl, KOHEYHOe Mnpwu-
6nxeHne Ge3pasmepHon TemnepaTypbl — rpaduk
= ‘a= . = . 7
\=11.981a=0.097,0 = 0.0576 @) 3aBUCMOCTU OT BPEMEHM MOXKET ObITb NpeacTaBneH
. . cnepyolwmm obpasom:
Cnyvaii 2: 882'K< T < 1022°K; GbicTpoe ropeHue. Aylow 0 —pAex (~(r a)z /20_2) ®
HanHbie: T,=600'K; 6=20; K =0.05; =0.1; P=0.157; . P y ’
0< 7<0.2: Co BTOPOW NPOVN3BOAHON 3TOFO BblpakeHWs:
e __ 2 - _1\2 2911 _ )2 21, 9
BbiGop: 0.05<y< 0.175. 0=—Alc?[exp(~(r/a-1)212(c/a)|[1- (r/a-1)2 (o /a)’], (9)
roe: A, a u o — nepeMeHHble, KOTOpble NCMOSb3YIoTCA
OnddepeHumanbHble ypaBHeHus (3) n (4) nepenu- N
B NporpammHom obecneyerunu Polymath gna HenvHen-
CaHbl KaK BXOAHble laHHble AJiA NPOorpaMmMHoro obe- .
HOro NpubnmxeHUs 6eapasmepHo Temnepatypsbi 6.
cneyeHuns Polymath: .
HenvHeliHoe npubnuxeHne npeactaBneHo criegy-
d(y0)/d(t) = 20*(1-y2)*exp(y0/(1+.1*y0)) -.157*y0N4 loLLleii MOAenbio:
d(y2)/d(t) = 3.5%(1-y2)*exp(y0/(1+.1*y0)) Mogenb:y1 =A* (exp (-(t-B) A2/(2 * (CA2)).
d(y1)/d(t) = 1.0*(1-y1)A1.0%exp(y/(1+.1*y)) UcxopHasn
d(y)/d(®) = (1)* 20%(1-y1)A1.0%exply/(1+.1%y)) - 157*yA4 MepemeHHasn npeanonaraemas BenuunHa Puc. 6.
BeJINYMHa
lpe: y — 6e3pasmepHan Temnepatypa 6 c cooTseT- A 8. 6.950116
cTByloWwmM napametpom y = 0,05; B 1. 0.0646352
y0 — 6e3pa3mepHas Temnepatypa 6 c COoTBETCTBY!10- C 1. 0.0382137
wum napametpom y = 0,175;
y1 — KOHLIEHTPaLMA NPOAYKTa XMMUYECKOI peaKkLum A=06.95;a=0.0646;0 =0.0382. (10
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|lakTyanbHoO

OBO3HAYEHUA

K — KO3GUUMEHT TeNNIONPOBOJHOCTY, KOTOPbIN UMeeT pasmepbl BT/mM*K nnu J/m*c*K
T - Temnepatypa
d - TonwyHa orHe3aLwnTHOro CJI0S B HanpaBfieHUY TEMIOBOTO MOTOKA
npwv yaenbHow TeNNOBON Harpyske
P — NIOTHOCTb BO3AyXa
C - yAenbHaA TeMNNOeMKOCTb BO3yXa
K — uncno cTonkHOBEHUI MONEKy ra3oBOI CMeCU B CEKYHAY, KOTOpble NPUBOAAT
K XMMNUYEeCKOWN peakunm
A — obLiee Yncno CTONKHOBEHWNI
E - sHeprus aktnBayum
R - npgeanbHaa noctosHHas rasa
P — notepu Tenna 3a cyeT TENNOBOro U3Ny4YeHUA
e — KO3POULMEHT n3nyyeHns
0 - nocTosAHHan CredaHa - bonbumaHa (o = 5,6703 (10®) BT/m?K*);
T, - TemnepaTypa okpyxarowein cpefbl
A, - nnowaap oteepcTuA
C, — CPeAHAA YenbHan TENI0EMKOCTb MPU NOCTOAHHOM AaBNIEHNN
t - Bpems
V(U;V;W) — sekTop cKopocTy
D - koapduumeHT anddysun [m?/cek]
p - AaBneHve
V — KMHemaTuyeckas BAaskocTb; V = U/ p
0 - 6e3pa3mepHas Temnepatypa
T - 6e3pasmepHoe Bpems
h - BblcoTa Kamepbl [M]
a — TemnepaTyponpoBOAHOCTb [M2/cek]

2
Bpema: t = — 7 [cek]

a_ Rw?
Temnepatypa: T = ?9 + T« [K], rae T, = 600°K aBnAaeTca npeaenbHO 4ONYCTUMOW
TemnepaTtypon
KoopauHatbl: X = X/h v Z =z /h, rae x v z - 6e3pasmepHble koopanHaTb
Ckopoctu: U = %u [M/cekln W = %W [m/ceK] — ropusoHTanbHasa 1 BepTuKanbHas
COCTaBnALME CKOPOCTY COOTBETCTBEHHO; V — KMHEMaTUyecKas BA3KOCTb [M?/ceK];
U un w — 6e3pasmepHble CKOPOCTH

Pr =v/a - uncno Mpanatna

3
Fr = gh” _ uncno Opyaa

va
g — yCKopeHue CcBOOOAHOrO NageHns

Le=a/D =Sc/Pr - uucno Jlblonca
Sc=v/D - uucno Wmuara

A= RT« _ 6e3pasmepHbiti napametp

E
_ ¢,RT? - 6e3pasmepHbili napameTp
QE
3
pP= eoK, (BT)h _rennosoe n3nyueHue, 6e3pasmepHblil koadpduLmeHT

A

K,= A, h/V - 6e3pasmepHbiii pakTop 0TBEPCTUA

A0 - obuwan nnowaab BEPTUKANIbHOIO M FOPU30HTaNbHOrO OTBEPCTUN

E E
0 =(—)Qz(exp(-
(RT*2 )Qz(exp( R
C=[1-P (t)/ P ] - KOHUEHTpaumA NPOAYKTOB CrOpPeBLLEro TOMNBa B NOXAPHOM OTCEKe

)) - napametp ®paHk-KameHewlKoro

= KW — BepPTUKalbHaA COCTaBNAKOWaA CKOPOCTU rasa

=

14
— U - ropv3oHTanbHana cocTaBnAioLan CKOpoCTH rasa

cl

b= L/h, rge L n h — gnvHa (WmpurHa) 1 BbICOTa NOXAPHOMO OTCEKA COOTBETCTBEHHO
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Cnyuan 3: 822°K< T __ < 882'K; cpeaHee ropeHve.
HanHbie: T,=600 K; 6=20; K =0.05; =0.1; P=0.157;
0< 1<0.2.
Bbi6op: 0.175<y< 0.275.
OuddepeHumanbHble ypaBHeHua (3) u (4) nepenu-
CaHbl KaK BXOfHble AaHHble AN NPOrpaMMHoro obe-
cneyeHuna Polymath:

1 d(y0)/d(t) = 20%(1-y2)*exp(y0/(1+.1*y0)) -.157*y0A4
2 d(y2)/d(t) = 5.5%(1-y2)*exp(y0/(1+.1*y0))
3 d(y1)/d(t) = 3.5%(1-y1)A1.0*exp(y/(1+.1*y))

4 | d(y)/d(t) = (1)* 20*(1-y1)A1.0*%exp(y/(1+.1*y)) - .157*yA4

loe: y — 6e3pa3mepHas Temnepatypa 6 c cootBeT-
cTBylowmnmM napameTtpom y = 0,175;

y0 — 6e3pa3mepHas Temnepatypa 6 c cooTBeTCTBY!10-
wmm napameTtpom y = 0,275;

y1 — KOHLEeHTpaL s NPOAYKTa XMMUYECKOW peakumm
nepsoro nopsagka cy = 0,175;

y2 — KOHLeHTPaLMA NPOAYKTa XMMUYECKOWN peakLumn
nepsoro nopsagka c y = 0,275.

PACYHETHDbIE BEJINYMMHbI NEPEMEHHbIX DEQ

MuHunma-| Makcuma- [OKoHYaTe-|

MepemeH-| UcxopHoe

nbHoOEe nbHoe nbHoOEe

HasA 3HauyeHne

3HauyeHue| 3HaueHne |3HayeHne
1 t 0 0 0.2 0.2

2 y 1 1. 4.70778 | 2.389874
3 y0 1 1. 3.707141 | 2.286563
4 y1 0 0 0.9997236 |0.9997236
5 y2 0 0 0.9999598 |0.9999598

PeweHuna ypaBHeHu (3) n (4) npeacTaBneHbl B COOT-
BETCTBYIOLWMX Tabnvuax B cneuuansHom [MpunoxeHuu,
AMnarpaMmbl NMoKasaHbl Ha pucyHKe 4.

Ha ocHoBaHMM p[daHHbIX Tabnuubl, MOKa3aHHbIX
Bbille, KOHeYHoe NpubnMxeHne 6e3pasmepHoON Tem-
nepaTypbl — rpadpuk 3aBUCKMOCTY OT BPEMEHU MOXET
6bITb NpeACTaBeH CefyoLWmm obpa3om:

6 = Aexp(—(r —a)*/207). (11)

Co BTOPOW NPOU3BOAHOW 3TOrO BblpaXXeHUA:

6=—Al o [exp(=(r/a-1? 1 2(c /) [L— (r/a—1) (o la)?] (12)

rae: A, a v o - nepeMeHHble, KOTOpble UCMOJb3YTCA B
nporpammHom obecneueHun Polymath gna HenvHen-
Horo npubnuxeHus 6e3pasmepHoi Temnepatypbi 6.

HenvHeliHoe npubnuxeHue npeacTaBneHo cnegy-
lolLEen Moaenbio:

Mopgenb: y = A * (exp (-(1*t-B) A2/(2 * (CA2)).

UcxopHan
MepemeHHan npepnonaraemas Bennuunna
BeNMYNHa
A 8. 4.549296
B 1. 0.0801842
C 1. 0.0597693
A=455;a=0.0802;0 =0.0598 . (13)

Cnyvain 4: 715°K< T < 822°K;
MefleHHOe ropeHme.
Hanubie: T,= 600 K; 6 = 20; K = 0.05; 3 = 0.1;

P =0.57;
0<1<0.2;
Bbi6op: 0.275<y< 1.0.
OunddepeHumansHble ypaBHeHua (3) n (4) nepenu-
CaHbl KaK BXOAHble AlaHHble ANA NporpaMmMHoro obe-
cneyeHuna Polymath:

] d(y0)/d(t) = 20%(1-y2)*exp(y0/(1+.1%y0))-2.53%0-
.157%y0N4

2 d(y2)/d(t) = 20*(1-y2)*exp(y0/(1+.1*y0))

3 d(y1)/d(t) = 5.5%(1-y1)A1.0%exp(y/(1+.1*y))

4 d(y)/d(t) = (1)* 20%(1-y1)A1.0%exp(y/(1+.1*y)) -2.53*0 -
157*%yn4

lne: y - 6e3pa3mepHas Temnepatypa 6 c cootBeT-
CcTByOWMM napameTtpom y = 0,275;
y0 — 6e3pa3mepHas Temnepatypa 6 ¢ cooTBeT-
cTByOLWMM NapameTpom y = 1,0;
y1 — KOHLEHTpaUmMA NPOoAYKTa XMMNYECKOI peak-
Lu1u nepsoro nopagka c y = 0,275;
y2 — KOHLEHTpauma npoaykTa XMMnyeckomn
peakuun nepsoro nopsagka cy = 1,0.

PACHETHbIE BEJINYMNHbI NEPEMEHHbIX DEQ

MuHnma- |[Makcuma-|OKoHuaTe-|

MepemeH-|cxogHoe
NnbHoe nbHoe NnbHoOe
HaA 3HauyeHmne
3HaueHMne|3HaueHne|3HayeHne
1 t 0 0 0.2 0.2
2 y 1. 1. 3.706608 | 2.286563
3 y0 1. 1. 1.915441 | 1.68161
4 y1 0 0 0.9999598|0.9999598
5 y2 0 0 1. 1.

PeweHna ypaBHeHuin (3) n (4) npefcTaBieHbl B COOT-
BETCTBYIOLMX Tabnuuax B creuuranbHom [MpunoxkeHun,
ZAnarpaMmbl MoKasaHbl Ha PUCYHKe 5.

Ha ocHOBaHMM [daHHbIX Tabnuubl, MOKa3aHHbIX
BbllLE, KOHEYHOE NpUbNMXKeHe 6e3pasMepHON Tem-
nepaTypbl — rpadpuK 3aBUCUMOCTY OT BPEMEHW MOXKET
6bITb NpeACTaB/eH ClefyoWnm 06pasom:

6 = Aexp(—(r —a)*/20?)- (14)

Co BTOpOW NPON3BOAHOM 3TOFO BblpaXKeHUA:

6=—Alo*[exp(~(z/a—1) 12(c/a) L~ (z/a-1) (o) a)?]- (15)

lne: A, a v o - nepemeHHble, KOTOPbIE UCMONb3YIOTCA B
nporpammHom obecneyeHun Polymath gna HenvHen-
HOro NPUBNKEHUA 6e3pa3mepHON TemmnepaTypbl 6.

HenvHeliHoe npubnuxeHne npeacTaBneHo cregy-
lowen moaenblo:

Mogenb: y =A * (exp (-(1*t-B) A2/(2 * (CA2)).

Puc. 7.

HononHutenbHaa wuHpopmauma - cm. CTaHpapT
SFPE [13].

Cnyuani 6: BosgelictBue 1 GnykTyaumnm

PeanbHas Kpuasa TemnepaTtypa-BpemMsa UMeeT HEKO-
Topble KonebaHUs MaKCMManbHOW TemnepaTypbl 3a
cyeT rugpoamnHammyeckoro addekta pacnpocTpaHe-
HUA orHsA. B 3TomM cnyyae GymeTt fonyckaTbCs, YTO 3TK
bnykTyaunu - manas senuunta (+10°C), Ho oHY BO3-
HUKAIOT C YacTOTOW, GNIM3KOM K COBCTBEHHOW YacToTe
CTPYKTYpPHOW cuctembl (§=.95w) (CM. pUCYHOK 7):
T=T,[1+0.01sin6t]

BnvaHmne gMHaMMKM Ha KOHCTPYKTUBHbIE CUCTEMDI B
3TUX ABYX CNlyyaax M NprMepbl UX NPOEKTUPOBaHNA
OynyT onucaHbl B ciefytoLmx nyonmkauusx.

MpoponxxeHne cnepyer

UcxopHana
MNepemeHHana | npeanonaraemas BenununHa
BeNnYnHa
A 8. 3.7263
B 1. 0.0893914
1. 0.075
A=3.73;a=0.0893;0 =0.075. (16)

Cnyuai 5: BivaHve TemnepaTypHOro Bo3aeicTBuA.
MpocTo nuHelHbIA rpaduKk (CM. PUCYHOK 6)
WNNIOCTPUPYET HarpyskuM  TemnepaTypHOro BO3-
AENCTBUA Ha CTPYKTYPHYlO cucTemy (korga t, —0).

JINTEPATYPA

1. NIST Special Publication 1018-5Fire Dynamics Simulator (Version 5) Technical
Reference Guide, 2008. Volume 1: Mathematical Model.

2. CEN TC 250/SC1, Draft for Eurocode 1: Part 2.7-April 1993, European Committee for
Standardization.

3. Babrauskas, Dr. V., Performance-Based Fire Safety Engineering Design: The Role of
Fire Models and Fire Tests, Interflam 99, Edinburgh, Scotland, June 1999.

4. Lane, B."Performance-Based Approach to the Design of Steel Structures in Fire”.
Arup Fire, New York, NY. Proceedings of: Society of Fire Protection Engieners (SFPE) and
National Institute of Standards and Technology (NIST). June 11-15, 2001, San Francisco,
CA, 415-426 pp, 2001.

5. L. Razdolsky, A. Petrov, E. Shtessel, “Critical conditions of local ignition in a large medi-
um with convective heat transfer” Physics of combustions and explosions, Academy of
Science, USSR, 1977.

6. CFAST - Consolidated Model of Fire Growth and Smoke Transport (Version 6). NIST
Special Publication 1026 (May 2008 Revision).

7. Razdolsky L.,“Mathematical Modeling of Fire Dynamics” Proceedings of World
Congress on Engineering and Computer Science 2009, WCE 2009, London, U.K., 2009/
8. Frank-Kamenestkii, D.A., Diffusion and Heat Transfer in Chemical Kinetics. Plenum
Press, New York, 1969.

9. Magnusson, S.E., and Thelandersson, S.“Temperature-Time Curves of Complete
Process of Fire Development in Enclosed Spaces,” Acts Polytechnica Scandinavia, 1970.
10. Society of Fire Protection Engineers," The SFPE Engineering Guide to Performance-
Based Fire Protection Analysis and Design’, December, 1998.

11. Razdolsky L.“Structural Fire Loads in a High-rise Building Design”. Proceedings of
SFPE Engineering Technology Conference, 2009, AZ, USA.

12. Lawrence C. Evans, L.,C./" An Introduction to Mathematical Optimal Control Theory",
Version 0.2 Department of Mathematics University of California, Berkeley, CA, 1983.

13. SFPE (2011), Engineering Guide: Fire Exposures to Structural Elements, Bethesda,

Md.: Society of Fire Protection Engineers.

14. Razdolsky L.“Structural “Fire Loads in a Modern Tall Building Design.” Proceedings of
SFPE Engineering Technology Conference, 2010, Lund University, Sweden 2010.

15.Lane, B.“Performance-Based Approach to the Design of Steel Structures in Fire”.
Arup Fire, New York, NY. Proceedings of: Society of Fire Protection Engieners (SFPE) and
National Institute of Standards and Technology (NIST). June 11-15, 2001, San Francisco,
CA, 415-426 pp, 2001.

VMIOHb/NIONb BM[:“IM 111



|6esonacHocCTb
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3BAKVA[I,I/I5I NIIOAEN

npu NoXxape B BbICOTHbIX 34aHNAX

UccnepoBaHme n nporHosnpoBaHe NoBeAeHNA N ABVKEHNA nioaein
npu 3BaKyayuu npy noxape B BbICOTHbIX 3aaHunAX (Poccua)

Texct BAJIEPUV XOJILLEEBHUKOB, a-p TexH. Hayk, npodeccop AITIC MUYC PO, MICY, skcnept PUHKLD PO;

ANEKCAHJIP MAPOEHEHKO, ctapmii ukxeHep-nporpammuct; UBAH KYAPUH, agbioHkT ATTIC MYC PO

3.4. NMcnxopusnyeckne 3aKOHOMEPHOCTU
CBA3UN MeXAy napameTpamMu AIOACKNX
NOTOKOB

lpoBepeHHble wuccnegoBaHMA  CO34anu
[OCTaTOYHO MpeAcTaBUTENbHYI0 CTaTUCTU-
YeCKYl0 COBOKYMHOCTb [AaHHbIX OfHOBpPe-
MEHHbIX 3aMepOB MJIOTHOCTN U CKOPOCTU
NIOACKMX MOTOKOB MO BCEM BMAam MyTu B
Pa3NnyHbIX YCNOBUAX HOBUXEHMWA, o6wwuin
06bem KOTOpbIX K KOHUY 70-X ropoB npo-
WAoro croneTua npesocxogun 25 Tbicau.
MonyyeHHble 3MNUpUYecKne 3aBUCUMOCTM
npviBeAeHbl Ha pucyHke 3.11 (a, 6, B).

K atomy BpemeHu n 3a pyb6exom 6bin
BbIMOMIHEH pPAA  HaTypHbIX HabnogeHun
OBUXKEeHUA NIACKMX NOToKoB. OfHako unx
CTaTUCTUYeCKMEe [aHHble He nybnukyoTca.
lpaduryeckne npeacTaBNeHUA MOAYYEHHbIX
3aBMCMMOCTEN CKOPOCTM OT MAOTHOCTU
JIOACKUX MOTOKOB, OOHapyeHHble B OMny-
6/MKOBaHHbIX K TOMYy BpemeHn paboTax,
npveefeHbl Ha pucyHke 3.12.

Ho smnupunyeckne 3aBmcumocTn wnnio-
CTPMPYIOT TOMbKO MX KayeCTBEHHYIO nAeH-
TUYHOCTb, KONMYECTBEHHbIE »Ke BblpaeHnA
KaXAow M3 HUX BECbMa PasfinyHbl: OT MHO-
rouneHoB YeTBEpPTON CTeNneHu [0 IMHENHbIX
OYHKUMIA Npy Manom Konuuectse Habnto-
[aeMbIX MHTepBanoB nnoTHocTu. lpuyem
HW OAWH W3 nCCNepoBaTenenl He aprymex-
TUpyeT Bblibopa BuAa annpoKcumupytoLlen
dyHKuMn. OHM noabrpanucb Npy NoMoLr
MOMMHOMOB Hawnyywero npubnMXeHus.
Monyvatowmeca B pesynbrate Takoro nog-
6opa pas3nmMunA B BbipaXeHUAX annpoKcu-
MUpyoLWKX GYHKLMIA aprymeHTUpPOBanucb
pa3HbIM COCTaBOM fofei B Habniogaemom
NoTOKe WKW PasfIMYHbIMIN NCUXONOTNYECKU-
MU YCAIOBUAMU ABUMXEHUA, MPU KOTOPbIX OHO
npoucxoauno. (A nouyemy 6bl U HeT?). Ana
yuyeTa BANAHUA 3TUX paKTOPOB BBOAMINCH
K03 dULMEHTbI cocTaBa NOTOKa M YCSIOBUN
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ABWKEHMWA. 3HaYeHnA 3Tux KosadpoduumeHToB
yCTaHaBAMBaNANCb NyTeM LeNleHNA CpefHuX
3HaYeHUn B HabnopaemblX SMMIMPUYECKNX
3aBMCMMOCTAX Ha 3HA4YeHWs CpefHux B
HEeKOWN «OCHOBHOW» 3aBUCMMOCTM, YCTaHOB-
NEeHHOW B pe3ynbTaTe 00beauHeHus 3Have-
HUN TaKkXe SMMANPUYECKUX 3aBUCUMOCTEN,
MONYyYeHHbIX B CEpPUAX paHee MPOBefEeH-
HbIX HaONMIOAEHWIN OBVXEHWA MO COOTBET-
cTeyowum Bugam nytn [1]. OgHako Takowm
npuvem He TONbKO He OOGDBbACHSAET NPUpPoab
Habnofaemon CBA3M MexAay napameTpa-
MM JIIOACKOTO MOTOKa, HO Y HEKOPPEKTEH,
NockonbKy oO6beAMHeHUI0 noanexar
TONbKO OAHOPOAHbIE CTaTUCTUYECKMne
COBOKYMHOCTH, a CTaTUCTUYeCcKaA O4HO-
POAHOCTb 06beANHAEMbIX BbIGOPOUHBIX
COBOKYMHOCTE [AaHHbIX HUKOrga He
nposepAnachb.

HabniogatenbHble n0AN OTMEYalT, UTo
HayuyHble VCCiefoBaHusA B No6o 06acTu
3HaHUI MMeloT o6yl TeHAeHUUulo pas-
BUTMA: OT SMMNMPUYECKON CTagun, orpaHu-
ymBatoLlencs coopom n ob6obLEeHEM JaH-
HbIX OMbITa, K POPMMPOBAHNIO OTAENbHbIX
TeopeTnYeCcKMX KOHCTPYKUWA, U 3aTeM K
Teopun - pasBuTol Gopme opraHusauuu
HayyHOro 3HaHWs, faiollell «LeNoCcTHoe
npeacTaBneHne O 3aKOHOMEPHOCTAX U
CYLeCTBEHHbIX CBA3AX B OnpefesieHHoN
obnactm [encTBUMTENBbHOCTM - OObeKTa
ZJaHHoM Teopun» [2].

Mocne o3HaKOMMEHUs C AaHHbIMU, NpYBe-
ZeHHbIMY B npunoxeHnn G «PykoBoacTso no
CKOPOCTSIM NEPEMELLEHNS U XapaKTePUCTU-
KaM BenmumHbl notokos» ISO/TR 16738, cos-
[laeTca BnevaTieHne, 4tTo paccmaTpriBaeMas
06N1acTb 3HAHWUI eLle He BbIpOoC/a 13 «nene-
HOK» aMnpuyeckon ctagmn. OgHako copep-
XKaTeNIbHbIN aHann3 Taknx NCMosIb30BaHHbIX
WNCTOYHMKOB, Kak: lMpepTteueHckun B. M.,
Mwununckmin A. WU. «MpoekTupoBaHne 3aa-

HWI C yYeTOM OpraHv3aummn ABUXKEHUA Nof-
ckux notokos» (Predtechenskii V. M., and
Milinskii A. 1. Planning for foot traffic in
buildings (translated from Russian) stroizdat
publisher, Moscow, 1969; English translation
published for National Bureau of Standards
and the National Science Foundation,
Washington, by Amerind Publishing Co. Pvt.
Ltd, Ne Deli, India, 1978; Togawa, K. Report
14 Buildings Research Institute, Tokyo, 1966;
Fruin, J. J. Pedestrian planning and design.
Metropolitan  Association of Urban
Designers and Environmental planners Inc.,
New York, 1971), noka3sbiBaeT, YTO Hay4HbIN
YPOBEHb MCCNefoBaHNI 3BaKyaLun nogen
[aBHO [OCTUT CTagun GOpMUPOBaHUA, Mo
KpaiHeln Mepe, «OTAENbHbIX TEOPETNYECKUX
KOHCTPYKLNA».

Mo-BraUMOMY, COCTaBUTENU OTYyeTa He
VUMEeNN BO3MOXHOCTEW yYecTb HU SMNUpU-
yeckue fAaHHble, NpPVBEAEHHbIE Ha rpadu-
Kax pucyHkos 3.11, 3.12, H1 TeopeTnyeckme
pa3paboTKy, BbIMONIHEHHble B Poccun B
rnocnegHvie OecATUNETUA, KOTOpble ClyaT
OCHOBOV A1 HOPMUPOBaHKA NpoLiecca 3Ba-
Kyauuu nogen 13 3iaHnii pasfiMyHoro B1aa,
B TOM UMCJIE U BbICOTHbIX.

OueBMAHO, YTO Pe3yNbTaTbl MHOrOUKCIIEH-
HbIX CEepUi HaTypHbIX HAbMOAEHUN ABHO
CBMAETENbCTBYIOT O TOM, UTO CyLlecTByeT
HEKNN «BHYTPEHHUN 3aKOH, MPOKNaabiBa-
loWwmn cebe popory yepes CyvyalHOCTU K
perynupywowmin nx» [3], HO He packpbiBa-
0T ero. Takoe MONOXeHWe BMOJHe oXupa-
€MO [Ns Hay4HbIX UccnefoBaHuii. Mostomy
dunocodura ecTeCTBO3HAHUS 1 TOBOPUT, UTO
ecnn 6bl popma NponABAEHNA U CYLHOCTb
Bellel HernocpeAcCTBEHHO coBMafanu, TO
BCAKan Hayka 6Obina 6bl m3nuwHen. Ho... B
yeM e 3aK/I0YaeTCA CYWHOCTb (Mpupo-
Aa) HabnogaeMbix U3MEHEHU CKOPOCTU
NIOACKOro notoka?

M/MUH

D, uen/m?

a)

3.5. YcTraHOBneHme 3aKOHOMEPHOCTHU
CBA3SU MeXAYy napametpamu AIOACKNX
NOTOKOB

MepBbii War B MoMcke 3aKOHOMEpPHO-
CTW CBA3U COCTOUT B GpOpPMUPOBAHMM BOC-
NpPMATAA U COOTBETCTBYIOLErOo OMMCaHuA
HabnogaeMoro fABfeHUA B BUAe, afeKBaT-
HOM €ero NpoABMEHUIO: NIOACKON MOTOK -
cTOXacTN4YecKnil, cnyvanHbliil npouecc.
O6beKkTMBHO 06 3TOM CBMAETENbCTBYIOT,
Hanpumep, [AaHHble O pacnpegeneHnn
3HAYEHNN CKOPOCTEN [ABMXEeHWA Nogen B
N06OM 13 UHTEPBANOB €ro NIOTHOCTY, NMPU-
BefleHHble Ha puUCyHKe 3.13.

Takoe BocnpuATMe cpasy Xe MNpUBOAUT
K MOHMMaHWIO TOro, YTo Habnwpgaemblie
3MNMpUNYEcKMe 3aBUCMMOCTU ABAAIOTCA
N b OTAENbHBIMU peannsaunamMmm 3aKo-
HOMEPHOCTN, NpUCyLLet STOMy ABneHuo. B
[JaHHOM cJlyyae MMeeT MecCTO Cy4alHbin
npouecc, yC/I0BUA OCYLLECTBIEHUA KOTOPO-
ro NMOCTOAHHO M3MEHAITCA, @ He OCTalTCA
NOCTOAHHBIMU, U TEM CaMbIM BANAIOT HA KOH-
KpeTHble MPOABMEHNA CBONCTBEHHOW emy
3aKOHOMEpPHOCTU. VI3BeCTHO, UTO B Teopun
BEPOATHOCTE/ 3aKOHOMEPHOCTU TaKuUX
NpoOLEeCCOB ONUCHIBAIOTCA Cy4YallHbIMU
$byHKUNAMN.

Ho He TONbKO BAMNAHUE CyYaHOCTU pea-
Nnn3auumn Npouecca, nexallen B ero oOCHOBE,
3aTpyaHAET BbiABNEHME CYyTU 3aKOHOMEPHO-
CTU CBA3M MeXJy ero napametrpamu. leno
B TOM, UTO PpUKCHpyemasa BO BCEX HATYPHbIX
HabnoaeHNAX CKOPOCTb ABVXEHUA Jioaen
Bcerga popmupyerca nop BAWAHUEM He
TOMIbKO MJIOTHOCTU MOTOKa, HO U 3MoUuWU-
OHANbHO-NCUXONOTMYECKOrOo  COCTOAHMA
(ycnoBun gBrx<eHUsA) nogen B uccnegyemom

D, uen/m?

6)

CUTyauuu, Hampvmep, B 0O6CTaHOBKE KOM-
¢dopTa B TeaTpe WM NOBbILEHHON aKTUBHO-
CTV B yTPEHHME Yacbl MK B METPOMONTEHE.
CnepoBaTtenibHO, HEOOXOAMMO HAWTW CMno-
cob6 HVBeNUPOBaTb BAMAHUE 3TOro dpaKkTopa.

Knaccudurkauma xapaktepa [BUXeHWA
nioaen NpyM N3MeHeHUM MIOTHOCTU MOTOKa
(«B3», Ne 2/12, cTtp. 116, Tabn. 3.1) gaBHO
yKa3blBaeT Ha TaKyld BO3MOXKHOCTb: Camo
Ha3BaHMe XapaKTepa [AB/XeHUa — «cBobop-
HO€ VHAVBWAYaNbHOE», FOBOPUT O TOM, YTO
B 3TOM MHTepBase NNoTHOCTb He OKa3biBaeT
BAVAHMA Ha CKOPOCTb ABWXKEHWUA Ntofei.
3TO [OCTaTOYHO OueBMAHOe coobpaxe-
HMe NO3BONAET ONpeaenuTb, Mo KpamHen
Mepe, CTaTUCTUYECKYI0 TeHAEHLUMIO BANA-
HMA NAOTHOCTU Ha CKOPOCTb ABIKEHUA
NMOTOKa MO OTHOCWTENIbHbIM M3MEHEHUAM
ee BeJIMYMHbI MPU yBENMYEHUN MAOTHOCTM
NMoTOKa B KaXkgol cepuun HabnogeHui, a
3aTeM W ucKaTb Npupopy ee obycroBneH-
HOCTW.

CKOpOCTb NOTOKA Ntogent B SMOLMOHANb-
HOM COCTOAHUM (3) — VQJ,_Dj npu NAOTHOCTY
(D)) Ha yyacTKe J-oro Buaa nyTu MOXeT GbITb
Bblpa)keHa Kak CKOPOCTb ero ABVXeHWA Npu
OTCYTCTBUM BAMAHUA nioTHOCTM V7, - (npw
D,) n ee cHyXeHuA Ha BeMUUHY AVSJDJ.,
COOTBETCTBYIOLLYIO YBEIMYEHNIO MAOTHOCTY
A0 3HaueHusa D, To ecTb:

vJDJ =V - Ave (3.15)

BrnonwHe eCTeCTBeHHo, 4YTO CHUXeHue
CKOPOCTU Ha BeNYMHY AVaLDJ. ABnAeTcA
peakuueli YenoBeka Ha yBennymBaloLieecs
B/VAHNE KoMMeKkca $paKTOpOB, CBA3AHHbIX
C POCTOM MJIOTHOCTU MOTOKa npw no6om
SMOLMOHANIBHOM COCTOAHUMW. YTO6bI Yyno-
BUTb TEHAEHLMIO 3TOTO BAVAHUA MO AaHHbIM

M/MUH

D, uen/m?

B)

PrcyHok 3.11.

SMnMprYecKre 3aBUCUMOCTU CKOPOCTY IIOACKOrO
NOTOKa OT ero NNOTHOCTW, NonyyeHHble B Poccnn
K KOHLYy 70-x rogoB XX BeKka npu nccnefoBaHnAax
OBUXKEHNA:

a) MO ropr30HTaNbHbIM NyTAM, 6) MO NecTHULe
BHU3, B) N0 NECTHULE BBEPX.

a) 3paHmA: TeaTpbl, KMHOTEATpbl — 1, 5;
YHUBEPCUTETbI — 2; NPOMbILLNIEHHbIE — 3;
TpaHCnopTHble — 4, 13, 14; cnopTUBHO-
3penuiHble — 6; apyrne — 7; Toproeble — 8; LWKONbI:
cTapwas rpynna — 9, cpegHaa rpynna — 10,
Mnagwas rpynna - 11;

Ynuubi: TOProebivi LeHTP — 12; TPaHCMOPTHBIN
y3en-15,16,18;

MpombiwneHHbIit y3en: 19;

MeTtpononureH: 20, 21;

DKCnepumeHT: 22, 23.

6) 3paHuA: Pa3NNYHOro Ha3HaveHus — 1;
CNOPTUBHO-3peNNLHble — 2, 3; YyHUBEPCUTETbI — 4;
LWKOMbI: CpefHAA rpynna — 5,

mnaglwas rpynna - 6;

Ynuubl: TPaHCNOPTHbIN y3en —7;

JKCnepumeHT: 8.

B) 3A@HUNA: Pa3NIMYHOro HazHaueHus — 1;
CNOPTUBHO-3pENULLHbIE — 2; YHUBEPCUTETDI — 3;
LUKONbI: CpefHAA rpynna — 4, Mnaglas rpynna — 5;
Ynuubl: TPaHCMOPTHbIN y3en — 6;

DKCNepuMEeHT: 7.

HaTypHbIX HabNOAEHWUI, BbIPAa3NM NCKOMYIO
peakuuio B Buae GyHKUMM:
Rp= (V2 - V20 )/ V2, (3.16)
3HayeHue DO - HEI/I3BeCTHO, HO ons ero
SMMNUPUNYECKOrO SKBUBANEHTA NPYMEM 3Ha-
yeHne V, - cpeAHee 3HaueHNe CKOpPOCTM B
nepeom uHTepBane nnotHoctn (D ot 0 go
1 uyen/m?), KOTOpbIN BblgeNseTca Mnpu CTa-
TUCTMYECKON 06paboTKe pe3ynbTaToB BCEX
HaTypHbIX HabnopeHwid. Bblumcnmm smnu-
puUyecKrie 3HauYeHMA MaTeMaTNYECKOrO OXN-
naHns m (RJ.’D) M HaHecem uX Ha rpaduk,
Hanpumep, puc. 3.14.
BcTaeT npuHUMNManbHbIR BOMPOC: KakK
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BbI6GpaThb BUA annpoKCUMUPYIOLLEeil Kpu-
Bomn?

Begywme crneumannctbl MaTeMaTUyeCcKom
CTaTUCTMKM AOBPOCOBECTHO Npeaynpexaa-
0T Mosib3oBaTesNiel,, YTO MaTemaTuyeckas
dopmyna TonbKo Toraga nonyyaet peab-
HOe 3HaYeHUe, Korga oHa afileKBaTHa BHY-
TPEHHUM OTHOLIEHUAM MeXAY ABJIeHUA-
MW Unu, BO BCAKOM Cjly4yae, OTpa)kaeTt 3Tu
OTHOLWEHUA C AOCTAaTOYHOW CTeneHbio
npuoenmxeHns.

B paccmatpuBaeMom cryyae CKOpOCTb
aBnaeTca GM3MoNornYeckor peanusauven
MCUXONOrMYECKON peakunun yenoBeka Ha
yBenmyeHne WHTEHCMBHOCTN BO3[EeNCTBUN
BHELWHeN cpefbl, BbI3BaHHbIX POCTOM MJIOT-
HOCTW NIOACKOrO NMOTOKa NPU ABUXKEHUN MO
TOMY UAKU MHOMY BuAy NyTu. MosTomy ecTte-
CTBEHHO 06pPaTUTLCS K NCcMxopusmonormye-
cKoW Teopun GyHKLMOHANbHbIX cncTem [4,5],
noapo6bHo onucbiBatoLen GopmuposaHune
NnoBeAeHYeCcKoro akta, U K ncuxodusuke,
KOTOpas M3y4yaeT «KONMYeCTBEHHble OTHO-
WeHna Mexay GUmueckrMm xapakTepucTu-
KaMu CTMMYfla Y MHTEHCMBHOCTbIO oLlyLle-

Ta6nuua 3.3.

PrcyHok 3.12.

3aBUCUMOCTb M3MEHEHNA CKOPOCTU [IBUXKEHNA
NIO[ICKOrO NOTOKa OT NIOTHOCTU B COOTBETCTBUN C
AAHHBIMU MHOCTPAHHbIX aBTOPOB; [] — NCTOUYHMKM:
[1] - Reimer K. Die Bewegung der
Menschenmasen in Verkehrsraumen. Zehtschrift
,Glasera Annlen”, N71 (1947) Heft 7,5.121-131;
[2] - Oeding D. Verkehersbelastung und
Dimensionierung von Gehwegen und anderen
Aulagen der Fussgangverkehrs. — Strassenbau
und Strassenverkehrsrstehnik, Heft 22. Bonn,
1963; [3] - Passenger flow in subways and stain-
comes. — Engineering, 1958. N 34, p.32-48; [4]

- Navin F.P.D. and Wright R.A. Pedestrian Flow
Characteristics. -Traffic Engineering, 19 (7), 1969,
p.30-33, 36; [5] - ITE Technical Council Committee
5-R. Characteristics and Service Requirements of
Pedestrians and Pedestrian Facilities. - “Traffic
Tngineering’, 1976, vol.14, p.34-45; [6] - Kimura
K., Ihara S. Observations of Multitude Current of
People in Buildings. Transaction of Architectural
Institute of Japan, N 5. 1937; [7] - Togawa K.
Study on fire escapes based on observations of
multitude currents. Japanese Building Research
Institute Report, N 14. Tokyo, 1955; [8] — Kubawara
H., Doi H., Ishigmi A. A fier-escap simulation meth-
od by describing actions of evacuees as proba-
bilistic phenomena. CIB Symposium “Systems
Approach to Fire Safety in Building’, Tzukuba
(Japan), 1979, vol.1, p.105-122.

HWA, BO3HMKAIOLLEro Kak OTBeT Ha 3TOT CTu-
myn» [6]. Cxema 3TOro ncuxodpmanmyeckoro
npouecca npueefeHa Ha pucyHke 3.15.
PacnonoxeHne Touek 3SMMONPUYECKMX
CpeAHUX 3HaueHuin R, noackaseisaet, uto
B JaHHOM CJly4yae Hambonee BEPOATHO Aelt-
CTBYE NCcnxodur3nyeckoro 3akoHa Bebepa —
MexHepa [7], MaTemMaTUYECKM Bblpa)kaeMoro
norapnommnyeckon ¢yHkumen (Mmelotca n
Apyrue BUibl BblpaXkeHnsa ncuxodursnyecko-
ro 3aKOHa AfA OpPraHoB YyBCTB Pa3fINyHbIX
MopaNbHOCTel, HO He Oyaem BTOpratbcA
B 0ebpu ANCKYCCUIA PasnmMyHbIX Hay4HbIX
wkon ncmxodusmkn [6]). MosTomy B Kaue-
CTBE TeopeTM4eckol 3aBWCMMOCTW, OMu-
CbiBaloLLle 3aKOHOMEPHOCTb BO3AeNCTBUA
NAOTHOCTM JIIOACKOrO MOTOKa Ha CKOPOCTb
€ro [ABVXXEHUA Mo BCcem BUAam nyTtu, Gbina
ncnonb3osaHa [8, 9] dyHKLMA Braa:
RT p; =& In(D/D,,). (3.17)
Ha pucyHke 3.16 nokasaH npymep annpok-
CUMaLMW SMNUPUYECKON 3aBUCMOCTH, 3Ha-
YeHMA KOTOpPOW NpuBefEeHbl Ha PUCYHKe
3.14, dyHKumen (3.17). Tam ke nokasaHbl rpa-
HWLbI [OBEPUTENbHOrO MHTepBana M BO3-

MOHbIX OTKNOHeHun B 10% 1 5%, B npege-
nax KOTOPbIX »KenaTenbHO pacnosioKeHue
annpokcummpytoLlel Kpuson. B paccmatpu-
BaeMOM CJlyyae rpaHuLibl 3TUX NPOLEHTHbIX
WHTEPBANIOB yXe rpaHuL, AOBEepPUTENbHbIX
VWHTEepBanoB, ycTaHaBnmsaembix npu 95%
YPOBHE 3HAaUMMOCTN.

OueHKa TeCHOTbl YCTaHOBMIEHHOW CBA3M
NPon3BOANTCA NPU MOMOLLM TEOPEeTUYECKO-
ro KoppenALMOHHOTO OTHOLLIEHNA:

N=10, 107 (319

roe O'; — MeXrpynnoBas gucrnepcus;

O'y2 - o6LWasna gucnepcus,
MokasblBalLero Ty A0S0 BAWAHUA, KOTO-
pylo MMeeT MNOTHOCTb MOTOKa B 06Llem
nencTBun Bcex ¢GaKTOpPOB, onpeaensio-
WKUX 3TY KOPPEenAuMOHHYK 3aBUCMMOCTb.
BbicoKne 3HauyeHua TeopeTMUecKoro Kop-
PEenALMOHHOro OTHOLWEHWNA ANA BCEX BUAOB
nytv (77, >0,95) onpeAensatoT ycTaHOBNEH-
HY10 CBA3b KaK PYHKLMOHaNbHYI0.

MprmeHeHne ¢yHKUuK (3.17) Ana annpok-
CMMaUUN  MOAYYEHHbIX SMAUPUYECKUX
3HaYeHuNn Rj,D ONA pasnuyYHbIX BUAOB MyTH
no3Bonivia onpeaennTb COOTBETCTBYOLME
3HaueHuA a 1 Do,j (tabnuua 3.2).

Ta6nuua 3.2.
3HAYEHMA A U D, ANA PA3JINYHbIX
BNAOB NYTU

Bug nytn a D,
i yen/m?
lTopunsoHTanbHbIN 0,407 0,69
(BHe 3gaHMA)
lTopn3oHTanbHbIN 0,295 0,51
(B 3gaHMNAX)
Mpoem 0,295 0,65
JlecTHMLA BHU3 0,400 0,89
JlecTHuUa BBepx 0,305 0,67

YcTaHOBNEHME 3aKOHOMEPHOCTW 3TOMN
CBA3M AaeT BO3MOXHOCTb OMNMcaTb 3aBUCK-
MOCTb MeXAy napameTpamu JIOACKOro
NOTOKa, KaK CTOXacTU4eCKOro npouecca,
B BUJe dJIeMeHTapHoI cnyyvyainHon GpyHK-
unn:

3HAYEHUNA CKOPOCTEW CBOBOAHOIO ABUMEHWUA NIOAEA B MOTOKE MPU PA3JINYHbIX KATETOPUAX ABUXKEHUA

CkopocTb cBo6oaHOro ABMKeHUA V , M/MUH (m/c),
YpoBeHb SMOLIMOHANbHOI0 OB AAMITYIA
Kateropuu gBmxkeHus »
COCTOAHNA Topn30oHTaNbHbIN, IECTHNLA BHU3,
JlecTHMLa BBepXx
npoem
KomdoprtHoe 0,00 <082 <045

CnokoiHoe 0,45 0,82-1,10 0,45-0,63
AKTMBHOE 0,68 1,11-1,50 0,64-0,92
MoBblWEeHHON aKTUBHOCTMN 0,70 1,51 -2,00 0,93-1,25
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Ve, = Veu,j [1-ajln(D/DoJ)]. (3.19)
dnemeHTapHas cnyyariHaa yHKUMA npes-
cTaBnseT coboi NpomsBeaeHne cnyyainHom
BeJIMUMHbI CKOPOCTY CBOOOHOTO [IBUXEHNSA
nogen Veo,j B NOTOKE Ha HecnyyvanHyio GyHK-
uuio (B cKobKax), onucbiBaioLLylo BAWsHME
€ro naoTHOCTW.
3HaueHNA BENNUMHBI Ve, 3aBUCAT OT COCTa-
Ba fllofell B NOTOKE M YPOBHA MX 3MOLMU-
OHANbHOIO COCTOAHMA B CUTyauUAX pas-
NIMYHOWN NCUXONOTNYECKON HAMPAMEHHOCTU.
CraTucTnyecknn aHanm3 AaHHbIX pPacCcMo-
TPEHHbIX Cepuii HATYpHbIX HabnogeHui
N SKCMEPUMEHTOB rOKa3aja, YTo B MepBOM
WHTepBane MJOTHOCTU HabnogaeTcAa OAHO-
POLHOCTb BbIGOPOK CKOPOCTEN ABUMKEHUA He
TOJIbKO MO OHOMY 11 TOMY €, HO 1 N0 Pa3HbIM
Bmaam nytu. Mpuuem ogHOpoLHble BbIOOPKHU
ABHO rPYNMMPYIOTCA B TPEX — YETbIPEX UHTEP-
Bafax CKOPOCTW CBOOOAHOTO ABUXKEHMS.
AHanu3 ycnosuii, B KOTOPbIX NPOBOAMINCH
HaTypHble HabnogeHWs, No3BONseT npes-
nonaratb UAEHTUYHOCTb MCUXONOrNYECKOMN
HaMpsXXeHHOCTN CUTYaLuii B cepursx Habmio-
JEHWIA, JalWyxX OQHOPOAHbIe BbIGOPOYHbIE
COBOKYMNHOCTW. OfiHako 6Gofbluero ckasaTb
Henb3A, NOCKObKY LWKanupoBaHue Ncuxono-
rMYecKor HanpsXeHHOCTU CUTyaumm orpa-
HUYMBAETCA LIKanoW nopsagka: kKombopTHoe
[BVXKeHWe, ABUKEHME B HOPMallbHbIX YCJ10-
BUAX 1 B YCJIOBUAX, NMPUOAMXalowmxca K
aBapuWHbIM (NMOCKOJbKY HabnogeHns B gen-
CTBUTEIbHO aBapUHbIX CUTyauuAx OTCYyT-
ctytoT). lNpeactaBneHne O COOTHOLWEHUN
nokasartefnen ABUraTtefibHOM aKTUBHOCTU W
YPOBHEN 3MOLNOHANbHOTO COCTOAHNA, LIKa-
NIMPOBAHHOIO B OTHOCKTESIbHbIX eAUHULAX,
MOXHO MONYYNTb M3 AaHHbIX (PUCYHOK 3.17),

Ta6nuua 3.4.

KOTOpble UCMOMb3YyTCA NCUXONoramv npu
MHPOPMALIMOHHOM MOLENNPOBAHUN SMOLU-
OHaNbHbIX cOCTOAHMI [10].

OpHako flaHHble, HeobxoauMble ANA ycTa-
HOB/IEHUA MOAOOHOro COOTBETCTBUA MpwU
OBWKEHVW NIofen B CMTyauuax pasfinyHomn
NCUXONOTNYECKOW HanpAXKeHHOCTU, OTCYT-
CTBYIOT. TeM He MeHee, OYEeBUAHO, UYTO B
CTaTUCTMYECKMX pacnpefeneHnax MnoTHO-
CTU BEPOATHOCTM 3HAYEHU CKOPOCTU CBO-
60[1HOrO [BUXEHWSA P(Veo,j) MaKcMarnbHble
3HauyeHUs BbIGOPKN COOTBETCTBYIOT ABUXKE-
HUIO NofeN, HaxXoAAWMNXCA B MOBbILLEHHOM
(OTHOCUTENBHO APYrMX) 3MOLMOHANbHOM
coctoaHun. OTcloga BO3HMKaeT maea BOC-
Nonb30BaTbCA CTAaTUCTUYECKOW Teopuen
KpaiHux uneHoB Bblbopku [11] ana npo-
FHO3MPOBAHMA UX BEPOATHbIX 3HAYeHWUN B
JKCTpeMasibHbIX, He HabnogaeMblX, HO BO3-
MOXHbIX cuTyaumax (UC). NMpwu atom cnegyet
yunTbiBaTb, YTO MaKCUMManbHble 3HayeHuA
BbIOOPKU HE MOTYT NPEBOCXOANTb ee yaBO-
€HHOro cpefHero 3HauveHusa [12].

MonyuyeHHble rpadvKky M3MeHeHUa maTe-
MaTUYeCKOro OXXuAaHusA CKopocTu cBobopa-
HOrO ABMXXEHUA NoAel B 3aBUCMMOCTH OT UX
SMOLMOHANbHOIO COCTOAHNA NPMUBEAEHbI Ha
pucyHKe 3.18, 4TO MO3BONUIIO KaTeEropupo-
BaTb ABVXEHNE MO YPOBHIO SMOLNOHANIbHO-
ro COCToAHUS NMoaen (Tabnuua 3.3).

CraTCTUKa HaTypHbIX HabnoaeHni noka-
3blBaeT, UYTO pacnpepeneHvs 3HauyeHun
CKOPOCTU CBOGOAHOrO [ABVXEHWA Nofel B
NMOTOKe UMEIOT HOPMarnbHbIA (M 6nm3Kuin
K Hemy) 3akoH. loaTtomy cnyvaliHaa Benu-
umHa Ve, moxet 6bITb OMMCcaHa YNCSTOBLIMU
XapaKTepucTukamm: m(Veo,j) T 30'(Veo,j).
[na Kaxpown 13 yCTaHOB/EHHbIX KaTeropumn

3HAYEHMNA BEANYNH 3ABUCUMOCTU (3.19)
NPU ANNPOKCUMALUU PE3YJIbTATOB 3APYBEXKHbIX HATYPHbIX HABJTIOAEHUI

3aBNCUMOCTDb (MCTOYHUK) Koabduumente: R?
V, m/muH a D, uen/ m*

1 115,7 0,7053 1,314 0,9991

2 90 0,6941 1,098 1
3 87,6 0,3993 0,654 0,9913
4 115,7 0,6717 1,272 0,999

5rn 71,3 0,691 0,939 1
5J1BB 51,7 0,4759 1,044 0,994
77,2 0,2894 0,452 0,9783

PrcyHok 3.13.

[McTorpammbl 1 NOAMIOHbI pacnpeaeneHna
BEPOATHOCTel 3HaUYeHNA CKOPOCTU NiloAen B
VHTepBanax MiIoTHOCTM JIACKOro NoToKa

PucyHok 3.14.

MNpumep 3MNMPUYECKON 3aBUCUMOCTN 3HAUEHUN
R, OT NNIOTHOCTY NOTOKa Npw ABVKEHWN MO
ropu13oHTaIbHOMY NYTW B3POCbIX Nilofen

OBMXEHMA B KauyecTBe MaTeMaTU4yecKo-
ro oXugaHua m(Veo,j) cnepyet NpuUHMMATb
cpegHee 3HauyeHWe COOTBETCTBYIOLLErO
MNHTEpBasna CKOPOCTH, YKa3zaHHOro B Tabnu-
ue 3.3, a 3HayeHune O'(Veo,j) — paBHbIM €ero
1/6. Tak Hanpumep, NPV ABUXEHWMW «MNOBbl-
WWEHHOM aKTUBHOCTU» UMEEM:
— MO TOpPM3OHTaNIbHbIM MNyTAM, uYepes
NPOEM U MO NEeCTHULE BHU3:
m(Veo,j) =105 m/MuH,
o (Veo,j) =5 M/MUH; (3.20)
no fieCTHYLe BBEPX:
m(Veo,j) =65 M/MUH,
(o2 (Veo,j) = 3,2 M/MVH. (3.21)
Mocneayiowme nccnefoBaHNA NIOOCKUX
NOTOKOB KaK CMelaHHOoro, Tak u guoode-
PEHUMPOBAHHOIrO COCTaBa NIOAEN B HWUX,
nokasann HEeW3MEeHHOCTb YCTaHOBJIEH-
HOro BuUAa 3aKOHOMEPHOCTU, KoTopas
onucbiBaeT CBA3b CKOPOCTU NOTOKA U
€ero NJIOTHOCTN NpU ABUXEeHUN Mo Bcem
BUAaM NyTM B CUTyauuAX pasnuyvyHom
NCUXONOrNYECKON HAMPAXKEeHHOCTU. DTN
NCCNefoBaHMA NMPOBOAWNCDE Ha MeLlexoa-
HbIX MYTAX COOPYMEHUN MeTPOMONNTEH],
B AOMaX ANA NpecTapenbiXx U UHBANUAOB, B
3[aHUAX LWKOJIbHbIX W AOLWKONbHbIX 06pa-
30BaTesIbHbIX U KYNbTYPHbIX YUPEXAEHWUN,
B CMOPTUBHO-3PENULLHBIX COOPYXeHnaAx. B
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PrcyHok 3.15.
Cxema popmMmpoBaHUA peakuum
CEHCOPHOW CUCTEMDI

KaXAOM KOHKPETHOM CJlyyae COOTBETCTBYIO-
LM 06Pa30OM U3MEHSIOTCA TONMbKO 3HaueHus
BXOZALLMX B HEE NMapamMeTpOB (Veo,j, a, Do,,-)- Ona
nprMepa Nony4YeHHbIX 3aKOHOMePHOCTel Ha
pucyHke 3.19 npuBefeHbl pe3ynbTaTbl HaTyp-
HbIX HabMOAEHWI NIOACKUX NOTOKOB B Melle-
XOAHbIX NyTAX MOCKOBCKOro meTpononuteHa
B YTPEHHMEe 4Yacbl MUK U B [HEBHble Yacbl
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[13,14]. Ana yTpeHHUX YacoB NUK XapaKTep-
HO ABW)KEHME «MOBbIWEHHON aKTUBHOCTWY,
ANA [HEBHbIX YacoB — «aKTuBHOe». CnefyeT
OTMETUTb, YTO BbIOOPOYHbIE COBOKYMHO-
CTW AaHHbIX, MOMYyYeHHble MPU HaTYyPHbIX
HabnopeHnAx B 3TU (pasHble) Mnepuobl
3KCnlyaTaumMy MelexofHbIX COOpPYXeHUN
METPONONINTEHA, CTAaTUCTUYECKN HEOAHO-
pOAHbI Mexay coboit 1, cneaoBaTeNibHo, UX
6b110 Obl HEKOPPEKTHO O6beAuHATb ANA
nonyyeHns obLyen 3aBUCMMOCTr. 3TOT GaKT

HarnsAgHO AEeMOHCTPUPYET TOHKOCTU CTaTu-
CTUYECKo 0BpaboTKM IMNUPMYECKUX AaH-
HbIX HaTYpPHbIX HabNOAEHWI, Ha KOoTopble
nccnepoBaTenu NMIOACKUX NOTOKOB Josiroe
Bpems He obpaliany BHUMAHWA.

MpepctaBnAaeT UHTEpeC BO3MOXKHOCTb
anpobupoBaTb NpUMEHeHWe YCTaHOBNEH-
HOro BMAa 3akKoHoMepHocTn (3.19) ana
annpoKcMmaumy pesynbTaToB 3apybeXkHbIX
HaTYpHbIX HabnoaeHUn, NpUBefeHHbIX Ha
pucyHke 3.12. OHM He 6bINN BKJOYEHDbI B
COCTaB Cepuil HaTypHbIX HabnwoaeHui,
NOCNYXUBLUNX 3MMMpuyeckon 6ason ana
YCTaHOBJIEHWA 3TOW 3aKOHOMEPHOCTH, Kak
M3-3a HEeACHOCTW MEeTOAONOrMn UX Mony-
YeHuA, YTO BeCbMa Ba)KHO [N OLUEHKN UX
[OCTOBEPHOCTH, TaK U M3-3a OTCYTCTBUA UX
UMCEHHbIX 3HauyeHWi. Mo3ToMy 3HaueHuA
Ve, YCTaHaBNMBAIOTCA MO KOOPAVHATaM rpa-
bUKOB, NpuBefEHHbIX Ha pUCYHKe 3.12.

B Tabnuuy 3.4 cBepeHbl 3apybexkHble
annpokcummpyiowme KospdrumeHTsl ycTa-
HOBJIEHHOW MCUXOPU3NUYECKON 3aKOHOMEp-
HOCTU [BWXXEHUA JNIOACKMX MOTOKOB AN
aMMNMpUYecKnx 3asmcumoctein. CoBepLueHHO
OYEBUIHO, UYTO NPUBEAEHHble Ha PUCYHKe
rpadrkn MOryT UMeTb HETOYHOCTU OTHOCK-
TeSIbHO OPWIMHaNoB, onpejensemble Npo-
Lileccom ux rpaduryeckoro nepeHoca. OfgHako
CTOJb e OYEeBUAHO, YTO OHV AEMOHCTPUPY-

PrcyHok 3.16.

Mprmep annpokcUmaLmn SMIMPUYECKMX AaHHbIX
(puc. 3.14) TeopeTnyecKon KpuBo B popme

RD/: a/ln(D/Dad )

PrcyHok 3.17.

BnusaHue sMoumMOHaNbHOro COCTOAHNA Ha
YPOBEHb aKTUBHOCTM: 1 — BHUMaHUE;

2 - ynpasneHue; 3 — ABUXeHne

I0T KaK KayeCTBEHHYIO, Tak N KONMYeCTBEH-
HYI0O MAEHTUYHOCTb NPOaHaaN3NpPOBaHHbIM
IMNUPNYECKMNM 3aBUCUMOCTAM.

TaK, OaHHble HaTypHbIX HabniogeHuin B
JloHpoHckoMm meTpononuteHe (npy D po
5 yen/m?) onucbiBalOTCA MPaKTUYECKU Tow
e 3aBUCMMoCTbio (npu VEO,j = 88 m/MuH),
KoTopas 6bina yctaHoBsieHa (prcyHOK 3.19)
npu o6WHpHbIX 0BCNeAoBaHUAX Ha CTaH-
LMAX U nepecajouHbix y3nax MockoBCKOro
MeTpononunTeHa.

HauvHaa c 1980 ropa, ycTaHOBNEHHbIN
BUA 3aBUCMMOCTU MeXAy napameTpamu
NIOACKMX MOTOKOB LWMPOKO WKCMOJb3yeTca
B HOPMAaTUBHO-TEXHUYECKUX AOKYMeEHTaX
Poccun npn pacuetax npouecca 3Bakya-
umun. Bnepsble Ha nx ocHose B CHuI 11-2-80
«[poTnBONOXapHble HOPMbI NPOEKTUPOBa-
HWA 30aHUIA N COOPYKEHWIA» HOPMUPOBaHbI (B
TabnmyHon dopme) pacyeTHble 3aBUCUMOCTU
MeXAYy CKOPOCTbIO, MHTEHCMBHOCTbIO fABUXe-
HUA 1 NAOTHOCTbIO SIIOACKMNX MOTOKOB. 3aTEM
OHW 6blnn 3ammcTBOBaHbl B TOCT 12.1.004
«lMoxapHasa 6e3onacHocTby». MMy onwucaHbl
N COOTBETCTBYIOLME 3aBUCUMOCTUN NA pas-
NNYHbBIX rpynn mobunbHocT B CHUlM 35-01
«[loCTynHOCTb 3[aHMN N COOpPYXeHUn AnA
ManoMO6UAbHbIX FPYRn HaceneHua». Wx
ncnonb3syet 1 «<MeToauka onpegeneHnsa pac-
YETHbIX BEIMYMH MOXKaPHOTO p1CKa B 34aHU-
AX, COOPY>KEHUAX U CTPOEHUAXY.

B 2004 rogy MexpayHapoaHon akagemmen
aBTOPOB HayuYHbIX OTKPbITUA 1 M30bpeTe-
HUI, Poccnnckonm akagemuen ecTecTBEH-
HbIX HayK, MexayHapoaHon accouunauynen
aBTOPOB U306peTEHNIT YCTAaHOBIEHUE 3aKO-
HOMEPHOCTU CBA3M MeXAy napameTpamu
NIOACKNX NMOTOKOB MPU3HAHO OTKPbITUEM B
obnactu coumanbHom ncuxonorum [15].

MpoaonxeHue cnegyet

M/MWUH

PrcyHok 3.18.
3aBMCMMOCTb CKOPOCTM
CcBO6OAHOTO [1BUXEHNA

niofiei B NOTOKE OT YPOBHA
3MOLIMOHaIbHOTO COCTOAHNA
npu gsuxeHnu; 1- no
rOpuU3oHTaNbHOMY MyTK, Yepes
npoem, 2 — No necTHuLe BBEPX

PrcyHok 3.19.
JKcneprMeHTanbHasA NpoBepka
M3MEHeHUNA CKOPOCTY NOTOKa
niogen Kak GyHKLMN oT
NAOTHOCTV NPY ABXEHNUN

MO rOPU30OHTaIbHOMY NYyTH B
MockoBcKom meTpononutexe

B Yacbl MUK (OBUXEHNE

NOBbILEHHOW aKTUBHOCTH,

BEPXHAA IMHWA) 1 B Apyroe

Bpemsa (QKTUBHOE ABUXKEHUE,

HUXHAA NnHKA): 1, 2... — yucno

MnoTHocTb D, uen/m? npoBepok
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Bepcus
ENGLISH
IN BRIEF
(p. 6)
THE YEAR OF THE TOWER

The turbulent global economy has
seen scores of practices fall by the
wayside over the past few years and
yet other firms seem to have flour-
ished. Last week, WAN received news
that international architecture, engi-
neering, planning and creative ser-
vices organization RTKL will oversee
the completion of eight new tall and
midsize buildings during 2013, a year
that it has affectionately entitled ‘The
Year of the Tower".
It will come as no surprise that seven
of these structures can be found
in China with one in Indonesia, far
away from the financial troubles in
Europe. Norman Garden, Executive
Vice President at RTKL explains that
the practice’s buoyant position is the
result of considered planning and
careful analysis of the global econo-
my: “RTKL was able to preserve strong
financial numbers throughout the
recession because of our foresight and
our emphasis on performance-driven
design. The leaders in our firm saw
the downturn coming and planned
accordingly.”
The majorities are mixed-use devel-
opments - a specialty of RTKL's - and
merge commercial office spaces with
retail units, expansive public plazas,
hospitality facilities and a smattering
of residential apartments. The firm's
tallest tower to be completed in 2013
is the 328m Wuxi Suning Plaza, a glit-
tering glass form due to have a big
impact on the local vicinity, its sky
lobby higher that the top splinters of
Renzo Piano’s The Shard in London.
Wuxi Suning Plaza is an office-focused
building with 67 floors dedicated
to prime commercial space in the
region’s industrial centre. On a slightly
smaller scale is Ciputra World, a 250m
mixed-use tower which blends ele-
ments of hospitality, retail, residen-
tial and entertainment into a highly
sustainable form, encompassing insu-
lated glass, onsite water treatment,
high-efficiency mechanical systems
and thermal comfort controls.
It is this ability to offer a diverse range
of architectural outcomes that has set
RTKL on the road to success. The firm
has refrained from pigeon-holing itself
and continued to expand on the list
of options it can present to potential
clients. Garden details: “Over the years,
we have established diverse project
types and have developed strong rela-
tionships in regions all over the world
which helped us keep our balance
financially. Our culture of adopting
new technology early has maintained
efficiency in our work and our resourc-
es.” But it is not simply market analysis
and a varied portfolio that guarantees
success. Garden concludes: “More than
just financial planning, our greatest
strength lies in our product - we stayed
ahead of the competition by focusing
on great design and how it can make
the world a better place.”

RTKL

ARCHITECTURE IN WOOD
Kengo Kuma & Associates completed
a new hotel in Japan. Whilst designing
a skyscraper in a city centre, Kengo
Kuma and Associates tried to recre-
ate a close interaction between the
site and the building with wood.
Specifically, they designed the exterior
as a stone lattice, rather than a wall. In
order to make a delicate facade, nei-
ther from a block of stone nor a skin
of glass, they chose to place the stone
into the aluminium curtain wall by a
dry construction method, which could
reach the scale of 300 mm. It would
have been difficult to do so with the
conventional PC curtain wall.
In the lower level of the hotel,
they used the vocabulary of ‘shed’
‘detached house’ and ‘gardening of
the rooftop’ and designed the garden
as its own, but to be united with that
of the neighboring Hie Jinja Shrine. For
the interior space, a wooden structure
with an entablature motif was inserted
as the secondary scale to the concrete
skeleton to obtain the sense of the
shed. The ‘detached house’ is itself
unified with its neighbouring site and
apertures were made on the screen
between the two.
By accumulating anumber of methods,
which Kengo Kuma and Associates had
experimented with in smaller build-
ings, they challenged the way to make
screens with materials themselves,
developing master’s favorite theme -
the merger of architecture and living
nature.

Kengo Kuma & Associates

PEACE AND TRANQUILITY

The extension of The People’s Hospital
of Futian in Shenzhen, China, endeav-
ors to integrate world-class hospital
services, medical research and sur-
rounding community in urban park
environment. A minimum of 1,000
beds will be provided upon the com-
pletion of the renovated hospital and
its new extension, with a total GFA of
138,945 sq m.

The complex consists of three major
portions including an existing Basic
Medical Center, a new International
Medical Centerand a new International
Medical Exchange Center, which are
distributed on a long and irregular
site lying from north to south. The
new Medical Center is modeled in a
hospitality environment, connected
by an elevated multi-level spine with
entrances towards major medical
departments and supporting ameni-
ties. An open landscape in the east
contributes as a natural healing envi-
ronment of sufficient daylight as well
as a public park for adjacent commu-
nity and a way-finding design element
for the patients, staff and visitors as
they navigate along the hospital.
Taking the advantage of better sce-
nic view of open space around the
site, inpatient reception lobby of new
International Medical Center (200
beds) would start at 30 ft, to maximize
the magnificent park view and to get
away from busy urban life underneath,
enhancing inpatient experiences with
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peace and tranquility. At the lower
block beside Basic Medical Center, all
windows of the wards are located to
enjoy the pleasant views of the school
playground.
The design responds to the warm
and humid climate of southern China.
Building mass facing east-west direc-
tion is minimized to reduce the solar
heat gain. Daylight control of the
building is manipulated by a double
skin facade with manually operable
louver panels in response to differ-
ent orientations. Micro-climate is cre-
ated by the building overhangs, which
brings forth human comfort.

Leigh & Orange Limited

WILDCAT OR REALITY?

The Georgian government not long
ago announced the plans to build a
city from scratch in marshlands by
the Black Sea. There has been a lot of
controversy surrounding the proposal
and the details have been vague as
no official documentation has been
released. The proposal poses interest-
ing questions about the practicalities
and motives behind building entire
cities from nothing.

The visualizations that have been
released show a large urban metropo-
lis full of high rise skyscrapers with
impressive infrastructures aiding the
city. The city has been proposed with
the hope of it becoming the finan-
cial and economic hub of Georgia,
with a large trading port connect-
ing Georgia to important trade links
through the Black Sea. On paper the
scheme sounds like it could help in
the development of Georgia’s interna-
tional reputation and help in building
Georgia a strong economy.

The idea for the city comes from
China’s rapid expansion and the
numerous cities that have sprung up
in reaction to rising populations and
rapid urbanization in the country,
however Georgia does not have these
issues to contend with, and many have
argued that the Lazika proposal is a
fruitless endeavour.

Many issues have been raised regard-
ing the location; the marshy wetlands
of the eastern stretch of the Black
Sea would not seem the ideal condi-
tions to build vast infrastructure and
high rise buildings on. The cost of the
project has been estimated anywhere
between $600 m to $900 m, of which
the Georgian government is hoping
will be funded mainly by foreign inves-
tors, despite this, critics are claiming
that this money should be used to
improve and develop Georgia's exist-
ing cities that are showing a decline
in population and increasing levels of
poverty.

From an architectural viewpoint the
notion of master planning on this scale
is interesting; only with completely
new cities is it possible to implement a
regimented masterplan. Master plan-
ning is a question that has tried to be
addressed extensively throughout the
last century with many radical plans
and movements simply failing to work
in reality. It will be interesting to see
whether the proposed city of Lazika

will learn from the mistakes of the past
and whether it will actually achieve
what the Georgian government hopes
it will, or whether it will an expensive
adventure that fails drastically.
www.worldarchitecturenews.com

GOLD STANDARD
Work has begun in Shanghai on
the Foster + Partners and Thomas
Heatherwick-designed Shanghai Bund
International Financial Centre. The
green project is comprised of a hotel,
cinema, central plaza and retail mall
over 420,000 sq m, with two commer-
cial towers designed to achieve LEED
Gold certification. The complex as a
whole has been designed in line with
China Green Building Energy Standard
credentials.
Mott MacDonald’s project manager,
Cheng Jie, said: “This project is a great
chance for Mott MacDonald to dem-
onstrate its skills and knowledge in
China. Through multinational co-oper-
ation with our buildings team in the UK
we have really been able to add value
for our client. It is further progress for
our business in mainland China, where
commercial developers are very active
at this present time.”
In order to reach the highest possi-
ble levels of sustainability, building
services have been largely confined
to the basement levels to enable
green roof systems to be integrated
into the design. This also allows for
increased efficiency in the office spac-
es. Construction of the north plot is
destined for completion in 2014 while
the south side should be fit for use by
the end of 2015.

Foster + Partners

AVIATION CITY

Global studio Woods Bagot has won
the international competition to
design China Southern Airport City, a
400 hectare mixed-use development
set on the Liuxi River, in Guangzhou,
China. Amidst fierce competition from
some of the world’s most admirable
design houses such as Zaha Hadid
and Paul Andreu Architects, also
designed the international airports of
Paris (named after Charles de Gaulle
and Orly), Shanghai (Pudong), Manila,
Jakarta, Brunei, Abu Dhabi, Dubai
and Cairo. The win optimizes Woods
Bagot’s one global studio model and
continued expertise across both urban
design and aviation sectors.

Woods Bagot’s proposed masterplan
exploits the potential of economic
integration of functional elements
against the aspiration for a transfor-
mational staff and visitor experience.
Set amongst natural settings, the plan
will create a new international land-
mark in China for workplace culture.
The City design, which totals 3.8 mil-
lion sqg m will provide a gross floor
area that equates in scale to just over 7
Barrangaroo’s (Sydney), 1.5 Dockland’s
(Melbourne) and 9 City Link’s (Perth)
in development area. The master plan
will expand the airline’s traditional cor-
porate headquarters to an urban scale,
blending business and manufactur-
ing uses with lifestyle and residential

components. This new active district
will support China Southern Airlines’
brand and continued leadership as
Asia’s largest airline.
“Transport, travel and communication
is at the forefront of a connected city.
The rise of these ‘concentrated-cities’,
where a variety of commercial, retail,
residential and community facilities
are present are seeping into the Asia
Pacific urban landscape, where the
success will hinge on smart urban
design and essentially, an efficient use
of resources,” said Kirsty White, Senior
Associate, Woods Bagot. The China
Southern Airport City master plan
organizes the neighborhoods into
three precincts and deems a some-
what ‘concentrated city’ approach.
Woods Bagot

CHINESE SHELL

International architecture practice,
Swanke Hayden Connell Architects
has unveiled their scheme designs for
the World Trade Centre paid compe-
tition project in Yiwu City, Zhejiang
Province, Central Eastern China. The
462,750 sq m project, commissioned
by Hangzhou Duonaohe Real Estate
Co., Ltd consists of four towers, with
the tallest being 62-floors connected
via a common retail podium.

Steven Brown of Swanke Hayden
Connell Architects, said: “The first and
most prominent tower will become
the signature architectural element of
the project. Its bold geometry and
prominent height create a dramatic
statement to mark the entry to the
new business district.”

The tower is composed of a pair of
gently curved ‘shells’ juxtaposed
around an inner core. The lower por-
tion of the tower, with the larger foot-
plates, contains the office building. As
the tower rises, one of these shells falls
away to reveal a luminous, crystalline
inner core.

The upper levels of the tower, with the
smaller floorplates, contain the hotel
and offer spectacular views of the new
business district, the river, and the sur-
rounding landscape. Especially when
illuminated in the evening, this crys-
talline inner core will form a shining
beacon and an unmistakable skyline
feature for the new development.

The three other towers, two residential
and one serviced apartments, match
the scale of the adjacent buildings
and help to unify the new develop-
ment with the surrounding context.
Their materials and geometry create a
harmonious counterpoint to the main
tower with folded glass curtain walls
on their external urban facades and a
residentially scaled screen of balconies
on their inner facades. The residential
towers face each other to frame a pri-
vate garden on the top of the podium.
At the heart of the podium is a raised
inner courtyard that serves as the focal
point and primary drop-off areas for
both the retail and office functions.
The centre of the retail development is
a winter garden atrium, which serves
as the primary orientation space and
vertical circulation link for the retail
floors. It also provides a direct connec-

tion between the courtyard and the
landscaped park along the riverfront.
This winter garden is both a luminous
symbol and a center of activity for
the retail area as well as a key link
between the courtyard and the street.
Around the perimeter of the podium
are the retail storefronts and residen-
tial building entries that will create a
lively street facade.
Swanke Hayden Connell
Architects

REVIEW
India in the New

Millennium
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In recent years India was
set a host of extremely
high structures, a simple
listing of which will run

far beyond the limit of a
short update. The most
significant of them has
been completed just “yes-
terday” and not yet fully
covered in the trade press.
Obviously, for the con-
struction of skyscrapers

in this densely populated
country, there are certain
points of attraction - the
regions where such build-
ings are especially in
demand.

Nowadays Mumbai (the capital of the
State of Maharashtra) every day only
strengthens the line items of the prin-
cipal commercial and financial cen-
ter of the country. Sharp flare-up of
the land price in recent years and, at
the same time, extension of presence
at the country of the international
companies possessing the modern
construction technologies, allowed
implementing in India a large num-
ber of high-rise projects on a rather
tight schedule. And the capital of
Maharashtra has become the main
arena for their implementation. To
date, more than 350 high-rise build-
ings (above 90 m or 25 storeys) adorn
the skyline of this city. Therefore, it
seemed to us interesting to pay more
attention to some projects and con-
structions of Mumbai, where through
the prism of specific experiences one
can track trends in modern architec-
ture of the whole country. We have
already talked about the history of for-
mation and development of high-rise
construction in India in XX century, so
let us turn to the numerous examples
of the XXI century. Even starting with
the example of Mumbai Lower Parel
new district the qualitative and quan-
titative changes in the nature of build-
ing construction in India can be seen
quite clearly.

Tower Imperial Tower | and Imperial
Tower Il were officially opened in 2010
and so far as are the tallest (254 m

each) buildings in Mumbai, a kind of
Indian “Manhattan”. The recognizable
silhouette of paired white 60-storey
volumes towering over the city with a
light rhythm of the top covered with
pyramid-shaped roofs. Although the
basic design of the towers facades
are made in a relaxed style of the
Neomodernism, the crowning parts
geometry refers more to the aesthet-
ics of the late postmodernism of Philip
Johnson and Cesar Pelli.

At the next place in altitude is a new
complex of the capital of Maharashtra -
the towers Lodha Bellissimo A, Band C,
put in commission in the current 2012,
contain only 53 operated floors and
are 222 meters high. The main build-
ing of Ashok Towers D complex (49 fl.,
2009) and 40-storey Ruby (191 m, 2011)
just do not have lasted up to 50 floors.
The Orchid Woods complex consisting
of three towers, even though they have
55 storeys each in a total height still
yield up abovementioned skyscrap-
ers because reach only 190 meters.
Several more Mumbai skyscrapers
rise up to 180-meter mark, and as for
“little” high-rises - they could be reck-
oned by dozens. The vast majority
of these buildings are designed and
built over the past few years. And if
architecturally they are quite diverse
and can be referred to almost the polar
vectors of Neomodernism, technologi-
cally they mostly meet the latest inter-
national quality standards and contain
innovations principal for the further
growth of the national architectural
and construction industry. MVRDC
(156 m, 35 fl.) - used to be the highest
building of the city during the first
phase of high-rise construction started
in 1970s, today takes just 24th place
amid the new skyscrapers of Mumbai,
and in the next few years is likely to
be, at best, in the first fifty. As for the
typology of the Indian construction
in demand are residential and multi-
functional complexes, and some office
towers are sprouting up to a truly great
urban scale, as the rapid development
of the economy, despite the crisis dic-
tates its own pace of the construction
industry growth. A huge population
of the country provokes large-scaled
construction development in general
and high-rise - in particular.

This is a truly grandiose scale. If the
number of existing towers in the coun-
try amounts to tens, then hundreds
more skyscrapers are under construc-
tion, and their completion in the next
few years, with no significant chang-
es in the original plans are very real.
Another almost a hundred high-rise
projects are only pre-approved or dis-
cussed.

Among the many utilitarian objects of
modern Indian residential architecture
there are some really bright unhack-
neyed projects. These include high-
rise building project of Bandra Ohm,
designed by James Law Cybertecture
International for the local customer
Parinee Developers PVT LTD. Although
this project assumes a total of 30 floors
and will rise by a modest 140 meters,
but its architectural appearance note-
worthy attention by the originality of

its design. The building resembles at
once a Ferris wheel on a high podium
filled with living cells, and a fragment
of some cosmic epic scenery, and a
giant chess piece. For the Indian cul-
tural tradition this form of the ring
on the base with an oval recess is a
recognizable symbol, indicating the
contemplation and meditation. At the
same time a purely functional chal-
lenges of the structure are solved
simply and elegantly. Skirted round
the facade balconies are softening
the visual rigidity, and the presence
of egg-like figure in the void inside
the building is considered to be the
hallmark of the designer. The upper
part of the lightweight curved roof
can be opened, making swimming in
the pool and being in a recreation
area on the top floor very exciting.
Of course, a new residential building
provided with the all the necessary
amenities for a luxurious housing of a
new generation - comfortable suites,
a large recreational and sports zones,
greenery and so on. Unfortunately, the
construction of this striking complex
has not yet begun, and what will be
its fate, is hard to say now. However,
the fact of creation and initial approval
of such a project demonstrates the
gradual emergence in the Indian high-
rise architecture truly unhackneyed
and memorable projects, where, along
with practical needs are also solved
artistic tasks.

In the already mentioned district of
Lower Parel today is underway the
construction of several high-rise build-
ings and modern skyscrapers signifi-
cantly changing the familiar silhouette
of this area. This year are to be commis-
sioned the 67-story skyscraper Palais
Royale (320 m), a multifunctional com-
plex Indiabulls Sky Forest, comprising
the two towers of different number of
storeys, but the same height (Tower 1 -
276 m and 80 floors., Tower 2 - 276 m
and only operated 60 floors), as well
as skyscrapers Indiabulls Sky Suites
(291m, 75 floors) and the more modest
one - Indiabulls Sky (257 m, 60 fl.). So
far is under construction 207-meter
skyscraper Orbit Terraces (61 fl.), but
the vertical 45-storey Shangri-La Hotel
has been completed in 2010.

Indian urban planners and construc-
tors did not follow the “Paris way”,
separating business activity district
outside the historic center and col-
lecting the new high-rise buildings
in one place. The concept of urban
development of Mumbai suggests the
existence of many business activity
points and the certain concentration
of apartment complexes. Therefore,
new skyscrapers are really needed for
the city which population exceeds 15
million people and appear in its most
various parts. Apart from the Lower
Parel Mumbai has a few more local
points where are focused some more
high-rise complexes. Prabhadevi dis-
trict has been chosen for the erection
of Orchid Crown towers (71 fl.), which
construction is expected to be com-
pleted in 2014. And in the district of
Worli are under construction skyscrap-
ers World One (442 m), Oasis Tower 1
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(372 m) and the Oasis Tower 2 (239 m).
In the central part of the city skyscrap-
ers appear less frequently, although
even here are present several new ver-
tical dominants. In particular, in 2015
in downtown will be completed a new
80-story skyscraper Nathani Heights
(262 m), and this year will open its
doors the Orchid Enclave tower (210
m, 50 fl.). District Mahalaxmi became
a “place of residence” of several multi-
partite complexes of: Vivarea Towers 1,
2,3 (45fl.,2011), built in 2010 skyscrap-
ers Victoria (55 fl.), Orchid Turf View
(52 fl.) and its major vertical dominant
- Lokhandwala Minerva (307 m, 82 fl.)
the construction of which should be
completed in 2014. Another encamp-
ment site of the new skyscrapers is
Jacob Cycle - a district of Mumbai
where are being built the 300-meter
Orchid Heights Tower 1 and Orchid
Heights Tower 2. In the suburb of
Goregaon simultaneously rise two
large high-rise complexes - Orchid
Woods Towers (to 53 fl.) comprising
three towers and the Oberoi Exquisite
Towers (50 floors each). And we would
like to look more closely at some of
already mentioned structures.

India Tower construction as one of the
most ambitious projects of national
and even continental scale has already
been quite widely covered in the
press. Nevertheless, it is simply impos-
sible to ignore and not to mention
such a structure. This 126-story sky-
scraper, formerly known as the Park
Hyatt Tower and Dynamix Balwas
Tower, started to build in 2010. Then
construction works on the erection
of 720-meter giant was suspended.
However, for today it is expected to be
completed by 2016 and after comple-
tion it will become the second world'’s
tallest building after Dubai’s Burj
Khalifa. The original intent for erec-
tion of more modest 300-meter sky-
scraper was unveiled in 2008, but has
not received the necessary approvals
and was rejected. The new version of
the project became a truly national
scale and, apparently, hitting all the
unprecedented nature and complex-
ity of the upcoming construction
and engineering problems, has been
approved by the city authorities. And
in four years due to the efforts of
Brihanmumbai Municipal Corporation
on Street Charni Road in Goregaon,
the southern tip of Mumbai, will be
erected the main Indian skyscraper.
Another the “most-most” high-rise
project in India and one of the high-
est residential buildings in the world
should become the World One com-
plex (442 m), designed by the archi-
tects of the famous company Pei
Cobb Freed and Partners and their
colleagues from Leslie E. Robertson
Associates. The new super-skyscraper
will be located in the Upper Worli,
Mumbai, on a plot of 7.08 hectares,
owned by the company Srinivas
Cotton Mills, which is ready to spend
on the plan implementation of almost
$ 400 million. World One Tower will be
rated as Leed Gold Certificated and
scheduled for completion in 2014, and
then it will become the tallest residen-

tial building in the country. The new
building public spaces assigned to
design Giorgio Armani (studio Armani
/ Casa) and this is his first such a work
in India, although he had already per-
formed similar work for Dubai’s super
giant Burj Khalifa.

Common development in Mumbai,
mainly demonstrates the ability of
modern Indian architecture to solve
the pressing problem of the utilitarian,
while from an artistic point of view the
historical monuments are still consti-
tute the bulk of the rich cultural heri-
tage of this country. Recent years are
marked by increasingly obvious desire
to create not only the intimate-scale
art objects, but also significant and
dominant, which will form memorable
urban landmarks that will gradually
raise the quality standards for all urban
facilities and environment. Recent
years are marked by increasingly obvi-
ous desire to create not only the inti-
mate-scale objects, but also significant
and dominant, which will form memo-
rable urban landmarks that will gradu-
ally raise the quality standards for all
urban facilities and environment. From
this point, the scope of housing con-
struction, including high-rise, is rather
revealing. Already referred series of
Orchid skyscrapers emerged in differ-
ent parts of Mumbai - is a good con-
firmation of this trend. Orchid Woods
Towers 1, 2 and 3 have already risen
over the city on its 190 meters and
the construction of a more impressive
(337 meters) dwellings - Orchid Crown
Towers 1, 2 and 3 will be completed
in southern part of the city after 1,5
years, 47-storey Orchid Views Towers
1 and 2 will be finished in 2013, and
52-storey Orchid Turf View has already
build 2 years ago. A few similar towers
also mostly for residential purpose,
are to be built in coming years. Mass
occurrence of such complexes would
be unprecedented, not only in con-
servative Europe but in the Americas
as well. As for India it is just common
reality of these latter days, comparable
only with practice of similar densely
populated and fast growing regional
neighbor - China.

Another distinctive feature of India’s
high-rise construction in recent years,
directly resulting from the above, can
be considered ubiquitous aspiration
to create not isolated buildings, but
the architectural ensembles of high-
rises. As a rule, local skyscrapers and
smaller high-rise buildings are part
of a single plan within a set or even
mini-urban formation, which includes
several identical or very similar tall
dominants. The style of such com-
plexes is quite uniform, but it allows
building interim hierarchy with the
already existing environment and
highlights the new ensembles not
only through their high-altitude set-
tings, but compositionally and stylisti-
cally. 45-storey Ashford Royal Towers
1, 2, 3, 4 in Mulunde and another 4
residential towers, ranging from 36
to 41 floors, are already examples of
“just an ordinary high-rise buildings”
of the metropolitan suburbs taking its
place in the new hierarchical system of
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urban construction. In the complex of
Orchid Enclave at Mahalaxmi, built in
2011 for DB Realty, this hierarchy is also
evident, because in addition to high-
rise towers it contains 55 houses of
smaller height. Skyscrapers and high
rise buildings of Oberoi Skyheights
Towers 1 and 2 (a modest 150 meters,
37 fl., 2009), Oberoi Woods Towers 1
and 2 (129 m, 2009), Oberoi Commrez 2
(144 m, 35 fl.), Oberoi Exquisite Towers
1 and 2 (50 fl., 2014), Oberoi Esquire
Towers 1,2, 3 (50fl.,, 2015) - also are pat-
terns of this trend clear confirmation.
Most of the new high-rise residential
complexes have a significant list of
additional amenities and advantages
over the traditional city buildings of
the past. Every major developer aims
to provide its facilities with swim-
ming pools, gardens, tennis courts,
spa centers and playgrounds. Some of
them have great athletic equipment,
such as the 80-storey Orchid Heights
A - with play fields for squash, bas-
ketball, jogging and a large gym cen-
ter. Others specialize in recreational
and cultural activities including a the-
ater complex, an outdoor amphithe-
ater and cafeteria. Still others have
focused on closeness to nature. In all
the cases are applied the most modern
materials and technologies that are
advanced, not only for national but
also for the international market, as in
their research and implementation are
increasingly engaged the world lead-
ers of every construction sector.

The revival of the vast territory of the
former cotton plantations and facto-
ries located to the south from the
center of Mumbai has been declared
as one of the main priorities for the
city development. In world practice
are rather common the precedents of
such areas recovery, so while creating
Indiabulls Sky complex the Indians had
plenty examples to follow. However,
yet very few expected such large-scale
deployment of high-rise construction,
additionally with a developed infra-
structure. But to watch at the inter-
mediate but still significant results is
the more interesting. As expected,
the bulk of the new high-rises are
residential and mixed-use (apartments
and hotels) towers, while the office
buildings percentage is considerably
smaller.

The first full-fledged a new model
office skyscraper was designed for
Mumbai by world-known experts
from Chicago bureau of Adrian Smith
+ Gordon Gill Architecture. Initially,
a Class A office tower - Elphinstone
Mills had only 40 floors, but later
their number had been increased to
60. Besides the actual office spaces,
the building has a large pedestrian
podium disclosed to the city, multi-
level landscaped atrium, and systems
to minimize the impact of excessive
solar radiation and heat, which pro-
vides greater comfort for visitors and,
simultaneously, energy efficiency for
the new building. To generate energy
itis also equipped with wind turbines.
Since the skyscraper was originally
designed in compliance with the
requirements of LEED Platinum, then

the overall level of used materials and
technologies turned out innovative for
the whole modern Indian architecture.
The same standards of quality and
special attitude to the environment
one can meet in the Adrian Smith’s
design of Indiabulls Sky Forest towers,
respectively, 80 and 60 floors. Their
construction began in 2007 and, with
minor delays, continues to this day.
The Tower of Indiabulls Sky Suites
(75 fl.) reflected the new trend in
Mumbai architecture - “organic” or
nature-oriented skyscrapers mimicking
an ancient Indian aesthetics of Vaastu
Shastra. Compared to neighboring
Elphinstone Mills Tower, it is higher and
monumental, and not excluded that
in its final version the project height
exceeds 300 m. For today, the construc-
tion works of the complex is actively
underway and rather soon we have
a chance of seeing the embodiment
of this large-scale urban design of
American master on Indian land.
Another major office tower located
on the former industrial areas is the
85-storey Raheja Platinum in Upper
Worli. This skyscraper’s design is
intended to change the traditionally
skeptical attitude of Indian “white col-
lars” to the buildings of metal and
glass. As the first Indian buildings of
this style erected in the 1970s, had very
few amenities to make them adaptive
to local climate, they quickly became
unpopular. And for many years the
Indian employees of the banking sec-
tor, IT-companies and other officials
preferred working in offices located
in small buildings with a more accept-
able microclimate. The new skyscraper
(421 m) is designed to break down
entrenched negative stereotypes
and show the best of green construc-
tion potential on the example of this
ultramodern building. It was even
published several advertising leaflets
showing the visual advantages of hav-
ing such a skyscraper in urban areas.
Since the project works lasted for sev-
eral years, and the surrounding reality
has changed dramatically quickly, then
it was decided to increase the original
40-storey height by half - up to 80
exploited and several technical floors.
If the project will be implemented as
amended, the honorary title of the
highest office skyscraper in the coun-
try can be challenged.

At the same status approved for con-
struction but not yet built, are a few
super-giants: Iconic Tower (531 m
101et.), Lodha World Palace Tower 1
and 2 (80 floors each), and DLF Towers
I, I, I (@t 350 m, 92 fl.), a complex
Shreepati Estate (72 fl.) and Shreepati
Garden Towers 1, 2, 3, 4 (64 floors
each). More modest 200-meters high
Ahuja Towers (55 fl.) approved at the
same time, has already overcome insti-
tutional turmoil and moved into the
category of under construction build-
ings. The complex presumably is to be
completed in the next 2013 year.

In addition to pure architectonical and
engineering innovations, the simul-
taneous construction by different
developers of a large number of major
high-rise complexes generates a new

level of relations between the owner,
developer and ultimate user. Also are
processed optimal systems of interac-
tion between a large number of urban
dwellers and city officials.

Being improved domestic laws
required to settle many countervailing
interests within the life of a unified
urban society. Many high-rise com-
plexes gradually give up their insular-
ity of the internal structure, acquiring
a more developed infrastructure and
becoming more open to the city. As
a result, around the new complexes
are gradually smoothed particularly
acute social contradictions that are
still extremely relevant for the Indian
society. Of course, most of the new
skyscrapers and high-rise ensembles
are designed for the wealthy, but the
widespread introduction of new stan-
dards that become mundane visual
environment of the city, enhances the
understanding of the norm required
for all the citizens.

An example of such a high-tech proj-
ect model could be a 80-story sky-
scraper Nathani Heights located in
Dalal Estate, Mumbai Central. Partial
regeneration of the construction site,
extensive use of eco- and energy-effi-
cient technologies and a conscious
focus on the convenience of the ulti-
mate customer, communication via
own website for a prompt response to
certain decisions and problems arising
during the processes of coordination
and construction made this project
an illustrative model of all the stake-
holders cooperation. In consequence,
this ingenious and expensive project
escaped many of the social and legal
conflicts that often follow such ambi-
tious constructions all around the
world.

Calcutta, or as it is called now - Kolkata,
the capital of the province of Bengal,
also as far as possible acquires new
high-rise buildings. Of course, no city
in India can contend with Mumbai by
the number of new skyscrapers, but
it does not keep them gradually grow
interesting and memorable high-rise
buildings to the extent of their poten-
tial and needs. Project Biswa Banga
Shikhar, or World Bengal Tower, by
now considered the highest of the
approved for construction buildings
in the city. The new skyscraper is a
sleek glass 5-star hotel building of 42
floors, designed for Unitech Group,
one of India’s largest property devel-
opers, by the famous British firm RMJM
Architects. The tower itself is formed
from 2 glass shards that rise from a
massive reflection water pool at its
base. Podium contains office spaces,
parking, shops and cafes, as well as
advanced sports zone. The top of one
of these shards is crowned by a 3
storey high atrium that acts as both
a viewing tower and a beacon within
the surrounding night sky. The tower
is separated from its auxiliary support
accommodation which is contained
within the sculptural podium building
and rise from the landscape as a series
of layered contours.

The tallest buildings in Kolkata to date,
considered the 150-meter skyscrapers

of South City Towers, built in 2008
as a part of Jodhpur Park. These are
the highest buildings throughout the
Eastern India. Compared to Mumbai’s
standards such a height is just average
for high-rise buildings, but in this part
of the country they look extremely
impressive. A few high-rise buildings
are located in the Central Business
District, but not all of them exceed
the 100-meter line. Under construc-
tion there is Urbana complex, which is
not only claims the title of the highest
residential building in the city, but
also become the embodiment of a
bright image of Indian contemporary
architecture.

In the Urbana project construction
works are actively involved at once
six developer teams (Shrachi, Emami,
Sureka, MKJ, JB, and Nahata Groups),
and as its general designer was invited
the famous Singaporean architect -
Stephen Coates, author of such mod-
ern facilities as are Residential Tower
Fortune and Fortune Plaza in Beijing,
Princes Building in Hong Kong, and
many more others that have become
prominent landmarks of the new archi-
tecture. Coates has already designed
several facilities for Kolkata: his original
works are complexes Rosedale Garden,
Greenwood Sonata and Sunrise Point.
Bangkok Green Architects Landscape
Company undertook the development
of new landscape infrastructure for the
Urbana project. And Predrag Eror from
the UAE (Specialist Structural Engineer)
has developed safe operation systems
for this new bold design.

The new complex is composed
of 11 objects: five equal size towers
Urbana 2, 3, 4, 5, 6 which height is 167.7
meters and 45 floors, two 40-storey
Urbana 1 and 7 (at 149 m), a paired resi-
dential skyscrapers Atmosphere with
36 floors, the 152-meter-tall two-part
set of uneven Westin Rajarhat | (142 m,
42 f1.), 35-story Westin Rajarhat Il (118 m)
and 40-storey Unitech Air tower.

Called “Atmosphere,” it is a 550-crore
luxury residential condominium
project which the most picturesque
feature is “Deya”, (means cloud in
Bengali), a structure joining the twin
towers of the building. Designed by
the Singapore based Arc Studio, com-
parable of visual impact only to the
Taj Mahal, it is like a hanging sculpture
at a height of 500 feet. Deya will be
320 feet in width, with 55,000 square
feet of usable space and will have a sil-
ver lining featuring 15,000 kinetic discs
on its surface to keep it glowing. It will
take approximately INR 100 crores to
build just this structure. Upon con-
struction, it will also become one of
the most expensive clubs in India, fea-
turing several swimming pools, a gym,
a spa, a few squash courts and a bad-
minton court, a meandering jogging
track, a mini cinema theatre, open-air
party deck, an amphitheatre, and mul-
tiple lounges and spaces for smaller
gatherings. Only 80 families will get to
live in this magnificent condominium.
Construction on the Atmosphere will
start from mid March 2011 and will
take around 30 months to complete.
In addition to luxury apartments and

fancy finishing, the structure and ori-
entation of the facility appeared rath-
er fresh unhackneyed solution that
causes such rave reviews. Well, let's
look at the results! Will this project
become a new architectural and sculp-
tural symbol of emerging India, or the
high bar set by the finest patterns of
the country’s ancient architects is still
inaccessible to modern masters?

STYLE
Reasonable
Balance of Space

and Cybertecture
(p.24)

MATERIALS PROVIDED

BY JAMES LAW CYBERTECTURE
INTERNATIONAL

The new architecture
should be radically dif-
ferent from the one that
existed before, said James
Law, the Head of an Indian
architectural firm James
Law Cybertecture
International.

In his opinion, the building of the
future - it is something more than
just the structure of steel, glass and
concrete. Lowe creates a new intel-
ligent architecture - cybertecture that
combines intellectual and multimedia
systems, interactivity, sustainability,
futuristic shapes and innovative engi-
neering solutions. In merging of these
disciplines James Law sees the essence
of cybertecture world based on the
symbolic balance between space and
technology. Such an approach allows
achieving the main objectives pursued
by the architect and his cohorts - the
creation of intelligent space based
technology innovations, contributing
to life quality improvement.

One of the earliest works in the style
of Cybertecture was the mixed-use
DNA Towers project is conceived by
James Law Cybertecture International
as the first landmark Cybertecture mix
used residential/commercial and retail
development on Reem Island in Abu
Dhabi. Conceived as an iconic symbol
of the future potentials of Abu Dhabi,
the twin towers of the project will
comprise both residences and offices
facing the ocean, affording the most
spectacular views. The unique feature
of the towers is that they are twisting
in form just akin to the DNA struc-
ture of human life, and symbolizes the
future growth of Abu Dhabi. The tow-
ers are seemingly joined at the top by
a lopping structure of glass and steel
that contains the most spectacular sky
garden ever designed with revolving
restaurants and fountains. At the base
of the tower will be the world'’s largest
infinity pool which contains residents
clubhouse that will have sports facili-
ties, gyms, pool, library, lounges, med-
ical centers and children play areas.
The DNA Towers will be designed with
apartments ranging from 1 bedroom
size to 3 bedrooms sizes. All 2 bed-

rooms and 3 bedrooms apartments
have spacious balconies that run the
length of the apartment.

A unique icon for Abu Dhabi, the
DNA Tower symbolizes the evolv-
ing and sustainable development of
the United Arab Emirates through an
evolving repository of genetic infor-
mation across generations.

Depicting the genetic blueprint of
our human body composition, this
high-rise building mirrors the complex,
twisting structure of Deoxyribonucleic
acid (DNA), which is ultimately essen-
tial for all organic life forms.

Wadala Tower is the tallest mixed-
use tower in the world. Wadala Tower
is a 21st century ultra-futuristic
“Cybertecture” skyscraper situated in
the heart of India - Mumbai. The tower
targets to serve a diverse group of
potential clients with the provision
of shopping mall, services apartment,
hotel and office use with 360 degree
of breathtaking view. The avant-garde
design is not only aim to be the best
mix-use tower in India, but is targeted
to be a landmark and the best building
in the world.

The design concept of this super
high-rise tower is driven by a strong
image of Indian Snakes. The 1000 m
tower is a dynamic twisting form gen-
erated by twisting floor plates. Each
floor plate is rotated slightly at 5
degree continuously upwards in order
to create the dynamic and fluidity of
the tower. On the other hand, large
and luxurious terraces are also cre-
ated by the rotating floor plates. The
stepped terraces are the best place
on world for extraordinary views and
social interaction.

Although the skyscraper is the tall-
est in the world, its proportion is made
to be slender and elegant through a
series of sophisticated and thoughtful
design processes. The tower can be
conceived as a whole regardless of dif-
ferent uses as the twisting shopping
mall is merged into the tower part,
which is completely different from the
conventional high-rise building where
podium and the tower usually did not
match with each other.

The dynamic composition of the
diagrid facade system is inspired by
the various skin textures and pattern
of snakes. Different size and density of
the diagrid create a magnificent lay-
ering visual effect. Overall structural
frame is like the bone of snakes where
there is a core with sub-structure. This
structural scheme allows an open plan
configuration by providing completely
column free office spaces.

Wadala Tower is targeted to be one
of the most environmental friendly
towers. With the provision of greenery,
wind turbines and waterfall, a sus-
tainable environment for apartment
residents, hotel users and office work-
ers is introduced. A vertical urban for-
est is created by the twisting terraces
with massive amount of vegetation
which could reduce carbon emissions.
External wind turbines are installed
on every 5 floors which help to gener-
ate renewable energy, which could
be used as backup energy. A grand
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waterfall along the core is not just for
aesthetic purposes only but also helps
to reduce the heat gain of the tower.

“Cybertecture” egg-like forms are
located at the upper part of tower
which allows flexible uses such as club-
house, restaurant and conference hall
etc. This special designed space is a
symbol of identity for residents, office
workers and even visitors of this ultra-
futuristic tower. The egg would glow in
light like a gem in the darkness, which is
another highlight of the tower.

The form of Indra Tower is smooth
and in a streamline form as the droplet
falling into water. Water is a precious
yet so common element on Earth,
which is critically essential for the sur-
vival of all forms of life. Its own intrinsic
character allows it to create differ-
ent form of beauty in the nature. The
Indra Tower concept is emerged from
capturing the fluid state of which a
single drop of water is freely dropping
into water. The form of the building is
composed with die rent depth of the
balconies on each floor. It gives a lot of
Varity to each unit and contain die rent
characteristic on die rent level.

The building form is designed in cor-
responding to the orientation of the
view of the surroundings. The facade is
facing North West which has the maxi-
mum and infinity sea view. Residents
will enjoy a board sea view from each
unit. While each units are facing the
infinity sea view, there are the city
view at the back, so the resident can
enjoy both city and sea view within
their own unit. Due to the impressive
height of the building, all units are
having the extensive view without any
obstruction blocked their view and
becoming the iconic building in this
area. Sky club house is located on the
roof of the building which provided
an infinity view for the residents by
making use of its outstanding height
of the building. Airways is evidently
a major consideration of this project
as there are more than enough cross
ventilation that will provided to each
units to make sure each units are hav-
ing enough fresh air.

The major structural design of the
Indra Tower is a combination of differ-
ent structural system. The tower can
be divided into four parts and every
part is separated by a transfer plate
respectively. Building tower is a shear
wall system with additional columns
for supporting. While the car park
podium part is a column and beam
system in order to provide flexibility
for car parking space. The structural
system would offer more flexibility on
combination of flat units whilst able to
create and shape the dynamic building
form at the same stroke. And thanks to
its 300-meter height the Indra Tower
will become a landmark world-class
building of these residential neighbor-
hoods.

Another project in the style of cyber-
tecture is the O-Tower - an iconic resi-
dential building in Jumeirah Village,
Dubai. It is a slender tower with 24 m
diameter floor plate. This characteristic
poses a big challenge to the building
bearing horizontal drifts and accelera-

tions. Slender circular form revolution-
izes the structural feasibility for sky-
scraper. In order to ensure stability
while offering flexible layout, non con-
ventional steel diagrid structure system
is being used, wrapping the facade in
the woven pattern and allowing for
the floor plates to be column free.
Unlike conventional residential build-
ing using shear walls. The core structure
is designed to minimize its thickness
so that the efficiency can be further
enhanced. The diagrid structure system
makes a unique statement endowing
inhabitant with flexibility.

The diagrid structure is exposed to
outside that allows the glazing sys-
tem to be a modern full height glass
which relatively is cost effective com-
pared with glazing system installed
in diagrid structure. Moreover, the
interior layout will not be affected by
undesirable joint between partition
wall and diagrid structure.

LED lighting is installed on facade
diagrid, which is not for decorative
purpose but to abstractly provide use-
ful information such as the weather
forecast like an art grow in the dark.
Lighting on facade as an indicator
to the city strengthens the relation-
ship between building and the city.
Apart from the lighting system, the
facade is designed to be an environ-
ment responsive facade. To achieve
energy conservation, automatically
louvers system and PV panels are
installed on the facade facing south
and west, it can effectively help to
reduce heat gain and save energy to
the building. Wind turbine is proposed
to be installed on the roof to gener-
ate renewable power to the building.
It relieves the heat gain from the sun
while offering a vertical landscape to
pedestrian. The preservation of energy
has been a key consideration within
the design. Apart from the lighting
system, the facade is designed to be
an environment responsive facade.
Vegetated infill panels are installed
on the facade. It relieves the heat gain
from the sun while offering a vertical
landscape to pedestrian.

The O-Tower that is the perfect mar-
riage between cybertecture and sus-
tainability, its characteristic achieve
the goal to the next generation build-
ing in the world. By the extreme in
height, O-Tower is, definitely, to
become a distinctive landmark in
Jumeirah Village.

By the extreme in height, O-Tower
is, definitely, a distinctive landmark in
Jumeirah Village.

With no restriction in height for
the development, O-Tower had been
designed to reach more than 240m
diameter semicircular floor decks and
to challenge the limit of slenderness.
This design well resists horizontal
loads, and the slender rounded shape
fundamentally breaks the submission
of the technical possibilities of the
skyscrapers constructive system. It
is a 50-floor building containing 134
apartments, retail and clubhouse at
the top of the building. It embodies
the mini Burj Dubai Tower effect at the
Jumeirah Village.
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Seoul Dancing

Dragons

(p-30)

MATERIALS PROVIDED

BY ADRIAN SMITH + GORDON
GILL ARCHITECTURE

Korean developer
DreamHub has started
building a new large-
scaled development

in Seoul - Yongsan
International Business
District (YIBD). The plan

is striking in its ambitious-
ness. The overall project,
Yongsan International
Business District (YIBD),

is a new district in Seoul
which is to be built over an
old rail yard. The develop-
ment contains more then
three million sq.m of oper-
able space and buildings
designed by 18 interna-
tional architects from all
around the world.

Twin towers of Dancing Dragons
for YIBD designed by Adrian Smith +
Gordon Gill Architecture. The build-
ings, which include residential, “offi-
cetel” and retail elements, consist of
slender, sharply angled mini-towers
cantilevered around a central core.
The design aesthetic is highly con-
temporary yet informed by aspects of
traditional Korean culture.

The mini-towers feature a dramatic
series of diagonal massing cuts that
create living spaces that float beyond
the structure. This recalls the eaves of
traditional Korean temples - a design
theme echoed both in the geometry of
the building skin and the jutting cano-
pies at the towers’ base. The theme is
extended in the building skin, which
suggests the scales of fish and Korean
mythical creatures such as dragons,
which seem to dance around the core -
hence the project’s name (Yongsan,
the name of the overall development,
means “Dragon Hill” in Korean.)

Dancing Dragons’ scale-like skin
is also a performative element. Gaps
between its overlapping panels fea-
ture operable 600-mm vents through
which air can circulate, making the
skin “breathable” like that of certain
animals.

Towers 1 and 2 - about 450 meters
and 390 meters tall, respectively -
share an architectural language and,
therefore, a close family resemblance,
but are not identical. In the taller struc-
ture, the 88-level Tower 1, the massing
cuts at the top and bottom of the mini-
towers are V-shaped. In the 77-level
Tower 2, the cuts move diagonally in
a single unbroken line; they are also
arranged in a radial pattern around
the core that is perceptible as viewers
move around the tower.

“There’s a sympathetic and com-
plementary relationship between the
two masses at the level of the cuts,

almost as though they were danc-
ing,” says Adrian Smith, FAIA, RIBA.
“It's always important for our designs
to reflect and interpret the cultures
they serve, and the Dancing Dragons
complex certainly does that, although
in an abstract and highly technological
manner. We try to design in a way that
is at once beautiful and focused on
performance.”

In both buildings, the mini-tower
cuts are clad in glass at the top and
bottom, making for dramatic skylights
above the units at the highest levels
and a transparent floor beneath the
units at the lowest levels. This offers
the opportunity for special high-value
penthouse duplex units with spectac-
ular 360-degree views of downtown
Seoul and the adjacent Han River,
along with an abundance of natural
light.

Each tower contains over 4 floors of
amenities for the residents including
restaurants, club and fitness facilities.

The buildings, which include resi-
dential, “officetel” and retail elements,
consist of slender, sharply angled mini-
towers cantilevered around a central
core. The design aesthetic is highly
contemporary yet informed by aspects
of traditional Korean culture.

The towers are both completely
programmed as “officetel,” which is
basically a small residential unit which
can be used for both office and sleep-
ing accommodations (live/work). The
“dragon skin” scaled facade offers a
strong texture to the building. It is
made of high performance triple glaz-
ing in order to provide both views
and energy performance (insulation).
The shingles of the facade are angled
approximately 9 degrees and set
about Tm apart, so that air can flow
between them. The overhang of the
shingle protects the ventilation open-
ing from excessive wind, rain and snow
to encourage residents to open them
more often. If fully utilized, the breath-
able facade could save approximately
10% of the building’s energy - an old
concept of operable windows applied
in a new way. The curtain wall is a
repetitive unitized system which will
be braced from the structural slabs.
There are less than 30 unique vertical
panels across the two buildings - so
there is a lot of efficiency in manu-
facturing.

“The abstract recall of the historic
structures gives the towers a unique
perspective from the ground and the
sky while creating unique interior
experiences,” says Gordon Gill, AlA.
“The shingled texture of the skin is
developed with integrated breathable
mullions and self-shading cantilevers.
It's a great honor to be joining sev-
eral other top international architec-
ture firms designing buildings for this
remarkable master plan by Studio
Daniel Libeskind.”

The structural scheme for Dancing
Dragons, developed by AS+GG in col-
laboration with the international struc-
tural engineering firm Werner Sobek,
features eight mega-columns that
traverse the vertical length of both
cores. The mini-towers are hung off

the cruciform cores in a balanced fash-
ion by means of a belt truss system,
stabilizing the structure. The structure
is designed in a cruciform formation
so as to take maximum advantage of
the building’s height-to-width ratio at
the widest point. The Mega Columns,
which protrude beyond the curtain
wall, are important both architectur-
ally and structurally. The ‘mini towers’
are 6m zones at each corner, cantile-
vered (hung) from 3 sets of outrigger
trusses located on the MEP floors.

The massing design, including the
balancing of the various bundled
towers to optimized structural per-
formance, has been achieved through
close collaboration between architec-
ture and structure. The design of the
breathable curtain wall is another chal-
lenge - the regularity and modularity
of the design has been key in making it
constructible and cost-effective.

AS+GG partner Robert Forest, AlA,
notes that Dancing Dragons repre-
sents AS+GG’s second major proj-
ect in downtown Seoul. The other is
the Head Office of the Federation of
Korean Industries, an innovative and
highly sustainable office building now
under construction and scheduled to
be completed next year. “We're very
excited to be making a sustainable
contribution to the built environment
of Seoul, one of the world's great cities,
in a manner that addresses the need
for sustainable high density develop-
ment while respecting Korean cul-
ture,” Forest says. “YIBD, which prom-
ises to become one of Seoul’s most
dynamic and vital neighborhoods, will
be an example of high-quality high-
density design, and we're proud to be
a part of that.”

The design team also includes
PositivEnergy Practice, a Chicago-
based engineering and energy con-
sulting firm that is designing a series
of innovative building systems for the
project. Sustainable features of the
building system design include triple-
glazed window units, which minimize
heat loss; an overlapping exterior wall
system, which creates a self-shading
effect; and natural ventilation in all
units through operable mullions.
Other systems include radiant heat-
ing; fuel-cell cogeneration units at the
basement level; photovoltaic arrays on
the roof surfaces; daylight-linked light-
ing controls; and heat recovery via
electric centrifugal chillers.

The design of the 23,000-square-
meter site - part of the larger Yongsan
master plan - reinforces the angular
geometry of the building massing and
skin. Landscape features, designed in
collaboration with Martha Schwartz
Partners, include sloped berms that
echo that geometry. The site also
includes a retail podium with a crys-
talline sculptural form and sunken
garden that provide access to a large
below-grade retail complex.

The master plan (by Studio Daniel
Libeskind) is part of Seoul’s metropoli-
tan green network plan and provides
a generous recreational waterfront as
well as a large urban park approximate-
ly the size of New York’s Central Park.

The project is in Seoul near Yongsan
station, an important rail hub with
direct access to the airport. Itinfills an
important piece of land in downtown
Seoul, surrounded by the 3 existing
main business districts with views of
the surrounding mountains and the
Han River. YIBD is accessible from
Tokyo and Hong Kong within less than
3.5 hours so it is a great central loca-
tion for an International Business dis-
trict. This will help fulfill the needs
of Seoul’s growing population, where
there is a high demand for high qual-
ity housing, business, retail and urban
green space.

The ownership of YIBD is a group
of investors including Korail (Korean
Railroad), construction companies,
government institutions and finan-
cial institutions. The space program is
mixed use - office, hotel, residential,
retail and green space.

The project schedule includes per-
mitting and ground breaking in 2013,
and completion by 2016.

HABITAT

Yongsan Gate

(p.36)
MATERIALS PROVIDED BY BIG

Another residential
tower in the Yongsan
International Business
District designed by BIG
revitalize the Han river-
front into a new commer-
cial and residential center
for the citizens of Seoul.
Since in this location is
not permitted to erect
too high-rise buildings,
the architects have found
another way of increasing
the floor space of equal
area at the base. They
offered to staple the two
towers by two additional
horizontal blocks (bars),
resulting in the structure
began to resemble the
form of a symbol of “# “.

Situated at the south-east edge of
the Yongsan master plan designed by
for the Korean development group
Dreamhub, BIG's Cross # Towers will
contribute to the developing skyline
of Seoul and become a recognizable
marker of the new cultural and com-
mercial center of the city.

BIG's design includes two elegant
towers with a height of 214 and 204m.
To meet the height requirements of
the site, the exceeding building mass
is transformed into an upper and lower
horizontal bars, which bridge the two
towers at 140m and 70 m height. The
two towers are additionally connected
through the arrival bar at the ground
level - and a courtyard below ground.

The Cross # Towers constitute a
three-dimensional urban community
of interlocking horizontal and vertical
towers. Three public bridges connect
two slender towers at different lev-

els — underground, at the street and
in the sky. Catering to the demands
and desires of different residents, age
groups and cultures the bridges are
landscaped and equipped for a vari-
ety of activities traditionally restricted
to the ground. The resultant volume
forms a distinct figure on the new
skyline of Seoul - a “#” that serves as a
gateway to the new Yongsan Business
District signaling a radical departure
from the crude repetition of discon-
nected towers towards a new urban
community that populates the three-
dimensional space of the city.” Bjarke
Ingels, Founding Partner, BIG.

“The typical tower inherently
removes life from the city it occupies.
Circulation is linear and social interac-
tions occur only in lobbies or awkward
elevator rides. We propose a building
that triples the amount of ground floor
- triples the amount of social inter-
action and reintroduces the idea of
neighborhood within the tower com-
plex.”, Thomas Christoffersen, Partner
in Charge, BIG.

The site poses a unique challenge
within the context of the masterplan.
While a participant in the high qual-
ity luxury development we are con-
strained through the assignment of the
re-housing allocation. Pragmatically
this means that unit areas are tightly
constrained and are generally smaller
in overall size.

The tower is designed for small units
and has a slender tower profile. We
have optimized the tower plans for
the 84m? apartment that occupy 73%
of the units. By doing so, we ensure
the tower apartments have optimal
conditions of sun and view and that
the resultant towers themselves take
a slim and elegant profile, generously
leaving the river view accessible for
the rest of the masterplan. The devel-
opment will offer over 600 high-end
residences and amenities, including
a library, gallery space and a kinder-
garten.

The remaining units are placed in
the two tower connections, transform-
ing them into equal participants of
the building. The bar units are given
value through their spectacular views
and their close proximities to the float-
ing parks and amenity spaces. Both
the upper and lower bridge introduce
rooftop sky gardens accessible to resi-
dents, allowing for outdoor activities,
while a courtyard at the heart of the
development is an integral part of the
overall architectural design.

The design of the towers aims at
providing apartments with maximized
facade surface for optimal natural
ventilation. With a majority of small
apartment units at 84m? we have
designed a compact tower foot print
to allow for a high amount of corner
units and ensure well lit apartments.
BIG's design ensures that all the tower
apartments have optimal conditions
towards sun and views.

Officetel - is widespread in South
Korea a relatively new type of apart-
ments that combines residential and
working premises. These units are
placed in the West tower where it

overlaps with the retail zone. They
have their own circulation but may still
access the roof amenity programs.

The exterior facades are developed
to correspond to the different orienta-
tions and solar conditions, creating a
diverse facade which varies from the
viewer’s vantage point and the posi-
tion of the sun.

The facade is a very important ele-
ment of the building, both esthetically
and technically. The principal compo-
sition of the building elements and
the character of the “skin” create the
projects iconic identity.

For this large scale building, the
design of the facade is very essential. It
will be viewed from the distance as an
iconic sculpture in the Seoul skyline.
On a closer distance the texture of the
facade reveals itself, and finally it will
be experienced very close of all the
residents and neighbors. The building
therefore has to respond to many dif-
ferent situations. It is important that
the facade material also responds to
these different points of view. It must
be a beautiful texture seen or touched
on a short distance, and from a far it
must create an elegant play with the
different light and weather conditions.
Finally it is important that it is a techni-
cal and sustainable high end material.

This building has no principal facade
- all the facades are equally important.
In this way the building is in contact
with the surroundings 360 degrees
around. The facades are not identi-
cal; they have been developed to cor-
respond to the different orientations
and solar conditions. This creates a
facade that varies depending on the
point of view and the position of the
sun.

The towers are being designed to
the relevant Korean and International
codes defining high-quality for high-
rise residential development.

The structure for the slender R4b1&2
towers consists of two concrete tower
blocks rigidly linked by a stiff seven
storey box structure (the “bar”). Floor
slabs are in solid concrete where the
structural requirements are integrated
with the acoustic separation require-
ments between apartments.

Lateral stability is a key aspect of
the concept for these towers, which
have height: width ratios of up to
Height/8.8, measured from the
assumed effective lateral restraint
level B8. A central reinforced concrete
core is provided, linked to a perimeter
moment frame. This moment frame
is achieved through closely spaced
perimeter columns and a slab edge
downstand beam. The columns have
been integrated in the current archi-
tectural space planning.

The bar structures are steel framed
which assists in reducing the weight
of these bridging elements between
the towers. A seven storey deep truss
system has been developed, which
forms a stiff flexural and torsional box,
spanning between the tower supports
locations. The Cross # Towers Model
also has been tested in a wind tunnel.

In the basement under the tower
footprint, a raft foundation has been
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selected, based on the location of
the foundation in Hard Rock accord-
ing to the Preliminary Geotechnical
Investigation.

Simultaneously, the aggregation
of horizontal and vertical elements
combines to provide datum for com-
prehending scale. Rather than a 220
meter high structure, the building is
perceived in increments of 10 - 12
floors interrupted by gardens and
public space. The majority of residents
can therefore reach a ‘ground’ level
within six flights of stairs or less.

Areas directly under the bars can
become self shaded during certain
hours of the day. These zones become
obvious places for mechanical, electri-
cal, plant and refuge spaces. Additional
MEP spaces are also reserved on the
roof.

The refuge floors are located on
floor 29 just below the upper bar.
Direct evacuation elevators stop on
the refuge floors and at the lobbies
where the residents can escape to the
open. In case of fire dedicated fire
fighter elevators will be available for
the fire fighter personnel stopping at
every level. Additional refuge areas are
provided on the rooftops.

Both the upper and lower bridge
introduce rooftop sky gardens acces-
sible to residents, allowing for out-
door activities, while a courtyard at the
heart of the development is an integral
part of the overall architectural design.

Dramatic views towards the neigh-
boring towers and visual connections
across the courtyard from the retail
zone create an exciting space for the
residents and visitors. Pedestrians at
the arrival deck which connects the
towers at ground level can enjoy
impressive views to the bridges above
and to the submerged courtyard
below.

With the introduction of the sky
gardens, outdoor activities suddenly
become more accessible. Direct con-
nections from the bar floors further
enhance this state and help to activate
the spaces. Amenity floors are located
so that they can feed directly out onto
the roof top parks. Indoor amenity
programs are deliberately tied to adja-
cent functions located outside.

While being the result of fire egress
code requirements, the sunken court-
yard has become an integral part of
the overall architectural design. It can
be understood as a projection into
the ground of the lower bar above.
The void is crossed by the arrival bar,
which is occupied on level B1 by a
central meeting point for all cinema
visitors. Above on ground floor cars
can pass over to both towers on the
arrival deck.

The sunken space also acts as a
means of orientation for visitors of the
retail level at B2 and the surrounding
cinemas on level B1. Dramatic views
up to the towers, visual connections
across the sunken from the retail zone
towards stairs and the cube meeting
area make it an exciting place to be in
or walk around.

The outdoor landscape is envisioned
to draw from the charm of traditional

courtyards combined with the moder-
nity of the project. Hard surfaces domi-
nate the space and large rocks become
feature elements in the setting. The
principal composition of the build-
ing elements and the character of the
“skin” create the projects iconic iden-
tity. For this large scale building, the
design of the facade is very essential. It
will be viewed from the distance as an
iconic sculpture in the Seoul skyline.
The outdoor landscape is envisioned
to draw from the charm of traditional
courtyards combined with the moder-
nity of the project.

PROJECTS
The Symbol

of Fraternity

(p- 44)

TEXT: KONSTANTIN SAVKIN,
ARCHITECT, THE BUREAU
OF Y. VISSARIONOV

The concept of the pub-

lic and business centre

to be erected in Ufa (the
capital city of the Republic
of Bashkortostan), in
Oktyabrskaya Revolutsia
street, was proposed

by experts of the
Architectural Bureau of
Yuri Vissarionov in 2008-
2009. Keeping in line

with the architectural

and planning assignment
of Ufa city’s Department
of Architecture and City
Planning, as its main archi-
tectural and aesthetic
objective the project aims
to create an impressive
highrise complex that

will embody the Bashkir-
Russian friendship. The
building is planned to be
used for office spaces,
hotels, and shopping out-
lets which, together, will
form a splendid public and
municipal area.

Due to its location at the entrance
to the city on the high banks of the
Belaya river, the complex will be much
like a city gate. The area is bounded by
Vorovskaya street to the north-west,
by Oktyabrskaya Revolutsia street to
the east, and by Frunze street to the
south-west. The site still features an
existing fragment of a merchant build-
ing (in Oktyabrskaya Revolutsia street),
and the Druzhba (Frienship) monu-
ment erected to commemorate the
400th anniversary of the republic’s vol-
untary annexation to Russia (located
to the south-east of the site).

Remarkably, the city gate’s function
has not just been to serve as symbol
of hospitality. In earlier times city
gates used to play an essential role
in the local fortification system. This
can explain why in modern days a
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city gate’s silhouette may often be
seen rising from the center of an area
that traditionally later grew and spread
around an ancient fortified settlement.

To add to this, the city gate was
often complemented by flanking
towers. The Nauan Gate of Potsdam,
the Zackhaim Gate of Koeningsberg,
the Bukhara Gate in Uzbekistan, the
Limburg Gate in Netherlands, the Turin
Gate in Italy, the Tallinn Gate in Estonia
are all examples of city gates equipped
with flanking twin towers. The lower
levels of a city gate were often used to
house trade stands owing to their loca-
tion in the busiest part of the town -
the main road to the city.

Important as they are, these cul-
tural and historical premises did not
have a major impact on the current
design concept. By no means were tra-
ditional austere fortress towers meant
to become the immediate prototypes
for the proposed project. However,
their spatial composition and func-
tional use has been reflected in the
modified, now welcoming image of
the proposed high rise complex.

COMPOSITION

According to the project concept, the
complex will consist of two 36-storey
oval-shaped towers and a stylobate
with a variable number of stories.
Together with other high rise struc-
tures, the towers, which will be set
at different angles, will become the
centerpiece of the city’s more dynamic
skyline that is forming at the present
moment. Their smooth, overflowing
forms, which should allude to nature,
will complement the area’s magnifi-
cent riverbank landscape.

In terms of the composition, the
stylobate part, divided by a hollow,
will separate the towers to make space
for a pedestrian street that will stretch
out from the historical part of the city
to the embankment. In this way, the
towers, while positioned on either side
of the hollow, will rise like two rocky
pillars mirroring the contours of the
hilly landscape. The two “hills” of the
stylobate from which the towers will
be emerging will interlock in the upper
portion of the complex pointing in the
direction of the city centre.

The pedestrian street between the
towers will “cascade down” as a net-
work of roofed escalators and travola-
tors turning into a tunnel under the
Frunze street highway. Accordingly,
entrances to the building will be
located along the whole length of the
street taking visitors onto each of the
functional levels. The terraces at all
the levels will be connected by vertical
communication, such as staircases and
elevators.

SITE LAYOUT

With regards to the proposed site lay-
out, the project aims at integrating the
building’s structure into the existing
network of roads and streets which
includes the nearby road junction.
The circular road looping around the
“island-like” structures should provide
easy and convenient access to various
establishments housed in the complex.

The parking areas will feature four
access points distributed around the
complex. Deliveries for shopping malls
and dining areas will be managed via
points other than the entrance areas
of the building. Their construction will
take place in several stages.

The transit promenade combining
the historical center with the embank-
ment through the new symbolic city
gate and the semi-open inner space
of the complex will become their
major point of connection. It will com-
plement the route traditionally taken
along the Oktyabrskaya Revolutsia
street enabling visitors to access the
hotel, restaurant, conference-center,
fitness club, and apartment units -
the major objects to be built during
the first stage of the construction
process.

FUNCTIONAL FEATURES

OF THE COMPLEX

While being the mirror image of each
other, the two towers will serve dif-
ferent functions. The north-western
tower will be used for offices, whereas
the south- eastern tower will house
hotel rooms and apartment hotel
units. However, the two towers will still
be united by a common stylobate part.

The upper level (+1) of the stylobate
will be occupied by shopping enter-
prises with storage facilities, a multi-
room restaurant, and a fitness centre.

The middle level (-1) will hold the
shopping mall, a movie theatre featur-
ing a café, a conference center lobby,
a fitness center, and tribunes for the
swimming pool. Moreover, this level
willinclude a large promenade terrace.
The latter will serve as the building’s
major public area surrounded with
green space and other urban ameni-
ties. This section of the building will
also serve as gateway for the upper
part of the recreational route that will
be connecting the embankment with
the center of the city.

The lowest level of the stylobate (-2)
will hold a food court, a children’s cen-
ter, and a health club equipped with
a swimming pool. This level will mark
the lower part of the recreational route
to the embankment.

Levels 3, -4, -5 will be used for
underground parking garages, with
access to the latter provided via four
ramps located in different parts on the
map: 1 - at the intersection of Frunze
and Oktyabrskaya Revolutsia streets;
2 - at the intersection of Frunze and
Vorovskogo streets; 3 — at the intersec-
tion of Vorovskogo and Oktyabrskaya
Revolutsia streets. These levels will
also house the maintenance facilities
of the whole complex.

ARCHITECTURAL MONUMENTS

The project aims to preserve, restore,
and renovate the existing historical
buildings in Oktyabrskaya Revolutsia
street. Sheltered by the two rising
towers, the city’s architectural monu-
ments will remain the integral ele-
ment of the surrounding environment
and the proposed complex accen-
tuating the recreational value of the
territory. The project will also ensure

the preservation of the urban green
space surrounding pedestrian routes
and extending to the stylobate part
of the complex in the form of lawns
and bushes.

THE TOWERS

The towers’ shape will remind that of
elongated oval cylinders with curved
sides. The cylinders will be covered by
a large diagonal network of glazing
elements that will make the upper
levels of the towers look as if they were
interlaced. The middle section of the
buildings will include deformed cyl-
inders of a more compact size. These
cylinders will be jutting out of the
middle part of the main cylinders, but
have a smoother and more transpar-
ent texture. At night time the central
part of the towers will provide a more
effective illumination compared to the
other surfaces of the complex envel-
oping the new city gate in gentle light
and warmth.

The geometrical contours of the
towers will only be conditional con-
sidering that the outer contours are
intended to give the buildings a natu-
ral, vivacious look. On the other hand,
the outer contours’ allusion to rocky
cliffs formed by erosion is rather incon-
gruous, as the towers’ design is a result
of careful planning.

On the inside the buildings will be
equipped with a system of rectangular
stair/ elevator and engineering shafts
made of monolithic reinforced con-
crete. The shafts will be adorned by a
row of columns. The space between
the shafts and the outer surfaces of the
buildings (which are often incorrectly
referred to as walls) will be filled with
hotel rooms and apartment units, in
the case of the first tower, and offices,
in the case of the other tower. The
transition from the rectangular core of
the buildings to their rounded outer
curves will be represented by a play-
ful layout of walls and partitions that
will change their direction to accom-
modate for the proposed structural
design.

THE FIRST CONSTRUCTION STAGE
Following the requirements of the
assignment, during the first construc-
tion stage the south-eastern tower
(holding hotel rooms and the apart-
ment units) and the south-eastern
wing of the complex will be built. The
latter will include a conference hall,
shopping area, fitness center, 50-metre
pool and 3-level underground park-
ing. Most likely as a temporary mea-
sure, the gate will be represented by
only one of the towers...

All the facilities inside this part of the
complex will have convenient connec-
tion points allowing visitors to travel
from one area to another without exit-
ing the building.

Moreover, the very first object to be
built will be an independent admin-
istrative office building with under-
ground parking facilities.

The main entrance to the tower
housing the hotel and apartment units
will be located on the first floor level
on the side of Oktyabrskaya Revolutsia

street. The grand entrance to the
building will be constructed on the
same side and will make provision for
underground parking facilities.

It will also be possible to access the
tower’s elevator section directly from
the underground parking garage (-3,
-4, -5 levels), as well as the shop-
ping area at levels -1 and -2. These
levels will also serve to connect the
hotel with the conference hall lobby
(located in a space above the stylo-
bate) and the health club which will
be constructed in the southern side of
the stylobate.

Furthermore, the first level of the
tower (upper level of the stylobate)
willinclude a restaurant. Grocery deliv-
ery will be handled via the northern
part of the building on the side of
Oktyabrskaya Revolutsia street, near
the entry point to the underground
parking facility.

While the lower half of the building
(levels 1-15) will be used for a 200-
room hotel, the upper levels will be
occupied by apartment units covering
an area of 60 to 150 square km. In line
with the design concept, all the hotel
rooms and apartment units will offer
beautiful views of the city and the
countryside. The part of the building
facing the south will house the most
luxurious rooms and apartment units.

Stretching from the southern end to
the northern end, the building will not
only make the views more panoramic,
but also provide more sunlight to the
hotels and apartment units located
around the stair and elevator enclo-
sures.

The shopping area will be housed
on the first and second levels of the
stylobate part. Access points to the
mall will be placed along the west-
ern side of the stylobate, which will
adjoin a 2-level promenade terrace.
Shopping outlets, kiosks, and small
cafes will be installed on either side of
the sunlit area that will feature escala-
tors and scenic elevators to provide for
vertical communication in the build-
ing. Merchandise delivery points will
be located next to the restaurant’s
storage rooms.

The conference hall for 600 people
will be raised above the stylobate,
which will make it the focal point of
the lower level. The conference hall
lobby will be located at the -1 level
of the stylobate accessible from the
open terrace. Scenic elevators and
escalators, which will serve to take
the visitors up to the conference cen-
ter, will be arranged in the center’s
load-bearing part. The inner space of
this oval-shaped, glass structure will
also house sky decks connected by
escalators.

The conference hall will be com-
prised of a stage with rows of amphi-
theatre seats rising up in two direc-
tions. It will be possible to divide the
space inside the hall in half by a room
dividing curtain.

The fitness center and the health
club will occupy three levels in the
southern part of the stylobate. Access
to the fitness center facilities will be
provided either from Oktyabrskaya

Revolutsia street, or from the opposite
side of the building — the promenade
terrace. These facilities will include
saunas, massage rooms, spa salons,
and gyms.

The zone will be adjacent to the
50-meter swimming pool that would
be accessible from either the dressing
rooms area at -2 level, or from the
fitness centre’s entrance lobby (levels
1 and -1). It will be possible to hold
swimming competitions and events
in the area of the pool. For that mat-
ter the pool will be equipped with
tribunes.

The administrative office building
to be designed during the first stage
of development will be located in the
southern part of the complex. One
of the facades of the building fac-
ing the Oktyabrskaya Revolutsia street
will extend the street’s row of historic
buildings. While not scaling back the
existing buildings, this new building
will become a foremost element of
the proposed project showcasing its
thematic closeness to the complex.

On the whole, the project of the
public centre in Ufa city develops
and reinterprets the theme of city
towers whose original function was
lost, but whose role as cultural and
urban planning symbols of the city
has been deeply rooted in the public
conscience.

Unlike what one may think, city
towers were not represented just by
the vertical line of the city gates.
Historically, they have included bell
towers, watchtowers, watertowers,
firetowers, lighthouses, and other
highrise structures.

However, in modern times the role
of city towers has been taken on by
highrise hotels and business centers.

The Project Team

Project manager: R. M. Maskulov
(Ufa);

The Architectural Bureau of Y.
Vissarionov: Chief architect -

Y.G. Vissarionov (Moscow);
architects: K. M. Savkyn, U. A. Philatov,
V.V. Bychkov, A.l. Prikhodko;

project collaborators: D.N. Zyborova,
0. N. Abaimova, T. A. Moskvina,

S. A. Prikhodko, U. I. Oralova,

I. M. Yakovleva (“Staryi Kreml" Ltd.).

OBJECT
Tokyo Skytree

(p. 50)
MATERIALS PROVIDED
BY NIKKEN SEKKEI

In May was held the
opening ceremony of the
world’s tallest TV tower -
Tokyo Skytree. The world’s
tallest freestanding
broadcasting tower at 634
meters, Tokyo Skytree

has been built to replace
Tokyo Tower, whose broad-
cast ability has become
increasingly compromised
by surrounding high-rise

buildings. Tokyo Skytree is
not only a state-of-the-art
digital terrestrial broad-
casting tower, but is set to
join such icons as the local
historic sites of Asakusa.

The planning of the structure began
in February 2005 when Tobu Railway
Corporation expressed its desire to
build a tower to both broadcasting
services and administrative authorities
of Sumida-Ward. At the start of this
project, the client asked the design-
er in an opening remark to create in
this area “an entirely new landscape
beyond time and space.”

Tokyo Skytree tower is located close
to Narihira Bridge and the Oshiage
Area alongside the Sumida River,
which was once at the center of the
glorious Edo culture, in the eastern
part of Tokyo.

In designing the structure, consid-
eration attention was paid to scenic
appearance and lightness of volume.
The outer frame is made of steel,
through the center of which runs a
“central pillar” (shinbashira); a rein-
forced concrete cylinder 8 meters in
diameter with an emergency stairway
inside. The outer frame and central
pillar are structurally separate and
allowed to move freely and indepen-
dently of each other. During an earth-
quake, the seismic forces at work in
one counteract the seismic forces at
work in the other via oil dampers,
reducing tower sway during an earth-
quake by up to 50%. This system is a
modern adaption of the traditional
structural systems employed in centu-
ries old pagodas and yet another link
with its historic context.

To solve the tasks the company
Nikken Sekkei leveraged its exper-
tise in various fields, starting with
a feasibility study for the project,
and then passing to the planning of
engineering works, environmental
assessment, design of cooling sys-
tems and heating, the calculation of
the design solutions, the tower’s con-
nection with the surrounding urban
landscape and the preparation of a
3D model of the building. As a result,
in the development of the project
were attended over 100 architects,
engineers and designers.

DESIGN CONCEPT

Tokyo Skytree soars above Narihira
Bridge and the Oshiage area in Sumida
Ward, Tokyo Metropolis. It is surround-
ed by traditional downtown areas,
such as Asakusa and Mukojima, and
is at a key transportation hub where
the Tobu Railway, metropolitan sub-
ways and water-buses busily operate.
This tower is basically intended to
serve as a new-generation radio-wave
transmission tower for ground-wave
TV broadcasting, and also is expected
to become a symbol of the redevel-
opment of the downtown combined
with the maintenance of the area’s
cultural tradition in association with
Asakusa, a famous sightseeing spot
rich in cultural traditions of the Edo
era. Considering this background,
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designer’s team studied how to relate
the shape of the tower to the geogra-
phy of this area.

The construction site is at the center
of a triangular plane surrounded by
the three axes, the Sumida River and
Arakawa River, and, to the south, rail-
way lines running in an east-west direc-
tion and trunk roads. Perpendicular
to each axis, various streets converge
toward the focal point at which
the tower stands. So, the tower has
been designed to have three gates,
each inviting people coming down
through these streets. The triangular
frame structure was inspired partly to
address these three city grids converg-
ing at the tower and partly because
the tripod makes for the strongest and
steadiest structure on the constricted
site.

On the other hand a circular plan
was considered most appropriate at
the observatory deck levels given the
360-degree views available across the
entire Kanto area. The steel structure
therefore morphs from triangular to
circular in plan giving rise to a form
not seen in any other tower in the
world. The lines born in consequence
of this unique metamorphosis appear
as slightly bulging (mukuri) or slight-
ly hollowed (sori) depending on the
direction from which it is viewed, and
are reminiscent of ancient Japanese
design motifs.

The footprint of the Skytree is an
equilateral triangle, each side being
about 68m. From three apexes, lines
extend, while converging, up to 50m
above grade, from which the lines fur-
ther extend up to more than 600m. The
ratio of length to width is approx. 9:1,
thus forming a slender vertical shape.

The three legs, as seen in the lower
portion, resemble a tripod kettle (hav-
ing three legs similar to a tripod for
camera, and self-standing anywhere
with its own three legs), which was
used ceremonially in ancient China,
and give people looking at it a vague
feeling of safety.

Also, the triangular shape smoothly
leads to a structural analysis solution
that is safe, yet has the fewest structural
members. This not only reduces a feel-
ing of oppression in the minds of neigh-
bors, but also reduces the tonnage of
structural steel used, both of which are
beneficial to the environment.

The Skytree will create a typically
memorable “distant view” when seen
over the Sumida River. From nearby
spots, unique shapes and a change in
the vertical shapes, coupled with the
warp and camber, will be appreciated
as a “street view” from the streets
running in various directions in this
downtown area, and as “close view”
at the three gates to the tower on
the grade. Such unique and chang-
ing views created by the tower are
expected to synergize with the tradi-
tional graceful spirit (Iki) of the down-
town alleys that has been cherished
from the Edo era, along with freedom
and originality of the residents, to
create an atmosphere, as opposed to
an atmosphere created by the tower
itself.

STRUCTURAL TECHNOLOGY

In structural engineering, the Skytree
develops the essence of advanced
structural design technology to insure
the highest grade of structural safety.
Assumed for the structural analyses
are a metropolitan epicenter type
earthquake, South Kanto Earthquake,
Tokai Earthquake and, in addition, a
catastrophic storm with wind velocity
of 70 to 80 m/s for an average of ten
minutes as may be encountered once
in 500 years.

So, the foundation of such a high-
rise construction such as the Skytree
tower needs to be designed to resist
such larger forces by making its piles
nodular-wall shapes to increase the
friction resistance. The nodes of those
piles resemble in function “pins of
spiked shoes.” Also, by being con-
tinuously connected in radial direc-
tions, the walled piles are expected
to have a function like roots of a giant
tree by the piles being monolithically
integrated into ground. As a building
soars higher, its foundation is usu-
ally subjected to proportionally larger
pulling-out force and pushing-down
force. In the case of a slender tower
like the Skytree tower, its foundation is
particularly subjected to a larger force.

Also, the steel beams as seen above
ground are rigidly connected to fully
carry the force externally applied con-
tinuously down to the in-ground piles.
Conversely seen, the entire structural
system can be said to be “a giant tree
growing from ground.”

As major structural members, the
Skytree tower employs high-strength
steel tubes, the strength of which is
twice that of a standard steel channel.
The steel tubes used at the foot of the
tower are huge, the diameter is 2.3m
and tube thickness is 10cm.

The entire tower structure is com-
posed of “truss” elements, each of which
is a combination of triangles, comprising
a principal member, a lateral member
and a diagonal member, each member
in plural number. These members are
joined to each other by branch joints,
illustrated below (i.e., a branch pipe sec-
tion joined by welding directly to a main
pipe without using any joint plate or
other members.) This type of joint is very
simple in appearance and advantageous
for rust prevention.

Such ajoint s rarely used for a build-
ing or on-ground structure, but is used
for a marine structure (for instance, oil
platform jacket); therefore, the joint is
designed according to the standard
rules adopted for such marine con-
struction.

TRIPOD TRUSS

A built-up column composed of four
steel columns and lateral steel mem-
bers and braces. It is positioned at the
top of a triangular plane and is one of
the major frames to resist lateral force.

LATERAL JOINT TRUSS

Column section joining the mid-tower
framing and ring trusses at every two
courses (25 m high). These act as load-
carrying members of lateral force (in-
plane) and as stiffeners to resist buck-
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ling of tripod trusses and peripheral
columns.

RING TRUSS
Lateral members positioned at every
course (12.5 m). This truss acts as a
stiffener to resist buckling of periph-
eral columns.

The project design team made every
effort to assure safety from swaying
when the tower is subjected to an
earthquake or strong wind. Finally, we
arrived at the conclusion that a new
vibration-controlling system should
be used in which a cylindrical core
of reinforced concrete at the center
(center column?) is structurally isolat-
ed from the peripheral steel framing,
with the upper part of the core col-
umn made to function as “a balancing
weight.” This control system is in prin-
ciple a new application of the modern
“Added Mass Control Mechanism*”
and can reduce the response shear
force by 40% during an earthquake.

ADDED MASS CONTROL
MECHANISM

This mechanism is to control the
swaying motions of a structure as a
whole during an earthquake by pro-
viding added mass (balancing weight)
so as to move in slightly delayed tim-
ing from the swaying motion in a
counterbalancing way to set off the
movement of the structure by the
movement of the weight. Usually,
steel ingots or concrete mass is used
as the added mass, and sometimes
equipment for building service sys-
tems, or a heat accumulator, are used
for the same purpose. The present
case of the core column (the staircase)
used as the added mass is a world’s
first attempt.

FIVE-STORY PAGODA TEMPLE
Pagoda is a unique traditional tower
of wood construction in Japan. While
designing the project team members
paid attention to the fact that though
there are records that five-story pago-
da temples collapsed or were dam-
aged due to typhoon or fire, no record
is available of such a temple collapsing
due to an earthquake. Hence, such
temples are considered to have excel-
lent earthquake resistance. Though
such resistance is accounted for in vari-
ous ways, it cannot be denied that the
center column has played a major role.

When it came to building a super-
high tower of 634 m with modern con-
struction techniques, we happened to
meet with the traditional tower con-
struction technique. They called the
present vibration-controlling system
“Shimbashira-Seishin (Center Column
Vibration Control)”.

Name: Tokyo Skytree

Project owner: Tobu Railway Co., Ltd.
and Tobu Tower Skytree Co., Ltd.
Builder: Obayashi Corporation

Site: Oshiage 1-chome, Sumida-Ward,
Tokyo

Site area: 36,900 sq. meters (including
the tower footprint and the associated
East and West Shopping Malls)

Height: 634m above grade

Structural system: Reinforced con-
crete, steel-reinforced concrete and
steel structures

Foundation system: Cast-in-situ piles
and in-ground continuous wall piles
Start of the construction: July 2008
Completion scheduled: December
2011

Project owner: Tobu Railway Co,, Ltd. and
Tobu Tower Skytree Co., Ltd.

Designer and construction adminis-
tration: Nikken Sekkei Ltd.

COMPETITION
Architectural

Mysterium

(p. 56)

The end. Beginning at N2 2,
pp. 60 - 67

MATERIALS PROVIDED

BY THE EVOLO MAGAZINE

We conclude the review of
creative works marked by
jury honorable mentions
awards, within the eVolo
magazine competition.

Among them is the Mountain City,
the project created by Charly Duchosal
from Switzerland. With today’s weight
of cities on the landscape, we tend
to lose our original relationship with
nature. The cities are getting bigger,
larger, and higher as the population
increases and our connection to natural
landscape is disappearing. Urban plan-
ners and architects have been trying
to recreate nature in cities by drawing
parks and planting trees on streets. The
implementation of these “green parts”
in cities has nothing to do with nature
in its original state.

According to the project author, we
should adapt the city to nature instead
of trying to force nature into the city.
For example, living underneath the
earth allows us to preserve most of its
surface. The design for this project is
set in a wild landscape inside a moun-
tain to preserve the development of
nature around it. A geothermic plant is
the logical solution to provide energy
to the city. The main condition for
this is that the city should be located
in a geographic zone with high geo-
thermal gradients - active tectonic
and volcanic areas. Iceland is the ideal
location for this city because the coun-
try has significant energy resources
provided by its unique geology. In
2007, statistics showed that 66% of
the primary electricity of this country
came from geothermal energy.

To live in rocks also offer creators of
the Cliff Dwellings project - Roman J.
Cordero Tovar, Eric Israel Dorantes,
Daniel Justino Rodriguez and Izbeth
K. Mendoza Fragoso from Mexico.

The main idea of this project is to
inhabit the natural vertical geographi-
cal conditions. The vertical plane with
zero occupancy offers the possibility,
with the help of technology, to con-
quest the apparently inhospitable wall
areas in order to preserve the green
horizontal plane exclusively for wild
life. The cliffs are the new virgin ter-
ritories to explore.

This is not a utopia: many civiliza-
tions explore different techniques
of low relief sculpture in its artwork,
using it as a language to show the
presence of the void. It is interesting
how the result show some cavities that
can easily, in other scale, acts as pro-
gram (activity spaces, circulation, etc.).
If it was possible in the old days, why
not now, having on hand advanced
construction technologies?

In an era where mega-structures
threaten to strip man’s needs and the
humanity of architecture from new
buildings and the field as a whole,
Maciej Nitstuk from Poland, offers a
version of the New Tower of Babel
that seeks to do the opposite, existing
as a living monument to its creator
and their aspirations. The building is
perpetually “under construction” as
the needs and wants of its creator
evolve, allowing the monument to
experiment with and showcase many
architectural trends.

The skyscraper is a mutation of the
Palace of Culture and Science, an enor-
mous, landmark structure built in 1955
in the destroyed center of Warsaw,
Poland (which was still ravaged from
WWII). Although it is the most rec-
ognizable symbol of Warsaw, it is a
controversial building, as it is a typi-
cal communist monument; there were
ignored local architectural vernacular
and good urban planning, and instead
was built as a monolith to tower over
the rest of the city. Despite this, the
designer of the Tower of Babel defends
the Palace: “It is a monument of IDEA,
a monument of its creators.” Today's
architectural monuments are driven
by money, not people, and symbol-
ize the culture’s worship as such. This
capitalist approach to architecture cre-
ates a “dystopia,” says the designer.
The Tower of Babel is therefore meant
to glorify the old use of monuments to
honor people and social ideas. It is a
“maze of glued-together architectural
blocks which are not finished, incom-
plete or damaged.” This commentary
reveals that though past monuments
may have glorified controversial
regimes or figureheads, at least they
had soul, and purpose; modern monu-
ments are about nothing but the mon-
ument itself, and the designer protests
this reality by leaving the structure
raw, without purpose or completion.

The incredibly destructive effects
that coal plants cause to our natural
environment are well documented and
known, but 50,000 plants still operate
the world over every day to power the
planet, as green technology has not
evolved to a point where they gener-
ate enough energy to replace fossil
fuel processes. The Coal Power Plant
Mutation project, created by Chipara
Radu Bogdan from Romania, is a pro-
posal for coal factory addendum, a sky-
scraper built over an existing factory
that can reduce the amounts of harmful
waste that spew from their chimney
stacks while we wait for green tech-
nologies to take over.

The skyscraper coal cleansers are
comprised of three long, tubular legs
that join are built around the existing

factory’s chimneys and meet high in
the air to share a bio-filtering area
that also has balloons to capture and
hold waste particles. The structure is
made out from multiple carbon-fiber
steel props that are held together by
a carbon-fiber steel mesh; the props
are anchored in the existing founda-
tion of the power plant. The chimneys
rise 1,000 meters in the air; as the
smokestack pollution rises through
the tall skyscraper chimneys, tubes
with various types of air filters with
various densities are placed at differ-
ent heights. The lower filters for car-
bon dioxide exhaustion use synthetic
carbon fixation techniques, while fil-
ters located higher in the chimneys
are bio-filters. , At the very top, the
chimneys are equipped carbon and
vapor capturing and filtering devices
that keep the gasses from reaching the
atmosphere. They are made of hori-
zontal air pipes connected only to the
exterior. The vapors condensate on
them and the resulting water is gath-
ered and distributed back at the base.

To solve the ethnic conflict prob-
lems Xiaoliang Lu and Yikai Lin from
the United States offer the Skyscraper
of Liberation project.

On the borders of two regions at
war, those who suffer the greatest are
the citizens who simply want peace for
their nation. Often, warring regions
build great walls between them, but
do such walls truly solve conflict? They
don't, say the designers of the “District
3 - Skyscraper of Liberation” proj-
ect - instead, walls obstruct mutual
understanding and intensify the dis-
crepancy.

This project is imagined for the bor-
der of Israel and Palestine, which is
defined by three districts: an Israeli
district, a Palestinian district and the
third one, which is a zone where the
borders are separated by a wall. This
wall will be removed and replaced
with a skyscraper, transforming the
isolated and hate-filled area with
one that is shared and fosters recon-
ciliation. The skyscraper can only be
entered by Palestinians and Israelis
who are non-violent and seek peace
and cooperation, and is administered
by the United Nations.

The skyscraper will have many pro-
grams inside to foster cultural and
social exchanges between the two
countries. These programs include a
farmer’s market, a soccer stadium, a
museum, a school, performing arts
and assembly spaces, a zoo, a hotel,
shopping and business spaces, and
farmland at the very top. Residential
complexes are connected to the sky-
scraper peripherally.

Contributing to peace between Israel
and Jordan should also promote the
Bridge of Hope project. So was called
the creation of Mohammed Adib, lvan
Arellano, Jordi Cunill, Maria Teresa
Farre, Christian Koester and Davide
Roncato from Spain.

The Bridge of Hope is a symbolic
structure that seeks to link the shores
of the Dead Sea. Construction of the
bridge would commence from both
sides of the sea, ultimately meeting

in the middle; there, a settlement for
Arabs and Jews to live harmoniously
is established.

The water level of the Dead Sea is
dropping by 1 meter per year, and
plans are currently underway by the
Jordanians to replenish the water lev-
els by connecting it, via pipelines, with
the Red Sea. In addition to the bridge’s
construction, this project also pro-
poses the creation of aqueducts from
Israel’s side to help replenish the sea
with water from the Mediterranean.
These aqueducts would generate elec-
tricity as the water flow drops 400
meters; this electricity is used to desal-
inate the water, making it useable for
irrigation purposes (residual water is
discharged into the Dead Sea). Salt
water pools (with normal salt levels)
are created within the Dead Sea for
fish farming, and other pools are also
created to cultivate mineral baths for
a variety of uses (potash is used for
fertilizer, Bromine for fire retardants,
fresh water for hydroponic farming,
Dunaliella bacteria for its high CO,
sequestration rate, etc.).

The houses within the bridge settle-
ment are adaptations of traditional
Middle Eastern “wind catcher chim-
ney” house designs. These will differ,
though, in that all sides of the struc-
tures will offer shaded areas and open-
ings of varied sizes that lead to green
terraces and water pool terraces.
These openings allow for fresh airflow,
which creates cool breezes to cool the
homes in this warm environment.

The Vertical Ground project cre-
ated by international team from
Greece, United States, Jordan, and
United Kingdom comprised George
Kontalonis, Jared Ramsdell, Nassim
Es-Haghi, Rana Zureikat. The design
is aimed to reexamine the “norm” for
the college campuses organization.
Students today want proximity to the
culture, activities and networks avail-
able in urban settings, but typical cam-
puses are horizontally oriented and
require large swaths of land for devel-
opment, which are increasingly rare
in desirable urban areas. By orienting
a college campus vertically instead,
colleges can locate in dense areas and
perhaps even better facilitate social
communication amongst students
and faculty.

20,000 students are located on a
campus complex that is comprised
of several towers that occupy a small
city footprint, and are connected at
varying heights by sky bridges. By
spacing programmatic needs prop-
erly throughout the towers, the verti-
cally orientated campuses can give
students both space for privacy and
opportunities for dynamic interactions
with others. The campus tower typol-
ogy is composed of series of clustered
departments and open spaces that are
located amongst the college’s three
schools: Applied Sciences, Design, and
Social Sciences schools.

The designers imagined two test
sites for campuses within Manhattan,
transforming the typical sprawling
land model of a campus to one that is
a super block. Lighting conditions and

restrictions at ground level and in rela-
tion to other nearby buildings present
new issues with which vertical cam-
puses need to adapt. Neighborhood
restrictions also pose interesting
issues: Due to building requirements,
a campus in New York’s Chelsea neigh-
borhood would look different than
one built in Midtown, for example, as
Midtown would allow for construc-
tion with taller tower heights. This
might give a Chelsea campus difficul-
ties should it ever need to expand,
but despite these issues, the design-
ers contend that orienting a campus
vertically allows for more program-
matic flexibility and opportunities for
dynamic interaction than a campus
plan that requires an open expanse
of land.

Traffic problems due to which one
country to another can be reached
more quickly than the airport from
to the city center, propose to solve
ZhiYong Hong and XueTing Zhang
from China.

The designers of the Air@Port pro-
pose avoiding using precious land for
new airports by constructing one that
is positioned 450 meters in the air. The
airport sits atop the bases of dozens
of thin towers that mushroom out at
the top with wide platforms that all
connect to support the runways and
airport facilities on top. Locating an
airport city so high in the air has many
immediate benefits. Being so high up
will mean that there won’t be height
restrictions on the buildings erected
on the platform, which will allow for
great stimulation and creativity in the
resulting development. Also, because
wind speed is higher 450 meters in the
air than it is at sea level, the length of
the runway can be effectively reduced,
saving space.

Vertical air buses will transport visi-
tors from the ground (or underground,
if they are arriving via subway) up the
stems of the tall structures. In addi-
tion to air transport facilities, this air
city will also include a hotel and com-
mercial, conference and office spaces;
these areas are located in the towers
beneath the airport. Passengers can
stop anywhere on the air bus ride to
access these other programs.

Another airport is named GreenGru
offers to raise at 380-meter height
Gerasimos Pavlidis from Greece.

Inspired by the towering cranes
found in big cities, the 380 meter-tall
GreenGru skyscraper provides pub-
lic transportation via air to residents
of metropolises with traffic problems
or airports located far from the core.
It also works as an energy station,
generating enough power from within
to run its own systems and light up
some of the surrounding city as well.
The building’s name capitalizes on
the energy creation inside, a process
the designer’s have dubbed “Artificial
Photosynthesis Installation,” explain-
ing the “green.” “Gru” is the lItalian
translation of “tower crane,” the basis
of its look.

The tower’s mast is made of car-
bon-nanotube-reinforced steel, with
large concrete counterweights under-
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ground for stabilization. The building'’s
facade, inspired by twisted rubber
bands, is made of graphite, which is
ten times stronger and six times lighter
than steel. The graphite is covered in
a polymeric carbon dioxide-absorber
called zeolight, which lowers carbon
dioxide levels during the night; sun-
light exposure during the day allows
the molecules to float away. This
means the exterior of the building
creates a greenhouse effect inside,
making the environment excellent for
growing plants.

The ground level and first five floors
of the skyscraper are reserved for
commercial use; the 80 floors above
that hold offices and residential units.
Above that, the upper portion of the
building has a high-speed turbine that
spins around the building to gener-
ate power. Its exterior is clad in flex-
ible and lightweight polymer-based
solar cells for further energy genera-
tion. Inside, the mechanical systems
take neutral water and separate its
molecules, storing the hydrogen and
oxygen cells separately to produce
useable energy in a process that har-
kens to photosynthesis. It is the stored
hydrogen and the power it is able to
produce that is responsible for ener-
gizing the building; it is also stored
and transported in cells made of mag-
nesium nanoparticles and polymethyl
methacrylate to other parts of the city
for use as energy elsewhere.

Atop the building is a downtown
airport from which fully automated,
hydrogen-electric hybrid aircrafts fly
in and out. The aircrafts obtain hydro-
gen fuel from the processes captur-
ing hydrogen within the building. An
ultra-light truss structure supports a
300 meter-long runway, which is made
of carbon-nanotubes and rotates with
the wind. An aircraft-elevator inside
the counter jib moves the aircrafts
from and to the hangar.

Lemire Abdul Halim Chehab, Suraj
Ramkumar Suthar, Swapnil Sanjay
Gawande from the United Kingdom
offer the Aakash Skyscraper project.
Aakash, the Hindi word for “sky,” pro-
vides the inspiration for this project,
which proposes locating floating clus-
ters of development high in the skies
above Mumbai, one of the world’s
most congested metropolises. The
complex as a whole is comprised of
tree-like structures that stem at nodes
throughout the city, grow into the sky
and then branch out into wide, float-
ing modules that connect to create a
road-less cityscape. The majority of
the structural load is taken by cloud-
shaped helium balloons; only some of
the load is transferred to the ground
by means of nodes.

In the canopy of this structure, an
intricate network of units and modular
capsules grow endlessly in all direc-
tions, with intermediate green terraces
accessible to public use. The terraces
act as lungs throughout the city to
purify the air in congested Mumbai.
The habitable cells, which are two-sto-
ry “celluloids,” are held by the helium
balloons and float at reasonably high
levels (at least 50 meters high) so that

every inhabitant can enjoy a breath-
taking view over the city. The geo-
metric celluloids are clustered around
large, circular communal cells. These
connections provide further bracing
for the structure.

The balloon cells draw the users
from the building terraces at higher
levels and the nodes draw the users
from the ground. The outer skins of the
helium balloons are covered in pho-
tovoltaic cells to make the structure
energetically self-sustaining with solar
power. The structure can grow along
well-traversed routes: along the water-
front, along major roadways, or clus-
tered around well-used public spaces.

And another project of skyscraper
flying in the city sky - the Floating City
came up with Wei Zhao from China.
Earth, with 7 billion people, is continu-
ously increasing her load with three
new babies born every second. With
limited resources, the rapid growth of
population has caused many problems
included environmental degradation,
ocean acidification, ozone holes, lack
of fresh water, and constant loss of
biodiversity.

Tian-shan-ren-jian - “Heaven and
Earth” is the physical manifestation
of the traditional Shanshui painting,
which aims to reach the ideal life-
style. The “Heaven and Earth” proj-
ect is a utopia wonderland residing
in the air. There are mountains, rivers,
lakes, forests, and animals. It solves the
problems that exist on Earth, including
food, water, and housing.

“Heaven and Earth” is operated by
the Maglev Technology to allow it to
float in the air. The repulsion caused
by the aircraft’s magnetic system and
the Earth’s magnetic filed will control
the floating city - there are a large
number of molecular magnets distrib-
uted along the underside of the vessel.
The rotation of the curved bottom can
generate the power necessary for the
city. This rotation could also maintain
the balance of the flight. Small, mag-
netic suspension aircrafts are used as
the transport links between the vessel
and Earth.

Ren Tianhang, Luo Jing and Kang
Jun from China offer the Human
Rights Skyscraper project to build
in Beijing.

lllegal acquisition of land by local
Chinese government entities has
caused thousands of residents incred-
ible grief and even death recently,
plus social instability, say the design-
ers of the Structure of Human Rights
in Beijing. Though private property
doesn't really exist in China (and buy-
ing a property only ensures its use
for 70 years), the designers of this
structure feel that land use needs to
be reexamined in China, as a private
home is a basic human right. Their
proposal to bring every person a place
to live takes into account the country’s
exploding population and need for
dense development, and thus is ori-
ented vertically.

Inspired by the Chinese character
the traditional siheyuan residence
and ancient Chinese urban planning,
these designers have dreamed up a
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giant reinforced concrete structure
that serves more as infrastructure
than a building. It is “land” for hous-
ing, instead of the housing itself — a
3-D checkerboard that houses units
within each cell. The structure is the
same length as the Forbidden City,
and is located directly to the east of
it. (“Ironically,” the designers say, “it
confronts the Forbidden City, the sym-
bol of the superpower of despotism,
emphasizing the priority of human
rights in a dramatic and symbolic
way.”) Living spaces within the struc-
ture measure 25 by 30 by 25 meters.
This proposal was not made by politi-
cians, they stress, or economists. “We
are people. We just want a house, and
land.”

Pavel Sipkin from Russia plans to
place his Tundra City in the exhaust-
ed diamond mine “Lucky” which is
the geographical center of the entire
Russian Tundra - the last point of
urbanization of the Russian North.

The tundra is an unexplored region,
which hardly anyone wants to go. It is
associated with a “hole” due to poor
living conditions. The Russian govern-
ment has paid attention to the pros-
pect and huge potential benefits of
developing the region to the whole
the country.

Tundra City is a launching pad to
address the problems of the region:
population, development of infra-
structure, creation of new industry,
agriculture, science, and culture.

Tundra City is a new ark, which will
gather people together for a new life,
new qualified scientists and workers
will grow, who will put the Yakut ideas
into practice. The Center (a symbolic
heart) is built of 11 modules - logs,
including the following areas: scien-
tific, social, agro-industrial, residential,
relaxation, hospitality, educational,
and industrial. Two blocks (expedi-
tion and station) are located on the
surface; the rest of the program is
located underneath. A central skel-
eton supports spatial structures while
residential unit are built around an H
section, in which the central wall is
complemented by a number of locked
houses. Academic (scientific) units are
built of space trusses. Agro-industrial
unit consists of a structure of massive
floors, fixed on the central bearing
wall.

There also was presented the next
version of Oceanscraper created by
Hui Chen and Luying Guo from China
and the United States.

Constructing a building that floats
in the ocean has inherent benefits, the
main boon being buoyancy. Locating
a structure in the sea allows the pos-
sibility for massive complexes to be
constructed without the restraints of
gravity, opening possibilities for great
architectural experimentation.

Enter “Oceanscraper,” a design for
a cone-shaped underwater city com-
plex. The Oceanscraper has a large
“bowl” in the center to allow day-
light to reach the depths; surround-
ing the bowl is a ring of living space.
Submarines dock into the living space,
and residents remain inside, creating

a community of submarine apart-
ments. This mobility affords freedom
for residents and also allows each city
complex to shift rapidly, if need be.
Submarines are free to navigate both
within the bowl and outside of the
complex, and can dock collectively in
themed groups, such as submarines
that are performing research, or those
that are hosting tourist groups, etc.

Each complex has two Borei nuclear
submarines stationed at the bottom;
one is positioned to face the sky, the
other to face the sea floor. Borei sub-
marines are the fourth-class nuclear
subs used by the Russian Navy, but
their life spans will only carry them
through to the middle of the 21st
century. After they are decommis-
sioned, they must sit on the ocean
floor with radioactive waste material
inside, posing great potential threats
to sea life. Instead of letting them
rot, The Oceanscraper will commis-
sion these subs back into use, using
them as nuclear power stations. Power
lines from the submarines will connect
directly to the city complexes to bring
them energy. The power will be gen-
erated from the 16 intercontinental
missile launch silos located inside each
Borei submarine.

...The competition is finished, but it
always goes on. And fantasies of young
architects are far ahead of modern tech-
nologies. We just have to wait for a while
when they come into line.

PERSPECTIVES
Tower with a
"Treefort”

(p.72)
MATERIALS PROVIDED BY JAEGER
AND PARTNER ARCHITECTS

Guangzhou, the capi-

tal of the province of
Guangdong, is one of the
largest and most flour-
ishing cities in China at
present due to its role as

a key national transporta-
tion hub and trading port.
In the last few years a
score of ambitious urban
development projects has
reshaped the face of the
city and created a new
CBD. Constantly attracting
numerous internationally
renowned designs and
engineering companies,
Guangzhou today can take
pride in the realization of a
number of high class build-
ing projects.

The Guangfa Securities Tower, a 308-
meter tall class-A high-rise office build-
ing, will serve as the headquarter for
the eponymous company renowned
as one of Chinas leading providers
of financial services and establishes a
new landmark to the eastern portion
of Guangzhou'’s new financial and cul-
tural centre. The site marks a transfor-

mational pivot point to Guangzhou’s
urban fabric that changes the CBD’s
dominating orthogonal grid in this
location. In response to this condi-
tion the tower’s orientation is rotated
slightly, about 13 degrees, from the
standard North-South orientation of
the surrounding buildings. This subtle
rotation is not only providing delight-
ful view of the adjacent city park to
an increased number of the building’s
tenants. It's also expressing the tower’s
obelisk-like, sculptural character and
signifying its role as a vertical termi-
nus to the skyline of Guangzhou. As
a counterpoint to the linear arrange-
ment of the CBD, it embraces the
expansive park within a suspenseful
relationship and enhances its connec-
tion to the heart of the city.

Underlining the crystalline form, the
tower’s corners are chamfered, allow-
ing for more views to the users. With
the corner glazing tapering from the
base towards the ‘waistline’ and then
widening towards the top, the illusion
of a tapering volume at the base is given
while the main fagades in fact are strictly
vertical. In contrast, the facades of the
upper portions are angled less than 1
degree. In order to achieve the maxi-
mum FAR permitted for the plot, the
volumes subtracted in this process are
returned on the top generating togeth-
er with the aforementioned actions a
slender and elegant proportion of the
60-storey high rise. Additionally, the
tower’s lean silhouette and chamfered
corners lower the impact on the neigh-
boring residential building’s views sig-
nificantly in comparison with a regular
rectangular volume.

The application of digital paramet-
ric design tools to control all relevant
points of the building’s geometry
enabled precise refinement and kept
the design process flexible to quickly
react on changing conditions. At level
30 the tower is divided into two verti-
cal zones by a sky lobby. The lower
zone offers first class tenant space for
companies in the financial industry
and is accessible through two dedi-
cated elevator groups. Levels 2 to 6
are equipped to serve as restaurants
and connect to the entrance lobby
through three external view eleva-
tors. Functions in the upper zone that
accommodates the Guangfa Securities
headquarter offices include, among
others, a library, an archive, meeting
and training levels, a TV studio, five
executive levels with generous single
offices and a spectacular sky club on
the top level.

As continuous levels are occupied
by a single company, the opportunity
for vertically connecting several floors
was taken and atriums with stairs were
opened in the North. While allowing for
a better distribution of daylight in this
critical area, these measures encourage
internal communication and decrease
traffic load on the elevators.

The sky lobby serves this portion
of the tower via again two dedicated
elevator groups and is directly linked
to the ground floor lobby by six high
speed elevators.

Providing an additional level of

distribution the sky lobby concept
unfolds its potential to maximize floor
plan efficiency: by allowing for stack-
ing the elevators serving the Guangfa
Securities portion and those for the
tenant portion on top of each other
in the same shafts a fewer total num-
ber of shafts needs to be established,
thus significantly reducing the size of
the core.

Visual expression is given to the
two functional zones by repeating the
motif of the tower’s tapering base in
the sky lobby where a recess appears
to be carved out behind the build-
ing’s transparent skin. Generating the
impression of a building inside the
building an internal facade covers the
divergent base of the portion forming
the Guangfa Securities headquarter.
Defining a four storey high atrium in
the sky lobby it also creates space for
a large integrated media skin which is
visible from afar on three sides of the
building.

In total, 32 regenerative elevators
employing computer aided destina-
tion control systems come into use
while a sophisticated climate con-
trol system including heat recovery
ensures energy efficient conditioning
during the hot and humid summers as
well as in the uncomfortable winters of
the given subtropical climate.

The tower core, designed for
maximum flexibility and efficiency,
employs a cross corridor providing
a wide variety of layouts for circu-
lation and programme while main-
taining most compact dimensions.
Discontinuing one elevator group in
the upper third of the tower allows for
cutting back the core thereby balanc-
ing the ratio between traffic space and
usable space which upwards usually
tends to become increasingly adverse
in buildings featuring tapered shapes.
Meeting extremely high security
standards, the requirements for infor-
mation and communication technol-
ogy were increased repeatedly during
planning phase as functions like finan-
cial transaction floors or UPS systems
on every floor were added. Due to the
highly flexible core design all the addi-
tional demands could be implement-
ed without enlarging the cores outside
dimensions relevantly maintaining a
maximum of free usable space.

The structural design is based on
a proven approach. While dissipating
horizontals loads, the structural square
core receives vertical loads from a pair
of straight columns on each of its four
sides via outriggers on the three tech-
nical levels. Additionally, a part of the
forces is distributed to the twin col-
umns in each corner improving the
buildings balance drastically due to
their far spread position. This solution
provides a high level of light admission
and flexibility regarding office layout
as there is no necessity for diagonal
bracing elements crossing the space as
it is the case for e.g. diagrid structures.

In a functionally and aesthetically
integrated approach the unitized
facade system combines several mea-
sures for saving and generating ener-
gy. High performance Low-E insulated

glazing and a vertical sun shading
system minimize heat radiation input
while a black gradient frit print pattern
on the upper part of each glazing unit
not only blocks suns direct radiation
but also creates a visual transition to
the opaque spandrels.

Referring to highest standards con-
cerning building integrated photo-
voltaic (BIPV), the spandrels received
special refinement as they incorpo-
rate layers of solar active material with
curved glazing.

Their tilted shape improves the
efficiency of energy extraction signifi-
cantly and gives the glazing a fluid,
immaterialized visual character. Similar
elements are employed in the eleva-
tions of the double-height technical
levels covering their entire surface thus
featuring a degree of transparency.
With Guangdong being home to some
of the world’s leading manufacturers
of thin film solar products, research
and discussion arose with several local
companies leading to unique tailored
solutions for the project.

The facade’s overall appearance
gives the impression of a membrane
being tautly stretched between the
profiled columns in the corners of
the building. In an expressive sensual
manner, particular parts of the build-
ing are pronounced by sculptural
forms emerging from the vertical sun
shading fins in a similar way as an
elastic garment accentuates a human
body. At the sky lobby, the fins move
along the inner facade to emphasize
the tapering shape of the atrium as
well as forming a contrasting arc shape
to the expression at the top levels.
There, the fins gradually change form
and branch out to generate braced
supports carrying the curved glazing
which covers the sky club. In the same
time the vertical parts find their end-
ing as a counterpart to the overarch-
ing trapezoid frame formed by the
slender corner columns and achieve
an appearance which reminds of a
delicate crown.

The repetitive arc theme offers hom-
age to traditional forms of Chinese
architecture and comes into use at the
entrance level in plan view: with the
retreating movement of the facade
an inviting gesture for visitors and
tenants is given, while the opposite
shape of the canopy provides shelter
from the elements. Integrated into the
canopy roof, a layer of perforated pol-
ished stainless steel behind the glaz-
ing will be illuminated from the inside
and reflect natural light like a constant
stream of quicksilver during the day
while appearing as a floating source
of soft light at night. To ensure the
fabrication of these highly complex
organic shapes to be rational and cost
effective, they undergone intensive
refinement using advanced paramet-
ric design methods in order to avoid
double curved surfaces and other geo-
metrical issues.

Complementing the tower, a
24-meter tall elevated podium build-
ing adds human scale to the plaza
and balances the overall composition
of volumes. Overlooking the park, its

widely cantilevering shape, up to 18m
on each side, reminds of the sheltering
branches of the local Banyan trees and
acts as a majestic gate under which the
visitors pass as they enter the plaza.
Like a frame it focuses the visual con-
nection between the main building’s
entrance and the entry of the park thus
stressing their relationship.k

Landscape design includes an
expansive pool which extends the
tower’s shape to appear continuing
under the surface like an iceberg while
providing a cool micro climate for the
plaza. Several courtyards penetrate
the water surface to provide natural
lighting to several functions located
underground.

A generous pedestrian ramp leads
from the entrance lobby down to level
B1 where it opens to a wide atrium that
is extending outside of the building
through a corresponding courtyard.

Creating an underground lobby link-
ing the large canteen and the annex
building to the main circulation, this
space is accessible for the staff of
Guangfa Securities as well as for VIPs
who are offered dedicated parking
possibilities on this level. The under-
grounds total of five levels provide
around 850 car parking spaces which
are efficiently organized employing a
sophisticated circulation system fea-
turing two ramps integrated into the
plot’s landscape.

The highest international design
standards, environmental responsive-
ness, respectful urban design, highly
efficient floor plates, and memorable
public amenity spaces will distinguish
this tower from others. A headquar-
ters building which seamlessly links
exterior expression with interior envi-
ronmental quality, to create a transfor-
mational urban landmark and source
of pride for the city and the building’s
audience.

The Guangfa Securities Headquarter
Tower is currently going through
the process of design development
approval while preparatory site work
is already taking place.

Guangfa Securities Tower

Location: Guangzhou, China
Customer: Guangfa Securities
Architecture: Jaeger and Partner
Architects

Purpose: Office

Height: 380 m

Number of floors: 60

Total area: 158,263 sq. m

WINNERS
Innovations

Blend

(p. 78)
MATERIALS PROVIDED
BY CTBUH

Four Skyscrapers named
Regional “Best Tall
Buildings” for 2012 by the
Council on Tall Buildings
and Urban Habitat.

Best Tall Building “Worldwide” will
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be announced at October Awards
Ceremony. The competition organiz-
ers and award jury members noted the
high activity of skyscrapers construc-
tion around the world: in the prosper-
ous pre-crisis 2005, were commis-
sioned only 32 towers, in 2011 - 88, and
this year are scheduled for completion
96 high-rises. First place in the number
of tall buildings takes Asia, followed by
the Middle East.

The best building in the Asia &
Australasia region for the first time in
the history of the competition became
Australian skyscraper of 1 Bligh Street
in Sydney, designed by German archi-
tect Christoph Ingenhoven.

A difficult site in Sydney’s central
business district was transformed by
the elliptical tower, which offers ten-
ants several ground-breaking techno-
logical advances. The centerpiece is
Australia’s tallest naturally ventilated
skylit atrium, trimmed in glass and
aluminum, which soars the full height
of the building. Other innovations
include a double-skin, naturally-venti-
lated glass facade and a hybrid system
using gas and solar energy to generate
cooling, heating and electricity for the
building.

“The dramatic, naturally-ventilated
central atrium connects the office
workers with nature at the inner
depths of the plan, giving a sense of
openness for the entire building. The
series of communal spaces throughout
the building, and especially the fantas-
tic rooftop garden, add greatly to the
quality of life for the tenants.” - said
Werner Sobek, award juror, founder
Werner Sobek Group.

The best building of Africa &
Middle East has become the Doha
Tower skyscraper designed by Jean
Nouvel and built in the capital of Qatar.
The distinctive cylindrical form is ele-
gant and efficient, creating a distinc-
tive new landmark for the fast-growing
Qatar capital. The facade is construct-
ed of multi-layered patterns invoking
ancient Islamic screens designed to
shade buildings from the sun. Similar
in concept to Mr. Nouvel’s Torre Agbar
office building in Barcelona, the Doha
tower is the first tall building to use a
reinforced concrete diagrid columns in
a cross shape. There is no central core,
maximizing the interior space avail-
able for tenants.

“The skin of the building is a beauti-
ful expression of the local culture, con-
necting this very modern tower with
ancient Islamic designs. It also pro-
vides a fantastic pattern of light within
the building, while efficiently damp-
ening the impacts of the sun’s rays.” -
commented Richard Cook, awards
committee chairman and founding
partner of Cook + Fox Architects.

Palazzo Lombardia, the first
CTBUH award winner from Italy, turns
a government office complex into a
new public space for Milan. The proj-
ect, anchored by a 160-meter-tall
tower, offers a variety of open spaces
and passageways, linking the project
to the nearby Pirelli Tower.

Sustainability measures include
green roofs and active climate walls

with vertical blades that rotate to
provide shade. The central piazza is
covered by curved glass roof, recalling
Milan’s famous Galleria.

Jury comment: “In a city known for
history and fashion, the tower is per-
fectly attuned to the urban environ-
ment. More than simply a tower, the
project creates a cohesive blend of
parks and commercial space, with an
appropriately local flair,” - said Antony
Wood, CTBUH, executive director.

Dubbed the “Marilyn Monroe” build-
ing, due to its sexy curves, Absolute
Towers - Americas the Best Tall build-
ings has added a new landmark to
the skyline of Mississauga, the fast-
growing suburb of Toronto. The MAD
architects sought to add to something
“naturalistic, delicate and human in
contrast to the backdrop of listless,
boxy buildings.” the design features
smooth, unbroken balconies that wrap
each floor of the building. The torsional
form of the towers is underpinned with
a surprisingly simple and inexpensive
structural solution.

“There have been several curva-
ceous towers completed in recent
years — some using balconies to
achieve the free-form edge, and oth-
ers using the whole facade. With
Absolute we see the entire building
twisting to achieve the organic form,
creating a beautiful new landmark for
a developing urban area.” - comment-
ed David Scott, head of structural
engineering, Laing O'Rourke.

The first time CTBUH has intro-
duced the prize for innovations: it
was given to the Al Bahar twin tow-
ers, the office complex designed by
Aedas for Abu Dhabi. The jury appre-
ciated the tower’s innovative dynamic
facade opens and closes in response
to the movement of the sun, reducing
solar gain by more than 50 percent,
creating a more comfortable internal
environment for occupants and pro-
ducing a distinctive external aesthetic
which helps to define the building
as a gateway to the UAE capital. The
facade was conceived as a contempo-
rary interpretation of the traditional
Islamic “mashrabiya”; a popular form
of wooden lattice screen found in
vernacular Islamic architecture and
used as a device for achieving privacy
while reducing glare and solar gain.
Jury comment: “The dynamic facade
on Al Bahar, computer-controlled to
respond to optimal solar and light
conditions, has never been achieved
on this scale before. In addition, the
expression of this outer skin seems
to firmly root the building in its cul-
tural context.” - Chris Wilkinson, prin-
cipal and founder of Wilkinson Eyre
Architects.

There were also given personal
rewards. Helmut Jahn won Lynn S.
Beedle Lifetime Achievement Award.
Never predictable, never simplistic,
Helmut has developed a complex
portfolio of iconic buildings around
the world. Standout projects include
the Sony Center in Berlin, Xerox
Center in Chicago, Liberty Place in
Philadelphia and the new MGMVeer
Tower in Las Vegas. Once defined as
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a modernist, he broke away from rigid
labels to create his own blends of effi-
cient structures, paving the way for a
new era of sustainable buildings.

“Helmut has created a fantastic
legacy of tall buildings that spans
the globe. His reputation is as buoy-
ant in Europe and Asia as it is in his
hometown of Chicago, based on his
long-standing commitment to excel-
lence and embracing environmen-
tal themes,” - commented Timothy
Johnson, chairman of the CTBUH and
design partner with NBBJ.

Fazlur R. Khan Lifetime Achievement
Medal was rewarded to Charles
Thornton and Richard Tomasetti.

The long-standing partnership
between Charles Thornton and Richard
Tomasetti has provided the backbone
for many of the most dramatic and inno-
vative tall buildings around the world.
Theirlegacy includes Taipei 101 in Taiwan,
Petronas Twin Towers in Malaysia, the
World Financial Center in New York
City, Plaza 66 in Shanghai, China and
Pittsburgh’s Mellon Bank building.

Equally as important, they have tire-
lessly given back to the community as
educators and lecturers, helping to
train the next generation of structural
engineers.

“Charlie and Richard are one of the
industry’s enduring great partnerships
in structural engineering, reminding us
that no building is about one single
person. By presenting this award to two
people for the first time, the Council
acknowledges the importance of the
collaboration between two leaders
who have helped build some of the
world’s most important structures.” -
William Baker, structural engineering
partner at Skidmore, Owings & Merrill,
member of CTBUH Board of Trustees

1 Bligh Street

Location: Sydney, Australia

Owner: DEXUS Property Group; Cbus
Property

Architecture: ingenhoven architects;
Architectus

Completed: July 2011

Height: 135 m

Number of floors: 28

Purpose: Office

Structures: Enstruct Group
Communications Engineering: Arup
Sydney

Doha Tower

Location: Doha, Qatar

Owner: H.E. Sheikh Saoud bin
Mohamed bin Ali al-Thani
Architecture: Ateliers Jean Nouvel
Commissioning: March 2012
Height: 238 m

Number of floors: 46

Purpose: The Office
Structures: Terrell International
Engineering communications:
Terrell International

Palazzo Lombardia

Location: Milan, Italy

Owner: Regione Lombardia
Architecture: Pei Cobb Freed &
Partners

Associated architects: Paolo
Caputo Partnership; Sistema Duemila

Architettura e Ingegneria srl
Completed: March 2011

Height: 161 m

Number of floors: 40

Purpose: The government
Structures: Thornton Tomasetti
Communications Engineering: Arup

Absolute Towers

Location: Mississauga, Canada
Owner: Fernbrook and Cityzen
Architecture: MAD architects
Associated architect: Burka
Architects

Commissioning: August 2012
Height: Tower 1 -179.5 m;
Tower 2-158 m

Floors: Tower 1 - 56 fl., Tower 2 - 50 fl.
Purpose: Residential
Structures: Sigmund Soudack
Engineering communications:
Stantec

Al Bahar Towers

Location: Abu Dhabi, UAE

Owner: Abu Dhabi Investment
Council

Architecture: Aedas Architects Ltd
Commissioning: June 2012
Height: 145 m

Number of floors: 29

Purpose: The Office

Associated Architects: Diar Consult
Structures: Arup
Communications Engineering:
Arup

EXPERIENCE
Transparent on
Translucent

(p. 82)

TEXT BY VIKTOR RAZUVAEYV,
MANAGER OF PRODUCTION
AND DESIGN DEPARTMENT
“ALUTERRA SK” LTD.

For many years engi-
neers of the production
and design department
“Aluterra SK” Ltd. have
accumulated an experi-
ence aimed at solving
tasks related to the archi-
tectural and building
design of facades as com-
plex engineering systems
functioning as envelope of
buildings on the high mod-
ern level.

Traditionally the company “Aluterra
SK” gives a lot of attention to the
quality of goods produced and it pre-
supposes technology, safety and legal
validity of accepted design decisions.

Our specialists are continuously
looking for the most optimal decisions
for different engineering tasks in the
field of modern facade design.

One of the most important tasks
in the translucent facade design is to
choose a glass thickness for translu-
cent structure. In the article we share
our experience of solving engineering
tasks which aren’t enough structured
from our point of view.

Let's examine several approaches in

the context of the existing normative
base of RF and EU. A special attention
we will give to methods of selection a
required thickness for glasses in glass
packet.

DESIGN BENDING
RESISTANCE FOR GLASS

There is a selection of information
about the resistance of nontoughened
and tempered glasses from the norma-
tive documentation.

Nontoughened glass - GOST 111-
2001 “Sheet glass” [4]. Appendix b (ref-
erence). Bending resistance of glass -
15 MPa.

Tempered glass - GOST 30698-
2000 “Building tempered glass” [5],
“art.4.1.10. Reference values for glass
design resistance to tension under
bending: sheet glass — 120 MPa, fig-
ured glass - 90 MPa”".

SN 481-75 “Instructions for design,
assembly and operation of glass pack-
et” [2] offers to use as a recommended
design resistance to bending for tem-
pered glass a value of 250 kg/cm?, for
nontoughened glass — 150 kg/cm?.

The European standard EN 13474 [6]
offers to calculate a design resistance to
bending ( f ;) taking into account a basic
strength of glass (depending on chemical
composition of row glass, its type of pre-
stress, etc.) by the following way:

For float-glass -
fo . .am

ks "

m

fgd = krnod

For prestressed glass -
fu =( @*'kmou 5 )}/n;

v m

where:

fgk,— basic bending strength of
float-glass — 45 MPa;

fbk, - for tempered glass - 120MPa,
for enameled thermally tempered
glass — 75 MPa, for enameled thermally
hardened glass — 45 MPa;

K .- dimension factor K, = AM,
where A - area of glass;

K moa - a factor depending on dura-
tion of a load applied for element
under calculation, (0.27 - for perma-
nent load, 0.36 - for snow load, 0.72
- for wind load);

Y — material safety factor for non-
toughened float glass - 1.8;

Yy — material safety factor for tem-
pered glass - 2.3;

V., — safety factor for EU countries.

The production and design depart-
ment “Aluterra SK” Ltd. formulated
the following recommendations for
assignment of design tension resis-
tance under bending:

when momentary loads on non-
toughened glass are applied, a value
of 15 MPa [4] for the design bending
resistance is to be taken;

when any loads on tempered glass
are applied, a value of 25 MPa [2] for
the design bending resistance is to
be taken;

when dead loads on nontoughened
glass with area up to 4 m? are applied,
a value of 6.4 MPa [7] for the design
bending resistance is to be taken. (See
also the formula 1);

when durable loads on nontough-
ened glass with an area up to 4 m?

are applied, a value of 8.5 MPa [7] for
the design bending resistance is to be
taken (see also the formula 1).

It should be noted that it is possible
to apply a value of design bending
resistance recommended and certi-
fied for special types of operation by
laboratory on the base of tests of a
purchased lot of glass.

PECULIARITIES OF CALCULATION
FOR MULTILAYER GLASS (TRIPLEX)

The European standard EN 13474 [7]
combines a calculation of multilayer glass
with calculation of design thickness, i.e.
value of thickness of solid glass when a
bending or maximum stress, other con-
ditions being equal, are equivalent to a
multilayer glass under calculation.

A factor of duration of applied loads
is most important when a design
bending resistance for multilayer glass
is determined.

When there are permanent or tem-
poral sustained loads, a factor of col-
laboration of layers in multilayer glass
vanishes, under temporary short load
(wind) a factor of collaboration of lay-
ers of safe multilayer glass achieves 1.

Thereby, when temporary short
loads (wind) are applied we offer to
determine a design thickness of safe
laminated glass for calculating bend-
ing and maximum stresses as a sum of
thicknesses of all layers of glass.

For temporary long-term and perma-
nent loads we offer to determine a design
thickness for calculating bending as:

hel,w :\3/2, hi3 -2)

For temporary long-term and per-
manent loads we offer to determine a
design thickness for calculating maxi-
mum stresses as:

S > YL

et i:j = h

where
ot~ design thickness of lami-
nated glass for calculating bending
NI design thickness of lami-
nated glass for calculating stress in
j-glass (to calculate a stress, it is nec-
essary to take a value of the thickest
glass);

h, - thickness of i-layer of laminated
glass;

h. - thickness of j-layer of laminated
glass.

Loads on glass in glass packet

Load distribution between glasses
in glass packet

The instruction for design, assembly
and operation of glass packets SN 481-
75 [3] permits to take into consider-
ation a collaboration of glasses in glass
packet. In correspondence with the
article 3.7 [3], a design load on glass
5 is calculated by the formula:

q,=9+(q+pn+q +0q, @

where

g - design load from own weight of
glass (for clerestory);

g - design wind load;

P - design snow load (for clere-
story);

(; -design load from air tempera-
ture changes determined in accordance
with instructions of the art.3.9 [3];

0, —design load from barometric
pressure changes determined in accor-

dance with instructions of the art.3.10 [3];
N —factor assumed as 0.55 for two-lay-

er glass packet, 0.36 for three-layer glass

packet with glasses of equal thickness.

Thereby, in accordance with SN 481-75
[3], loads on exterior and interior glasses
in single glass packet are distributed in
the following proportions: 55% of exter-
nal stress on glass packet is for exterior
glass and 45% - on the interior. In two-
chamber glass packet the exterior glass
has 36% of outside load. (Attention: the
load distribution is correct just for similar
glasses in glass packet!)

A method to state loads on separate
glasses in glass packet offered by the
instruction of SN 481-75 permits to
take into consideration a collaboration
of glasses in glass packet.

In the European standard EN 13474
[7] a calculation of required thickness
for glasses in glass packet is also based
on keeping glass collaboration in glass
packet.

The European standard EN 13474 [7]
doesn’t permit to make calculations for
two-chamber glass packet but gives an
opportunity to carry out a static calcula-
tion for glasses of several thickness in
single-chamber glass packet and single
facade glass in translucent structure too.

Description of mathematical model
accepted by EN 13474 [7]

A distribution of external load on
exterior and interior glasses is calcu-
lated in dependence on a stiffness
factor of exterior and interior glasses
d1 and d2 and an air space factor f too:

8= , (5)
h1® + h2®
3
5= —12 ,(6)
h1® + h2®

where

h1 - thickness of exterior glass;

h2 - thickness of interior glass;

d1 - unit stiffness of exterior glass;
d2 - unit stiffness of interior glass;
An air space factor fis calculated too:

S S (7)
*= 4

1+ 2
a
where
a - the smallest dimension of glass
packet; : 025
s-h1%h2?
a =289 ——m—
(h® + n2%)-ks, ,(8)

s — dimension of glass packet frame
[mm],
k5 - factor of glass packet shape.

In correspondence with EN 13474
[71, when momentary load is loaded to
the vertical glass packet from exterior
part of the glass, loads on exterior and
interior glasses are distributed in the
following way:

load on exterior glass F_ . when an
external load is applied:

exter Fouts = (51 +62¢) 2 Fexter’ ©

load on interior glass F__ when
external load is applied:

Fexter - Fmter =(1- ¢)82 X Fex\er' (10)

The method permits to find values
of maximum stresses and deflections
for interior and exterior glasses. And it
gives an opportunity to predict a value
of deflection for separate glasses of
glass packet, and quite often it isimpor-
tant aesthetic parameter (absence of
lenses) controlled by customer.

LOADS ACTING ON GLASS
PACKET (WIND, SNOW, CLIMATIC
AND HIGH-RISE)
SNOW AND WIND LOADS

SNiP  2.01.07-85* “Loads and
impacts”. Updated version. [0] gives
answers for an issue of determination
of normative and design wind and
snow loads on glass packets. In corre-
spondence with this normative docu-
ment it is required to take into account
an impact of peak loads in compliance
with the section 11.2 [2].

Climatic and high-rise loads

A climatic load is a load which
appears inside the glass packet due to a
difference of air temperature and mete-
orological pressure between a place of
production and place of application.

A high-rise load is a load which
appears due to difference of baromet-
ric pressures.

SN 481-75 [3] calculates a climatic
load G; and high-rise load Gamwith
nomograms in dependence on glass
packet area, ratio of sides, thickness of
glasses, air temperature and baromet-
ric pressure difference.

European norms EN 13474 [7] cal-
culates climatic and high-rise loads
acting on glasses in glass packet by
the formula:

Fy=0 X (P + 0,99, ), (11)

where

P, and p., are accepted in accor-
dance with the recommended table 1
for different climatic conditions.

f - see the formula 7.

Table 1
TABLE FOR CALCULATION OF N
SHAPE FACTOR K5 e
Ratio of sides k5% High-rise load (p_)
“smaller side”/ (linear [kN/m?] o
“bigger side”/ theory)
1 0.019 : :
0.9 0.024 Conditions Climatic Fo_r Fo_r
load (p_,)| applica- |applica-
0.8 0.029 co PP PP
: : [kN/m?] | tionata |tionata
8; 8(034312 height | height
05 0.050 upto | upto
0'4 0'059 400 m 700 m
0.3 0.068
0.2 0.077 Summer +12 +3.6 +8.4
0.1 0.086
0 0.095 Winter -15 -36 -84
* -~ valid for small deflections
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DESCRIPTION OF MAIN METHODS
OF CALCULATION FOR GLASS
(GLASS PACKET) BY THE FIRST
AND SECOND GROUPS

OF LIMITING STATES

Calculation of thickness of glass

in glass packet in accordance with
European norms EN 13474 [7]

The method permits to make calcu-
lations for glass packets with different
thickness of exterior and interior glass-
es supported along a contour and cal-
culations for glass packets supported
along two and three sides.

The calculation takes into account all
loads acting on glass packet.

The calculation determines maximum
stresses and deflections of glasses in
glass packet from joint impact of cli-
matic, high-rise, wind and snow loads.

The method permits to calculate a
thickness of multilayer and solid glass-
es too.

A disadvantage is an impossibility to
calculate two-chamber glass packet.
Calculation of thickness of glass in
glass packet in accordance with SN
481-75 “Instruction for design, assem-
bly and operation of glass packets” [3]

The instruction permits to calculate
single-chamber and two-chamber glass
packets with equal thickness of glasses.

The calculation determines maximum
stresses and deflections of glasses in
glass packet from joint impact of cli-
matic, high-rise, wind and snow loads.

A disadvantage is a low accuracy of
obtained results.

CALCULATION OF SOLID GLASS
Timoshenko’s formula [8]

The Timoshenko's formula is recom-
mended for calculation of glass roofs
and glass plates supported along a
contour. It is assumed that the glass
plate doesn’t have any horizontal dis-
placements.

—b. (B-2.6q) ,(12)
= —05

t

where

t - thickness of glass plate [mm];

o, - allowable design stress [kN/m?];

g - load on plate [kN/m?];

2.6 - factor taking into account a
long-term load which is applied only
for glass plates;

b - a shorter side [m];

3 - factor taking into consideration
a shape of material (see the table 1).

TABLE FOR DETERMINING THE
FACTOR B

Ratio of sides B when
a/b u=0.25
1 0.28
1.1 0.33
1.2 0.37
13 0.41
1.4 0.45
1.5 0.48
1.6 0.51
1.7 0.54
1.8 0.56
1.9 0.59
2 0.61
3 0.71
4 0.74
5 0.75

Simplified Vigen’s formula [8]

Sometimes a simplified Vigen'’s
formula is applied for determination
of a thickness of glass plate of roof :

where

g - wind pressure [kN/m?;
b - a longer side [m];

b - a shorter side [m].

Markus’ formula [8]

It is a method of calculation of thick-
ness of glass plate in vertical window
a deflection from the vertical line
of which doesn't exceed 10e and a
deflection of upper end from the ver-
tical surface coming through the bot-
tom isn’t more than 300 mm.

2 2
PO L -M,(M)
“ e ® 140 1404
where
r=b/a;

p - total wind load on glass plate
q X aXxb[kN];

v - Poisson'’s ratio (for glass 0.25);

o, - allowable design stress [kN/m?];

*— by materials of the magazine
«Glassbuilder», issued in 1997.

For general cases our specialists
apply the mathematical model offered
by the European norm EN 13474 [7]
with external loads and values of
design physic and mechanical char-
acteristics of glass in accordance with
norms of RF.

We believe that in some cases for
preliminary calculation including two-
chamber glass packets it is possible to
apply loads calculated by SN 481-75
(only for equal glasses in glass packet).

Our company calculates single
glasses applying the mathematical
model offered by the European norm
EN 13474 [7] with external loads and
values of design physic and mechani-
cal characteristics of glass in accor-
dance with norms of RF.

Also from our point of view, it is pos-
sible to apply Timoshenko's formula
to find a required thickness of glass by
criteria of necessary strength of verti-
cally placed single glasses supported
along a contour.

We apologize to our readers that
due to natural limits for volume of
printed material information in the
article is stated by theses and we don't
touch upon very interesting topic of
calculation of glass plates with appli-
cation of numerical methods. We will
be glad to continue a dialog with all
who take an interest in solving very
interesting engineering tasks.

Literature:

1. MDS 56-1.2000 “Recommendations
for choosing and assembling modern
window constructions”/Moscow;
2000.

2. SNiP 2.01.07-85* “Loads and
impacts”/Moscow; 2000.

3. SN 481-75 “Instruction for design,
assembly and operation of glass
packets”.

4. GOST 24866-99 “Glued glass pack-
ets for building purpose”
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5. GOST 111-2001 “Sheet glass”

6. GOST 30698-2000 “Building tem-
pered glass”

7. EN 13474 European standard Glass
in building - Design of glass panes.
8. Magazine «Glassbuilder», issued
in 1997.

UNDERWAY
Dip Angle
of Capital Gate

(p.86)

TEXT BY DR. PEYMAN ASKARI
NEJAD, PRINCIPAL AND
DIRECTOR OF STRUCTURAL
ENGINEERING TED JACOB
ENGINEERING GROUP, USA, JEFF
SCHOFIELD, ARCHITECT ROBERT
MATHEW JOHNSON MARSHALL,
DUBAI, UAE

DESIGN CONCEPT OF THE BUILDING
Throughout history, iconic architec-
ture and exhibitions have had a strong
link. Many years ago, iconic structures
such as Paris’ Eiffel Tower were built
as visual symbols of exhibitions. In
2005, ADNEC (Abu Dhabi National
Exhibitions Company) began to build
a new state-of-the-art exhibition cen-
tre which would be the largest in the
Gulf region, and provide world class
facilities for live events to flourish in
Abu Dhabi. It was strongly felt that
the entire development required a
signature tower; a cutting-edge struc-
ture that was a marvel of futuristic
design, aesthetic splendour and tech-
nical excellence that would celebrate
human achievement and reflect the
dynamism of Abu Dhabi.

The tower’s curvaceous shape draws
strongly on the sea and desert - two
elements that have great resonance
in Abu Dhabi. The building’s form is
meant to represent a swirling, spiral of
sand, while the curved canopy, known
as the ‘splash,’ is like a wave rolling over
the adjoining grandstand and rising up
on one side of the tower, reinforcing
the site’s proximity to the water and the
city’s sea faring heritage.

By integrating with the National Day
grandstand — one of Abu Dhabi’s most
historic structures — Capital Gate under-
scores the bond between the tradition
and modernity that is characteristic of
Abu Dhabi’s developmental approach.

SITE PLANNING

Capital Gate was designed as a leaning
tower in response to the Client’s ambi-
tion to provide an iconic landmark for
the entire development. Therefore, the
tower contrasts with the low horizon-
tality of the Exhibition Halls to which it
is connected, while its organic leaning
form stands proud of the high-rise
developments growing up all around
it. Capital Gate takes full advantage of
its shoreline site to maximize its urban
impact as a dominant feature visible
from all over Abu Dhabi.

ADNEC_AFFECTION PLAN BASE
Capital Gate forms the focal point of
ADNEC's exhibition halls and Capital

Centre master development, com-
prising 23 towers including branded
hotels, commercial buildings, residen-
tial and serviced apartment complex-
es and developments for mixed use.
These facilities are built overlooking
an urban highway along the south-
western shore of Abu Dhabi peninsula,
which will be developed with marinas,
sports facilities, and other urban ame-
nities. Capital Gate dominates this site
from its position at the Western edge
of the complex, adjacent to the exhibi-
tion halls and grandstand of which it
is a part.

The tower stands out on the skyline
because it is slightly removed from
ADNEC's high-rise development on
the Eastern side of the site. Due to this,
views out from Capital Gate are exten-
sive in all directions. The preferred
views are out to sea and all along
the coastline. Views towards the city
are becoming more impressive as Abu
Dhabi grows up around it. Capital Gate
cuts the most striking profile against
this emerging skyline.

ARCHITECTURAL EXPRESSION

The daring form of Capital Gate is
due not only to its lean, but also to
its funnel shape; it widens as it spi-
rals upwards and outwards. This ges-
ture creates the dramatic sculptural
form which is expressed architectur-
ally in a variety of ways. The facade
glazing emphasizes the organic form
with diagonals spiraling up along the
structural diagrid. This weaving pat-
tern is further broken down with indi-
vidual panes of glass in a complex
mesh wrapping the entire building.
The sheer skin is interrupted only by
two entrances on the ground floor, the
footbridge to the car park, and the ter-
races at the top of the “splash”.

The potentially monumental scale
of Capital Gate is tempered by the
“splash” sun shading on the South
facade. This metal mesh screen at the
lower half of the tower adds complex-
ity to the overall form as it highlights
the different uses of the tower; offices
in the lower half, and hotel in the
upper half.

Architecture is about space making,
and every effort is made to express
the drama of Capital Gate in its interior
spaces. The hotel arrival is at the top of
the splash, on the 18th floor, where vis-
itors discover a panoramic view of Abu
Dhabi. The lobby lounge is a double-
height space cantilevered out beyond
the tower diagrid, providing a dra-
matic arrival worthy of this spectacular
building. The dining hall on this floor
is also a dramatic double-height space
positioned where the tower form leans
out at the steepest angle.

Due to Capital Gate's funnel shape,
the upper half of the tower widens
to create an atrium at the hotel guest
room floors. This space is perhaps the
most surprising discovery the visitor
makes inside the building. The atri-
um is funnel shaped and is a space
carved out of the solid form around
it, spiraling and leaning along with
the tower. It too is expressed with a
diagrid structure describing its organic

shape. While vertical in proportion, the
atrium is rather intimate in scale. Light
filters down from the large skylight
roof above to create a serene environ-
ment.

AREAS OF INNOVATION WITHIN
THE PROJECT

- 18 degree westward lean, Guinness
record for ‘world’s furthest leaning
manmade tower".

« First building in the world to use a
pre-cambered core with a built-in lean
of 350 mm that has been engineered
to straighten with the addition of the
upper floors

« First building in the world to use
vertical post-tensioning of the core
to counter movement and support
stresses created by the building’s
overhang

» Some of the foundation piles are in
tension; all 490 piles were initially in
compression during construction to
support the lower floors of the build-
ing and to counteract the stresses
caused by the overhanging floors,
those on the underhanging side of the
tower are now in tension.

- Capital Gate is one of few buildings
in the world to use a diagrid structure,
and the only one that features two
diagrid systems; an external diagrid
defining the tower’s shape, and an
internal diagrid defining an atrium in
the upper half of the tower.

STRUCTURE; THE TOWER CONCEPT

The Tower is a mixed use iconic tower
development of offices, five star hotel
suites and retail shopping. The tower
consist of: 34 storys with an overall
height of 160m above grade and 1
basement level 5.2 m below grade. A
4m floor to floor level is maintained
throughout the tower, except at
ground level (+8.0), mezzanine level
(+16.0), plant level 1 (+24.0) and plant
level 17 (+84.0) which are 8m floor
to floor heights. The floor to floor
height is kept constant throughout the
height of the tower which results in a
consistent vertical arrangement of the
external structural diagrid.

As the floor plates rises up the tower
it grows and distorts towards the west.
To accommodate the unique exterior
(organic) shape, cross braced frames
that extends two (2) storys for the
full height of the tower has been pro-
posed and implemented. This framing
system is termed a structural external
diagrid. The external diagrid provides
lateral stability (~30%) and act as the
perimeter load bearing elements for
the floor structures.

The main lateral stability element
(~70%) is the central oval concrete core
that extends vertically the full height
of the tower. The core encloses the ele-
vator lifts, staircases and service rises.
The tower sits on a one story basement
concrete structure which serves as the
podium. The central core is anchored
at the basement, while the anchor-
ages for the external diagrid are set at
ground floor level on a concrete col-
umn - ring beam system. Between the
core and the exterior diagrid, two rows
of steel columns rise up to the mid-

tower levels. Since the floors follow the
diagrid as it shifts from its longitudinal
axis, the outer row of columns stop at
the 13th Level, and the inner row of
columns stop at the 17th Level. The
internal diagrid starts at the 18th Level
to rise all the way to the roof, to form
the atrium for the hotel floors.

The public entrance atrium is
topped by a light weight metal woven
mesh panel enclosure that starts at a
junction with the grandstand and rises
up the side of the tower to the pool
deck at the 19th Level.

This enclosure provides the shad-
ing to the south facade of the tower,
and is herein given the name ‘Splash’.
The metal mesh panels are framed to
a light steel assembly which is in turn
attached to the tower at selected floor
levels using a steel brace system. A ter-
race with pool deck projects out of the
diagrid at the 19th floor at the south
side. This terrace floor is supported
on a system of deep steel trusses and
struts to the next lower two floors. An
exterior steel truss that is part of the
truss-strut system supports the pool
and the top of the ‘Splash’.

Capital Gate's basic structure is a
vertical concrete core surrounded by
a steel diagrid describing the external
form of the tower. Steel beams span
between the two, supporting com-
posite metal deck and concrete floor
slabs. Up above, the atrium is formed
with an internal steel diagrid attached
to the core. Steel girders span directly
between the external and internal
diagrids, creating column-free floor
spaces with typical spans about 12
meters in length.

The external diagrid is composed of
hollow square sections 600 x 600 mm
on a side. They carry floors 4 meters
high. Each diagrid member is a differ-
ent length depending on the angle
at which it leans. The external diagrid
members are made from welded steel
plates, 80 mm thick at the bottom
floors, and progressively lightening to
40 mm at the top floors. The internal
diagrid around the atrium is made of
round steel profiles 400 mm in diam-
eter, also hollow.

The diagrid connections are nodes
located at the floors slab levels where
girders frame in. The external diagrid
nodes are designed for the facade
panels to frame in on the outside, too.
These connection details were studied
extensively to optimize buildability as
well as structural integrity.

Main structural steel work con-
sumed more than 13,000 tons of mate-
rial in addition to the metal decking.
Steel skeleton consists of 702 nodes of
external diagrids with an addition of
5 nodes of external dummy diagrids
at level 18-18M-19 and 120 internal
diagrid nodes at the intersection of
the members. At the intersecting
nodal points, the hollow members
have met with offsets in two axes and
floor beam met at the third axes along
their surfaces. As none of the panels
is coplanar to another, each node is
unique and formed with heavy thick
cruciform punch through the plates. In
order to minimise the member offsets

at the nodal points, diagrid members
have been oriented by the ‘bisection
of bisecting planes’ method.

The concrete core occupies the only
vertical space available in the tower
profile. It has high reinforcement lev-
els, especially at the steel framing con-
nections. The core has two innovative
features;

- pre-cambered core; during construc-
tion it was poured slightly off vertical,
so when the tower floors were framed
in to the opposite side, the added load
straightened the tower.

- post-tensioned core; vertical cables
in the core are tensioned to counteract
the lean. These cables are installed in
vertical segments that overlap each
other every 7 floors. Strung together,
they span the entire height of the core
to maintain it in a perfectly vertical
position.

This is not the same as wind brac-
ing. Abu Dhabi has light winds, which
Capital Gate counteracts through a
combination of;

- dense network of core walls

- outriggers at the 17th floor mechani-
cal level connecting the core to the
external diagrid

The tower’s round form and diagrid
structure provide inherent resistance
to torsion. At the ground floor, a mas-
sive concrete ring beam transfers the
thrust of the diagrid into the founda-
tions. It is noteworthy that Abu Dhabi
is in a low seismic hazard zone, and
the appropriate factors of safety and
stiffness were applied for structural
integrity.

The sun shading is a lightweight
metal mesh hung from the terraces at
the 18th and 19th floors. In turn, the
terraces are cantilevered out 12 meters
from the tower. They are braced back
to the external diagrid with steel pro-
files reaching diagonally down to the
plant floor level below. At this same
mechanical level, on the opposite
side of the tower, the atrium internal
diagrid framing is transferred to the
core with steel profiles placed diago-
nally in section. Indeed, the plant floor
at mid-height ties together all the pri-
mary structural elements of the tower.

TOWER FLOOR SYSTEM

The floor framing system consists
of 90mm concrete (110mm at plant
floors) on 80mm composite metal
deck (CNT=0.9Tmm minimum), span-
ning between secondary composite
steel beams, supported on primary
steel beams. The primary steel beams
connect directly to the nodes of the
external diagrid, span across the floor
and connect to the central concrete
core or the internal steel diagrid. In
some cases the primary beams are
composite steel beams to enhance the
floor vibration and acceleration.

ADVANTAGES:

« Rapid construction.

» Can use castellated beams in place
of normal steel beam (with strategic
openings) so that services can pass
through the openings, resulting in
a reduced floor to floor height or
increased clear ceiling height.

+ Maximum clear ceiling height =
2900 mm
DISADVANTAGES:
« Potential high cost associated with
castellated steel beams.
« Voids in (castellated) beams will gov-
ern MEP services routing and sizing.
The vibration characteristics of the
floor system for the different types of
occupancies (retail, offices, gym and
hotel) have been investigated and
stiffness’s of the floor members were
adjusted to limit the frequencies to at
least 4.9hz and above for the available
damping mass that is present in the
system.
The following figures represent the
floor framing structural system pro-
posed for the tower.

TOWER CONSTRUCTION

BIM control of the structure in every
stage of the project, modeling the
complex diagrid members of the
Capital Gate tower was managed well
with the features of Tekla Structures.
The attributes in the software helped
to smoothen the construction of the
structure. For the design part, the
members were oriented with mini-
mal offset by adopting the method of
‘bisection of bisecting planes’. These
offset values were taken from the Tekla
3D model and used in the design of
cruciform nodes. The lengths of the
welds included in the model were
used to do the weld design of the
cruciform nodes. Beams connected to
the nodes were moved in the model to
avoid member clashing, which could
result in eccentric connections.

The eccentricity was measured from
the model and used in the connec-
tion design. The actual cut-to-length
measures of the members were
taken from the preliminary model
developed at the initial stage of the
project to procure the material. This
helped in reducing material wastage.
The quantities for bolts, shear studs
and paint were obtained from Tekla
Structures reports. The assembly lists
derived from the Tekla model were
converted into worksheets, and other
departmental activities, such as fab-
rication, painting and erection, were
planned and monitored using these
worksheets.

FASTER, MORE ACCURET
FABRICATION

NC files exported from Tekla
Structures facilitated faster and more
accurate fabrication. For the fabrica-
tion of diagrid members, temporary
jigs were made with the help of coor-
dinates of individual assemblies that
were taken from the model. Fit up of
the individual parts of the nodes was
done with the 3D coordinates taken
from the model. Location of centre
of gravity and weight of individual
assembly were taken from the reports.
These were used to work out the lifting
method statement and in the design
of erection engineering.

A bolt report based on the assem-
bly marks helped the rigging team
to have control over bolt usage. The
global 3D coordinates taken from the
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Tekla model were utilised for erecting
the diagrid assemblies at their exact
position. After this, the Tekla model
was passed on to the cladding team
to work out the design of the clad-
ding system. The model was used to
coordinate with the architectural pro-
file model to nullify interface issues.
Thus the model generated in Tekla
Structures played a vital role also in
completing the works in a safe and
faster way.

TOWER EXTERNAL DIAGRID

The external diagrid frame members
are (Rectangular Hollow Sections) RHS
600 x 400 with various thicknesses
(16mm - 40 mm). The use of rectangu-
lar shaped sections rather than circular
sections is to provide a flat surface for
the facade glazing mullions to attach
and to express the strip effect to the
external facade.

The connection (‘'node’) detail con-
sist of crucifix plates welded to the
intersecting cross bracing members
and bolted to the external tie beam
(HRS 250 x 600).

Each ‘node’ point is suggested to
include two (2) frame members that
extend floor to floor, creating an ‘A’
shape piece that can be fabricated
off-site and erected into position and
welded (or bolted) on site to the other
installed ‘node’ assemblies.

It should be noted that each ‘node’
assembly will have different end
angles due to geometry and the dead
(construction) load deflection of the
structure.

The following figures illustrate the
‘node’ connection detail for the exter-
nal diagrid.

TOWER INTERNAL DIAGRID

The internal diagrid starts at the 18th
floor and rise all the way to the roof,
to form the atrium for the hotel floors.
The internal diagrid is supported on
deep concrete beams that projects
from the central concrete core from
L17 to L18.

The internal diagrid frame members
are (Circular Hollow Sections) CHS 500
diameter with various thicknesses
(16mm - 32 mm). The uses of circular
sections rather than rectangular sec-
tions have been proposed to provide
a better visual perspective within the
hotel atrium. The connection (‘node’)
details are similar to the external
diagrid ‘'node’.

GRANDSTAND CANOPY

The canopy is a light weight perfo-
rated metal panel covering that inte-
grates with the ‘Splash’ of the tower to
simulate a continuous surface rising up
/ or flowing down from the tower and
extending laterally outward to cover
the existing grandstand. An expan-
sion joint at the left end of the canopy
serves as the junction with the ‘Splash’.
The canopy is about 240 meters long
and will contain expansion joints at
the same lines as the expansion joints
of the existing grandstand structure.

CANOPY FRAMING SYSTEM
The framing system for the canopy are

open-web steel trusses spaced 6m on
centers, supported on inclined struts
that connect to the truss within its mid-
dle third approximately making cantile-
vers out of the outer thirds of the truss.
The struts are anchored to the upper
level of the existing structure.

FACADES

Capital Gate's cladding consists of two
distinct elements:

- Curtain wall glazing system

- Metal mesh sun shading systems.
Both were installed by the same manu-
facturer in order to ensure close coor-
dination between these interlocking
systems and with the steel diagrid to
which they are attached.

The curtain wall consists of diamond
shaped panels stacked up floor by floor.
Each unitis 2 floors high and one diagrid
wide, about 8 x 8 meters on average.
They follow the geometry of the struc-
tural diagrid, which carries their weight
vertically. The panels are braced for wind
resistance at the middle floor slab, which
carries the horizontal load.

CURTAIN WALL UNITS ARE MADE
OF TWO COMPONENTS:

- The steel framing was manufactured
in Austria. The frame profile is triangu-
lar to take loads in all directions.

- The glass was made in the United
Arab Emirates. It is a low-e glass, very
transparent, yet provides good ther-
mal insulation and glare reduction.

These components were assembled
in Abu Dhabi into panels, which were
transported to the site on over-sized
flatbed trucks custom-made to accom-
modate the large units.

The metal mesh sun shading is
made of light-weight metal framing
with stainless steel wire mesh 90%
open. The “splash” is a flexible sys-
tem designed to follow Capital Gate's
curving forms. It is braced back to the
tower every 5 floors with round steel
profiles. There are cross-bracing rods
every floor. The connections for these
elements are located at each diagrid
node, and go through the curtain wall
joints to reach the steel structure.
Above the ground floor, as the geom-
etry turns from vertical to horizontal,
steel tree structures reach up to hold
the splash form in place.

FACADE MAINTENANCE
IS PERFORMED IN VARIOUS WAYS:
- curtain wall elements are repaired
and replaced from the inside
- cleaning is from the outside via
abseiling
- sun shading elements are lightweight
and repaired via abseiling

It is a common technique in the
Middle East to use abseiling. Capital
Gate has eye-hooks in the curtain wall
joints at every node, so the abseilers
can hoist themselves up close to the
overhanging surfaces. Inside the
splash, abseilers manoeuver between
the braces and rods to clean both glass
and mesh at the same time.

SUSTAINABLE STRATEGIES
EMPLOYED ON THIS PROJECT
Everything about Capital Gate is
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designed to advance sustainable
aspects of tall buildings, from the site
planning to the construction process
and the operation of the building.
These sustainable elements inform
and reinforce the daring shape of the
tower, which is more complex than
one’s first impression.

In terms of urban planning, Capital
Gate maximizes the environmen-
tal potential of its shoreline site to
emphasize solar shading on the South
facade, while opening out to ocean
views toward the North-West.

The metal sun shading on Capital
Gate extending over the existing
National Day grandstand is an exem-
plary sustainable approach to urban
preservation. In addition, solar panels
are integrated on the roof of the car-
park serving Capital Gate, providing
shade to these outdoor parking areas
while reducing energy requirements
for the tower.

Capital Gate’s organic shape lends
itself to savings in construction mate-
rials, resulting in reduced embodied
energy and carbon emissions during
construction:

- Its rounded form is aerodynamic,
presenting less resistance to the wind
than a rectangular building, thereby
requiring less structure for lateral
loads.

- The round facade perimeter encloses
space more efficiently than a rectan-
gle, so less facade surface is needed
than for a conventional floor plate of
identical area.

- The steel diagrids enclose space
efficiently, using long spans over 12
meters with no columns.

The result is that fewer materials
are required for structure and facades.
This is a reduction in concrete, steel
and glass, materials which all have
high carbon content and embodied
energy. In addition, the glass was
manufactured locally, further reducing
carbon emissions due to diminished
transportation.

The design teams integrated a
maximum of sustainable aspects into
Capital Gate, which will reduce energy
consumption throughout the opera-
tional lifetime of the building. These
include both passive and active sys-
tems, as follows:

- Metal mesh sun shading

- Double facade

- High-performance glazing

- Vegetated roof at the ground floor
- Low-flow water fixtures

- District cooling

- Variable speed air conditioning

- Heat exchange for ventilation

- Energy monitoring and controls

Capital Gate’s most visible sustain-
able feature is the “splash” which
twists around the building towards
the south to shield Capital Gate as
much as possible from direct sunlight.
The metal mesh eliminates 30% of the
sun'’s heat before it reaches the build-
ing, reducing the air conditioning load
on these floors.

Also it provides outdoor shade to
the main entrance at the ground floor.

The upper half of the tower has
a double facade to reduce the solar

heat gain at the hotel levels. This is a
modified double facade, which recy-
cles interior air from the guest rooms
into the facade cavity. Here it creates
an insulating buffer between the hot
outside air and the cool inside air.
The air is re-used in the room rather
than exhausted and replaced with out-
side air. It is estimated this system will
reduce energy consumption by 5-10 %
for air conditioning in the hotel floors.

Passive design elements include
the landscaping all around Capital
Gate, creating a vegetated roof over
the basement which encompasses
the entire site, significantly increasing
the thermal insulation and reducing
the need for air conditioning. Native
plants are used, which require less irri-
gation than conventional landscaping.
To further reduce potable water use
in this desert context, low-flow water
fixtures are installed in the public areas
and washrooms, including WCs and
faucets.

There are a number of active sus-
tainable strategies, including dis-
trict cooling provided by Abu Dhabi
Municipality, a more energy-efficient
means of obtaining chilled water than
installing chillers on site. The chilled
water is distributed by variable speed
pumping, which reduces energy use
in operating the air conditioning. Heat
recovery wheels reduce energy use
for ventilation by exchanging hot and
cool air during the intake and exhaust
process. Energy monitoring and con-
trols in the Building Maintenance
System further reduce energy use by
implementing efficient operation of
lighting, air conditioning and other
power-consuming and heat-generat-
ing functions.
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Cracknell
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Dr. Peyman is Principal and
Director of Structural Engineering
of the global consulting engineer-
ing practice, TJEG International
(Ted Jacob Engineering Group), and
serves on the TJEG global profes-
sional board, TJEG is headquartered
in San Francisco United State of
America. Peyman is the expert high-
rise designer for the super tall sky-
scrapers in the United States and in
the Middle East. He received his PhD
in civil engineering, specializing in
seismic design, from the University
of Sharif Technology associated

with UC Berkeley in California, USA
and in addition to his educational
carrier he also received the project
management degree (M.Sc., PMP)
from UC Berkeley, California, USA.
Dr. Peyman is a recipient of mul-
tiple awards and honours, includ-
ing the Award for Excellence in
inventing new structural system,
Beehive (HexaGrid) system for Tall&
Super Tall Buildings (CTBUH 2011
World Conference) And Award for
Excellence in Lecturing at IAU &
SPBPU Universities.

Jeff Schofield is an American
architect who currently resides and
works in Dubai. Jeffbegan his career
in New York City, and pursued his
professional practice for over 15
years in Paris, France. Jeff has proj-
ect management and design experi-
ence on a range of high profile proj-
ects. Jeff has particular experience
in sustainable design and project
management of large-scale public
projects throughout Europe, U.S.A
and the Middle East. Since moving
to RMJM Dubai in 2005, Jeff has lent
his design expertise to large scale
building developments, including
mixed use developments, hospi-
tality and high rise projects. As an
Associate at RMJM, Jeff leads the
effort in providing sustainable solu-
tions to all design projects in the
office. Jeff has developed a holistic
approach to design that integrates
sustainability, structure and archi-
tectural expression with the built
form, in order to provide meaning-
ful solutions for high-quality build-
ing designs. Jeff seeks to design
in a contemporary yet contextual
manner, to create modern sustain-
able buildings using the latest tech-
nology.

“While, in an era of tall buildings,
height & form are the norm, the
Innovation at Capital Gate Tower
is truly staggering. Capital Gate
is ADNEC’s (Abu Dhabi National
Exhibition Company) gravity-defy-
ing new tower in the United Arab
Emirates capital. Its architects and
engineers created an 18-degree
westward lean - four times the incli-
nation of the Leaning Tower of Pisa
- using complex diagrid structures
But the real story of Capital Gate
is the innovative solutions sought
for the unprecedented challenges
faced in building industry.”

BUSINESS CARD
Application of
Aluminium Profile
in Lightning
Engineering

(p. 94)
MATERIALS PROVIDED
BY “TATPROF” JSC

The aluminium profile
for LED application has

already obtained a wide
spread in Europe and the
USA. The Russian LED mar-
ket is behind the western
in whole and it is possible
to say that it is under for-
mation. However, a trend
to apply the aluminium
profile in the LED engi-
neering is obvious like a
development of the LED
market.

Aluminium profiles offered by the
company “TATPROF” for the LED indus-
try have a wide range of application
and can be used almost in all types of
LED luminaires. Including luminaires
and projectors for outside and inside
lightning, architectural illumination,
lamps for industrial and office prem-
ises, street, antivandal and explosion-
proof luminaires. The profile can be
applied for assembly of flexible and
stiff LED bands since it isn’t enough to
attach the band and a special fastener
system is required.

Aluminium profile in the LED engi-
neering permits to realize the boldest
design ideas both for lighting interiors
of different purposes and urban devel-
opment and public zones. Mounting,
cutting-in, corner and suspended
versions of profile can be completed
by LEDs of necessary brightness and
original design; it permits to assemble
them on the most prestige objects.
That is why the aluminium profile
obtains more and more spread in the
architectural engineering.

Besides elegant and beautiful appear-
ance, LED aluminium profile solves
also technical tasks:

- defends from outside impact;

- operates like a cooling radiator for
effective heat removal and it increases
a life time of LED.

Simple production and assembly of
luminaires on the base of aluminium
profile “TATPROF” and an opportunity
to cut the material up to necessary and
handy sizes are unquestionable advan-
tages. Cutting a necessary length of
profile, it is possible to create unique
models of lamps and produce differ-
ent profiles for LED and angle bars
for lightning. A choice of aluminium
profile depends on assigned tasks: the
company “TATPROF” offers a full range
of products which vary from a typical
aluminium angle bar to special profiles
with complex geometry.

Unique aluminium structures can be
applied for every surface. Due to the
lightness of the metal, aluminium LED
profile favours to decrease a specific
weight of lamps.

Aesthetic appearance of the product
has importance and producers of LED
lamps apply a different decorative
coating for aluminium profile more
and more often. In accordance with
a customer’s desire, the company
“TATPROF” offers a protective deco-
rative coating of aluminium profile:
colouring by polymeric powder paints
or anodization in every colour. The
profile with coating is very popular for
effective designing stores, entertain-

ment centers, architectural structures,
advertising boards.

An experience accumulated during
more than 20 years and modern tech-
nologies of the company “TATPROF”
allows producing aluminium profiles
of any complexity and with different
decorative coating in accordance with
a customer's desire for LED lamps pro-
ducers.

Address: 423802,

Republic of Tatarstan,
Naberezhnie Chelni,
Profilnaya str, 53
Tel.: (8552)77-81-66;
77-83-12;77-86-58
E-mail: lvn@tatprof.ru
Web-site: www.tatprof.ru
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Optimal Geometric
Configuration

and Stiffness
Distribution for Tall

Building Structures
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KYOUNG SUN MOON, YALE
UNIVERSITY SCHOOL OF
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ABSTRACT

Tall buildings are constructed in major
cities throughout the world today due
to their economic benefits in dense
urban land use and significant inter-
national symbolic power. Because of
their enormous scale, tall buildings
are built with an abundant amount
of resources. This paper investigates
optimal geometric configurations and
lateral stiffness distributions of today’s
prevalent structural systems for tall
buildings, which will lead to design and
construction of tall buildings with less
amount of structural materials. Among
various structural systems developed
for tall buildings, the systems with
diagonals are generally more efficient
because these systems carry lateral
loads by their primary structural mem-
bers’ axial actions. When the primary
lateral load resisting system is located
over the building perimeter, the sys-
tem'’s efficiency can be maximized.
Tall building structural systems with
perimeter diagonals include braced
tubes and more recently developed
diagrid structures. Braced tubes of var-
ious column spacings and bracing con-
figurations are comparatively studied.
Diagrid structures of various uniform
and varying angle diagrids are studied
to determine more efficient configura-
tions. Another structural system prev-
alently used for today’s tall buildings
is outriggers structures. Optimal stiff-
ness distribution between the build-
ing core and perimeter mega-columns
is investigated for outrigger structures
of various heights.

INTRODUCTION

Structural design of a tall building is
generally governed by lateral stiffness,
and the required amount of structural
material to resist lateral loads increas-

es drastically as the building height
increases. Therefore, structural sys-
tems for tall buildings have evolved to
produce higher lateral stiffness more
efficiently. The efficiency of a struc-
tural system is significantly influenced
by its geometric configuration. Once a
particular structural system is selected
for a tall building, its configuration
should be determined very carefully
to maximize its structural efficiency
and, at the same time, satisfy other
non-structural design requirements
integratively.

Lateral shear forces and overturning
moments due to wind loads signifi-
cantly influence the structural design
of tall buildings. These forces can be
carried very efficiently by primary
structural members configured to
work in axial actions. When the prima-
ry structural members are located over
the building perimeter, the system'’s
efficiency can be maximized. Braced
tubes and more recently emerging
diagrids are two typical examples
developed based on these concepts.

Braced tubes have continuously
been used since its initial employment
for the John Hancock Center of 1969 in
Chicago (Figure 1). The system is con-
figured with perimeter columns, typi-
cally spaced evenly, and large perim-
eter bracings. This paper studies opti-
mal geometric configuration of braced
tubes. Various perimeter column spac-
ings are studied to determine more
efficient alternatives. Comparative
structural efficiency between different
geometric configurations of perimeter
diagonals, such as X, chevron and sin-
gle diagonal bracings, is investigated.
Further, structural impact of bracings
placed at different angles is studied.
The optimal bending-to-shear stiff-
ness distribution is also discussed in
relation to the height-to-width aspect
ratio of the braced tube system.

Since its application to the Swiss Re
Building of 2003 in London and Hearst
Headquarters Tower of 2006 in New
York (Figure 2), diagrid structures have
widely been used for major tall build-
ings throughout the world. Diagrid
structures of various uniform and vary-
ing angle configurations are studied
to determine more efficient geometric
configurations. Varying angle diagrid
studies are carried out with diagrid
structures with not only vertically but
also horizontally varying angle con-
figurations and their combinations.
The optimal bending-to-shear stiff-
ness distribution is also discussed in
relation to the height-to-width aspect
ratio of the diagrid system.

Outrigger structures are another
prevalently used structural system
for today’s tall buildings. An early
example of the outrigger system can
be found in the Place Victoria Office
Tower of 1965 in Montreal. However,
major application of this structural
system can be seen on contempo-
rary skyscrapers such as the Jin Mao
Building and the Shanghai Tower in
Shanghai shown in Figure 3. In the
construction photo of the Shanghai
Tower in Figure 3, the building core,
belt trusses at the outrigger truss level
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and perimeter mega-columns can
be clearly observed. Unlike braced
tubes and diagrids, which carry lat-
eral loads primarily by perimeter struc-
tural members, outrigger structures
use stiff core structures and perim-
eter mega-columns connected to the
core structures with outrigger trusses.
Optimal stiffness distribution between
the core and mega-columns is stud-
ied for outrigger structures of various
height-to-width aspect ratios.

BRACED TUBES

The braced tube system carries lateral
loads through axial actions of perime-
ter columns and diagonals. The diago-
nal members on the web planes (i.e.,
planes parallel to wind) carry the shear
forces and the columns on the flange
planes (i.e., planes perpendicular to
wind) as well as on the web planes,
except those on the neutral axis, carry
the moments through their axial
actions. Figure 4 shows a 10-story tall
typical braced tube module. Member
sizes for the braced tube modules can
be computed using Equ T1-T2 Aerial.
jpg ations (1) and (2) developed by
Moon (2010).

\%
A1_4Ecoszt9$int9;/ m
2M
AT vogpey @

Ajis area of each diagonal; A is area
of each column; V is shear force; M is
moment; E is modulus of elasticity of
steel; g is angle of diagonal member;
Yis transverse shear strain; Xis cur-
vature; Nc,f is number of columns on
each flange plane; J,: contribution of
web columns for bending rigidity; B is
building width.

OPTIMAL STIFFNESS
DISTRIBUTION FOR BRACED
TUBES

A specific structural system config-
ured for a tall building with a certain
height-to-width aspect ratio has a
unique optimal mode of deformation,
which is primarily a combination of a
particular bending and shear deforma-
tion. With the optimal mode of defor-
mation, structural design can meet
the target displacement criteria with
the least amount of material (Connor,
2003). As a building becomes taller
and its height-to-width aspect ratio
increases, the building naturally tends
to act more like a bending beam, and
alarger bending-to-shear deformation
ratio is a reasonable choice for an eco-
nomic design.

For braced tube structures typically
configured with vertical perimeter col-
umns and diagonal bracings, it was
empirically found that the optimal
bending-to-shear deformation ratio (s)
is about a half of the height-to-width
(H/B) aspect ratio of the structure
minus one (Moon, 2010).

s=i—1 @)
2B

BRACED TUBES OF VARIOUS
COLUMN SPACINGS

Braced tube structural systems are
configured with perimeter diagonal

bracings and vertical columns typi-
cally spaced evenly. This section
investigates different strategies of
spacing the vertical perimeter col-
umns to improve structural perfor-
mance of the braced tube. Figure 5
shows four different cases of 100-
story braced tube structures. Each
building’s plan dimensions are 54
meters by 54 meters, and its typical
story height is 3.9 meters. Case 1 is
the structure with all the perimeter
columns spaced evenly at every 9
meters. In Case 1.1, the column spac-
ing is gradually increased from 6
m at the mid-width of each facade
plane to 12 m at the building corner,
with 9 m between them. In Case
1.2, the column spacing is gradu-
ally reduced from 12 m at the mid-
width of each facade plane to 6 m
at the building corner, with 9 m
between them. In Case 1.3, four
large perimeter columns are located
at four building corners. This struc-
tural configuration is very similar to
that of William LeMessurier’s theo-
retical 207-story tall Erewhon Center.
Structural design of the braced tube
is performed using Equations 1 and
2 for Case 1 first to resist the code-
defined wind loads in Chicago. The
same member sizes are used for Case
1.1 and 1.2. The sectional areas of the
perimeter columns of Case 1.3 are six
times larger than those of Case 1, and
the diagonal member sizes of Case
1.3 are the same as those of Case 1.
Therefore, Case 1, 1.1, 1.2 and 1.3 use
the same amount of structural steel.

As the column spacing becomes
denser toward the building corner,
the web columns’ contribution to
the bending rigidity increases, and
vice versa. This phenomenon directly
impacts the lateral displacement of
each tower. Table 1 summarizes the
maximum lateral displacements at
the top of Case 1, 1.1, 1.2 and 1.3. As
the column spacing becomes larger
towards the building corners, the
lateral stiffness of the braced tube
decreases as can be observed from
Case 1.1. Case 1.3 provides the great-
est lateral stiffness based on high-
er bending rigidity. However, one
important issue of this case is that it
requires a more sophisticated grav-
ity load resisting system because the
dead and live loads of each floor
must be carried also by the four
corner columns spaced at 54 meters
in this particular case. The maximum
54 meters cannot be simply spanned
with typical wide flange beams.

Table 1.

MAXIMUM LATERAL
DISPLACEMENTS

OF BRACED TUBES
SHOWN IN FIGURE 5.

Case | Case | Case | Case
1 1.1 1.2 13

Maximum
Lateral
Displace- | 76.0 | 782 | 73.4 | 61.8
ment
(ecm)
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BRACED TUBES OF VARIOUS
DIAGONAL CONFIGURATIONS
Diagonals in braced tube structures
can be configured with various angles.
Diagonals placed at an angle of about 35
degrees produces the maximum shear
rigidity (Moon, 2010). Therefore, diago-
nal member sizes can be smaller as the
diagonal angle becomes closer to about
35 degrees. However, smaller member
sizes at each level do not guarantee the
most efficient design. While the diago-
nal member sizes become smaller as the
angle nears 35 degrees, the total length
of all diagonals decreases as the angle
becomes steeper.

Figure 6 shows two different cases.
Case 1, with diagonal bracings placed
at an angle of 55 degrees, is the same
structure studied in the previous sec-
tion. Case 1.5 is a 100-story braced
tube structure with diagonal brac-
ings placed at 36 degrees, which is
very close to the optimal angle in
terms of the system’s shear rigidity.
Diagonal member sizes in each case
are determined using Equation 2.
Figure 7 shows diagonal member
sizes of Case 1and 1.5, with the bend-
ing-to-shear deformation ratio of 2,
which is close to the optimal based
on Equation 3 for a braced tube hav-
ing a height-to-aspect ratio of about
7. Larger size diagonal members are
required as the angle of diagonals
deviates from the optimal value in
terms of shear rigidity. However,
the total required steel mass for the
entire diagonal members of Case 1 is
very similar to that of Case 1.5. Case
1 and 1.5 require total 5883 and 5846
ton steel masses respectively. Case 1
requires only 0.6% more steel for the
bracing members compared to Case
1.5. Therefore, the influence of the
diagonal angle changes on structural
material savings is minimal in braced
tubes.

Braced tubes studied so far employ
only X bracings. Other types of brac-
ings are also used for tall building
structures. Figure 8 shows four dif-
ferent bracing types. Identical mem-
ber sizes are used for Case 1and 2,
while two times larger member sizes
in terms of the sectional area are used
for Case 3 and 4. Therefore, the same
amounts of structural materials are
used for these structures regardless of
the shape of the bracings.

The case with X bracings, which
are continuously connected over the
entire building height, provides the
greatest lateral stiffness among the
four cases. Structural performances
of Case 2 with chevron bracings and
Case 3 with alternate direction single
diagonal bracings are not much dif-
ferent in terms of their lateral stiff-
ness. The lateral stiffness of Case 4
with single direction single diagonal
bracings is smaller than that of the
other 3 cases. Table 2 summarizes
the maximum lateral displacements
of the braced tubes of Case 1, 2, 3 and
4. Not only structural but also other
design aspects should be carefully
and integratively considered to deter-
mine a particular bracing type for a
tall braced tube building.

Table 2.

MAXIMUM LATERAL DISPLACE-
MENTS OF BRACED TUBES SHOWN
IN FIGURE 8.

Case | Case | Case |Case
1 2 3 4

Maxi-
mum
Lateral
Displa-
cement
(cm)

76.0 | 77.8 | 784 | 82.2

DIAGRIDS

Diagrid structures carry lateral loads
very efficiently through their diago-
nals’ axial actions. Figure 9 shows a
typical diagrid module. Member sizes
for the diagrid modules can be com-
puted using Equations (4) and (5)
developed by Moon et al. (2007).

Ag =t
“~ 2N, Ehycos’e  (4)
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Ay, is area of each diagonal on
the web; Ad,f is area of each diagonal
on the flange; V is shear force; M is
moment; E is modulus of elasticity of
steel; g is angle of diagonal member;
Yis transverse shear strain; ¥ is curva-
ture; B is building width; L, is length
of diagonal; N, is number of diago-
nals on each web plane; N ; is num-
ber of diagonals on each flange plane;
9, is contribution of web diagonals for
bending rigidity.

OPTIMAL STIFFNESS
DISTRIBUTION FOR DIAGRIDS
As was discussed earlier, a specific
structural system configured for a
tall building with a certain height-to-
width aspect ratio has a unique opti-
mal mode of deformation, with which
structural design can meet the target
displacement criteria with the least
amount of material (Connor, 2003).
For diagrid structures configured with
near optimal diagrid angles, it was
empirically found that the optimal
bending-to-shear deformation ratio
(s) is about the height-to-width (H/B)
aspect ratio of the structure minus
three (Moon, 2007).

H

S - 3 (6)

This value is larger than that of
braced tubes for tall buildings with
height-to-width aspect ratios larger
than 4. This means that diagrids tend
to deform in bending mode more than
braced tubes for tall buildings with the
aspect ratios larger than 4.

DIAGRIDS OF UNIFORM ANGLES

Diagrid structural systems can be
configured with diagonals placed
at various uniform angles. The opti-
mal diagrid angle is depending on
the height-to-width aspect ratio of
the building. As a diagrid building
becomes taller, its optimal diagrid
angle becomes steeper, and vice
versa, because a taller structure

behaves more like a bending beam
and a shorter structure behaves
more like a shear beam. In order to
find the optimal angle for 60-story
diagrid structures with a height-to-
width aspect ratio of 6.5, the build-
ing is designed with various diagonal
angles ranging from 52 to 73 degrees
depending on the story heights of the
diagrid modules as shown in Figure
10. Lateral stiffness is provided only
by the perimeter diagrids, and, conse-
quently, core structures are assumed
to carry only gravity loads in this
study.

Each structure, assumed to be in
Chicago and subjected to the code
defined wind loads, is optimally
designed using equations 5 and 6
to meet the maximum lateral dis-
placement requirement of a five hun-
dredth of the building height. Table
3 shows diagrid steel masses (only
for the perimeter diagonals) required
for each structure to meet the tar-
get stiffness requirement. As can
be seen from the table, the diagrid
structure configured with a diagonal
angle of 69 degrees meets the design
requirement most efficiently. As the
diagrid angle deviates from its opti-
mal configuration, structural steel use
increases.

Similar studies were performed for
uniform angle diagrid structures of
various heights ranging from 40 to
100 stories. The structures’ height-
to-width aspect ratios range from
about 4 for the 40-story diagrids to
11 for the 100-story diagrids. It was
found that an angle of 63 degrees
is the near optimal angle for the
40- and 50-story diagrids. For the
60-story and taller diagrid structures,
the study results suggest that an
angle of 69 degrees is the near opti-
mal angle.

Table 3.

STEEL MASSES USED
FOR THE 60-STORY
UNIFORM ANGLE
DIAGRIDS

Diagrid
Angle 53 63 69 | 73
(degrees)

Steel Mass

45204010 |3820|4250
(ton)

DIAGRIDS OF VARYING ANGLES

Appropriately designed uniform
angle diagrids are a very efficient
structural system for tall buildings.
By varying the diagrid angles, the
system’s efficiency can be further
increased. Figure 11 shows 100-story
diagrid structures of four different
angle configurations. Each building’s
plan dimensions are 54 meters by 54
meters, and its typical story height is
3.9 meters. Case 1 is a uniform angle
diagrid structure. Case 1.5 and 2 are
diagrid structures of vertical and hori-
zontal angle variations respectively.
Since the design of lower and upper
level diagrids is governed by over-
turning moments and shear forces
respectively, diagrids configured with

steeper angle diagonals toward the
base of the building, such as Case
1.5 in Figure 11 or the 555-meter tall
Lotte Super Tower design project in
Seoul by SOM, can be more efficient
than uniform angle diagrids. Bending
rigidity of diagrids is primarily provid-
ed by diagonals on the flange planes.
In order to maximize the contribution
of web diagonals to bending rigid-
ity, diagrids can be configured with
steeper angle diagonals toward the
building corners, as is the case with
Case 2. Case 2.5 is the diagrid struc-
ture with the combined angle varia-
tions of Case 1.5 and 2.

Table 4 summarizes the compara-
tive maximum lateral displacements
for the four diagrid structures shown
in Figure 11. By combining the ver-
tical and horizontal angle varia-
tions, lateral stiffness of the diagrid
structure is increased, and, conse-
quently, its maximum displacement
is reduced by 5.4%. Compared to
the uniform angle case, the diagrid
structure of the combined angle
variations produces higher lateral
stiffness. The differences of material
use between the four cases in Figure
11 are negligible.

Table 4.

MAXIMUM LATERAL
DISPLACEMENTS
OF THE 100-STORY
DIAGRIDS SHOWN
IN FIGURE 11

Case |Case| Case | Case
1 1.5 2 2.5

Maximum
Lateral
Displace-
ment (cm)

76.0 (746|727 | 71.9

OUTRIGGER STRUCTURES

The outrigger system is another
prevalently used structural system
for today’s tall buildings. Structural
efficiency of outrigger structures
depending on the number and
locations of outrigger trusses were
studied and presented by Smith and
Coull (1991). Outrigger structures
with outrigger trusses located at
even vertical spacings perform well.
This section investigates optimal lat-
eral stiffness distribution of outrig-
ger structures.

Outrigger structures carry wind-
induced overturning moments very
efficiently by connecting perim-
eter mega-columns to stiff building
cores through outrigger trusses. The
outrigger system'’s lateral load car-
rying mechanism is conceptually
explained in Figure 12. The overturn-
ing moment (Mo) caused by wind
loads (W) is reduced due to the coun-
teracting moment (Mc) provided by
the mega-columns connected to the
building core through the outrigger
trusses.

The counteracting moment Mc can
be expressed in terms of the building
width and area of the mega-columns.

M, =20’°AEy (7)

A is the sectional area of mega-

columns; E is the modulus of elastic-
ity of steel; c is curvature. Since the
modulus of elasticity of steel is almost
constant regardless of its strength,
the system’s counteracting moment is
a function of the square of the build-
ing width and sectional area of the
mega-columns.

This section studies structural
efficiency of outrigger structures
depending on the lateral bending
stiffness distribution between the
braced core and perimeter mega-col-
umns connected to the core through
outrigger trusses. The braced core,
outrigger trusses and mega columns
are designed with structural steel in
this study, though composite struc-
tures with steel and concrete are
also prevalently used in practice. Tall
buildings of 60, 80 and 100 stories are
designed with outrigger structures,
as shown in Figure 13. The aspect
ratios of 60-, 80- and 100-story out-
rigger structures are 6.5, 8.7 and 10.8
respectively.

For the same story height struc-
tures, three different lateral bending
stiffness distribution cases between
the braced core and perimeter mega-
columns are studied. The studied
bending stiffness distribution ratios
between the braced core and perim-
eter mega-columns are 3:7, 4:6 and
5:5. Table 5 summarizes comparative
structural steel use for the three dif-
ferent height outrigger structures
with the three different stiffness dis-
tribution cases. Depending on the
height-to-width aspect ratio of the
building, the optimal stiffness dis-
tribution ratio is different. For the
60- and 80-story outrigger structures,
stiffness distribution ratio of 4:6 pro-
duces the most efficient design, while
for the 100-story outrigger structures,
3.7. The impact of different stiffness
distribution on structural steel use
becomes greater as the building
height increases. For the 60-story
outrigger structures, the maximum
percentile difference between the
three cases is only 1.8%, while that
for the 100-story outrigger structures
is 5.6%.

Table 5.

STRUCTURAL STEEL USE
COMPARISON FOR THE
OUTRIGGER STRUCTURES
WITH DIFFERENT STIFFNESS
DISTRIBUTION RATIOS
BETWEEN THE BRACED
CORE AND PERIMETER
MEGA-COLUMNS

CONCLUSIONS

Tall buildings are built with an abun-
dant amount of resources because
of their enormous scale. This paper
presented optimal geometric con-
figurations and lateral stiffness dis-
tributions for tall building structural
systems to design and construct
them with less amount of structural
materials. Selecting an appropriate
and efficient structural system for a
tall building is a very important step
toward successful project execution.
The efficiency of a particular struc-
tural system selected for a tall build-
ing is substantially influenced by its
detailed configuration. Therefore,
the importance of the studies on
optimal structural configuration can-
not be overemphasized to save our
limited resources and help construct
more sustainable built environments.
Though structural performance sub-
stantially influences the design of tall
buildings, the most efficient struc-
tural solution may not always best
support other building systems. Not
only structural but also all the other
related systems should be studied
holistically.
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VERTICAL TRANSPORT
Half Kilometer

per Minute
(p. 102)

To organize the eleva-
tors and people flows

and make the transfer of
passengers comfortable,
pleasant and safe is not a
simple task even in low-
rise building. Let alone of
skyscrapers, for which the
lifting operations problem
is many times more com-
plicated. Itis not surpris-
ing that there are very few
companies in the world
which can offer effective
solutions of passenger
transportation in high-rise
buildings. One of these few
companies is Kone, estab-
lished in Finland about
100 years ago, and now its
scope of activities extends
to 49 countries, including
Russia.

Paradox but for many of even the
most modern elevators that do well
with the safe and comfortable passen-
gers transportation, to rise to a really
great height is beyond their capacity.
Thus, for most types of elevators the
limit lift height is 55 m, and, say, the
level of 90 m can reach up to 15% from
all types of elevating machines. On the
basis of them, by the way, is produced
lifting equipment capable of “reach
out” to a 150 m height. But this is the
limit. Meanwhile, modern skyscrapers
can easily exceed this limit value for
most elevators. Therefore, the prob-
lem of relevant constructive solutions
for lifting mechanisms capable to
conquer the heights of 200, 300, 400
meters and higher is very urgent.

The company Kone, which is more
than a century engaged in passen-
ger transportation within the various
buildings and structures has its own
solution of this complex task. For
example, in their arsenal is elevator
system created on the KONE Alta ™
platform. It is capable of rising to a
height of 500 m at speeds up to 17
m/c(to1-4m/sinthe elevators of
other modifications). For comparison,
the Ostankino TV tower (which height
with a spire is 540 m) is very proud
of its modern lifting equipment the
hoists move 5 times slower.

To achieve these characteristics,
the company’s specialists have used
Kone EcoDisc® lifting technology the
essence of which is as follows. As a driv-
ing device therein used synchronous
engine with permanent magnet, which
is complemented by a frequency con-
trolled gearless design with low friction
coefficient. Besides, such a system has a
high-power smooth and silent motion,
does not require any lubrication, and
the level of its energy consumption is
35% lower compared with elevators of
traditional AC or DC geared drives.

Also, has been changed the design
of the elevator cabins. The matter is
that once the hoisting speed exceeds
4 m/s, there are provided additional
requirements to ergonomics of a cabin
and streamlining of its forms. Exactly
these innovations have been intro-
duced in the KONE Alta ™ elevators.
However, a regular passenger might
not notice these, unless the elevator
shaft is made transparent. But the rich
decor of external and internal finishes,
practical control panel and pointers
one will notice for sure.

Moreover: besides 50 pre-designed
versions of Kone cabins the company
offers to add any suplement combi-
nations of finishing materials com-
partible with the general concept of
the building. Moreover: besides 50
pre-designed versions of Kone cab-
ins the company offers to add any
supplement combinations of finishing
materials consistent with the general
concept of the building. And amongst
these materials are natural stones,
which have high durability, 3D-panels
creating a fancy effect of the space
geometry, the most intricately colored
plastic and metal surfaces, and many
more. And the cabin lighting is also
performed in a special manner. It does
not create glares, and through the
use of LED lighting fixtures the cost of
elevators are down 80%.

An interesting nuance associated with
the carrying capacity of the system. The
elevator proposed by Kone for high-rise
buildings in its basic version is able to
simultaneously lift up to 2 tons of cargo
(that is slightly less than the weight 30
“"average” person). By the way, even such
a capacity - twice exceeds a normal
standard for the majority of lifting gears.
The KONE Alta ™ elevator system allows
traffic of two cabins in the same eleva-
tor hoistway. In fact, it turns a kind of
two-level elevator cab: the lower part
picks up passengers from one floor and
the upper one - from the next. As a
result, waiting time is reduced and the
efficiency of passenger transportation
increases significantly.

Another advantage of KONE Alta™
elevators connected with their instal-
lation. First, it does not require the
scaffolding, and secondly, because
the elevator does not need machin-
ery room, it can be installed even at
the earliest stages of construction. As
a result, it allows using the elevator,
even when the construction process
has not completed yet.

Due to these and many other ben-
efits many development companies,
specialized in high-rise construc-
tion choose the Kone Elevators. Thus,
with Kone elevators are equipped “St.
Petersburg” (69 floors) and “Moscow”
(76 floors) towers of the well known
Moscow complex “The city of the capi-
tals”, which maximum height makes 301
m. Lifting equipment of this company is
installed in Paris skyscraper Tour First
(50 floors, 230 m), Chicago’s 60-storey
mixed-use complex North LaSalle (315
m) and many other high-rise buildings
around the world. However, the most
important high-rise record of the Kone
company, certainly, is still ahead.
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STRUCTURAL FIRE LOAD DESIGN

The analytical approach in the struc-
tural fire engineering field typically
comprises thermal and subsequent
structural analyses of a building. When
designing structures for structural fire
load the first step is to calculate the
temperature field within the floor area
(or part of it) and then the ultimate
strength capacity, based on temper-
atures assessed. This is possible by
using the simplified (but conservative)
design method or the more sophis-
ticated global analysis and design in
accordance with the Structural Code
requirements (ACl 318 or AISC). The
simplification (where it is possible for
the determination of Structural Fire
Load only) is the key element of the
methodology proposed here. The
overall system of conservation of ener-
gy, mass and momentum equations
that are analyzed here are similar to
the FDS model [1]. However the limita-
tions and simplifications are different,
because they are concentrated on a

narrowly focused problem: Structural
Fire Load. For example: the large eddy
simulation technique; the mixture
fraction combustion model; pyroly-
sis; sprinklers and smoke detectors
locations and activations etc. are not
needed (or can be simplified) in our
case. The FDS model solves the con-
servation equations of mass, momen-
tum and energy by using the finite
difference method and the solution
is updated in time on a three-dimen-
sional, rectilinear grid. However the
thermal radiation is computed using a
finite volume technique. The method
proposed in this book uses the spatial
averaging of variables; therefore it is
similar to the two zone method in this
respect. Consequently this method
has an intermediate position between
the FDS and two zone methods.

Heat can travel throughout a burn-
ing building by conduction, convec-
tion or radiation. Since the existence
of heat within a substance is caused
by molecular action, the greater the
molecular activity, the more intense
the heat. Conduction is heat trans-
fer by means of molecular agitation
within a material without any motion
of the material as a whole. The energy
in this case will be transferred from the
higher speed particles to the slower
ones with a net transfer of energy to
the slower ones. Convection is heat
transfer by mass motion of a fluid such
as air when heated is caused to move
away from the source of heat, carry-
ing energy with it. Convection above
a hot surface occurs because hot air
expands and rises upward; causing
convection currents which transport
energy (see Figure 5.1). Configurations
of these currents are dependent in
part on the geometry of the fire com-

partment and the opening factor.

Radiated heat is one of the major
sources of fire spread. This method of
heat transmission is known as radia-
tion of heat waves. Heat and light
waves are similar in nature, but they
differ in length per cycle. Heat waves
are longer than light waves and they
are sometimes called infrared rays.
Radiated heat will travel through
space in all directions. Flame is the vis-
ible, luminous body of a burning gas.
When a burning gas is mixed with the
proper amounts of oxygen, the flame
becomes hotter and less luminous.
This loss of luminosity is due to a more
complete combustion of the carbon.
For these reasons, flame is considered
to be a product of combustion. Heat,
smoke and gas, however, can develop
in certain types of smoldering fires
without evidence of flame.

In order to simplify the heat and
mass balance equations the following
is assumed in this book:

The heat transfer due to conduc-
tion can be neglected, similar to the
assumption in a two zone model - the
spatial averaging of temperature).

The increase in energy flux (in addi-
tion to heat of combustion release) is
due to natural convection.

The loss of energy through the
openings is due to radiation only (the
conductive heat loss to the walls and
the convective heat loss through the
openings are neglected due to much
weaker dependence on temperature).

The overall Structural Fire Load
design process can be separated into
the activities illustrated in Fig 2. The
flow chart below emphasizes that the
ultimate strength and the overall sta-
bility of the structure is very much
dependant on the assessed design fire
scenario.

FLOWCHART
Consider now nonlinear singularly per-
turbed parabolic system representing
energy and mass conservation law [5]:

0

20 90 0, o oo
$+Pr(ua+wg)75(l C) exp(hﬂg) P& 1(1)
aC aC aC K 6
ZAPUT+ W) = 48(1-C T

ar TS W) =P R o)

Where: “U” and “W" - horizontal and
vertical velocities, respectively that
should be obtained from the Navier-
Stoke equations (04.38) and (04.39).

Thermal input data are as follows:
heat transfer coefficients; thermal con-
ductivity and thermal capacity of the
air-gas mixture; heat effect (chemical
reaction heat effect); activation ener-
gy, etc. The thermal analysis comprises
a determination of the temperature
field versus time in the structural com-
ponents under design consideration.

Based on the results obtained in the
thermal analysis and on the structural
input data the reduced stiffness can
be calculated in the structural analy-
ses. Structural input data encompass
mechanical properties (strength, mod-
ulus of elasticity and stress-strain rela-
tion) as a function of temperature and
structural boundary conditions. If the
calculated ultimate strength capac-
ity of structural members does not
exceed the structural fire load effect

redesign actions must be taken (see
Flowchart 5.2).

Let’s consider now the spatial aver-
aging of temperature and combustion
rate:(the unsteady process of chemical
reaction). The equations (1) and (2) are
simplified further [7]:

0 _ o0k 0 | o
E_5(1 C) exp(l+ﬁ9) P&

. (3)
aoC 0
— = 75(1-C)“ exp( )

ot 1+ 46" (8

Equations (3) and (.4) are describing
the unsteady combustions process at
any temperature level. However, as
it is stated in [8] the parameter “§" is
calculated for the temperature close
to the flash-over point. In our case
of Structural Fire Load (SFL) the post
flashover stage of fire (the fully devel-
oped fire) is the most important one.
As it was stated in Chapter 4, the gas
temperatures ranges in this case from
approximately 11000C at the overhead
level down to over 600° C at the floor,
therefore the average temperature in
space is 850° C (or 1150° K). The dimen-
sionless temperature and the param-
eter “6” can be calculated now based
on formula (4.43) as follows:

E(T-T.) T-T. 1150-600
TR AT 0(600)
§=12.1(In(9.17))*® = 20

6 9.17

It is assumed here that the fire starts
at the floor level of a compartment
and occupies (in 2D case) 20% of the
linear dimension and 35% of the com-
partment height. The average tem-
perature in this area is assumed also
8500 C. The equivalent rise of tem-
perature in the whole volume then
is: AT =(0.2)(0.3)850 =60°C.. The initial
average temperature in the fire com-
partment (above the base line temper-
ature of 300° C) is: T=300+60= 360°C
(or 660°K). The initial dimensionless
average temperature in the fire com-
partment is:

6 =6(r=0)=T=T- _860=600_, ; (5a)
BT 0.1(600)

Formula (5a) represents the initial
condition for the differential equation
(3). The second equation (4) has an
obvious initial condition: C(z=0)=0
- there is no product of chemical reac-
tion at the beginning of fire.

The fire engineering begins with the
development of a design fire exposure
to the structure.

This normally takes the form of a
time-temperature curve based upon
the fire load, ventilation and thermal
properties of the bounding surfac-
es (walls, floor, and ceiling). Design

Table 1
FIRE LOAD DENSITIES (OF FLOOR AREA)
Fire load densities q f ——— — (M.J /i
i oor area) floor area) enclosing area)
Occupancy Average flz(i:flje 80 % fractile
2 2
Floor area - - 20m 50m
Dwelling 780 948
Hospital (room) 230 280 270
Hotel (room) 310 377 225 80
Library 1500 1824 66 108
Office 420 511 89 146
Classroom of a school 285 347 120 99
Shopping centre 600 730 82 104
Theatre (cinema) 300 365 35
Transport (public space) 100 122

fire loads are dependent upon the
occupancy and other fire protection
features of the building. The analysis
involves the definition of the design
fire exposure and the thermal response
of the structural system. In Annex E of
Eurocode 1 the fuel load densities per
floor area for different occupancies
are presented and illustrated in Table
1. In some other European documents
the fuel load is presented as a density
per the total enclosed area of a com-
partment. The transformation of floor
area to enclosed area must first be
done in these cases and is presented
below. For example, if the floor area is
chosen to be 20 or 50 m? the room size
can be Ixbxh=5x4x2.5 or 10x5x2.5
and the enclosing area is 85 m? and
175 m? respectively. For the dwelling
unit the 80 % fractile fuel load for the
enclosed area can be calculated as fol-
lows: q = 948(50)/175 = 270.
The corresponding values are given
in column 4 and 5 of the Table 1.
Based on SFPE guide [2004] and
“Swedish” fire curves [9] [10] for the
post-flashover realistic fire exposure
we can standardize fires as follows:
Note: If fuel load L>700, select y = 0.
The direct solution of equations
(3) and (4) is the “normal” way of
solving the problem (obtaining the
temperature-time function in a fire
compartment).However in the case of
developed fire in a large building vol-
ume, the mathematical modeling of
the physical and chemical transforma-
tions of real materials are known only
with a small degree of confidence.
At the same time, based on many full
fire test results data, one can expect
that curtain parameters such as the
maximum temperature, type of tem-

perature-time function etc. are well
known. On the other hand some other
parameters (for example, parameter
“y" from equation (4)) are known with
some degree of approximation. From
a physical point of view this parameter
characterizes the ratio of heat loses
(for example, considerable quantities
of soot) during the development stag-
es of a fire (incipient and free-burning)
divided by total energy released (heat
rate) [11]:
_C,RT?
==

If, for example, the heat rate of a
chemical reaction is large and/or the
“loses” are small, then the parameter
y is small. Therefore parameter y has
a bounded variation between 0 and 1.

Itis also important to underline here
that for any given value of parameter
“y" from the interval [0;1] only one
solution of equations (3) and (4) exists
and the temperature-time function in
this case has the only one maximum
value. It can be seen by observation
(see below), that this maximum tem-
perature value increases when the
parameter “y” decreases from 1 to 0.
On the other hand the maximum gas
temperature in a real fire compart-
ment and the fuel load are defining
the category of the fire severity (see
Table 2), therefore there is a corre-
lation between the fire severity cat-
egory and the value of parameter “y".
In order to establish this correlation
the Mathematical Optimum Control
Theory will be used here. For math-
ematical background of this theory
- see reference [12]. The idea and appli-
cation of this theory in our case is
presented below.

Table 2.
FIRE SEVERITY
Categor Fuel load Max. Temperature | Max. Dimensionless Parameter “y”
2 LIMJ/m?] T, [°KI Temperature 6, | From eq.(05.04)
Ultra fast 500< L<700 1020<T__ <1300 7.0<0__<11.67 0< y<0.05
Fast 300<L<500 880<T <1020 467<0__ <7.0 0.05< y<0.175
Medium 100<L<300 820<T <880 3.67< 6 <4.67 0.175<y<0.275
Slow 50< L<100 715<T <820 1.92< Smax<3.67 0.275<y<1.0
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In case of fully developed fire in a
large building volume the physical and
chemical transformations of real mate-
rials occur in very small flame zone
under very high temperatures (much
higher then the average gas tempera-
ture in fire compartment), therefore it
is very difficult (if not impossible) to
obtain these data (specific heat, ther-
mal conductivity parameter, thermal
diffusivity etc.) in the regular labora-
tory conditions. Fire engineering com-
munity is fully aware of this fact and
corresponding tasks and recommen-
dations regarding possible improve-
ments in this area of expertise are
provided in the report [13]. The NIST
Special Publication (Mathematical
Model of FDS) [14] calls them “uncer-
tain parameters”. In our book we will
call them simply “unknown param-
eters”. Therefore in our case any solu-
tion of differential equations (3) and
(4) is a function of two independent
variables: “t” - time and “y” from an
interval [0;1]. Now in order to select the
solution that is needed an additional
condition has to be imposed on given
system of differential equations. Each
fire severity category (see Table 2) is
defined by a corresponding maximum
(averaged up in space) gas tempera-
ture “Tmax” in a given fire compart-
ment and the fuel load. These values
are used here as an additional condi-
tion required by the Optimum Control
Method. The mathematical model of
a real fire in a compartment can be
formulated now as follows:

For each fixed number of “y” from
the interval [0;1] find the descrete
number of solutions of differential
equations (3) and (4) - temperature-
time curves - collection of functions.

Find the maximum values of temper-
ature from this collection of functions.

Select the temperature-time curve
from this collection and the corre-
sponding parameter “y”, if the differ-
ence between the maximum tempera-
ture from Table 2 (for each fire severity
case) and the maximum value from p.2
is less then 1.0 %.

Obviously all solutions of differen-
tial equations have to be obtained
in dimensionless forms (temperature
“8" and time “t”) and then should be
transferred in real temperature and
time variables (see “Notation” and
Examples 6.3 and 6.4).

The Optimum Control Method
allows not only connect the old
Prescriptive Method and the new
approximate  Performance-based
Design Method, but also provide a
partial verification of results, that are
obtained by this method.

The solutions of equations (3) and (4)
(using simple mathematical software
“Polymath”) are presented below in tabu-
lar and analytical forms (the analytical for-
mula in this case is the regression curve
based on the tabular solution data). The
reason for presenting the results in both
forms is that the tabular solution allows
the “user” to analyze some other regimes
of fire development, such as: fire growth
period, decay, flashover period etc.

We can set up now a typical compu-
tational problem from mathematical

modeling of real fire in a compartment
for each category of fire exposure from
Table 2. Each case of fire exposure
is presented below by the envelope
of solutions of differential equations
(conservatively), and the data selected
in each case are as follows:
Case #1: 1022°K< T__ < 1305%K;
Ultra Fast Fire.
Data: T*=600°K; 6=20; K,= 0.05;
$=0.1;P =0.233; 0< 1<0.2;
Select: 0<y< 0.05
Differential equations (3) and (4) are
rewritten as an input for “Polymath”
software:

1 d(y0)/d(t) = 20%(1-y2)*exp(y0/(1+.1%y0)) -233*y0N4
2 d(y2)/d(1) = 1.0*(1-y2)*exp(y0/(1+.1%y0))
3 d(y1)/d(t) = 0%(1-y1)A1.0%exply/(1+.1%)
4 d(y)/d() = (1)* 20%(1-y1)A1.0%exply/(1+.1%y) - 233%yA4

Where: “y” is the dimensionless tem-
perature “6” with the corresponding
parameter “y=0".

“y0” is the dimensionless tem-
perature “6” with the corresponding
parameter “y=0.05".

“y1” is the concentration of the
burned fuel product “C” in the fire

A=11.98;a=0.097,0 = 0.0576 (7)
Case #2: 882°K< Toae< 1022°K;
Fast Fire.

Data: T* = 6000°K; & = 20; K = 0.05;
B=0.1;P=0.157; 0< 1<0.2;

Select: 0.05<y< 0.175

Differential equations (3) and
(4) are rewritten as an input for
“Polymath” software:

d(y0)/d(t) = 20%(1-y2)*exp(y0/(1+.1*y0)) -.157*y0r4
d(y2)/d(t) = 3.5%(1-y2)*exp(y0/(1+.1*y0))

d(y1)/d(t) = 1.0%(1-y1)A1.0*exp(y/(1+.1%y))

d(y)/d(t) = (1)* 20%(1-y1)A1.0*exp(y/(1+.1%y)) - .157*yA4

Where:  “y” is the dimensionless
temperature “8” with the correspond-
ing parameter “y = 0.05".

“y0” is the dimensionless tem-
perature “0” with the corresponding
parameter “y=0.175".

“y1"is the concentration of the prod-
uct of the first order chemical reaction
with “y=0.05".

“y2" is the concentration of the
product of the first order chemical
reaction with “y = 0.175".

Calculated values of DEQ variables

compartment with the corresponding —
uy,_(y . ... | Mini- . .
parameter “y=0". Varia-| Initial Maxi- Final
"y2" is the concentration of the ble |value mal malvalue| value
burned fuel product “C” in the fire EAlE
compartment with the corresponding L 0 0 02 02
parameter “y=0.05". 2|y 1. 1. | 8201185 | 2.744677
Calculated values of DEQ variables 390 | 1. | 1. |4707775 | 2389874
Varia-| Initial Mini- Maxi- Final 4| y1 0 0 [0.9867073 | 0.9867073
ble |value| ™ |malvalue| value 51 y2 | 0 | 0 |0.9997236] 0.9997236
value
1 t 0 0 0.2 0.2 Tabulated solution of the equations
2 y 1 1| 1174485 | 1174485 (3) and (4) are presented in Table 5.4
(see ANNEX 5) and the graphs are
3| y0 1. 1. | 7.049816 | 2.601609 shown on Figure 3.
fd L I 0 0 Based on the tabulated data shown
5 y2 0 0 |0.9727725 | 0.9727725 above, the final approximation of the

The differential equations (.3) and (4)
cannot be integrated in closed form. A
numerical integration of these equations
is derived and the results are presented
below in tabulated form (see Tables 5.3; -
ANNEX 5) and graphs (see Figure 2).

Based on the tabulated data shown
above (see Table 5.3 —~ANNEX 5), the
final approximation of the dimension-
less temperature — time curve can be
presented as follows:

6 = Aexp(—(r—-2)*/267).(5.5)

With the second derivative of it:
8=—Alc’[exp(-(z/a-1)"/2(c/a)’]*
*1-(r/a-2)* (o /a)’]

Where: “A”; “a” and “o0” - variables
that are used in “Polymath” soft-
ware for non-linear approximation of
dimensionless temperature “0”. The
second derivative of temperature-time
function is needed to account for pos-
sible dynamic effect of Structural Fire
Load. The detailed analyses in these
cases will be presented and discussed
in the next publications.

The non-linear approximation is
provided by the following model:

Model: y = A*@exp (-(1*t-B) A2/
(2¥(Cr2))

.(5.6)

Variable e Value
guess
A 11. 11.98158
B 1. 0.0971132
C 1. 0.0575742
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dimensionless temperature - time
curve can be presented as follows:
6 = Aexp(—(z —a)*/25?) (8)

With the second derivative of it:
6=—Alc[exp(—(r/a-1)*12(c/a)*I[L-(z/a-1)* (o /a)’] (9)

Where: A; a and o - variables that
are used in “Polymath” software for
non-linear approximation of dimen-
sionless temperature 6.

The non-linear approximation is
provided by the following model:

Model: y1 = A*(exp (-(t-B) A2/
(2¥(Cr2))

Variable | Initial guess Value
A 8. 6.950116
B 1. 0.0646352
C 1. 0.0382137

A=6.95a=0.0646;0 =0.0382 (10
Case #3:822°K< T, < 882°K;

Medium Fri“raé.
Data: T* = 600°K; 6 = 20; K = 0.05;
B=0.1;P=0.157; 0< 1<0.2;
Select: 0.175<y< 0.275
Differential equations (3)
and (4) are rewritten as an
input for “Polymath” software:

1 d(y0)/d(t) = 20%(1-y2)*exp(y0/(1+.1*y0)) -.157*y0A4

2 dly2)/d(t) = 5.5%(1-y2)*exp(y0/(1+.1*y0))

3 d(y1)/d(t) = 3.5%(1-y1)A1.0%exp(y/(1+.1%y))

4 d(y)/d(t) = (1)* 20%(1-y1)A 1.0*exp(y/(1+.1%y)) - .157*yA4

Where:  “y” is the dimensionless
temperature “6” with the correspond-
ing parameter “y=0.175".

“y0” is the dimensionless tem-
perature “0” with the corresponding

parameter “y=0.275".

“y1"is the concentration of the prod-
uct of the first order chemical reaction
with “y=0.175".

“y2" is the concentration of the
product of the first order chemical
reaction with “y=0.275".

Calculated values of DEQ variables

Varia-| Initial | """ | Maximal |  Final
mal
ble | value value value
value
1 t 0 0 0.2 0.2
2|y 1. 1. | 470778 | 2.389874
3| y0 1. 1. | 3.707141 | 2.286563
4 0 0 0.9997236 | 0.9997236
5| y2 0 0 10.9999598 | 0.9999598

Tabulated solution of the equations
(3) and (4) are presented in Table 5.5
(see ANNEX 5) and the graphs are
shown on Figure 4.

Based on the tabulated data shown
above, the final approximation of the
dimensionless temperature - time
curve can be presented as follows:
0 = Aexp(—(zr —a)?*/207%) (1)
With the second derivation of it:
HzfAlo"[exp(f(r/afl)’/2((1/3)’][17(7/371)2l(ﬂ/a)z](]z)
Where: A; a and o - variables that are
used in “Polymath” software for non-
linear approximation of dimensionless
temperature 6.

The non-linear approximation is
provided by the following model:

Model: y = A*(exp (-(1*t-B) A2/
(2*(Cr2))

Variable | Initial guess Value

A 8. 4.549296
B 1. 0.0801842
C 1. 0.0597693

A=455;a=0.0802;0 =0.0598 . (13)
Case #4: 715°%K< Toae< 822°K;
Slow Fire.
Data: T* = 600°K; 6 = 20; K = 0.05;
B=0.1;P=0.157; 0< 1<0.2;
Select: 0.275<y< 1.0
Differential equations (3)
and (4) are rewritten as an
input for “Polymath” software:

1 d(y0)/d(t) = 20*(1-y2)*exp(y0/(1+.1%y0))-2.53%0-157*y0A4

2 d(y2)/d(t) = 20*(1-y2)*exp(y0/(1+.1%y0))
3d(y1)/d(t) = 5.5*(1-y1)A1.0%exp(y/(1+.1*y))
4d(y)/d(®) = (1)* 204(1-y1)A1.0%exply/(1+1%y)) -253%0- 157%yA4

Where: “y” is the dimensionless tem-
perature “0” with the corresponding
parameter “y=0.275".

“y0” is the dimensionless tem-
perature “0” with the corresponding
parameter “y=1.0".

“y1" is the concentration of the prod-
uct of the first order chemical reaction
with “y=0.275".

“y2" is the concentration of the
product of the first order chemical
reaction with “y=1.0".

CALCULATED VALUES OF DEQ
VARIABLES

Varia- | Initial | Minimal | Maximal | Final
ble |value| value | value | value

|l t | o 0 02 02
2y |1 1. |3.706608 | 2.286563
30 90 | 1| 1 [1915441 | 1.68161
4 y1 | o 0 [0.9999598(0.9999598
50 2 | o 0 1. 1.

Tabulated solution of the equations
(3) and (.4) are presented in Table 5.6
(see ANNEX 5) and the graphs are
shown on Figure 5.

Based on the tabulated data shown
above, the final approximation of the
dimensionless temperature - time
curve can be presented as follows:

0 = Aexp(—(z — a)2 /20‘2) (14)
With the second derivation of it:
9=*A/(77[EXD(*(‘[/3*1)7/2(0‘/’:1)7][1*(1'/3*1)7/(J/a)’]('l 5)

Where: A; aand o - variables that are
used in “Polymath” software for non-
linear approximation of dimensionless
temperature 6.

The non-linear approximation is
provided by the following model:

Model:

y = A¥(exp (-(1*t-B) A2/ (2¥(C12)))

Variable et Value
guess
A 8. 3.7263
B 1. 0.0893914
C 1. 0.075

A=3.73;a=0.0893,0 =0.075 (16)
Case #5: Impact temperature action.
The simple by-linear graph (see
Fig.6) illustrates the temperature
impact load on structural system
(whent, — 0). For more information
- see SFPE Standard [13].
Case 6: Impact and Fluctuations
The real temperature-time curve has
some fluctuations of maximum tem-
perature due to the hydrodynamic
effect of fire propagation. It will be
assumed in this case that these fluc-
tuations are small (+£10°C), but they
appear with the frequency very close
to the natural frequency of the struc-
tural system (6=.950) (see Fig.5.7):
T=T,[1+0.01sin6t]

For dynamic effect on structural sys-
tems in these two cases and examples
of structural design - in the next pub-
lications.

To be continued
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3.4. PSYCHOPHYSICAL

RELATIONS BETWEEN
PARAMETERS OF HUMAN FLOW
Presented studies established suf-
ficient representative statistical data
collection of simultaneous measure-
ments of travel speed and density
of traffic flow for all types of routes
(horizontal, door openings, and stairs
ascent and stairs descent) in different
movement conditions, which gener-
ated 25,000 values at the end of 70s.
These results are shown in Figure 3.11
(@, b, c).

By this time a series of field observa-
tions of human flow movements was
carried out abroad as well. The graphic
representations obtained from the
relations speed vs density of human
flows that can be found in the pub-
lished studies of that period are given
in fig. 3.12.

Empirical relationships illustrate
only their qualitative identity, but
quantitative expression of each
of them is quite different: from the
fourth-degree polynomials to lin-
ear functions with small number of
observed density intervals. Moreover
none of the researchers explains the
reason for their choice of type of
approximating function. They were
established with the help of best
approximation polynomials. The vary-
ing results of approximation function
values were explained by changing
composition of human flows and
varying psychological conditions dur-
ing the moment of human flows (After
all, why not?). The flow composition
and movement condition coeffi-
cients were introduced to register the
impact of those factors. The values of
those coefficients were determined
by means of dividing average val-
ues of empirical relations by average
values of some “main” relationship
arrived at as the result of uniting the
values of empirical relations as well,
which were obtained in the series of
earlier movement flow observations
of the respective types of routes[1].
However, this approach not only does
not explain the nature of the observ-
able correlations between the human
flow parameters but it is also incor-
rect as it is only the homogeneous
statistical aggregates that are to be
united and the statistical homoge-
neity of the chosen aggregates has
never been proved.

Observant people noted that
research has a common trend in any
area of knowledge: from empirical
stage that is limited by collection and
compilation of data to formation of
separate theoretical constructions and
then to theory that is advanced form
of organization of scientific knowl-
edge, which gives “integral view about
laws and significant relations in a cer-
tain area of reality that is object of this
theory” [2].

After acquaintance with data that is
presented in ISO/TR 16738 Appendix
G. “Guidance on travel speed and flow
rates” one gets the impression that the
given area of knowledge did not grow
out of “nappies” of the empirical stage.
However, the analyze of such literature
as: Predtechenskii V.M., and Milinskii
A.l. Planning for foot traffic in build-
ings (translated from Russian) stroiz-
dat publisher, Moscow, 1969; English
translation published for National
Bureau of Standards and the National
Science Foundation, Washington, by
Amerind Publishing Co. Pvt. Ltd, Ne
Deli, India, 1978; Togawa, K. Report
14 Buildings Research Institute, Tokyo,
1966; Fruin, J.J. Pedestrian planning
and design. Metropolitan Association
of Urban Designers and Environmental
planners Inc., New York. 1971 shows,
that scientific level of human evacu-
ation reached the stage of the for-
mation “the separate theoretical con-
structions” for a long time ago.

Apparently, the report drafters did
not have a possibility to take into
account either empirical data given
in figures 3,11, 3,12 or theoretical find-
ings carried out in Russia in the latest
decades that serve as the benchmark
for the standardization of evacuation
process from various types of build-
ings including high-rise buildings.

Obviously the results of numerous
series of field observations clearly indi-
cate that there is some “inner law that
is making its way through randomness
and taking control of it” [3], but the
results do not reveal the nature of the
law itself. Such situation is to be antici-
pated when we are talking about sci-
entific research. Therefore philosophy
of natural science says that if form and
essence of things coincided directly,
then all science would be superflu-
ous. What constitutes the essence of
the observed changes in the speed of
human flow?

3.5. THE ESTABLISHMENT OF RELA-
TIONS BETWEEN PARAMETERS OF
A HUMAN FLOW

First step in answering this question
is to form perception and appropri-
ate description of observed fact in
the respective form of presentations:
Human flow is a stochastic process,
random process. It is objectively tes-
tified by, for example, data on flow
speed values distributions at any den-
sity interval as seen in fig 3.13.

Such perception leads to the under-
standing of the fact that the observ-
able empirical relations are just
individual realizations of relations
intrinsic to this phenomenon. There is
a random process in this case, with its
conditions constantly changing, and
thus affecting the manifestation of
appropriate relationship. It is known
that laws of such processes are
described by random functions in
probability theory.

Not only impact of random
realization of the process makes it
difficult to identify underlying essence
of relationship between parameters.
The fact that travel speed detected
during all field observations is formed
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Table 3.2.

VALUES OF AJ U DO,J) FOR EACH ROUTE TYPE

Route type a D, pers/m?
Horizontal outdoors 0,407 0,69
Horizontal indoors 0,295 0,51
Door aperture 0,295 0,65
Stair downwards 0,400 0,89
Stair upwards 0,305 0,67

Table 3.3.

CATEGORIES OF MOVEMENT AND UNIMPEDED TRAVEL VELOCITY

Categories of movement| Level of emotional state

Unimpeded travel velocity V, m/s

stair downward

Horizontal way, door aperture,

Stair upward

Comfortable 0,00 <0,82 <0,45
Quiet 0,45 0,82-1,10 0,45-0,63
Active 0,68 1,11-1,50 0,64-0,92
Of increased activity 0,70 1,51-2,00 0,93-1,25

Table 3.4.

VALUES OF THE RELATION (3.19) FOR THE APPROXIMATION OF RESULTS OF FOREIGN OBSERVATIONS.

Coefficients
Relations (source) : R
V, m/min a D,, pers/ m?

1 115,7 0,7053 1,314 0,9991

2 90 0,6941 1,098 1
3 87,6 0,3993 0,654 0,9913
4 115,7 0,6717 1,272 0,999

5 (horizontal way) 71,3 0,691 0,939 1
5 (stair upward) 51,7 0,4759 1,044 0,994
6,7,8 77,2 0,2894 0,452 0,9783

not only under the influence of density,
but also as a result of emotional and
psychological state people have in
the observed situation, for example,
comfort in the theater or increased
activity during rush hour in the morn-
ing in the underground. Consequently,
it is essential to find the way to dimin-
ish the impact of this factor.
Classification of character of move-
ment in case of changes in human flow
density (table 3.1, p.116, N°2/12 «Tall
buildings»): pointed out this possibil-
ity long ago: even the name itself “free
individual” suggests that in this inter-
val the density has no effect on travel
speed. This fairly obvious conclusion
allows to determine at least statistical
tendency of influence of density on
travel speed from appropriate chang-
es values during increasing density in
each series of observations, and then
to look for the nature of stipulation.
Speed of human flow in emotional

state (e) - VJ at density (D) on the
section Jtype can be expressed as
speed of movement without influence
of density (at D) reducing by AV‘*LDJ.
appropriate to increasing density to
D i.e.:

v 0=V AV, 315)

Naturally, that speed reduction on
value of A Ve . is the human reaction
onincreasing mfluence of factors asso-
ciated with increasing of density in any
emotional state. To detect the trend of
this effect based on the results of field
observations, we express required
reaction as follows:

Ro=(V°, - V2,0 )/ V2, . (316)
D, - is unknown, but we accept
for empirical equivalent value of V, -
average speed at the first interval of
the density (D from 0 to 0,1) which
stands out for a statistical analysis
of results for all field observations.
After calculation of empirical value
of mathematical expectation m (RJ.,

142 BMI:IHM june/july

D) plot it on graph. Example of such
a graph for a horizontal path is shown
in Figure 3.14.

The principal question that has to be
answered is: how is type of approxi-
mating curve chosen?

Leading specialists of mathemati-
cal statistics warn faithfully users that
mathematical formula gets only
the real value when it is adequate
to the internal relations between
values or reflects relationships
with a sufficient degree of approxi-
mation at least.

In the given case velocity is the
physiological realization of psycho-
logical reaction of a person to the
increase in the intensity of environ-
mental impact caused by the growth
of human flow density during the
movement on some type of a route.
Therefore it is logical to turn to psy-
cho-physiological theory of functional
systems [4, 5] that describe formation

of a behavioral act in detail and to
psychophysics that studies “quantita-
tive relations between physical char-
acteristics of stimulus and intensity
of sensations that occurs as a reaction
to this stimulus” [6]. The scheme of
psychophysical process is shown in
Figure 3.15.

Possible approximating outlines
curves suggest (trend in points of
empirical mean values of R ) that
in this case it is highly I|ker that
we observe the Psychophysical
Weber-Fechner law in operation [7].
Therefore, general form function
was used [8, 9] as a theoretical rela-
tion describing relationship between
influence of human flow density and
speed of movement for all types of
routes:

RT =8 In(D/D, ) (3.17)

Example of the empirical relation
approximation (values of relation
are presented in figure 3.14 and for-
mula 3.17) is shown in Figure 3.16.
Confidence limits and limits of pos-
sible variation (10% and 5%) were it
is preferably to locate approximating
curve are also shown.

In the case under consideration the
limits of these percent intervals are
narrower than Confidence limits which
are fixed at 95% of significance level.

Evaluation of correlation tightness
between the given values was per-
formed using theoretical correlation
relation:

77:110 /O'y,318)

Where, 0} - external variance; O'f—
total variance.

Such high values of theoretical cor-
relation (7, >0,95) characterize estab-
lished connection as practical, func-
tional.

The application of the function (3.17)
for the approximation of obtained
empirical values Rp for each route
type defines appropriate values a and
Do,,- (table 3.2) .

Finding arelation in this link enables us
to describe the relationship between
the parameters of the human flow
as a stochastic process in the form of
elementary random function.

Ve, =Ve,;[1-aIn(D/D, ). (3.19)

Elementary random function is
product of a random value of free
travel speed of human flow on non-
random function (in the parentheses)
which describes effect of its density.

Thevalues ofa variabIeVeod.depend
on the composition of human flow
and the level of their emotional state
in situations with different psycho-
logical tension. Statistical analysis
showed that at the first interval
density is observed homogeneous
sample of travel speeds, not only
on the same kind of route, but for
different kinds of routes. Moreover,
homogeneous sampling is grouped
into three - four speed intervals of
free movement. Analysis of the con-
ditions which conducted observa-
tions under, suggests identity of the
psychological stress situations in the
series of observations, which give
the homogeneous sample popula-
tion. However, more cannot be said,

because scaling of psychological
tension of the situation is limited
by order scale: comfortable move-
ment, movement under normal con-
ditions and in conditions emergency
approaching (because of absence of
observation in real emergency situa-
tions). Presentation about relation of
physical activity indicators and emo-
tional state levels that were scaled
in relative units can be obtained
from data (figure 3.17) that psycholo-
gists used for information emotional
states modeling [10].

However, there is no sufficient data
to establish this correspondence as
regards movement of people in situ-
ations having various degrees of psy-
chological tension. Nevertheless, it is
obvious that in the statistical density
distribution probability of free travel
speed value P(Ve, ) the maximum val-
ues of sample approprlate to move-
ment of people who are in increased
state. This led to the idea to use statis-
tical theory of extreme term of sample
[11] for predicting their possible val-
ues in the extreme, not observable,
but possible situations (Emergency
situations). But the maximum values of
sample can not exceed twice the mean
value [12].

The obtained graphs of changes
in mathematical expectations of free
movement speed depending on
people’s emotional state are given in
fig 3.18, which helps us to categorize
movements on the basis of emotional
state of people (table 3.3).

The statistics of observations shows
that the distribution of free travel
speed values has a normal law (or
close to the normal law). So, the ran-
dom value Ve . can be described by
numerical characterlstlc m(Ve, )+3
O (Ve ) We should take the average
value of a respective speed interval
(given in table 3.3) as a mathematical
expected value m(Ve_ ) for each of the
established movement category and
the value of O (V) - as equaling
its 1/6. Thus, for example during the
“heightened activity” movement we
have the following:

- horizontal way, door aperture, stair
downward:
m(Veod.) =105 m/min, O'(VEOJ):S m/
min; (3.20)

- stair upward:

m( Ve, ) 65 m/min, O (V¢ ) 3,2 m/
min. (3 21)

The successive human flow stud-
ies of both mixed and differenti-
ated human flow composition have
shown the unchanging nature of
the established type of relation that
describes the correlation between
flow speed and its density during
the movement on all types of routes
under different psychological condi-
tions. Those researches were carried
out on subway pedestrian crossings,
old people’s homes, nursing hous-
es, pre-school and school buildings,
cultural institutions, sports and
recreational buildings. In each indi-
vidual case it is the values of the
parameters included that are chang-
ing (V¢ a, D). In order to illustrate
the obtalned relatlons figure 3.19

demonstrates the results of human
flow field observations on pedestri-
an routes of Moscow Underground
during the “rush hours” in the morn-
ing and in the afternoon [13,14].
Morning rush hours are character-
ized by “heightened activity/inten-
sity?” and the afternoon rush hours
by “active” movements. It is impor-
tant to note that random aggregate
data obtained during field observa-
tions of pedestrian metro structures
in operational periods are statisti-
cally inhomogeneous and, conse-
quently, it is incorrect to unite them
in order to obtain a “common” rela-
tion. This fact clearly demonstrates
“the nuances” of statistical process-
ing that human flow researches left
“without due attention” for a long
time.

Thereis a significant interest in test-
ing the application of the established
type of relation (3.19) to approximate
the results of foreign field observa-
tions shown in fig 3.12. They have
not been included into the series of
field observations, which served as
an empirical basis for establishing this
relation, because the methodology of
how they are obtained is unclear and
the later is very important in order to
assess its validity and also due to the
lack of the numerical values. That is
why the values V¢, are set on the basis
of coordinates of the graphs shown
in fig. 3.12. Table 3.4 shows approxi-
mated coefficients of the established
psychophysical relations of human
flows for the empirical relations given
by foreign authors. It is absolutely
obvious that the graphs given in fig-
ure can be inaccurate compared to
the original as a result of graphic rep-
resentation. However, it is just as well
obvious that they demonstrate both
qualitative and quantitative similarity
to empirical relations.

So, the data of observations in
London underground (with D up to 5
per/m?) is described with the help of
a very similar relationship ( Ve, =88m/
min) that was established (flgure 3.19)
during the extensive studies at the
stations and transfer hubs of Moscow
underground.

From the beginning of the 1980s
the established relation between
the parameters of human flows
has been widely used in Russia in
technical normative documents for
calculations connected with evacua-
tion processes. Calculation relations
between velocity, intensity of the
flow and human flow density were
standardized (in the form of a table)
for the first time in SNiP II-2 - 80
“Firefighting Norms for Building
and Structure Planning”. Then they
were borrowed in GOST 12.1.004
(State Standard) “Fire Safety”. They
have also been used to describe
the respective correlations for the
various mobility groups in SNiP
35-01 “Accessibility of Buildings and
Structures for the Groups of Low
Mobility People”. They have been
used in “Methodology of Establishing
Calculation Values of Fire Risks in
Buildings and Structures”.

In 2004 the International Academy
of Inventors, the Russian Academy
of Natural Sciences, the International
Association of Inventors have rec-
ognized the relation between the
parameters of human flows as the
discovery in the field of social psy-
chologyl[15] .

To be continued
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