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XKypHan
«BbICOTHbIE 3faHUA>»

Tall buildings

Yupegutenb
000 «CkannanH meaua»
npuv y4actum
3A0 «FopnpoekT»
n 3A0 «BbicOTNPOEKT>»

PenakuuoHHbIA coBET
Cepren JlaxmaH
Hapnexnpa BypkoBa
HOpun CocpoHoB
MNMeTp KpiokoB
TaTbsaHa Me4yeHan
CesaTocnas [l0LeHKO
EneHa 3amuyeBa
Anexcanap bopucos

[eHepanbHbI OUPEKTOP

Haranbs Bbixonuesa C O

[MmaBHbIV pegakTop
TarbaHa HukynuHa

McnonHutesnbHbIi AMPeKTop
Cepreu LlLlenewxeB

PepakTop-nepesogunk
Cepreu denopos
PenakTop-KoppeKkTop
Anna UlyravkuHa
WnntocTpaumn
Anexkcen JIIOGMMKUH
Oner Haram

Hap Homepom pa6oTtanu:
MapuwanHa MaeBckas
Enena Nony6eBa
HaTanbsa NaBnoBa-Karkosa

Ha obnoxke: npoekt npespatleHus MnotuHbl lysepa (Hoover Dam), CLLA, B xunnoi Hebockpe6,
asTop Oxeit-leHb Yya, BennkobputaHus, TpeTbe MeCTo Ha KOHKypce XypHana eVolo
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Bnanumug HukoHoB
Ten./thakc: (495) 545-2497
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MHeHuve pegakuum MoxeT
He coBnagaTb
C MHeHveM aBTopoB. lNepeneyaTka
mMaTtepvanoB AOMNyCKaeTCs TONbKO
C paspeLueHns pegakumm
1 CO CCbINKOW Ha n3paHue.
3a cofepxaHune peknamHbIx
nyénvkaumm pegakums
OTBETCTBEHHOCTU He HeceT.

2KypHan 3apernctpuposaH
B ®egepanbHoi cnyxobe No Hag3opy
3a cob6/I0AeHNeM 3aKkoHoaaTenbcTea
B cdhepe MaccoBbIX KOMMYHUKaLWIA 1
oxpaHe Kyanyﬁ)Horo Hacnepwus.
CeupetenscTtBo 1M Ne ®C77-25912
OT 6 oKTsI6pPs 2006 T.

KypHan otnevaTtaH B OAO
«MockoBckas Tunorpadus Ne 13»
LleHa cBo6ogHas  Tupax: 5000 3K3.
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Spparc 6epetcs 3a nepo

Coset CayTyopKa ofo6pun npoeKkT
cTypeHyeckoro ropogka Quill, pas-
paboTaHHbIN cTyanen Spparc. OH
6yfeT COCTOATb M3 ABYX 34aHWN B 21
1 31 3TaXx. BepxHAA yacTb BbICOTHOMN
6allHM HamoMUWHaeT 3aTOYEHHoe
rycriHoe nepo — kak obpasHoe Haro-
MUWHaHWe o 6oraTbiX NMMTepaTypPHbIX
Tpaanumax CayTyopka.

Komnnekc npepHasHauyeH gna pas-
MeLeHNa 1 6GbITOBOro 06CNyXu-
BaHMA CTyAeHTOB JIOHAOHCKOro
Koponesckoro konnegxa (KCI).
3pecb 6yayT 470 KOMHaT, CTyAeH4Ye-
cKaf cTonoBas, bubnunoTeka, TpeHa-
XepHblil 3an 1 Kade. Bbicota coopy-
eHua coctaBut 109 m, n pacnosno-
KUTCA OHO Ha pacctoaHun 100 m
oT JloHpoHcKoro mocTa. M3-3a Toro,
YTO KOMIMIEKC OKakeTcA B TeHn 310-
meTpoBoi rpomaabl Shard ot PeHuo
MunaHo, npoekT Quill ctan npeame-
TOM XeCTKOW KPUTWKMN CO CTOPOHbI
Komuccnn no apxutektype u apxu-
TekTypHon cpege (Commission
for Architecture and the Built
Environment/CABE) - obuecTBeH-
HOro opraHa BenukobpuTaHuw.

Tam CUMTAIOT €ro «HeyKIoXNM,
«HECKNAAHbIM» U «CIIMLWKOM CNOX-
HbiM». PaccmoTtpes npoekt, B CABE
NPULWAN K BbIBOAY, YTO NPOCTO «He
MOTYT MOAAEPXMBaTb rPagoCcTpou-
TeNbHYI WHMLMATUBY NoAo6HOro
popna». Bbipasuna o3abouyeHHOCTb 1
opraHusauma «AHIMUNCKoe Hacne-
ave», KoTopas oracaeTcs, YTo BO3-
BefieHVie ellle OfHOMN BGaluHy OKaxeT
HeraTVBHOe BAMAHME Ha FOPOACKME
BUAbl CO CTOPOHbI JIOHJOHCKOrO
Tayspa.

B NUKY AaHHbIM 3aABNeHUAM, raBa
Spparc Tpesop Moppucc «He CKpbi-
BaeT yAOBO/bCTBMA OT V3BECTUA 06
opobpeHuy npoekTa. Lienbto Spparc,
B YaCTHOCTW, ABNAETCA MNOJIyYeHue
OLIEHKM «NpeBOoCxofHo» no BREEAM,
NO3TOMY KOMNaHUA [JaeT MNOHATb,
YTO «...yCTOMYMBOE Pa3BUTME, BbICO-
Kas cTeneHb NpopaboTKy 1 MOLLHOE
apxuTeKTypHoe odopmieHune cTanm
K/IOYEBbIMY  NMPVHUMNAMK  CO3Aa-
HUA npoekTa. O65MK, maclwTabbl 1
06bEMHO-NPOCTPaHCTBEHHOE pelle-
Hve obecrneuymBaloT OpraHUYHoe
e[UMHCTBO C CyLEeCTBYIOWEN TKaHbtO
CayTyopKa v 6onee LWNPOKUM ropoa-
CKMM KOHTEKCTOM JToHAOHa».
3paHve Education Support 60-x
rofoB MOCTPONKKU, KOTOpoe B
HacTosillee Bpems UCMoOsMb3yeTcs
KCL, 6ypeT cHeceHo, 4To6bl 0CBOGO-
OUTb MECTO ANA HOBOTO, UTO TaKXe
Mo3BONIMT CO3AaTb MeLEeXOAHbI
MapwpyT ¢ ynuubl Catoro Qombl
Ha Y3CToH-CTpuT, Gnaropapsa uyemy
YyTPOM 1 AHEM y4yacToK BygeT 3anut
COMHLUEM.

Spparc Architecture

C Bugom Ha nobepexbe

Marks Barfield Architects npepacTa-
BUN KOHKYPCHbI MPOEKT rocTu-
HWLbI M KWUJIOFO KOMMNeKca Ans
3onotoro bepera, KOTopble AOMKHbI
CTaTb FNaBHLIM MECTOM MPUTAXKEHUA
Ha aBcTpanuickom Kypopte Gold
Coast, wrat KeumHcneHp. O6uwasn
nnowaab 3actponkn Ridong Gold
Coast cocTtaBuT 74 322 KB. M. 3aecb
nnaHupyeTca pasmMecTuUTb XUNbe
npemuym-knacca, ob6cnyxusae-
Mble anapTamMeHTbl U NATU3BE3[0Y-
Hyl0 roctuHuuy. Komnnekc pac-

BI’“:I".M deBpanb/mapT

NOJIOXKMTCA Ha y4yacTKe njioLjabio
1,2 rekTapa BOKpPYr LeHTpasbHO-
ro aHrMMINCKOro mapka Ha 6Gepery
Mops.

C ofIHOW CTOPOHbI, HOBaA 3acTPOW-
Ka AOMKHa ObiTb YHMKaNbHOW, C
Apyrol — yaayHoO BMWUCbIBaTbCA B
cywecTBytowmn nensax. Mepep
NpoeKTNPOBLMKaM/ CTOUT 3ajaya
M0 BO3MOXHOCTW MOBbICUTb NPUBe-
KaTeIbHOCTb 3JelHeN HeABXKUMO-
CTW 3@ CYeT ee BbICOKOW 3KOYCTOW-
UYMBOCTMW, YTO CBeAeT K MUHUMYMY

SHepreTnyeckmne pacxonbl n apyrune
N3AEePXKKU, C KOTOPbIMU COMPAXKEHO
NpoXuBaHMe B BbICOTHbIX COOPY-
XKeHuAx. 3gaHna pacnpegeneHbl No
nepumeTpy yuyacTka, ocBoboxpas
ero CpeauHHYyl0 4yacTb AnA obue-
CTBEHHbIX MecT. lMopgobHoe pac-
NoJsioXXeHne No3BOSIUT MaKCUManb-
HO MCMoNb30BaTb 6GnaronpuATHble
KNMMaTuyeckrie ocobeHHoOCTH, UTo,
HECOMHEHHO, MOBbICUT KayecTBO
XN3HU obuTaTtenen n roctei, npo-
6y>K[aA B HUX CO3HaTeNbHOE OTHO-
LIEHME K 3KONOTUMn.
[lBe camble BbicOKMe 50-3TakHble
6alWHN COefiMHeHbl TPexX3TaXKHOMN
nepemMbiykon, B KOTOPOWN pasme-
CTATCA POCKOLUHble KBapTMpPbl C
BE/INKONIENMHbIM BUAOM Ha Mope.
Tpw Apyrux Kopnyca, B 15 ataxen
KaXkAblll, 06pa3yioT KOHAOMUHUYM,
OTKyAa Takxe OyAyT OTKpbIBaTbCA
naHopamHble BUAbl Ha nobepexbe.
3TN CTPOEHMA BbIpacTaloT U3 KOJb-
LeBMAHOrO MoAuyma, rae pasme-
CTATCA pecTopaHbl, MarasuHbl 1 cna.
Bo Bcex KBapTupax UMmeloTca npo-
CTOPHblE, 3allulieHHble OT BETPOB
6aNikoHbl, MO3BONAOLMNE XKWibLaM
He BbIXOAA U3 JOMa HacnaXXgaTbCa
npeKpacHbIM KiMmaTom 30510TOro
bepera.

Marks Barfield Architects
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New York Tower

3aMeuaTesibHble BUAbI, co3aaowume
owyuweHne npocTtopa. [lpoekT
HaXoA4WTCA Ha PaHHel CTagun pas-
paboTku, a 6onee onpefeneHHble
CPOKU €ro peanusauum CcTaHyT
N3BECTHbI He paHee, YeM HauHeTCs
obLecTBeHHOE 06CYXAeHNe 3Toro
COBMeCTHOro 3ambicna Studio
Daniel Libeskind un Elad Properties.
3eneHble CafuKM Ha crneuunanbHbIX
nnaowaaKax, Cnmpanbio NogHMMalo-
wueca no dacagam Kak Mpoaosnxe-
HMe napka MagucoH-ckBep, gonon-
HAT JepeBbA U KyCTapHWKWN BAOMb
nnowapmn. OHU 3puUTeNbHO pasfge-
NAT 06bem 37aHusA, NpraaBas emy
nerkocTtb. Kpome TOro, pacnono-
XeHune BbICOTKM MO3BONIUT COJI-
HeYyHoMy cBeTy bGecnpenATCTBEH-
HO MPOHMKATb A0 CaMbIX HUXHUX
YPOBHEW, UTO COXPaHWT XOpOLUYto
MHCONALUMIO YNIMYHOTO MPOCTPaH-
ctBa. New York Tower cTaHeT
BaXHbIM [OMOSIHEHUEM K CUNYITY
MaHx3TTeHa, nof cTaTb Uctopmye-
ckum Met Life Tower n Empire State
Building. MapTHepom coBmecTHOro
npennpuatus Bbictynaet Costas
Kondylis & Partners, npoekTunpo-

Studio Daniel Libeskind no 3akasy
Elad Properties paspaboTtana npo-
eKTHOe NpeAsIoXKeHNe Xnoi 6alHn
New York Tower ana MsgucoH-

napk MaauncoH-ckeep. O6was nno-
Wwaab 30aHUA COCTaBUT 4459 KB. M.
OHo byneT HafCTPOEHO Hap cyle-
cTBylOWMM 3faHMeM, dacaf, KOTo-

COXPaHEHUs1 CIIOXKMBLUErOCs apXxu-
TEKTYpPHOro o6simKa ynuupl.

bawHA nNOAHMMETCA HECKONbKO
nooganb OT CBOMX cocefen, 6na-

BaHMEM CTPOUTENbHbIX KOHCTPYK-
unin 3anmetca WSP Cantor Seinuk,
NHXXeHepHble cncTeMbl paspaboTa-
e1 Cosentini Associates.

aBeH1o, 1, B MaHx3TTeHe, C BUAOM Ha POro ocCTtaeTcA HeUsMeHHbIM AnAa

rogapa 4Yemy U3 Hee OTKpolTCA Studio Daniel Libeskind

3onoTtada meyuTta

Mocne ycnexa c komnnekcom Marina Bay Sands B CuHranype, apxuteKTypHo-
My 6topo Safdie Architects nopyyeHo cnpoeKTUPOBaTb eLle 2 MITH KB. M >KUbIX
1 TOproBbix nowagaei B LinHbxyaHgao, Kutaii. Buayanvsauum HoBoro o6b-
eKTa Mo3BOJIAIOT NPeAnoNoXnTb, uto NpoekT Golden Dream Bay 6yaeT oTnu-
YyaTbcA Gonblueil CMeNIOCTbIO M aMOMLMO3HOCTbIO, YeM BbllleynoMAHYyTas
CUHranypckas 3acTpolika, yero n oxupaaioT ot Mowe Cadan.

MpoekT Golden Dream Bay — nonbiTka AOCTONHO OTBETWUTb Ha PACTyLUiA B
KnTae cnpoc Ha KauecTBeHHOe, HO JOCTYMHOe Xuibe. B komnnekce pasme-
cTATCcA 2200 KBapTMp € 06Lwen nnowaabio 325 160 KB. M, a TakKe 6875 KB. M
03[0pOBUTENIbHO-JOCYrOBbIX yUpPeXKAeHUI 1 6782 KB. M TOProBbiX NaoLwagen.
Kak u B cnyyae ¢ Marina Bay Sands, 3aecb nnaHupyeTca obecneumTb Hau-
JIyULWmnin 0630p OKpecTHoCTeN. balwHu nmeloT «lWnpokne ypbaHncTnieckne
npoembl, KOTOPble CMArYaloT MeramacwTabbl npoekTar.

10 Bblcn“!hlﬁ deBpanb/MmapT

XoTa mexpay 3Tum ob6bekTom 1 Marina Bay Sands Hemano obuero, npocne-
XKMBAIOTCA TakXe Napanfien n ¢ HejaBHO NOCTPOeHHbIM B DpcTeae 8 House
no npoekTy BIG. /1 3aecb, ¥ Tam pa3HOBBICOKME XuJible 06beMbl 06befJMHEHDI
B apPXUTEKTYPHbI aHCambJ1b, NPVBA3aHHBIN K 03€/1eHEHHBIM 06LLeCTBEHHbBIM
MecTaM 1 30He oTabixa. bawHu pacnonoxat 3a WMPOKoN HabepexHon,
KoTopaa nepecekaeT TOProBblli Maccax C BOCTOKa Ha 3anaf, npuBnekas
BHVIMaHMe rocTeil K HOBbIM OO beKTaM.
YacTHble 6anKoHbI 1 Teppachl Ha KaXAOM YyPOBHE nepemexaloTca ¢ obuie-
CTBEHHbIMM CakaMu 1 nnasBaTefibHbiMK B6accernHamu. B Safdie Architects
YTBEPXKAAIOT, UTO 3TU 3a06nayHble «3aTen» CO3[alT «C OJHON CTOPOHbI —
aTMocdepy KypOPTHOM XKU3HW, C APYroi — YyBCTBO CMIOYEHHOCTM coobLLe-
cTBa obuTaTenein.

Safdie Architects

deBpanb/MmapT BM[:“IM
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B seneHom cBeTe

B koHkypce Skyrise Greenery
Awards 2010 nobegmn npoekT
R4 Apartment, pa3paboTaHHbIN
Surbana International Consultants
ana CuHranypa. Hebockpeb coue-
TaeT B cebe Xuble nomelieHus
U XOKep-LUeHTp (pasHOBUAHOCTb
3aBefleHni obuienuTa B a3naTCKUX
CTpaHax), ABNAWMUNACA WCTOYHU-
KOM 3M1eKTpo3Heprun (nonyyaemonm
NPy NMOMOLLMN COSTHEYHBIX KOMseK-
TOPOB) ANA XWIOW YacTu 3AaHuA.
MocnepHas, B CBOW oOuYepefb,
nocTaBnsieT JOXAEBYI BOAy Ans
ObITOBbLIX HYXJ WM MOMMBA, CKaniu-
BalOLLYIOCA B CreumanbHbiX pesep-
Byapax Ha ee NOBEPXHOCTY, a TaKxKe
KOMOTNYECKN YUCTYI0 3eNeHb "
OBOLYM, BbIpalMBaeMble Ha OTKPbI-
TbIX NMOBEPXHOCTAX 3AaHNA.

Mofo6Hble 3AaHMA  MOAYNbHO-
ro TWMAa nNaHUpPyeTCcA BO3BOAUTH
B6/IM3M PbIHKOB, MO3BONAA TaKUM
obpasom fobutbca onpefeneHHoro
CcMM6MO03a XKUNon 1 obLeCcTBeHHON
dyHKLMI B paHHON cpepe. Mogynu

3[4aHNA NOBEPHYTbl OTHOCMTENIbHO
Opyr Apyra. 3To mo3BonseT nony-
YNTb MAKCMMasbHble naowaan noa
3efleHble  HaCaKAeHWs, a Takxe
co3faTb OMTUMAJIbHYIO WMHCONALMIO
OTKPbITbIX MOBEPXHOCTEN U OpoLle-
Hue nx poxkaeBow Bofom. bonbuyio
poNib B COXPaHeHWW OKpyX<atoLen

cpeabl  WUrpaet  peyTunnsauus:
MCMONb30BaHHbIE XOKep-LeHTPOM
Tapa ¥ nuleBble OTXOAbl CAyXaT
ANA  yAobpeHuA BblpalMBaemblx
NpoAyKTOB NuTaHuA. JlaHawadTHble
AV3aiiHepbl  PYyKOBOACTBOBANUCH
npuHuyunom «besonacHas epa ans
XKU3HU»: BbIpaLYMBaHNE MPOAYKTOB

HENOCPeACTBEHHO PAAOM C MECTOM
NX NPUrOTOBJIEHNA MO3BONAET CHU-
3UTb BbIGPOCHI Yrnepona v KOHTPO-
nMpoBaTb KayecTBO MNPOAYKTOB.
MnaHTauwum oBoLLe aBTOMATUUYECKN
NONMBAOTCA AOXOEBOW BOLOW, KOTO-
panA cKanaMBaeTcA Ha Kpblwe Hebo-
cKkpeba,aeensnuwkn cbpacoiBatoTCA
B HVXKHUI pe3epByap nof AencTsun-
em cunbl TAxecTn. OpraHuyeckne
OTXOfbl PeCTOPAHOB XOKep-LEeHTpa
MCNONb3yloTCA B KayecTse ypobpe-
HUA. ABTOMAaTU3NPOBaHHblE AaTuu-
KN BPEMEHU MNO3BOMAIT KOHTPO-
nupoBaTb NUTaHWe, OpoLIeHne K
BNaXXHOCTb B TMAPOMNOHHON U a3po-
NOHHOWN cncTeMax. 3efieHble HacaX-
LOEHUA NCNONb3YITCA U B KayecTBe
pPEeKPeALMOHHBIX NPOCTPAHCTB. OHK
06ycTpoeHbl AnA otabixa: obopyno-
BaHbl CUCTeMON 6e30omnacHoCTU Ans
NPOrynoK C ManeHbKUMU AEeTbMU
N JOPOXKaMu, MO KOTOPbIM MOTyT
nepenBUraTbCa NIOAN C OrpaHNYeH-
HbIMW BO3MOXHOCTAMMK (Hanpumep,

Ha MHBaNMAHbIX KONACKaXx).
Surbana International Consultants
Pte Ltd

CBepkaiowan 6awHs

3actponwmk Guangzhou R&F Properties Co. Ltd nopyumn unkarckomy apxm-
TeKTypHoMy 6topo Goettsch Partners paspaboTtaTb MHOroLeNeBo 06beKT
nnowagbto 294 570 kB. M Ana TAHbLU3MHA, Kutai, n Tenepb Ha CyA 3aKkasumka
npencTaBfieHbl MepBble BU3yanu3auuv 3Toi cBepKawuwein HawHu. MNocne
3aBepuwenus Tianjin R&F Guangdong Tower co cBoumu 439-t0 mMeTpamu
CTaHeT OAHMM 13 CaMblX BbICOKUX 3aaHu B Knutae.

B 6awwHe pa3mecTatca 134 000 KB. M 0prCHbBIX MnoLaaein knacca A, 400 Homepos
NATN3BE3A0YHON FOCTUHMLI, 55 anapTaMeHToB KOHAOMUHMYMa 1 8500 KB. M
TOProBbIX TOYEK, 3aKPYUYeHHbIX BOKPYr LeHTpanbHoro sgpa. «bawHa pas-
BEPTbIBAETCA B BbICOTY BOKPYT CBOEN BEPTUKaNIbHOW OCY NOJOOHO pakoBUHe
MOJIIOCKA WAV ApeBHEMY CBUTKY», OTpakasi UCTOPUIO 3TOFO YYyacTKa, Ha
KOTOPOM 6blfI0 MECTO MOPCKOW TOprosnau. Takas CTPyKTypa upeasnbHa Ans
apeHAaToPOB, 3aHUMAIOLLMX CPa3y HECKONIbKO 3Taxkel. 3aecb ecTb 6onbluve
OTKpbITble MPOCTPaAHCTBA, pacrnonaraoLye K TeCHOMY OOLeHNIo 1 NNoAoT-
BOPHOMY COTPYAHNYECTBY.

12 Bblcnr!!h'/ﬁ deBpanb/mapT

Macapbl BbIMNOMHEHbl W3 BbICOKOKAYECTBEHHOrO CTekna W MeTanna.
Mpo3payHble naHenn OT mMona A0 MNOTOsIKa obecneunBaloT Havayulee
ecTeCcTBEHHOE OCBelLeHMe N MaHOopaMHble BuAbl. ApxutekTopbl Goettsch
Partners nosicHaioT: «[py NPoeKkTNpoBaHMM dacagHbIX CUCTEM UCMONb30-
Ba/MCb MaTepuasnbl U TEXHONOTMU, MO3BOJAKLWMNE MOBbICUTb 3bbEKTMB-
HOCTb GYHKLMOHNPOBaHNA CUCTEM 3[laHUsA, @ He NPOCTO AeKopupylowune
ero».
BHYTpeHHMe cooblieHna ynpoLeHbl HaCKONbKO 3TO BO3MOXHO: aBTOMO-
6UNbHOE [BVMXKEHUWE YXe Ha BXOfe pa3fefieHO B 3aBUCMMOCTW OT Lenv
BM3UTa, B TO BPeMs Kak Mnelexofbl, Nonajaioolie B 3gaHue ¢ ceBepHom
CTOPOHbI, MUHYsI 03€JIEHEHHYI0 MJoWajb, TaKXe NIerko HaxoAAT Hy>KHoe
HanpasneHve 6narogapa CUCTEMe YETKUX M ACHbIX YKasaTtenen. YoobHas
ceTb U3 55-Tn NMPTOBbIX KABUH OGLICTPO AOCTABUT NOCETUTENEN [0 MYHKTa
Ha3HauyeHwuA.

Goettsch Partners

deBpanb/MmapT BH[:“IM
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B Tpapguumnax
mansa

Komnanua LAR pa3paboTana npoekt
3aaHuA Pyramid ana Mepugbl - Kpyn-
Helillero ropofa Ha MoOnyocTpoBe
lOkaTaH 1 [BeHaguaToOro Mo 4wuc-
NIeHHOCTW HaceneHma B Mekcuke.
Mepwuga 6bia NOCTpOEHa Ha MecTe
ropofa mana T'ho (uto nepesoauT-
cA Kak «[ATb XO0nMmoB») M paccma-
TPMBAETCA KakK OAHO M3 CTapeunLumx
NMOCTOAHHbIX FOPOACKUX NOCENeHNIA
obenx AmepuiKk. Ha Takom nctopumue-
CKOM QOHe 3paHue, BCTpanBaemoe
B IMNUUEHTP >KMU3HEeAeATeNnbHOCTU
N KynbTypbl nereHaapHoro Hapo-
[a Mala, noagyepKrMBaeT BaKHOCTb
3TOW TOYKM, OObIrpbIBasi 06pa3 Tpa-
OVLMOHHOW MeCTHOW NpamMugbl.

[poeKT TakXe OTparkaeT COBpeMeH-
Hbll KOHTEKCT, Korga sKonorunve-
CKMe BOMPOCbl 0COBEHHO aKTyasb-
Hbl: aBTOPbl C/IOBHO HaNOMMWHaKT
O CTpeMneHuy npenkosB AOCTUYb
cumbuosa ¢ npupopoii. Nupamuaa
ycTynamm cy»aeTca KBepxy, Aaenas

yyacTKa, MOCKOJIbKY MOXHO yBenu-
YUTb NAOLWaAb NOMELLEHWI, MPUMbI-
KalowWmx K 060510uKe 30aHuns.

3pecb 6yayT pasmelyatbca oduchl
N KBapTupsbl. Mpyn HeycTonumsocCTn
pblHKa, Korga obcTaHoBKa MOCTO-
AHHO MeHAeTcA, LAR npepnoxwun

NOCTPOMKY €eCTeCTBEHHbIM Mpo-
[OMKEeHNeM OKpy»Kalolen cpeabl.
Takaa dopma nosponAeT U3BneYb

pelleHve, No3BosisAiolLee Bapbupo-
BaTb AOMI0 KaXAoro m3 ¢yHKUMo-
HaslbHbIX KOMMOHEHTOB B 3aBUCU-

MaKCMMyM MNOJib3bl MPU 3aCTPOMKE  MOCTU OT SKOHOMUYECKUX YCSTOBUI.

PacTutenbHocTb Ha Bcex Teppacax
CHMXaeT NoTpebHOCTb B OXnaXkAae-
HUX MNOMeLLeHnn, aoXaeBaAa Bojaa
cobupaeTca, 4YTO coKpaulaeT ee
o6wWwunii pacxop, ecTb TakXe Con-
HeuHble 6aTapen Ha ¢acape — BOT
HEeMosHbIN MnepeyeHb YCTPOWCTB,
KoTopble AenawT 3TOT HebocKpeb
ob6pasuom 3¢pdeKTUBHOro noTpe-
6neHun NPUPOAHBIX PeCcypCoB.

LAR / FERNANDO ROMERO

PeKOHCTPYKLNA NPOM3OHbDI

Ha KpynHon pagnanbHON Maructpanu, Kotopas ceasbiBaeT [lepBoe TpaHc-
nopTHoe KonbLo bByxapecTa c ceBepHbIMM Mpuropopamu, nnaHupyerca
pa3mectutb komnnekc Calea Floreasca 159. YyacTok 3acTpouku, nosagm
KOTOPOro PackMHynca neconapk, AOCTyMeH C ABYX CTOPOH, Tak Kak Haxo-
[NTCA Ha OXMBNEHHOM NepeKPecTKe, a 3HaUNUT, eMy CYXJEHO CTaTb BaXHbIM
OPUEHTUPOM B 3TOM parnioHe. OCHOBHbIM [JOCTOMHCTBOM MeCTa ABAAITCA
cTapble cknagbl kKomnanum «Doppa», Npu3HaHHble NMAaMATHUKOM MPOMbILL-
JIEHHOW apXMTEKTYpbl HaLMOHANbHOrO 3HaYeHNA. OTN COOPYKEHUA MMeIoT
OFPOMHbIVI KOHBEPCMOHHbBIN NOTEeHLMan, No3TOMyY Y 3aCTPOMLLMKA eCTb BO3-
MOXXHOCTb He TONbKO 671aroycTponTb OKpY»KaloLLyto TeppUTOPUIO, HO U BOC-
COefiIMHNTb 06BEKT C rOPOACKON TKaHblo. /13-3a Hannuma Ha yyacTke namaT-
HMKa apXUTEKTYpbl, @ Takxke HenocpeAcTBeHHON 61M30CTH asponopTa, Npu
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NPOEKTMPOBaHNM MPULLNOCh YYUTbIBaTb HEKOTOPbIE TPafoCTpOUTeNbHble
orpaHuyeHus.
Mnowaan B HOBbIX 3A4aHMAX UCMONb3YIOT MO TPEM Ha3HaAYeHUAM: XKUbe,
MarasuvHbl U oducbl. AHcambnb ByaeT cocToATb U3 25-3TaXHOro oPprcHoro
3A4aHKA, 3-X XWUblX AOMOB OT 15-T fo 20-TK 3Ta)kel U Cknaga PO3HUYHON
TOpProsnu.
Llenb npoekta - npupaTtb LOMOJHWUTENIbHOE 3HAuYeHMEe UCTOPUYECKOMY
KOMIMJIEKCY 3@ CYET OpraHM3aummn obLIeCTBEHHbIX MPOCTPAHCTB, KOTOpble
NMoCTeneHHO NepexofAT M3 3aCTPOEHHbIX TePPUTOPUA B 3eeHY0 30HY.
3aBepLueHne 3TOro NpoeKTa O3HaMeHYeT farbHelillee pa3BuTMe TeHAEHUUN
npeobpa3oBaHMA CTapbIX MPOMbILLIEHHbIX paloHOB byxapecTa.

Alpha Studio
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Menb6ypHcKan BoJIHa

28-3TaxHas roctuHuya Crown Metropol B popme BONHbI C FAHLEBBIM NOAU-
YMOM, HECOMHEHHO, COBPEMEHHOE, 3aMeTHOe 1 ApKoe 3aaHne MenbbypHa.
3pecb pa3mecTATcA 658 NPOCTOPHbBIX, CBET/IbIX HOMEPOB, POCKOLLHbIN CMa-
CasioH Ha BEPXHUMX 3TaXkax oTens. A Ha 28-m pacnonoxatcsa bap ¢ Teppacoi,
pectopaHom Gordon Ramsay’s Maze n ogHoOMMeHHOI 3aKycouHol. Kpome
TOro B otenie 6yAyT NMPOCTOPHble KOHPEPeHL- 1 BM3HEC-LEHTPbI, @ TaKxXe
LieHTp Habopa 1 06yUYeHNs NepcoHana MMPOBOTO YPOBHS.

ApX/TEKTOpbl HafETCA COEANHUTD BO BHELIHEM O6/MKe 3AaHus HecTaH-
JapTHble 3/IeMeHTbl B BMAE TEMHbIX, HECKOJIbKO TeaTpasibHbIX 06bEMOB U
y3HaBaeMble GOpPMbI, MO3aNMCTBOBaHHbIE Y CAMOW NPUPOAbI, Y MOPA.
S-06pa3sHbiil U3BMB GallHW, CTPEMUTENIbHO BblpacTalolell 3 OCHOBaHWA,
CNY>XUT APKUM 1 OYeHb 3anomMuHawwrmca obpasom BopoT MenbbypHa.
Mopobrie NnaBHbIX NUHWIA GalHW TeKyyel PTyTW YCUIMBAETCA Nerkum
mepuaHuem ee obonouku. Ecnv o6onTn 3gaHne Kpyrom, TOHKME Ne3Bus,
WUAN «NNaBHUKW», Ha dacafe TO NPOABNAOTCA, TO MCYe3aloT, yCunmBas

Brneyvat/ieHne OT OTPaXeHW 1 nepennBoOB WUrpbl CBeTa. 3a N3MEeHYMBOMN
BHeLIHe 06010UYKOM — He MeHee U3bICKaHHble UHTepPbepbl. B ntore ctonb
BeNIMKOJNIeNHaA rocTMHMLA MMPOBOro Kracca nokasbiBaeT MenbbypH B
HOBOM CBeTe.
KomaHpe apxuTeKTopoB 1 opopmutenein MHTepbepoB cTyaumn Bates Smart
noTpe6oBanoch BCero Tpu rofa Ha NPOeKTUPOBaHVe U peann3aLmnio 3ambic-
na. Bates Smart oTBeyana 3a Bce acneKkTbl npouecca pa3paboTku BHYTPEeH-
Hero BMAa NMOMELLEHU OT Hadyana JO KOHLA: OT 3CKU3HOro 1 rpagocTpoun-
TEIbHOTO NPOEKTOB, Yepe3 apXUTEKTYPHYIO U UHTEPbEPHYIO AeTannpoOBKY
— BMJIOTb [J0 pPa3MeLLeHnA akceccyapoB.
B faHHOM NpoeKTe He TOMbKO peLleHbl KOHKPETHbIe 3CTeThYecKme 3agaun.
OH NOMHOCTbIO COOTBETCTBYET CTPOrVIM TPEGOBAHUAM TEXHUUECKUX HOPM 1
cBOeMy PpYHKLIMOHaNIbHOMY Ha3HauYeHWIo, NPefoCTaBNAA KOMPOPTHbIE YCIIO-
BUWS KaK /151 FOCTEW, TaK 1 AnA COTPYAHNKOB FOCTUHMULLbI.

Bates Smart

NMop ceHblo XPYycCTaJibHOro JqiIotocCa

Raffles City Beijing — 310 150 000 KB. MeTpoB 0$MCOB, TOProBbIX MyoLaaei,
obcnyxKrMBaeMbIX anapTaMeHTOB U >KWUiblX MOMeLlleHW. 3aaHne pacnoso-
XKWTCA Ha cTbike BTopoli konbuesoit goporu MNeknHa n Dongzhimen Neidaijie
- npeanbHOM MecCTe, FAe Hanuuo MpeuMyLlecTBa NPAMOro coobLeHNs C
KPYMHENLWVM TPaHCMOPTHBIM LIEHTPOM A3UN.

Komnnekc coctomT us 21-3TaxHon opuncHom 6allHm, 5-3TaxHOro noguyma,
Haf KOTOPbIM MOAHMMAIOTCA 15 3Taxen Xunoro Kopnyca, n 17-3TaxkHoro
3aHnA ¢ 06Ny KMBaeMbiMy anapTaMmeHTamMun. Bce KOMMOHeHTbI KOMNneKca
DYHKLMOHMPYIOT Kak CaMOCTOATENbHO, Tak 1 BMecTe. O6beKTbl coenHeHbI
He TOSIbKO OfMHAKOBbIMM NPO3PayHbIMUK Nepexofammn Ha PasHbIX YPOBHAX,
HO 1 CaMblM HEOObIYHBIM 06pa3oM. MpU TOM, UTO KaxKAbIN SNEMEHT 0POPM-
NeH no-ocobomy, BCe OHU 06pasyloT Bu3yasbHOe eamHCTBO. OCo6eHHO
3bdeKTHO BbIMMAAUT BXOAHAA rpynna B TOProBblii MOANUYM U KOpMyc 06chy-
XKMBaeMblX anapTaMeHToB. KpucTanimuyeckme KOHCOJSbHble KOHCTPYKLUW,
npo3BaHHble «XpycTanbHbiM noTocom» (Crystal Lotus), apdekTHO nogHUMa-
l0TCA 13 GaHKETHOro 3ana, NofAepXmBas COO60 OOWUPHYIO CTEKNAHHYO
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KpbiLly. Bbile Tam nomelyaeTca rnasHas nM$ToBasn LWaxTa, a Ha BEPXHUX 3Ta-
ax — 6onblume MarasuHbl. ApXMTekTopbl KomnaHmum SPARCH Takum obpasom
BbICBOGOAMIN MaKCMMYM MIOLaAN NePBOro 3Taxa ANA MacCoBbIX Meponpus-
TUI NOA CeHblo «JToTocar.
«3HaunTenbHOe BHUMaHWe ObINO yAeneHo NpPopaboTke CeBepPO-BOCTOYHOIO
yrna coopyxeHus, — genatca crneuuanuctol SPARCH. - OducHaa 6awHa n
noamrym MoBopaurBatoTCA Ha 45 rpafycoB B CTOPOHY TPaHCMOPTHOWN pa3BA3-
K, HaNCKOCOK OT Miolaan nepef OCHOBHbIMI BXOAaMV B TOProBbIi LEEHTP.
OJTa AVHaMWuYHaA BU3yanbHaA CBA3b Pa3BMBAETCA KaK BepTUKasibHaA BbleMKa
MeXay TOProBbiM MOANYMOM 1 Gonee HU3KUMU YPOBHAMYN ODUCHOTO 3AaHNA.
MpocTpaHCTBO, NMOXOXee Ha TOpHYI pacluenvHy, obpasyeT Kopuaop, ynu-
paloLwmincs B Gnnsnexalnii ropofCKoii palioH, B ry6rHe KOTOPOro HaxoaaTCs
KBapTasbl Masio3TaXHbIX XKWbIX JOMOB. [Tocpeaw 3Toro «yllenba» NPoTAHynach
HeBbICOKan KpUCTaIonoao6bHan ranepes, KOTopas CnyXuT dpoie ana oprcHom
6alLHM 1 KPbITbIM NepexofoM MeXy TOProson 1 0GUCHOI 30HaMU».

SPARCH
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Y cKnoHoB
NMuka Bukropun

39 Conduit Road B [oHKOHre — agpec
WCKNIOYNTENbHBIA  U3-3a  CBOEro
MeCTOMNONOXEHUA. Ta CpeAHAa Mo
MeCTHbIM MepKaMm BbICOTbI MOCTPOMN-
Ka Mno3BonuT nonyunTb 0630p B 240
rpajycoB, 3axBaTblBalOWWiA W3BUB
6eperoBoi MMHMM MECTHON raBaHn 1
ropogckon nernsax. KoHueHTpaymsa
nosesHow niowaam B 6aLuHe ymeHb-
WaeT MacCMBHOCTb ee obbema W
YBENMUMBaAET MPOMYCKHY Cnocob-
HOCTb y4yacTKa Ha YpOBHe ynuupl.
BHyTpeHHee yCTpPOWNCTBO 3AaHuUA
NMo3BONAET MaKCMManbHO NCMOSb30-
BaTb Nnowann 3aHMMaemMblx nome-
WeHnn. YenHouHbIn nndT JocTaBuT
obuTaTenen }uon 30Hbl B COOTBET-
CTBYIOLWMNIA NTMPTOBOI BECTMOIONDb.

Munon KOMMNoHeHT OT 06LecTBeH-
Horo otTaensalT aHdunagbl ¢oie,
nocnefoBaTeNIbHOCTb  Pacnonoxe-
HWA KOTOPbIX TLIATeIbHO NMPOAyMaHa.
Kaxpaa KBapTMpa Ha BEPXHKX YpPOB-
HAX 06CNyXMBaeTcA COBCTBEHHbIMMN
nmdToBLIMA MNOWAAKaMU C ecTe-
CTBEHHBbIM OCBeLUeHNeM, YTo Aenaet

rocTuHble WupuHonm 9,5 meTtpa, u3
KOTOPbIX OTKPbIBAIOTCA MaHOPaMHble
Bugpl. MonyTopa- 1 ABYyXypOBHEBble
KBapTMpbl MaHAT BenYeCcTBEeHHO-
CTblO M NPOCTOPOM «BbICOTHOrO 0bpa-
3a KM3HW.

Mo3agn 3paHMA Kpblwa nogvyma
rPaHNYUT C KPYTbIMU 1 JI€CUCTbIMMN
cknoHamn lMuka Buktopun. Takum

noanyma, cag Ha Kpbiwe 39 Conduit
Road BbIMMAZMT MNOANMHHBIM NPO-
JomkeHneM naHawadTa. BusyanbHo
BbICOKWE, OTAEMaHHbIe KaMHEM CTeHbI
6allHN ypaBHOBeLUeHbl CKpynynes-
HO MPOpPaboTaHHbIM PUTMOM OKOH,
MEXK3TaXHbIX MepemblyeK 1 BbICTyra-
owmnx yacten. NMommmo yaauHonm nna-
HUPOBKWN NomeLleHnin, dacag 3aaHnA

KOMMO3MLUWA, TAe BblpasnTenbHOCTb
[JOCTUraeTcA 3a cYeT KOHTPACTHOCTU
3/1eMEHTOB, B TOM YKC/ie U3 NPUPOoA-
HbIX W MCKYCCTBEHHbIX MaTepurasos.
Mouwb cTpoeHVA BNOSIHE COOTHOCUT-
€Al CYenoBeYeCcKM n3mepeHnem bna-
rofgaps paLunoHanbHOCTM U HOBATOP-
CTBy 06BEMHO-NPOCTPAHCTBEHHDBIX
peLeHunn.

BO3BpalLieHe Aomoli bonee KOMPop-  06pa3oM, B OTAMUME OT CKPbITbIX OT
TabenbHbIM. B KBapTMpax MMEITCA a3 KOMMYHasbHbIX MOMELLEHWNI

Chun Man Architects
& Engineers (HK) Ltd

3afyMaH apXuTeKTopamy Kak opuri-
HanbHasA 1 cAepKaHHasA ScTeTuyeckas

C Bugom Ha Apapar

Mercedes Benz nnaHupyeT noctpouTb B EpeBaHe 6U3Hec-LieHTP, NpPOeKT
KoToporo pa3spabatbiBaeT apxuTekTypHoe 6topo LAR. Mpobnema cospaxua
613HeC-LieHTPa 3aK/IoYaeTca B NOUCKe pelleHus, KOTopoe Bblpaxano Obl
TOBapHbIN 3HaK GUPMbI 11 OHOBPEMEHHO Wrpasio Posib CBA3YIOLLEro 3BeHa
c 6oraToil KynbTypon v TPaguumuaMm cTonuubl ApMeHUn. ApXUTEKTYPHYIO
cxemy nofickasbiBaeT norotun Mercedes Benz, Tpu nyya KoToporo vmelot
cBoe pyHKLMOHaNbHOE Ha3HayeHne, a BMecTe 06pasyioT obLylo CMBONN-
Ky. O6bem cToUT POBHO MO OocK ynuLbl TepbAHa, NPeACcTaBAA cOOOM HeKui
npuuen, HanpaseHHbI MPAMO Ha UCTOPUYECKOe cepALie ropoja.

Kaxpaplii nnaH (nyu) «3aTouyeH» Ha MaKCVManbHYI0 MPOW3BOANTENBHOCTb
1 OYHKUMOHaNbHOCTb. OdUChl HAXOAATCA B HUKHEN vacTu nyya, obpa-
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LleHHOro Ha ceBepo-3anaj, 4To obecneynBaeT xopollee ecTecTBEHHOe
ocBelleHne 6e3 ypesmepHOro TEMIONPUTOKA M GNUKOBaHMSA OT NpPAMON
nHconsauun. CTyneHyaTas >unas 30Ha PacnonoXKeHa B HUKHEN YacTu 1oro-
BOCTOYHOFO Kpblfa, 0TClofa — NpeKkpacHoe eCcTeCTBEHHOE OCBELLEHMNE 1 CBe-
XK1 BO3[YX, @ TakxKe NaHOpambl FOPOACKMX 1 FOPHBIX Nen3axein. locTnHuua
Intercontinental, 3aH1MatoLWwan BepxXHUI Nyy, NPYAAET KOMMIEKCY KauyecTBO
apXUTEKTYPHOW AOMUHaHTbI. [MraHTCKUA aTpuyM BMeLaeT Kak BXOAHYIO
rpynny, Tak 1 MHOrodyHKLMOHaNbHOe MPOCTPaHCTBO, OTKPbITOE ANA BCeX
XKenaiwLmx, KOTopblX, CKopee Bcero, byaeT Hemano: Befib OTCIOAa BULHO He
TOJIbKO ropof, HO 1 ropy Apapar.

LAR/FERNANDO ROMERO

2011 Skyscraper Competition

O6bABNeHbl NobefuTenn KoHkypca 2011 Skyscraper Competition, KoTopbliii
npooauT xXypHan eVolo. OcHoBaHHbI B 2006-M rofy, eXXerofiHbii KOHKYpC
OTMeyaeT Mo-HacToALleMYy BblAaloWMeca VAen, KOTopble Cnoco6Hbl Npo-
M3BECTN MepPeBOPOT B BbICOTHOM CTpOUTENbCTBE 6naropapsa MCMOMb3oBa-
HMIO COBPEMEHHbIX TeXHONOrN, MaTepunanoBs, 3CTETUYECKMX NOAXOAOB,
CO3[]JaHNI0 HOBbIX QYHKLMIA, NMPOCTPAaHCTBEHHON OpraHusaLuK, a Takxe
nccnepaoBaHnAM no npobnemam rnobanusaumm, rmbKOCTU, apanTUBHOCTM
n undposbiM TexHonornam. Kiopy KOHKypca Takxe yfaenseT BHUMaHue
pony o6LEeCTBEHHOIO 1 YaCTHOTO, IMYHOCTY W KOMNEKTMBa NpY Co3faHnm
AUHaMMUYHOIO 1 CaMOJOCTaTOYHOTO BEPTUKaNnbHOro coobuyectsa. Lienb KoH-
Kypca — BblABUTb MONOAbIE TaslaHTbl, YbM 3aMbICJIbl NPe0bpasAT CyLyecTByto-
Lye npefcTaBiieHna 06 apxXUTeKType 1 B3aMOOTHOLLIEHVAX MPUPOAHOW 1
NCKYCCTBEHHOW Cpefpbl.

Kiopn 2011-ro roga 66110 cHopMMPOBAHO 13 BeAyLUX CNeLnanncToB B
061acTh apxXMTEKTYPbI M NPoeKTUpoBaHUA. Mo nToram KOHKypca BbibpaHbl 3
npu3epa, a etle 32 npoeKkTa 0co60 oTMeyeHbl. Bcero e 6bi10 npucnaHo 715
NPOEeKTOB 13 95-TN CTPaH CO BCeX MATU KOHTUHEHTOB.

MepBoe mecTo iopu npucyguno Atelier CMIN (Mionben Kom v lasnb Bprone)
n3 OpaHumn 3a nx LO2P Recycling Skyscraper pna Hoto-flenun, UHana.
KoHcTpyKumsa npepactaBnseT coboil OrpomHylo BETPOTypOUHY, KoTopas
oumLiaeT 3arpA3HEeHHbIN BO3AYX C MOMOLLbIO pAfa MeMbpaH-¢uIbTPOB, a No
BCeN BbICOTE 3[4aHNA pa3melleHbl TMAPOMNOHHbIe NapHNKN.

BTropoe MecTo Takke Aoctanocb dpaHuysam. Moann Meckam, Monb-dpunk
Wnpp-boHHaH 1 Kcaebe LLUnpp-boHHaH pa3paboTtanu npoekT Kynonoobpas-
HOTO «TOPV30HTaNIbHOro HeboCKpebHay, rae NCNoJb3yeTCsA CONMHEYHas SHeprs
1 NpeaycMoTpeHa crucTeMa cbopa AOXKAEBOI BOAbI, @ LENIOCTHOCTb CyLLecTBy-
IOLLEe rOPOACKON TKaHU Ha YPOBHE 3eMin coxXpaHaeTcs bnarogapa 6onblunm
CBETOBbIM JIOKaM Ha KpblLle 1 Masion NAOLWaAN OCHOBaHUA 3AaHWA.
Tpetbe mecTo nonyuun tOxen-LLeHb Yya 13 BenukobprtaHum 3a NpoekT npe-
BpatyeHws MnoTuHbl [yBepa (Hoover Dam) B CLLUA B xunoi Hebockpeb, rae
TaKXe MMEITCA SNeKTPOCTaHUWA, ranepes, akBapuym 1 CMOTpoBas Miowaj-
Ka C BUAOM Ha H13BepratoLwninca noTok.
Cpepnm oTMeYeHHbIX 32-X NPOeKTOB 0c060 BbIAAIOWMMUCA ABNAIOTCA «BOJO-
cKpebbl», KOTOpble AOMKHbI IMKBUANPOBATb NOCNEACTBUA Pa3nuBoB HedTn
N CnocobHbl OMPecHATb MOPCKYlo BoOAy; MepeBepHyTble Hebockpebbl
«MapsAwen onMMNNACKON AepeBHW», 6alHN, NpeaHa3HaYeHHble Ans nepe-
pPaboTKM O0TX0A0B, HE6OCKPEDDI, rae Aaxke SIHepPrusa MOJIHUIA NOCTaB/eHa Ha
cny»0y uenoBeky; BepTrKabHble Knagbulla u napKu passrieyeHunid; BbICOT-
Hble CMOPTCOOPYKEHNA 1 PblOHbIE XO3ANCTBA, a TakXkKe wKuble 6apxaHbl»
ANA NYCTbiHb. B Lenom, 3aaBKN NPOCTO HALWMMUIroBaHbl HOBEMLLMMUN CTPOU-
TeNIbHbIMU 1 NPOEKTHbIMU TEXHONOrNAMM, YTOObI CieNnaTb COOPYXEHMNA KO-
NOTVNYECKN YMCTBIMU 1 CaMOAOCTaTOuYHbIMK. Bonee noapobHo o npoekTax
ynTanTe B CieytoleM HOMepe Hallero XXypHana.

eVolo
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Cape Sun Southern Sun,
KennrtayH

NOCb aKTMBHOE CTPOWUTENbCTBO Kamnckom Koso-
HUW, N yXe B 1666—72-M [T. BO3BEN 5-yrosibHbIn B
nnaHe KaMeHHbIN 3amok (apxutekTtop I1. Jombaep).
MNapannenbHo paspactanacb ceTb yauL U NPUMbI-
KaloLWmMX K 3aMKy OTAeSIbHbIX NMOCENIKOB, NOCTENEHHO
NPeBpaTUBLLNXCA B €fVHYI0 TOPOACKYI0 CTPYKTYpY
- KennTayH. ScTeTuyeckne npeanoyvTeHnA ronnaHa-
ckux nepeceneHuyes K XVIII BeKy yacTuyHO nepeo-
pUEHTUPOBANUCb Ha ¢pPaHLYy3CKYl0 peHecCaHCHYIo
TPaanLMIo, B apXUTEKTYpe NoABUIMCh 6oraTbil Aekop
N cKynbnTypHoe ybpaHctBo. B XIX Beke apxmTek-
TOpbl MPOAOMKaNU NpucnocabnmeaTb AOCTUXKEHMWSA
eBPONeNCKON apXUTEKTYPHOW MbIC/IM BUKTOPUAH-
CKOW 3MOXM K 0COOEHHOCTAM MECTHOIO KMmaTa, uto
CNoco6CcTBOBaNIO BO3HWKHOBEHWIO CBOEOOPA3HON
eBpOmnencKo-apprKaHCKON TPaauLMN B apXMTeKTy-
pe. BbICOTHbBIMM [OMWHaHTamMW ropofa OCTaBaJvCb
HEeMHOroUMCNeHHble CakpasibHble MOCTPOWKM, B YacT-
HOCTU, XPUCTUAHCKUN cobop CB. leoprus, meuetun
Muuk-Nanm-Tpu n Hypen-Hamenpa, Heckonbko
MepKHywme Ha ¢poHe 3HameHuToN CTONOBON ropbl
(1086 M), no-npexHeMmy ABAAKLWENCA rMaBHbIM CUM-
Bosiom KernnrtayHa.

HoBasA mopepHMCTCKaa apxuTekTypa, B TOM yucie
BbICOTHas, nosiBunacb B KOAP ¢ HebonbwyM OTCTa-
BaHmem oT Esponbl n CLWA, nockonbKy 2-A aHrno-
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OypcKkas BOWHA U COMyTCTBYOLWME OOLIeCTBEHHbIE
NoTPACEHNA B CaMOM Hayvane XX BeKa OTHANN 3Ha-
ynTenbHblE CUMbl U pecypcbl. BO3MOXHO, MMeHHO
nosTomy criefiytoulas obLiemMrpoBas BoNHa MHTepeca
K CO3[aHNI0 MHOTFO3TaXKHbIX 34aHUN — y>Ke BO BTOPOW
NMoMOBUHE NMPOLIOro BeKa, Oblna noafepxaHa 3aechb
C HenoaAeNbHbIM 3HTY31a3MoM. YaauHbiM GoHOM Ana
AKTMBHOTO BbICOTHOIO CTPOUTENbCTBA B STOT Nepuog
CTan TakXe OypHbIi SKOHOMUYECKMI POCT CTPaHbl
B 1960-1970-e rogbl.

BonbWMHCTBO BbLICOTHLIX COOPYXeHUn KennTtayHa
NOCTPOEHbI B MEpPUOf YB/IEUEHUA MUPOBOMN apxu-
TEKTYPHOWN MbICA 0bUCHBIMU Npr3Mamy «a Nia Muc
BaH aep Poa». Hanbonee BocTpeboBaHHbIe BbICOTHbIE
napametpbl B 370 Bpema — ot 100 go 130 m, a kaxpgoe
HOBOE KpYMNHOE COOpYXeHue MosBAANOCh B ropoae,
B cpefHeM, oauH pa3 B ABa roga. Camoe BbICOKOe U3
HUX MOCTPOeHO B cepeanHe 1990-x 1 nogHMMmaeTcA
Ha uenblx 150 M. 3To opUCHOe 3haHMe M3 CTeKNa,
cTanu n 6etoHa Hocut Ha3BaHue Metlife Centre (1993).
OHO cocTonT M3 28-MU SKCMNyaTUPyeMbIX STaXKew,
BHYLIMTENbHOrO 22-MeTPOBOro WNWAA 1 pacrnonara-
eTCA HanpoTMB He MeHee 3HameHutoro Cape Town
International Convention Center. Hanbonee Bne-
YatnsowWmmMn GaleHHbIMU npusmamn 1970-x rogos B
3acTpolike KeintayHa cnefyet Takke Ha3eaTb 1 Thibault
Square (127 m, 1972), Atterbury House (119 m, 1976), ABSA
Centre Cape Town (117 m, 1970), Golden Acre (108 m,
1979). B Hauane 1980-X CTPOMTENBbCTBO BbICOTHbIX 6alLeH
6bI710 NPOJOMKEHO, 1 ropog nonyuun komrnnekc Cape
Sun Southern Sun (105 m, 1982). Llenbim aecatunetnem
Nno3Xe ropof BEepHYNCsA K HeobXxoanMoCTW CO3faHusA
HOBbIX BbICOTHbIX OO bEKTOB, Pe3y/bTaToM Yero, TIoOM1MMO
Henpes3oiaeHHon GawHu Metlife Centre, ctano nose-
neHvie 3gaHuA Triangle House (104 m, 1993).

Mocne 15-neTHero 3aTullbsa B CTPOUTENbCTBE BbICOT-
HbIX COOPYXeHuU ana KenntayHa HameTunca npopbis.
HoBas 6awHa nog Ha3BaHuem Portside Tower gomkHa
nogHATbCA Ha 148 M. lMpuBepkeHel Knaccuyeckom
MOAEPHUCTCKOWN 3CTeTUKM, apxutektop Jlync Kspon
(Louis Karol) npegnoxun cBoo KOHLUENUUio co3gaHna
HOBOTO BbICOTHOrO KOMMeKca, noTpatus 18 mecsaues
Ha corfacoBaHue MpoeKkTa C ropoAcKMMMK BRacTA-
MU, KUTENAMU MNpUNeravlmx panoHoB U C Heno-
CpefCcTBEHHbIM 3aKa3uMkom. B pesynbrate Ha cyp
o6LecTBeHHOCTY 6bl NpeAcTaBieH MPOEKT COopy-
XeHuda, coueTatolero B cebe yTunuTapHble HyAabl
PasfIMYHbIX 3aUHTEPECOBAHHbIX CTOPOH. BaxkHbIM rpa-
JOCTPOUTENIbHBIM OrpaHuyeHmnem 6bino yKasaHue He
npeBsbllWaTh BU3yanbHylo naHopamy CTONoBOW ropsl,
ABNAOLWENCA OCHOBHOW TYpPUCTUYECKON [JOCTONpU-
MeyaTenbHOCTbIO FOpoAa.

B coOTBETCTBMM C COBPEMEHHBIM MOAXOLOM K BO3-
Be[EHWIO N SKCMyaTaumm BbICOTHbIX 34aHWUIA, HOBbIN
KenTayHcKun Hebockpeb 6yaeT MHoOrodyHKumo-
HanbHbIM. MoMUMO 24-x 3Ta)kel O0PUCHBIX Momelle-
HUIM Knacca A, B HeM pa3mecTATcA delueHebenbHbIN
otenb (5 3Taxen), pa3BeTBNeHHas obLwecTBeHHas
30Ha, pacKpblTas Ha FOPOACKOe OKpY»KeHne, KoMpop-
TabenbHble KOHPepeHL-, CNOopPTBHbIE N GaHKeTHble

3anbl. 3paHne Takxe OyaeT MMeTb yaoOHble Moab-
e3fbl ANA JIMYHOrO U O6LEeCTBEHHOro TpaHChopTa.
CreknAHHO-antoMUHMEBbI dacaf 3Ton ob6bemHo-
NPOCTPaHCTBEHHON CTPYKTYpbI NpefcTaBnseT coboin
TPV coefiiHeHHble TOHKMe TPyO6KWM, Ha KoTopble
«HaHM3bIBAIOTCA NMPAMOYTOJIbHble NMPO3payHble 6510KK,
NMoCTENeHHO CKNafblBalWMecs B efuHbIl 06beMm,
OpraHVy4yHO BbipacTalWmMin 13 6onee MacCvBHON 1
LUIMPOKOMN HUMHEN YacTn KoMMeKca». PUCYHOK BHeLl-
Hel ceTKn $acafoB HamMoMuHaeT NIOHOOHCKME Xal-
TEKOBCKME MPOTOTUMbI U CYATAETCA OAHMM W3 Hau-
60nee MOJHbIX 1 MPOABUHYTbIX CMOCO60B 06/INLIOBKM
BbICOTHbIX 3aHuiA Bo Bcem mupe. [ins IOAP 310 6yget
onpefeneHHoO NHHOBALMOHHbIN NPOEKT. 3aBepLieHme
CTPOWTENbCTBA HOBOTO 3[laHMA MNaHUPYETCA yXe B
Tekylwem 2011-m rogy.

MOXAHHECBYPT

VloxaHHec6ypr, Uu, Kak ero HasblBaloT MeCTHbIE KuTe-
nn, - Mobypr (Mo3w), Hauan GopMnpoBaTbCs Kak ropof-
cKoe noceneHve B 1886-m rogy, korga aBCcTpannnckmumn
3onotonckatenb [xopax appUCOH Hawen B 3TOM
parioHe 30N10TOHOCHYI0 Xuny. [ocnepyolee ero pas-
BMTME Ha GpOHe NPOoAOMKAIOLWENCA anmMasHomM 1 30M0-
TOW NIMXOPafKN MPOUCXOAMN0 BYpPHO 1 CTpeMUTeNb-
HO, UTO He 3ameANuNIo CKa3aTbCA Ha aPXMTEKTYPHOM

obnuke ropopa. K HacTosleMy MOMEHTY NMOCTOAHHOE
HaceneHue cocTaBnseT 3 888 Tbicay xuTenen (2007). B
pesynbrate, 34eCb NPUCYTCTBYIOT KaK MHAYCTPUasbHble
yepTbl (bnarofaps OKPy»KaloLyM FOpPOA TEPPUKOHAM),
Tak 1 obpasubl TPagULNOHHON KONOHWMANbHOWN apXu-
TEKTYPbl BMECTe C BbICOKOTEXHOMOMMYHbIMU COBpE-
MEHHBIMUN 3JaHNAMYN 13 CcTeKna u 6eToHa. MimeHHo B
MoxaHHecbypre no cell fAeHb CXOAATCA HUTU MPUTSXKE-
HUA 6ONbLWMHCTBA Chep AeNTIOBON aKTVBHOCTU CTPAHbI 1
BCero pervoHa. Kak cnefcrtame, umenHo Mosn obnaaa-
eT camoll BneyaTnaoLen naHopamoin HebocKpeboB 1
BbICOTHbIX LUTAG-KBAPTUP KPYMHENLINX HAaLUMOHANbHBIX
1 MeXAYHapOAHbIX KoMnaHui. l MmeHHO 3aecb pacno-
naraeTcsi camasi BbICOKasi Ha BCEM KOHTVHeHTe GaluHsA
Carlton Centre (223 m). Mockonbky VoxanHecbypr pac-
KMHYNCA cpefy ropHoro naHawadTa, BbICOTHbIE apXu-
TEKTYpPHblE JOMVHaHTbl — eCTeCTBEHHas MOTPEOHOCTb
CNOXMBLUENCA rOpOACKON cpefpbl.

B rpagoctponTensHom paseutuin MoxaHHec6ypra B
XX Beke 6biN10 ABa KOYEBbIX MOMEHTa, KapAuHasb-
HO MOBNVABLUUX Ha pOopMMpPOBaHME 06NMKa ropoaa.
OfHUM 13 HUX 6bUIO MPUHUUNMANBHOE pelleHre O
co3faHun LleHTpanbHOro genoBoro pawoHa un ero
aKTVBHOW 3acTpoiike Ha pybexe 1970-x rogos, a
BTOPbIM CTajl MacCOBbIN «ACXOA» AeNOBbIX KPYroB 1
MeXXAYHapOoaHbIX KomnaHui B CaHATOH — npuropog
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Aypban

VloxaHHec6ypra B cepeauHe 1980-x rogoB. ITOT UCX0f
B 3HAUMTENbHOW CTENEHU ObiN BbI3BaH MONUTUYECKU-
MU M3MEHEHUAMM B XKU3HW CTPaHbI.

OAHVM 13 CaMblX MEPBbIX BbICOTHbIX OPUCOB B LIeHTpe
ropoga ctan Eskom Centre. Ero ckpomHble Nno coBpe-
MEHHbIM MepKaM pa3mepbl — 61 M, NO3BOAUAN eMy MO
OKOHYaHUM cTpouTenbcTea B 1955-m rogy ctatb cambim
BbICOKMM 3aaHnem MoxaHHec6ypra. 3aecb BRAOTb
0o cepeguHbl 1980-x, KOorga KomnaHua nepeexana B
CaHATOoH, pacrionarancs rnaBHbln odurc drpmbl Eskom,
Nno KOTOPOMY BbICOTKa 1 NONyYmna CBOe Ha3BaHue.

Moxanyn, cambim n3BecTHbiM B IOAP, ga n Bo Bcen
Adpuike, ansetca Carlton Centre, cocToAwmin 13 Hebo-
cKpeba BbicoTol 223 M 1 TOproBoro LeHTpa. OH copep-
XKUT 50 3KCNNyaTVpyeMbIX 3TaXel M OMyCKaeTcAa Ha
20 MeTpOB B CKaslbHble FPYHTbI NoA 3aaHnem. Obuee
3arnybneHve oT OTMETKM Yuubl COCTaBAAET LesblX
30 meTpoB. C BepxHMX dTakel 3[4aHWA B XOPOLLYIO
norogy MOXHO HabnogaTtb CUNy3Tbl LOMOB cocefiHeN
MpeTopun. B apxnTeKTypHOM OTHOLEHNN HeboCKpeb

ONMLEeTBOPAET 3CTeTUYECKNe NPefnoyYTeHna no3aHe-
MOAEPHNCTCKON apxXuUTeKTypbl nociegHen Tpetn XX
BeKa. ACHbIV 1 YETKMI PUTM OTAENKN CTEKN0-6eTOHHOro
¢dacapa ot apxutekTopos Skidmore, Owings and Merrill
co3faeT BreyatieHne pPaurMoHanbHON MOHYMeHTasb-
HOCTW N He3blbfieMoll OCHOBATENIbHOCTU MOCTPOWKM.
A BbICBET/IEHHDBIV LIOKOMb HVIXXHUX 3Ta)<el BCTpauBa-
eT Hebockpeb B 0OWMIN POH OKpyKatoLeln 3acTpon-
Kn. [MepBoOHayanbHbIM 3aKa3uMkoM aM6ULMO3HOro
COOpyXeHua BbICTynuaa komnaHma Anglo American
Properties, KoTopas ABaXkabl MOAEPHW3MPOBana LEeHTP
1 B 1999-m rogy npogana He6ockpeb AnA pasmeLueHnA
oduca komnaHum Transnet. Toraga, B CBA3M C nocTe-
NeHHbIM YXyflleHneM KPUMUHOTreHHOW OBCTaHOBKM
B LieHTpe ropofa, MHorme wrab-KBapTMpbl KPymnHbIX
KOMMaHW NOKMAANN NPYBbIYHbIE 3[aHUA, NepeesKan
B HOBbI paioH CaHATOH.
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Ele oanH BbICOTHBIN OGBEKT OKasancs B NPOCTPaH-
CTBEHHOI CBA3KE CO 3HAaMEHUTbIM HebocKpebom.
MocTpoeHHbI B 1974-m ropy Heb6ockpeb Kine Centre
Cco3JaBasnca Kak enoBOM KOMMEKC, Ha 25-Tn aTaxkax
KOTOPOro, MOMMMO co6CcTBEHHO 0drCOoB, pacnonara-
NUCb KUHOTeaTp Ha 400 yenoBek, HECKONIbKO Kpymn-
HblX CeTeBbIX MarasmHOB, ABYXYPOBHeBasA MapKoBKa
1 NeHTxayc HaBepxy 3AaHuA. MNockonbky Kine Centre
6bin coeanHeH ¢ Carlton Centre o6WKMM NewexoaHbIM
TOHHEeneM, Npu NnaHnpoBaHun obHoBneHus Carlton
Centre HoBble BnagenbLbl NPUHANN peLleHne O Heob-
xogmmocTn nokynku un Kine Centre gna ganbHenwen
COBMECTHOI 3KcnyaTauum obenx BbicoTok. Caenka
no ero nokynke coctasuna $910 Tbic. n 6bina npo-
BefieHa B ¢eBpane 2003-ro roga OQHOBPEMEHHO C
npuobpeteHmem Carlton Centre.

OpgHum 13 Hambonee Knaccmyeckux BonsoLle-
HUA «3aBeToB Mwuca» B OPUCHON apxmUTeKType
MoxaHHecbypra cneayeT Ha3BaTb MOCTPOEHHYIO B
1970-mrogy 140-meTpoByto npuamy Trust Bank Building,
06nMLOBaHHYI0 YepHbIM CTekSIoM. B Hell HaxopuTca
KpynHeiwee B IOAP 6aHKoBckoe xpaHunuie. Mocne
MONMUTNYECKUX U3MeHeHU 1990-x 3aaHne He NUCNOoJb-
30BaNiocb, HO M He 6bINO MCMOPYeHO BaHAanamu, a
B 2003-M TakKe Mepewsio K HOBOMY BnagenbLy (B
pesynbTaTte CAeNKM CTOUMOCTb0 $640 TbiC.), UTO, BO3-
MOXHO, MPVBEAET K U3MEHEHMNIO Ha3BaHWA BbICOTKU. B
1970-m ropy He6ockpeb 6bl1 CambiM BbICOKMM B CTpa-
He. A B HOBOM BEKe ero ABHO OXKNJAET He TOJIbKO CMeHa
MMEeHU, HO 1 AOBOJIbHO ONTUMUCTUYHOE Oyayluee.

Bbonee paHHMM o06pa3unkom 6GaHKOBCKOWM BbICOT-
HoM apxutekTypbl tOAP MoOXeT cayXuTb 3AaHue
Standard Bank Centre, Takxe B LleHTpanbHOM paiio-
He VoxaHHec6ypra, oTKpbiToe ele B 1968-M rogy.
139-mMeTpOBbIN rUraHT Obln MOCTPOEH C NPUMEHEHM-
€M YHUKaNIbHON TEeXHONorMmn obCTparBaHnA KapKaca
CBEpPXY BHU3, OT KPOBJIM K LIOKOJIbHbIM 3TaXkaM.

B 1973-mropy noABMIoCk Cpasy HECKOMbKO BbICOTHbBIX
COOpPYXeHUIN B NOXOXKeN MOAEPHUCTCKON CTUNCTMKE
(Marble Towers, 152 m, 32 o7,; Absa Tower, 141 m, 32 3T,
1 Ap.). JTakoHMYHble NPU3Mbl Ha KBaJpaTHOM OCHOBA-
HUW, MOCTPOEHHbIE 3 CTEKSIA 1 GETOHA, C OTAESNIKON U3
NPYPOLHOr0o KaMHs, CTanu CBOeoOpa3HON BU3UTHON
KapTOUKON [eNOBON apxuTeKkTypbl MoxaHHecbypra
cepeauHbl 1970-x rogos.

[llaneko He camblM BbICOKUM, HO CamblM Heba-
HasbHbIM 1 3aNoOMVHAKWUMCS cpean Hebockpebos
nenosoro MoxaHHec6ypra cneayeT Has3BaTb 3faHue
80-MeTpOBOW BbICOTKM, PAcMONIOKEHHOMW MO agpecy:
11 Diagonal Stree. OHa 6bina 3anoxeHa B 1978-m 1
[OCTpOEeHa Tonbko K 1984-my ropgy. Hambonblnii
MHTepeCc B 3TOM 20-3TaKHOM 3JaHWW BbI3blBa-
eT HenpwuBblyHOoe dacagHoe peweHue. B otnnume
OT nofasnswlWwero 60NbWNMHCTBA OPTOrOHaNbHbIX
npusm WMoxaHHecbypra, 3Ta BbICOTKa MMeeT 60/b-
lWIMe HAK/OHHblE MAOCKOCTU U Cpe3aHHble Yribl Ha
rMaBHOM CTeKNsiHHOM ¢acage. OHa Npon3BOAMT Brie-
YyaTneHre OrpoOMHOrO YNAOWEHHOIr0 MHOFOrPaHHOTO
KpuUcTanna, Yto HeTUNNYHO ANA NanngapHOro okpy-
XeHus. Bnagenbuem 3Toro 3anomumHatowerocs opuc-

HOro «KpUCTania» co LWNuiem ABAAETCA KOMNaHuA
Ambit Properties Limited, a K pa3paboTke xygoxe-
CTBEHHOro 06pa3a BbICOTKM NPUAOKNU PYKY Takow
MacTep COBPEMEHHOWN apXMTEeKTYpbl, Kak XenbmyT AH
(Helmut Jahn).

Hanbonee BHywuTesnbHbIM XWbIM HebocKpebom
1970-x 06blYHO Ha3biBaloT Komnekc Ponte City
Apartments B Hillbrow, npuropoge MoxaHHecbypra.
MocTpoeHHbIN B 1975-M, OH yBEPEHHO 3aHAN NO3MLNI0
CaMoro BbICOKOFO »M1NOro COOPYXEHNA Ha KOHTUHEH-
Te. Ero 173 M BbICOTbI 1 KPYrNbiX B MiaHe (BnepBble B
COBpEMEHHOW adpuKaHCKON apxuTekType) 54 sTaxa
CTann rnaBHON AOMUHAHTOWN OKPYXeHNA U NpuHecnn
csoum cozgatenam M. enbmany, (Mannie Feldman),
M. Xepmepy (Manfred Hermer) n P.Tpockondy (Rodney
Grosskopf) wnpokyto nsBectHocTb. Bnaropapsa ceoemy
pacnonoxeHuto, HoBas HaLlHA BUAHA U3 MHOTMX MeCT
ropofa. 5TUM CBOEBPEMEHHO BOCMO/Nb30Bafacb KOM-
naHusa mobunbHol ceA3m Vodacom, pa3amecTuB 34ecb
cBOIO peknamy. locne najeHna pexrma anaptenga

npuBneKaTenbHble CTOPOHbI PAaCMONOXKEHMWA KOMIMEeK-
ca cbirpanu 31yl WYTKY C U3BECTHOWN NOCTPOWKOW. B
HOBbIX peanuax KoHua 1990-x Ponte City Apartments
CTaNl MeCcToM cpefloTounsa pasHoro poga 6aHaMTOB ”
CYIMBOJIOM KPMMWHANbHO OMnacHoWn cpepfbl. B kKakom-
TO MOMEHT fAa)ke paccMaTprBanoCchb NpeanoKeHue o
npeBpaLLeHn 3TOro 34aHNA B BbICOTHYIO TIOPbMY.

B 2001-m ropgy komnaHus Trafalgar Properties B3a-
nacb W3MeHUTb MeyanbHyl cyabby 3HameHuTOW
BbICOTKM. BblfIo NPUHATO peLlueHre 0 PeKOHCTPYKUUK
CTaporo 3fjaHuA W co3fgaHuM Hooro obpasa New
Ponte. B 2007-m rogy apxutektopbl [3Bug CensaH
(David Selvan) n Hyp AguH Aio6 (Nour Addine Ayyoub)
cnpoeKkTnpoBann 467 Xunbix anapTaMeHTOB, a TakXe
peKpeauroHHble U TOProBble 30Hbl B CTPYKTYpPe CyLue-
cTByloulero Hebockpeba. Bnactn MoxaHHecbypra nna-
HUPOBaNV NHBECTMPOBATb 1 B APYrne BbICOTKM paio-

Ha, UTOObl OXXMBUTb MECTHOCTb BOKpPYT. [leBenonepbl
n3 Johannesburg Development Agency nonarator,
YTO BO3BpALLEHME K HOBOWN MXM3HU N3BECTHOFO KOM-
nnekca B Gnukanwve 5 net nponaeT Tak e ycrewHo,
Kak obHoBneHue apyrux 3gaHuii B Hillorow n Berea,
3aBepLUeHHOe KO BpeMeHM npoBefeHna YemnroHaTta
mMupa no ¢yT60ny B 2010-m rogy.

Moxoxasn cyabba C paguKanbHOW CMeHoW cTaTyca
npousowna n ¢ Hebockpebom Kwa Dukuza Egoli
Hotel. MepBoHauanbHO no npoekTty 6iopo SKM
Architects B LleHTpanbHom genosom parioHe (Central
Business District) MloxaHHecBypra oH 6bin MOCTPOeH
B 1970-m rogy - nog HasBaHuem Tollman Towers —
[NA BeCbMa BNUATENIbHON 0XKHO-adpUKaHCKON ceMbi.
MonHoCTbIO CTPOUTENBCTBO KOMMIEKCa 3aBEPLUMNIOCh
B 1985-m rogy. OH BKnouyan fBe oTaenbHble HalHu,
COOTBETCTBEHHO 40 1 22 3Ta)a, COeINHEHHbIe 00WnMm
4-3TaXHbIM NoAMymMoM C 6acceiHOM K 6eroBbiMU
JOpOXKamu. B TeueHme MHOrux net coopykeHue
nycToBaso, Tak Kak nepBoHayanbHbIli NONb30BaTeNb

Johannesburg Sun nepesen cBoit oTenb B CaHATOH.
3paHue B LieHTpe 6bINI0 PeopraHM30BaHO B OTENb CETH
Holiday Inn, Ho 3T0 TOXe OKa3anocb HepeHTabeNbHbIM.
B ntore, HoBbI Kwa Dukuza Egoli Hotel 6611 oTKpbIT
K BceMupHOMy caMmMuTy No yCTOMUYMBOMY Pa3BUTUIO,
npowegwemy B 2002-m rogy, Ana pasmelleHna vne-
HoB generayuin n 3000 odprLLepOB NONULNK, KOTOPbIE
ob6cnyxnBanu 3Ty BcTpedy. OgHako nosgHee Bnage-
neu Mapk YainTtxag (Mark Whitehead) ns Whitehead
Enterprises Bbilwen 13 613Heca, n fanbHeiwasn cynbba
N3BECTHOro HebocKkpeba CHOBa HEMOHATHA.

Ha npuHumnuanbHo uHoe 6yAyliee paccumTbiBa-
I0T CO3JaTenm HOBOFO XWIOro Kommnnekca Green
Park. 310 170 000 KB. M pa3BUBalOLWIENCA TEPPUTO-
puun B parioHe Morningside, B npamoli newexonHom
gocTtynHoctn ot Sandton Central u HoBoW cTaHUUK
meTpo Gautrain Station. Komnnekc us tpex 6aweH

deBpanb/MmapT Bb“:ﬂ“!kj;

MpeTtopusa

25



|[luctopusa

26

JomkeH ObiTb BO3BeAEeH NOCNefoBaTeNbHO B TpwU
s1ana. MepBaA oducHaa 22-3TakHaA OawHA yxe
3aBeplueHa, BTopas 6ygeTt goctpoeHa B 2013-m rogy,
a TpetbA — B 2015-m. B pe3ynbrate, B ceBepHoOmn
OKoHeyHocT CaHATOHA MOABUTCA KPYMHbIA MHOMO-
GYHKLMOHaNbHBIN BbICOTHBIA KOMMMIEKC, NO-HOBOMY
o603HavalLWKMii COBpeMeHHOe pa3BUTE FOPOACKOW
3acTpoiikn MoxaHHecbypra u ero npuropoaos. OH
6yneT BKMOYaTb M XWible anapTaMeHTbl, U ¢elue-
HebenbHbIN MATU3BE3JOYHbLIA OTeNb, U peKpea-
LIMOHHYIO 30HY CO CMOPTUBHBLIMW 3aamMu, a Takxe
60nbluoe 06LWEeCTBEHHOE NPOCTPAHCTBO U OPUCHbIE
nomelleHma ¢ yao6HbIMU KOHpepeHU-LeHTpaMmn 1
neperoBopHbiMu. Bce Tpy 6GalwHM opueHTUPOBaHbI
Ha MaKcMManbHO 3¢¢deKTUBHOE WNCNoNb3oBaHNe
COJIHEYHOWN SHEPrun M yyeT HOPM UHCONALMMN ANA
pas3nnyYHOro TMna MOMELUEHNA B CTPYKTYpe COoopy-
eHun Green Park. B KOMNo3uLOHHOM OTHOLEHUN
eUHCTBO aHcambna obecneuymBaeT ob6lWaAa CTUIU-
CTUKa BCeX GalleH, a TakXKe NoCTaHOBKa 06BbeMOB Ha
eNHbIN NognyMm, obopyaoBaHHbIN 06LEeCTBEHHbIMM
nomeLleHNAMM 1 NMapPKOBKOW ANA MaWWH. 3TOT Npo-
eKT CUMTaeTCA OfHUM U3 pparmMeHTOB HOBOW OXKHO-
adpuKaHCKoM «30/10TON KBagpaTHON Munuy, popmm-
pytowenca B ceBepHoun yactu CaHATOHa.

Bblcn].!!h'/ﬁ deBpanb/mapT

Ha3BaHue Green Park 6bin10 BbI6paHO 13-3a HEO6GXO-
OUMOCTU COeAVHNTb TaKune NMPUOPUTETHbIE ANA XUSO
cpefbl NapaMeTpbl, KaK TULLMHY U YAaneHHOCTb OT TPaHC-
MOPTHBbIX Pa3BA30K, KPacUBOe NPUPOJHOE OKPYXKEHME 1
KOMQOPTHbIE MOMELLEHUS, NMPUTOM C BaKHbIMK 0OLLe-
CTBEHHBIMW COCTABMAOLMUMU, KOTOpble TpebyioTca Ansa
ycnewHoro ¢pyHKUMOHUPOBAHNA OENOBON YacTu KOM-
nnekca. B ux uncne - ygobHaa TpaHcnopTHaa AocTyn-
HOCTb, OTKPbITOCTb W Pa3BeTBIEHHOCTb MeLlexonHoN
06LIEeCTBEHHON 30Hbl, 0OUIMe HEOOMbLIMX PecTopaH-
UMKOB M MarasuHoB.. B wutore nepep cospatensamu
KOMM/eKca OKa3anacb HempocTasa 3afjaya coefviHeHusA
4acTo B3aUMOUCKIIIOYAOLWKMX Belen. ApXUTEKTOPbI U3
A3 Architects cobrpann 3TOT CIOXKHbIA «Ma3f» NoYTh
ABa rofa. B pesynbrate nonyunnca cbanaHcMpoBaHHbIN
MHOrodyHKLMOHaNbHbIA KOMMMEKC B Buge msrmbato-
Lweica pyroobpasHol 6eno-cepon 1 B13yanbHO MOYTH
HenpepbiBHOW BbICOTHOW CTeHbl C OTAENbHbIMU BO3-
BbILLEHNAMY, €4NHON NeLeXOAHON 30HOW BHYTPEHHe-
ro ABopa 1 OfHOBPEMEHHO Pa3BETBNEHHOW CUCTEMON
NoAxofoB M NOABE3A0B K 3AaHMAM C BHELLUHEN CTopo-
Hbl, no3sonAwweln yactam Green Park cywecTBoBaTb
no mepe Heob6XOAMMOCTU aBTOHOMHO. OKpYKEHHbIN
3efleHblo CO BCEX CTOPOH, a TakKe MMerowmin obunb-
HYI0 PacTUTENbHOCTb Ha 3SKCMyaTUpyeMoW KpoBne
XKWOM 4acTh, KOMMNEeKC BMOSIHE OnpaBAblBaeT CBOe
Ha3BaHVe 1 CO3AaeT XOPOoLyio MofeNb A1 COBPEMEH-
HbIX CTaHAAPTOB ropoAckon cpepbl B CaHATOHE 1 BCEM
MoxaHHecbypre B HOBOM Beke.

MoMMMO HOBBIX MWUSbIX MPOCTPAHCTB, B ropopax
IOAP cyulecTByeT ocTpas NoTpebHOCTb B MOABNEHWM
COBPEMEHHbBIX OO6LEeCTBEHHO-TOPrOBbIX KOMMJIEKCOB.
MosTomy 6bIO peweHo MOoAePHU3NPOBATb KpPYM-
Henwwun B CaHATOHe TOproBbi UeHTp Sandton City
Shopping Centre. Komnanusa Liberty Properties npo-
Befla MeXAYHapOonHbI KOHKYPC Ha PEKOHCTPYKUMIO
3TOro 06bEKTa, B pe3ynbTaTe KOTOPOro 3a pa3paboTky
npoeKkTa B3ANNCb CNeLnanucTbl U3 MHTEPHALMOHANb-
Horo apxutekTypHoro 6iopo RTKL. Mockonbky RTKL
pa3pabaTtbiBan 1 O6WMIA MnaH PasBUTKA FOPOACKON
CTPYKTYypbl Bcero CaHATOHA, OOHOBIEHHDBIVI TOProBO-
OUCHDBIV KOMMNIEKC ByIeT XOPOLLO BMMCaH B CTPYKTY-
Py rOpOACKOro OKPYXEHUA.

NPETOPUA

MNpeTopua pacnonaraetca Bcero B 60 KM K ceBepy
oT WoxaHHec6ypra. B 1837-m rogy 6yp AHApuec
MpeTopuyc noctpoun Ha 6epery peku TceaHe depmy,
OfiHAaKO [JaTon poXKAeHuAa ropopa cuymtaetca 1855-n
rofl, a ero ocHoBaresiem — cblH MapTuHyC, Ha3BaBLLNIA
noceneHve no ¢ammnmm otua. 3aecb PacrnonoXeHo
OfIHO U3 CaMbIX MPOTAKEHHbIX B MMpPe MHOroLeneBbiX
3gaHni — Union Buildings, noctpoeHHoe B 1913-Mm roay.
B lMpetopun Takxke Haxoautca oduumanbHasa pesu-
AeHUWA npe3nfeHTa CTpaHbl (B UMeHUN BpaHTMPUOH).
HecmoTps Ha To, UTO OCHOBY LIEHTPasIbHO YacTH Fopo-
[a COCTaBNIAIOT UCTOPUYECKME 3AaHNA, 30eCb MOXHO
yBUAETb HEKOTOPOE KOMYECTBO MHTEPECHbIX COoBpe-
MEHHbIX BbICOTHbIX COOPYeHUi. IcTopuyeckyio yacTb
rOpOACKOro ropusoHTa popmMupytoT cunyatel Crapoi

patywwm (1899) n noctpoek CobopHo nnoLwaam co 3aa-
Huamun Craporo Paapcaansa v [Bopua toctmuymm (1898).

MouTn BCe 3aMeTHble BbICOTHble 3aaHuA MNpeTopun
6binn nocTpoeHbl B 1970-e rogbl. CambiM BbICOKUM
coopyxeHuem ropoga sasnaetca John Vorster Tower
(198 m), Bo3BepgeHHaa B 1978-m rogy. lecatunetvem
paHblwe, B 1968-m, B ropoge noctpounu gea 110-
MeTpPOBbIX BbICOTHbIX 3aaHuaA: Agricultural Union
Center n Poyntons Building. B 1976-m nosBunoco
B MpeTtopun 3paHne ABSA Building BbicoTon yxe
132 M. A B KoHuUe 1980-x ropog oboratunca eule
OJJHOW BbICOTHOW AOMMWHAHTOW — 38-3TakKHOW Oall-
Heln 13 ctekna n 6etoHa South African Reserve Bank
Building, nogHsBwerica Ha 150 m (1988).

CTpoutenbCcTBO 3TOro o6beKTa Beloch B fABa 3Tana.
MepBblil BKNtOYaN YCTaHOBKY COOCTBEHHO KOHCTPYK-
TUBHOW OCHOBbI U MHXeHepHOro obecneyeHns 6aLlHN.
BTropasa ouepepb cTpouTenbcTBa KOMMieKkca LTab-
KBapTUpbl Pe3epBHOro 6aHka BkJtoyana Ao6aBoUHbIN
nognym ¢ KoHdepeHL- 1 6aHKeTHbIM 3anamu, a TakKe
9-ypOBHEBYIO MAapKOBKY W Pa3BUTYIO MeLIEXOAHYI0
naowaab Co CKBepom 1 poHTaHamu nepep 3gaHNeEM.
CreknAaHHaA obonoyka Hebockpeba NpoeKkTMpoBa-
nacb C yyeTOM OCOOGEHHOCTEeN MECTHOW WMHCONALUN
aMeprKaHCKUMM crneumanuctamn. B pesynbraTte, 3aa-
HUWe ypocTonnocb npodeccuoHanbHbix Harpag. (The
South African Property Owners Association's Building
Merit Award B 1988-m 1 The South African Institute of
Architects' Merit Award B 1989-m rogy).

MocTeneHHoe paspacTaHue cocegHero MoxaHHec-
6ypra 1 yBenMuyeHue umcsia BbICOTHbIX KOMMIEKCOB B
3TOM ropofe Ha fonrue rofpl nsbaswno Mpetoputo ot
HeoOXOAVMOCTW CTPOUTb COOCTBEHHBIE HOBbIE BbICOT-
Hble coopy»keHus. OfHako Bo3BefeHHas 6onee 30-T1 net
Ha3ag John Vorster Tower no-npexHemy octaeTca ogHoOM
13 Havbonee BNeuaTnALLMX BbICOTHbIX NocTpoek FOAP.

AYPBAH
TpeTbym no BennumHe ropogom tOAP aBnaetca nop-
ToBbIN lyp6aH (3 300 TbicAY KuTenen). OTO rnaBHble
BOpPOTa CTpaHbl CO CTOpPOHbl MHAMICcKOoro okeaHa.
Kpome cTaTyca KpymHOro MmpoBOro mnopTa, ropog
CUMTAETCA XOPOLIMM MeCTOM ANA OTAbIXa, Tak Kak
3Aecb yAauyHO pa3BuTa TypucTnyeckasa MHPpacTpykK-
Typa, OTAUYHbIE MAAXW, FTOCTUHWLbBI N PECTOpPaHbl.
OypbaH sBnAeTca LeHTPOM NpoBuMHUMK KBasyny-
Hatanb u ogHUM 13 Hambonee KONMOPUTHbIX MeCT
KOHTUHeHTa. boratenwwun Toprosbi ropog u npe-
CTVXKHBI/I KYpPOPT, OH CnaBuTCA cBoUMK 6aszapamu,
TPaAVLMOHHBIMUN N3AEeNNAMN HAPOAHOCTM 3yNy U pas-
HOXapaKTepPHOW rOPOACKON apXUTEKTYpOoun. ApKumn
BM3yaNbHbIMM OPUEHTMPAMM ropofa Cly»KaT LLepKoBb
Cs. MaBna (1853), xpam Wpn AmbanaBaaHap Anaiiam
- NepBOe N KpyrnHewee NHAYUCTCKOE COOPYXKeHne
B AdpuKe, N camasi 60oMbluasi MeYETb BCErO KMHOro
nonywapwua xxyma (nnowapabto 975 KB. m).
PazHoo6pa3Hble BbICOTHbIE AOMWHAHTBI CBETCKO-
ro xapakTepa CTanuM BO3HMKaTb Ha Tepputopun
OypbaHa Ha pybexe 70-x rogoB MpoOLIOro cTone-
Tus. Hebockpeb nop HassaHuem 88 on Field, nnn

362 West Street (Tak Kak BXogbl B 3[aHWe ecTb C
o6eunx ynuu), nosBunca B [lypbaHe yxe B cepefvHe
1980-x. lNepBoOHayanbHO 3[aHMe MPOEKTUPOBaNoChb
ana Kentykkn, CLIA. OgHako no pasfivyHbIM Npuyn-
HaM NPOEKT obuen nnowaabio 24 500 KB. M He 6bin
peanu3oBaH, 1 NPUHANN peLleHne O ero aganTauum
Ans cTpouTenbcTia B [lypbaHe. ApxuTeKTypHoe 61opo
Murphy/Jahn, Inc. B3sanocb poBecTn CBON MPOEKT
26-3TaXKHOTO OGUCHOrO KOMIJIeKCa M3 CTeKNa U CTanmn
AN 1XKHOAabPUKaHCKMX YCNOBUiA. 3aKa3umkom paboT
BbicTynuna kKomnauua Anglo American Properties
Services, B KauecTBe coBefyLLero apxutektopa pabo-
Ta Benacb cneumanuctamm Stauch Vorster Architects,
VHXeHepHyYIo pa3paboTKy OCyLLeCTBAANMN COTPYAHNKMN
Ove Arup and Partners, a KOHCTPYKTUBHY10 — Grinaker-
LTA. B pe3ynbrate B 1986-M rogy OHO CTajo CambiM
BbICOKMM (CO wnunem — 146,5 M) MOfEepHUCTCKMM 31a-
Huem [lyp6aHa, ctomslumm 6onee 40 MIH JONNApPOB.

OpHako Bckope [lypbaH o63aBencAa HOBbIM He6o-
CKpeboM, BO3HeCWMCH elle Bbiwe. 3aaHue Pearl Dawn
NOAHANOCb Ha 152 M M OCTaeTCA CamblM BbICOKMM B
ropoge Ao Hactosiwero MomeHTta. B 1980-e rogbl Ha
ropusoHTe [lypbaHa nossunucb 6awHn Monte Blanc
(133 m, 1985), napHble *unble 6awHM Garden Court
Marine Parade (118 m, 1985) 1 HeCKONbKO paHee BO3Be-
nu Garden Court North Beach (118 m, 1978). A B 1990-e
K HUM pob6aBunucb Hebockpeb Old Mutual Centre
(131 ™, 1995) u oducHoe 3paHme Embassy Building
(120 m, 1991). B nocnepytoLme HeCKONbKO NeT B ropo-
[e He CTPouSIOCb CKOMbKO-HMOYAb 3aMeTHbIX BbICOT-
HbIX COOPYXeHUN. / TonbKo y»Ke coBcemM HefaBHO, B
2007-m ropy, 6biny 3aBeplueHbl cpa3sy ABe 6Gonbluve
CTponku: 124-meTpoBblli Hebockpeb The Spinnaker
n 118-meTpoBasa 6GawHa Pearl Breeze. bonblUMHCTBO
Apyrux Hebockpebos (3maHuin BbicoTon okono 100 -
110-meTpoB), GOPMUPYIOWMX BbICOTHbIA CUNYST Mop-
ToBoro [lyp6aHa, 6binv co3gaHbl B nepuo ¢ cepeayHbl
1970-x no cepeauHy 1980-x rofgos u nNpeacTasAAlT
co6ol TUMMYHbIE CTYAUM B pPaMKaX UHTEpHaLMOHaNb-
HOW Npu3MaTMYecKol odpuCHOW apXUTEKTYpbl Moaep-
HK3Ma, LIMPOKO PACrpOCTPaHMBLLENCA NOBCEMECTHO, 1
NPaKTUYeCKN He MEIOT HaLUMOHasbHbIX 0CO6eHHOCTeN
B CBOEM apXUTEKTYPHOM ObMuKe.

Green Park, MioxaHHec6ypr
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CMMBOJ

tOAP - camas pa3BuTas Ha AQpPMKaHCKOM KOHTUHEHTE CTPaHa,
eAVHCTBEHHaA, KOTOPYIO He OTHOCAT K TpeTbemy mupy. OHa
pacrnonoXeHa B I0XKHON YaCTN KOHTUHEHTa 1 OMbIBAEeTCA
AtnaHTMueckum n MHANNCKUM okeaHamu. [lnvHa ee 6eperoBoi
nHUK coctasnsaet 2798 km. Mpoweawnii 8 2010-m rogy YemnuoHat
mmupa no ¢yT601y, HECOMHEHHO, NOBbLICUN NHTEPEC K KOXKHO-

AdpukaHckoit Pecnybnuke.

MaTepuianbl NpeAocTaBeHbl apXUTEKTYpHbIM Giopo RTKL

28

BblchM deBpanb/MmapT

COBPEMEHHOW
H0KHOW
AOPUKH

HOBAA XXU3Hb SANDTON CITY

Camblll KPYMNHbIA MO YNCNEHHOCTU HaceNleHnA ropos
cTpaHbl — MoxaHHecOypr. MecTHble XuTenu HasblBa-
toT ero «Mobypr», «Mo3u» n «Eronu». MoxaHHecbypr
— LEeHTp npoBuHUMKM fayTeHr, camon 6oratoin B KOAP.
HeyaneuTtenbHo, 4To MMeHHO 3aecb B 1970-x rogax
6b11 noctpoeH Komnnekc Sandton City, KoTopblii ¢
Tex nop, BOT yxe 6onee 30-Tv neT, ABNAETCA nuge-
POM Cpeamn PO3HUYHbLIX TOProBbIX LeHTpoB HOXHOM
AdpurKM. OTO OANH N3 CaMblX NPECTUMHBIX U U3BECT-
HbIX MHOrobyHKUMOHaNbHbIX KOMMIEKCOB C TOpro-
BbIM, FOCTUHWYHBIM U OPUCHBIM KOMMOHeHTaMu. OH

3apeKkomMeHfoBan cebs Kak MecTo MOAJSIMHHOro cpe-
[0TOUMA rOPOACKON KM3HW, MPUBAeKatoLlee Kak MHO-
CTPaHHbIX TYPUCTOB, Tak U rOPOXaH BCeX BO3PacTOB.
W 310 He cnyuaitHo: B Sandton City co3paHbl camble
6rnaronpuATHble YCNIOBMA ANA TOProBbIX Npeanpus-
TUIR, a noTpebutenam npepnaraeTcs MakcMMasbHO
BO3MOXHOe pa3Hoobpa3ne TOBapoOB toObIX MapoK.

OpHako 30 neT AnA Hawero cTpeMuTeNbHOro Bpe-
MeHW — Cepbe3Hbll CPOK. 3a Mpolleglune rogbl He
TONMbKO MOBbICUACh KOHKYPEHLMUA B 3TOM CermeHTe
pPblHKa, HO U K CaMMM KOMMAeKcam npegbaABAAloT-
CA yXe COBEepLIEHHO UHble TpeboBaHMA MO YPOBHIO
KOMOPTHOCTM 1 Be3onacHoCcTU. Bce 3T dakTopbl
M 3acTaBuin 3actponwmka Liberty Properties npu-
CTYNUTb K PacLIMPEHMIO yyacTKa U OOGHOBMIEHMIO KOM-
nnekca. B 2008-m rogy apxutektypHomy 6iopo RTKL
6b110 MOpyyYeHo pa3paboTaTb NaH PEKOHCTPYKLMK
Sandton City c uenbto NpeBpaTUTb €ro B CamMblli coBpe-
MEHHBIN 1 KoMbOopTabenbHbI TOProBO-rOCTUHNYHDIN
KOMMJIeKC.

CTpouTenbcTBO Havanocb B AHBape 2009-ro ropa.
MepBbIn 3Tan PeKOHCTPYKUUU npedycmaTpuBaeT
M3MEHeHMA, KOoTopble MO3BONAT yAepxaTb nAnan-
pytowme nosuumn Sandton City B lOxHon Adpuke.
3aBepwnTb paboTbl NO MepBOMY 3Tany MaaHMpyeTcA
B 2012-m ropgy. KoHuenuua obHosneHua Sandton City
pa3paboTaHa C MPUMEHeHNEM MEXANCLUMIVHAPHOMO
noaxoAa K NPOeKTUPOBaHWMIO. OTO MO3BOANT MaKCU-
MaJibHO MOBbLICUTb CTOMMOCTb 3[ELIHEN HeABUXMMO-
CTV 3a CcYeT rapMoHUYHOro 6anaHca Mexay CyLlecTBy-
IOWYMY NOCTPONKaMUN 1 HOBbIMW 34aHUAMM, a TaKKe
npuneralowyMmn obLecTBEHHbIMKU MecTamu. TeHnnaH
peKkoHcTpyKumn Tepputopun B 310 000 KB. M OTAU-
YyaeTcA LeNIOCTHOCTbIO BUAEHNA BCEro ydyacTka: Befb
nomumo 6onee 300 marasvHOB 3AeCb 3arnaaHNUPOBaHbI
11-3anbHbIN KMHOTEATP, pecTopaHbl, 0prcHoe 3haHne
1 roCTHMLA.

CyuwlecTBylolne TOProBble COOPY>KEHUA B HACTOA-
Lee BpeMa KanutasabHO peMOHTUPYIOTCA. Mo OKoHua-
HUW PabOT OHU CTaHYT NO-HACTOALEMY KPacBbIMU U
COBPEMEHHbIMI, KPOME TOrO, B KOMMEKCe YnyyLunT-
CA nelwexofHoe cooblleHre, a TakXKe pacmpuTca
Habop npepanaraembix TOBapoB 1 ycnyr. B Toprosbix
LileHTpax ToYKamy nepeceyeHns MapLIpyTOB ABUKe-
HUA NIoAeN TPaaWLUMOHHO ABAAIOTCA naowaaun. Ana
nyJlie opreHTauny noKynaTtenen cofaeTca HoBas
cmcTeMa MHPOPMaLMOHHBIX yKasaTenen, no3Bonst-
Wwaa onTMMM3UPOBATb HampaBieHMe NIOACKNUX MOTO-
KoB. OCTPOYMHO pelleHa U npobrnema 3aTeHeHus:
BEJINKONENMHbIMW apXUTEKTYPHbBIMU 3aBecaMuy Ciyxat
KOMMepueckue 6allHK, 3acioHALWMe NPOCTOPHbIE
rmnepmapkeTbl OT COSIHEYHOW paguvauumn n ocnenu-
TenbHoro cseTa. bnarogatHas TeHb fenaet ele 6onee
YIOTHBIMU U FOCTENPUNMHBIMW BHYTPEHHWE ABOPUKH,
aTpMyMbl M Cafbl Ha KpblWax Mano3Ta)KHbIX CTpoe-
HUN.

Mo okoHuYaHUK pekoHCTpyKummr Sandton City cTaHeT
YHVKabHbIM, MOHOCTbIO MHTErPUPOBAHHbIM B FOPOS-
CKOEe MPOCTPAHCTBO, KPYrIOCYTOYHO GYHKLNOHMPYIO-
MM LEeHTPOM, FAe Nioan paboTaloT, XKUBYT, AenaioT

deBpanb/MmapT BbIGUTM
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Bua cBepxy

PectopaH Ha Kpblle 3gaHua

NOKYMKW 1 pa3BniekatoTca. PasymeeTcs, 3Ta YHUKaNb-
Had U aMbULUMO3HAA 3acTPoOWKa BHECET CepbesHbIi
BK/lal B MOBblIEHME MEXAYHAapOLHOro aBTopuTeTa
IOAP, Befib TakM 06pa3om 6oratoe Hacneane CTpaHbl
CTAHOBMUTCA AOCTOSHUEM CErofHALIHEro AHA 1 3ape-
nom Ha 6yayuiee.

ONE LIBERTY TOWER

KnioueBbiM KoMnoHeHTOM nepexofga Sandton City
B HOBOe KauecTBO fBnAetcA One Liberty Tower -
65-oTaxkHasi odurcHas 6GawHa BbicoTolr 300 m. OHa
CTaHeT LeHTpanbHbIM O6EKTOM CEBEpPO-BOCTOYHONM
YacTu 3aCTPOVIKW, @ ee BeNMYeCTBEHHOCTb ABUTCA
CBMAETENbCTBOM HENPeXoAALLero 3HauYeHna 1 HOBbIM
CUMBOJTOM MOLLIM CTPAHBbI, @ TaK>Ke 3HAKOM KOHKYPEHT-
HOro MpeumylLecTBa M3BeCTHOro 6peHaa — rpynmbl
KomnaHunm Liberty.

CraB cambiM BbICOKMM 3AaHVeM Ha adppuKaHCKOM
KOHTVHEHTE, 3TOT CTPOWHBIN HEGOCKPED 13 CTeKNa 1
CTann Npov3BefeT NepeBOPOT He TObKO B CUiy3Te
Sandton City n VoxaHHec6ypra B ueniom, HO U 3ail-
MeT JOCTONHOe MeCTO B PAAY CaMbiX 3ameyaTeNibHbIX
BbICOTOK MUpa.

One Liberty Tower npeactasnseT cobon ofeTble B
CTeKJIO CBepKawlyne axypHble KOHCTPYKUMKM, naps-
WMe Haj *XMBOMUCHOW MECTHOCTbIO C COOCTBEHHbIM
HENoOBTOPUMbBIM KOHTEKCTOM. VICMONHEeHHbIN un3Alle-
cTBa 300-MeTpOBbIi 06EM MONIHOCTbIO COOTBETCTBY-
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€T BbICOTHbIM OrPaHNYEHMNAM, MPUHATBIM AJIA JaHHOTO
yyacTka. BepTukanb, copa3mepHas cBoeMy OCHOBa-
HUIO, YOAYHO BrMcaHa B bnu3nexallee mManosTaxHoe
oduCHOE OKpYXKeHMe, a KOHWYecKas ¢opma GallHu
nofuepKrBaeT 0COGEHHOCTU ee YCTPOICTBa 1 AenaeT
ee 6onee Bblpa3nTeNIbHON B MepCrekTUBe ropopa.
MacwTabbl Hebockpeba 1 BneyaTnsoLan apxXuTeKTy-
pa LOMOMHAITCA NEePBOKNACCHbIMU MaTepuanamu u
NPEeBOCXOAHON OTAENKOW, UTO obeLlaeT cTaTb HOBOW
TOYKOW OTcuyeTa Anst 0PMCHON HEABUMXKUMOCTY, Npea-
Ha3HauYeHHOWN AnA apeHZaTopoB M3 yucna rnobasnb-
HbIX KOpriopauui.

BHewHsA rpauums 6alwHW pocTMraeTcsa, B 4acT-
HOCTW, 33 CYeT Bblbopa paspaboTumkamm us RTKL
NPOCTPAHCTBEHHO-GYHKLMOHANbHbBIX MPOMNOPLUUNA,
UMeWwmx cooTHoweHue 15/5/3/1. Takum obpaszom,
3[aHVe COCTOUT U3 YeTblpeX OCHOBHbIX BEPTUKANIbHbIX
YypOBHel1, uTo obecneunBaet 3¢pPeKTVBHOE YCTPON-
CTBO NMEPEeKPbITUIA, @ TAKXKe Pa3yMHYI0 1 B TO Xe Bpems
OpUrMHanbHY0 OpraHM3auuio BHYTPEHHeN cpefpbl.

[laHHble YpPOBHM COOTBETCTBEHHO BKJIOUYAIOT B CebA:

a) onTUManbHoOe KONMYecTBO 3Taxen — 15 — mexay
cny»ebHbIMM 30HaMU. 3TO MO3BONUT NOLAEPXKMBATb
Heo6xoAVMbIN NOAMNOP BO3AyXa U COOTBETCTBYET Tpe-
60BaHUAM, NpeabABAAEMbIM K YCTPOWCTBY UHXeHep-
HbIX ceTen.

OducHbIN ypoBeHb NOAUMHEH Crefylolein cTpaTte-
rin, npegnonaraoLen:

b) nATb MoAynen BbICOTON B TP 3Taxa C Pa3IYyHOMN
NAaHNpPOBKOW;

C) TPW OAHO3TaXHbIX CTyMeH4YaTblX NepeKkpbITUA
pa3nnyHon KoHburypaumm ¢ rmbkon nnaHWpPOBKOWN
pabouein cpefbl, CrpynnMPOBaHHbIX B OTCEKU AnA
cpaun B cybapeHay;

d) eAnHy10 NNaHNPOBKY BCEX STaxeN.

Takoe cTpaTternyeckoe niaHMPOBaHNe He TONbKO onpe-
JenAeT apXUTEKTYpHble M KOHLeNTyanbHble KayecTBa
NpoeKTa, HO 1 NO3BONAET apeHAaTopamM Co3fAaBaTb pas-
HOOGpPa3Hble NNaHMPOBKIW NoLWafen Ana cybapeHabl.

C kakporo staxa One Liberty Tower oTkpbiBatoTcA
naHopamHble BuAbl Ha ropog. O6Lwas nnoLaab oPprCHbIX
NMOMELLIeHWI, PacnosIOXKEHHbIX Ha 65-TW 3Taxax, COCTaBUT
85 000 KB. M. Ha BepxHUX YeTblpex YPOBHAX HaXoAATCA
obLleAocTynHas CMOTPOBaA ranepes, pectopaH u 6ap,
rAe Tak»Ke VIMEIoTCA CBOU CMOTPOBbIE NIOLLAAKN.

OduicHble nomelyeHna MupoBoro knacca B One
Liberty Tower nerko obopyznoBaTb ntoObIMU TEXHW-
YeCcKUMU HOBMHKaMW. lMpocTpaHCTBEHHOE YCTpOW-
CTBO PAAOBbIX OPUCHBIX STa)kel OTINYAETCA BbICO-
Ko 3pPeKTUBHOCTbIO. M3-3a OTCYTCTBUA KOJNOHH
MHTEPbEPbl XOPOLIO MOAXOAAT AnA NboN nnaHu-
poBKW. nowaab BHEWHEro OCTEKJIeHNA KaX[oro
romelleHna AOCTaTouyHO Gonbluas, YTo NO3BONAET B
MaKCUMManbHOW CTeMneHW MCNonb30BaTb eCTeCTBeH-
Hoe ocBelleHre. MIHTepbepbl pa3pabaTbiBaloTca Tak,
yTO6bI YOOBNETBOPATL Pa3HOOb6pa3Hble MOTPebHOCTY

Oynylmx apeHAaTopos, yTo obecrneuymBaeT [OMOJ-
HUTENIbHYI0 TMOKOCTb MPY COCTaBJIEHUU MPOrpamm
cybapeHapbl. [Mnowagb staxe umeeT oT 1650 KB. M Ha
HUXHUX YPOBHAX A0 950 KB. M Ha BEpPXHUX, NpefHa-
3HaYeHHbIX ANA BbICLLEro pykoBoACTBa.

CHapyxu ocHoBaHue One Liberty Tower okpy»xeHo
XKMBOMWUCHO O3eNIeHEHHbIMU BbITOBBIMM U [OCYTOBbI-
MU YUpeXAEHUAMU, BKIIIOUAA HOBbIV TOProBblil LIEHTP
y BXofa NpOeKTUpyemol cTaHUuum meTpo Sandton
Guatrain 1 NONHOCTbIO OCTEKNIEHHDBIN aTPUYM FN1aBHOM
BXOAHOW rpynnbl.

OYHKLUMNOHAJIbHOCTb
OCHOBHOEe BHVMaHMe MNpU MPOEKTUPOBaHUN OblNO
yOeneHo CuUCTeEMaM BEePTUKANIbHOrO TPAHCMOPTa,
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OoXpaHe TpyAa W >KWU3HW, HAJEeXHOCTW HECYLUMX KOH-
CTpyKUWiA, 3GpPEKTUBHOCTA UHXKEHEPHBbIX CUCTEM, a
TaKXe CTpaTervsmM yCTOMUYNBOro pa3BuTUs.

MOABbEMHbIE TEXHOJIOTUN

Ona ynobctea n 3¢ GEKTUBHOCTM NEpPeABUKEHUA BHY-
Tpw One Liberty Tower ncnonb3ytotca camble coBpe-
MEHHbIE CMCTEMbI BEPTUKANIbHOMO TPaHCropTa.

[BapuaTtb YeTbipe BbICOKOCKOPOCTHBIX ABYX3TaX-
HbIX MaCCaXXMPCKUX NMPTa MOBBILEHHOW BMeCTU-
MOCTV OJHOBPEMEHHO O6C/yXMBaloT obuTatenen un
rnoceTuTenen 3paHna B Yacbl NK.

HesaBncumble Bxoabl 06ecneunBaloT Kaxkaylo
KOMMaHWIo-apeHAaTopa HafeXXHo OTAENEHHbIMU APYT
OT Apyra MapLupyTamu Ao MecTa HaszHaueHuns. B oduc-
HOWM YacTu [OeNCTBYIOT BbICOKOCKOPOCTHblE NNTHI,
JOCTaBnAWME COTPYAHUKOB Ha HWXHUE, CpeaHue
WU BEPXHUE 3TaXKU COMMacHO yKasaTenAam Ha nudTo-
BbIX MAowagKkax, No3ToMy Kaxkabli 13 HuX 6e3oLwu-
604YHO BbIGEPET HYXHYIO KabUHY.

»Kenatowmm Hacnagutbca HesabblBaeMbiMK BUAAMU
Sandton City n MloxaHHec6ypra He NOHaAoBUTCA MHOTO
BpemeHU, YTobbl MOMacTb K CMOTPOBbLIM MAIOLWAAKaM C
ynuupbl nv 13 6apoB 1 pectopaHa BHYTpY GaluHW.

MNO»XAPHAA BE3OMNMACHOCTb

Jlo6oe coBpeMeHHOe BbICOTHOE 3[jaHNe HEBO3MOXHO
6e3 npoaymaHHbIX Mep 6e30macHoi 3KcnayaTaumm.
JoNoNHNTENbHO K BbICOKOMPOW3BOAUTENIbHOW aBTO-
MaTUYeCKOW CUTrHanM3auuyM 1M cucTeMam MoXKapoTy-
LUEeHWsA, NPOEKT COAEPXKMT elle HECKOSIbKO MHHOBaLW-
OHHbIX GyHKUWMIA. B yacTHoCTK, 16, 31, 46 1 61-11 ypoB-
HY C IMPTOBBIMM MAOLWAAKAMM BbICOTON B ABa 3Taka
cnyat AnA 3BaKyauuw; cneuuanbHo 060pyaoBaHHble
noapHole NUTbl JOCTABAAIOT Nogen B 6esonac-
Hoe mecTo. Kpome Toro, npeAycMoOTpeHbl MO3TaKHble

NPOTVBOMOMXAPHbIE OTCEUKM, @ NOXKAPHbIE NeCTHULbI
yBO6HO pacnonoxeHbl. YTo6bl co34aTb AOMNOAHUTENb-
HbI 3amMac MPOYHOCTU KOHCTPYKLUW, LieHTpasibHoe
AAPO, BO3MOXHO, OyfieT cAenaHo ABOMHbLIM.

HECYLLME KOHCTPYKLIUU

M3awecTtBo ¢popmbl 3[aHMA AOCTUraeTca 3a cuer
MCMONb30BaHUA MHHOBALUMOHHBIX — FTMOPUAHBIX KOH-
CTPYKTUBHbIX CUCTEM, OCHOBAHHBIX Ha CYLLECTBYHOLMX
cxemax nocTpoeHus HebockpeboB. OCHOBa CTPyK-
Typbl — TPAaAULMOHHOE peLleHne C MepeKkpbITUAMM
N LEeHTpanbHbIM A4POM, BbINOJSIHEHHBIMU K3 6GeTo-
Ha. OpgHako ocobeHHOCTN obbema 3paHuA TpebyioT
YCTPONCTBa JOMOSIHUTENIbHOFO BHELIHErO HeCyLlero
3K30CKeneTa WM Hecywmx KOHCTPYKUMIA cO CBepX-
MOLLHbIMM CBA3AMU C 060JIOUKONA.

3KOYCTOMYUBOCTb
One Liberty Tower 6yaeTt He TONbKO CaMbIM BbICOKMM,
HO 1 NepPBbIM SKOIOTMYECKN YNCTbIM BbICOTHBIM 34aHN-
em B OAP. bawwHA 6bina cnpoeKTupoBaHa 1 OPUEHTUPO-
BaHa TakK, YToObl UCMbITbIBaTb HAUMEHbLLIYIO BETPOBYIO
HarpysKy, 4to cnocobcTByeT 6onbluei 3GpHGEeKTUBHOCTN
PaboTbl HECYLNX KOHCTPYKLWIA M YMEHbLIEHMWIO OTKIO-
HEeHWsA OT BepTUKanu Noj BO3AeNCTBMEM BETPa.
PacnonoxeHue ¢acagHbix cMCTEM TaK»Ke MO3BoONAET
CBECTU K MUHUMYMY COSTHEYHbIW Harpes, YemMy AOMON-
HUTENbHO CAYXKUT U ABOWHOW KOHTYP OCTEKNEeHMs,
CO3JaloWnin BOKPYr NMOMELLEHUI AblWalnin CNow, a
pa3HuLa AaBNEHUA Ha TEHEBOW 1 CONHEYHOWN CTOPOHE
CTUMYNMPYET LUMPKynAumio Bo3ayxa. Ha Tex yyacTkax
3[1aHUA, KOTOpble B HanboJbLUei CTeneHy noaBepxe-
Hbl CONMHEYHOMY HarpeBy, 3TOT dacaj NNoTHee, YTO
JOCTWraeTca 3a CYeT UCNOoJIb30BaHUA OKpPaLUEHHOro B
Macce cTeKkna 1 paceTyaToro 3aTeHeHwus, 4abbl CBECTU K
MUHVIMYMY OCNIENUTENBHOCTb CONTHEYHBIX OMIMKOB.

OTKpbITan
peKkpeaLMoHHan 30Ha
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OWPIlan Group BbinonHsAeT

reHepasibHoe NPOeKTUpPOBaHue, ynpaBneHne
npoeKTaMul U CTPOUTENbCTBOM, OKasbiBaeT
AOMNOJIHUTENIbHDbIE YCIIYTU

no 3anpocy 3aKkasumka.

CepBuCHbIe ycnyru:

+ BbINOJTHEHME GYHKLMI TEXHUYECKOTO 3aKa3uuKa;
« oaAepKa 3acTPONLLIKa;

+ TEXHVKO-3KOHOMUYECKOe 060CHOBaHMe

1 aHaNn3 NpoeKTa;

+ KOHCANTUHT;

« yNpaBeHne prckamu.

NPOAYKTUBHbIN

AJIbAHC

MpoeKTpoBaHMe COBPEMEHHbIX 0OBEKTOB YacTo TpebyeT OT CneumanicTos
Pa3HOCTOPOHHMX 3HaHWI, BbINOAHeHKA 6onbluoro obbema pabort. [o3ToMy HeyaUBUTENBHO,
YTO NOABNAETCA HEOOXOAMMOCTb B KOOMNEpaLMy YCUANIA PAa3fNYHbIX OpraHn3aLui.
Kopnopauma OWPlan Group (fepmaHus), ofHa 13 KpYNHeRLMX MPOEKTHbIX Fpynn

B EBpone, 06beanHaAeT Tpu yH1BepcuUTeTa, okono 2000 cneumaninctoB B 0bnactu
reOTEXHUKM, KOHCTPYKLMIA, apXMTEKTYPbI, NaHAwadTHOro au3aiiHa, dacafos, CTPOUTENLHON
GU3UKM 1 BCEX TUMOB NHXEHEPHDBIX cucTeM. OHa nmeeT 15-NeTHWI onbIT paboTbl

Mo NPOEKTNPOBaHMIO 06 BEKTOB NPOMBbILLEHHOTO U FPaXAaHCKOro Ha3HaueHusa B Poccun

n CHI, a Takxe 10 neT NnpucyTCTBYET Ha pbiHKax cTpaH A3umn n bnnxHero Boctoka. Kpome
Toro, OWPG sBnsaetca uneHom KomuteTa HemeL ko skoHomumkmn — OA der Deutschen
Wirtschaft, o6beauHatowero pykoBoauntenein 142-x KpynHeiwumx kopnopauwuin fepmaHun.

Matepuanbl npegoctaeneHbl OWPlan Group

neuvanuctel OWPlan Group peanusy-
10T B Pas/INYHbIX CTPaHax MpOeKTbl C
bYHKLUMOHANbHBIMU  Ha3HaYeHVAMM,
0COBEHHO aKTyanbHbIMK AniA Poccum
cerofHs. 3TO TOProBble U OQUCHbIE,
XKUnble Y HAYCTPYanbHble 34aHUA, CTaAOHbI U Crop-
TUBHbIE COOPYXKEHMA, a3PONopPTbl, 06beKTbl 0bpa3oBa-
HYA (LLUKOJbI, YHUBEPCUTETDI, OBLLEXUTASA) 1 30PABOOX-
paHeHunA, MeXXayHapoaHble GUHAHCOBbIE LIEHTPbI U T. A.
besycnoBHo, nHTepeceH onbIT cneunanmuctos OWPG
Mo KOPPEKTUPOBKE MPOEKTHbIX pelleHnii 06bEeKTOB,
NMPYOCTaHOB/IEHHbIX M3-3a KPM3Kca Ha PasfNYHbIX
cTagmax peanusauun. Ytobbl NPOACIKNUTL NX CTPOU-
TENbCTBO U CHU3WUTb CMETHYIO CTOMMOCTb, @ TaKxe
ONA NCNONb30BaHNA BCEX COBPEMEHHBIX JOCTUXKe-
HVI No 3HeproadpdeKTNBHOCTY, TennocobepexxeHuo,
cucTemam noxapobesonacHocT! U T. M.,  HeobXxoanM
[leTanbHbI aHasIM3 NMPUOCTAHOBJIEHHbIX MPOEKTOB.

MockonbKy OfHUM 13 MPUOPUTETHbLIX BULOB Aes-
TENbHOCTU KOpropauumn ABAAETCA NPOeKTUpPOBaHue
HeboCKpeboB, cerofHA Mbl MpeAcTaBiAemM HECKOSIbKO
WHTEpECHbIX 06bEKTOB, pa3paboTaHHbIX NMPOEKTHLIMU
6topo, Bxoasawmmu 8 OWPlan Group.

Komnnekc Crystal Towers, cnpoeKTVpPOBaHHbIN
OWPIlan Group, npefHa3HayeH Ais OTKPbITOro yyacT-
Ka Ha MOpcKkom nobepexbe. OH CyLecTBEHHO Npeob-
pa3uT apxmMTeKTypy KHaxkecTBa baxpeliH, rae cerogHa
npeo6nagaet no NpPenmyLIeCcTBy Masno- 1 CPefHesTax-
HaA 3acTpoWKa.

Bce ¢pyHKUMOHaNbHbIe 30HbI COBPEMEHHOIO BbICOT-
HOro aHcambna cocpeaoToUeHbl B Tpex H6aLHax — obuc-
HOW, XSO 1 FrOCTUHMYHOM (5 3Be37), OTnYaoLWmMxca
371eraHTHON KOMMAKTHOCTbIO 06beMOB 1 NPO3payHo-
cTbto dpacaioB. ITO BNevaTieHne yCUnmnBatT npsamMble

JIMHUW CTEH W NIAaKOHUYHOCTb OOLen  KomMo3uuuu.
Komnnekc Crystal Towers fomkeH ctaTb cCBUAETENb-
CTBOM HOBbIX TeHAeHUMN B apxuTekType baxpeliHa,
onvpatoLwmxca Ha TpaanLmmn apabckoro 3oayecTsa.

[aHHbIN NPOEeKT OTANYalT FrapMOHUA CUTYSTOB
BbICOTHOrO KOMIJIEKCa, CamMble COBPEMEHHbIE MHXe-
HepHble peleHNA U WHTepecHoe pAu3aliHepcKkoe
odopmieHne NOMeLLEHN OTeNA, a TakkKe NPecTuX-
HbIX >KWJTbIX Y1 OPUCHBIX MPOCTPaHCTB.

Hebonbluoe ceyeHne Agpa Kaxkpaoi u3 baweH obe-
cneyvBaeT BbICOKYID 3GEKTMBHOCTb BHYTPEHHEN
NNaHNPOBKMN MoMeLleHn. B npeanoxeHHylo cxemy
BXOAAT 332 rOCTUHWYHBIX HOMeEpPa, O0dUChl, KBapTU-
pbl N 3NWTHble anapTaMeHTbl Ha BepXHUX 3Taxax. K
ycnyram rocteil oTens, »utenen KBapTup U Apyrux
nonb3oBaresiel aBTOCTOAHKA Ha 430 mecT.

Ewle oAvH npoekT - 3ameTHasa Aake ¢ 6onblio-
ro paccroaHua Victoria Tower, ctonut B Henocpepa-
CTBEHHOW 6/1M30CTW OT FMaBHOMO BOK3ana MaHreiima
(TepmaHusA). MpoeKkT 6alwHN pa3paboTaH NapTHEPOM
- akumoHepom OWPG apxutekyTypHbiM 610po AS&P.
Victoria Tower nmeet npemmyllecTsa Kak MAUHUMYM
no ABYM NnapameTpam: 3TO CaMOe BblCOKOE CTPOeHMne
B ropofe v OfWH M3 CaMbIX ObICTPO MOCTPOEHHbIX
HebockpeboB Takoro macwTaba. Monckn 3emenbHOro
yyacTKa 3acTpoMWMK Havyan B mapte 1999-ro, u yxe
Yepes ABa rofia 3aaHuvie 6bII0 roToBO ANA 3aceneHus!

BbiTAHYTas, pomboBugHaa B nnaHe GalluHsA, HaBuUCa-
lowan Haj cajamm MeCTHOro 3aMKa, B 3aB1CMMOCTU OT
TOUKM HabnloaeHnA npeacTaBnaeT cobon Moo Wrpo-
KY'0 MAacTuHy, TM60 CTPOWHbIN Wwnunb. OpurmHanbHas
nnaHMpoBKa Ta)<el oTpaxkaeT HanpaBeHUsA B13yasb-
HbIX OCeli OT rMaBHOro BOK3asa U OCHOBHOM ynuLbl Ha
JInnpexxode. ApxutekTypHaa Gopma 3aaHNA NPOANK-
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Millennium Tower,
OpaHkdypT

CnTyaUMOHHbIN NnaH

TOBaHa CTPeM/IEHUEM CHU3NTb CTeneHb BO3AENCTBUA
6allHM Ha obLyl0 NaHopamy ropofa. 3acTeKNeHHble
NeCTHWYHble LWaxTbl BblAaloTCA M3 obbema 3JaHuA
Ha ero OCTPbIX Yrnax TaK e, KaK 1 BepXHUEe 3Taxu 1
OCHOBaHVe, 06pa3ya B HOUM MOACBEUEHHYID PaMKYy,
B KOTOPYIO 3aKJIIOUEH COCTOALWMIA 13 cBOEOOpPasHbIX
pacTpos dacag. BHyTpu Bce, KOHeUHO, npolue — Bce 27
3TaXKel ycTpoeHbl eAUHO06Pa3HO: 0drCHbIe Nowaan
C MaKCUMyM TpexJlyyeBol NnaHnpPoBKo odopmIieHbl
BecbMa chep)kaHHo. OiHaKo A0 WM3BECTHOWM CTeneHu
BbI6GOP BCe e eCTb: C YUETOM MOoXKeNnaHUi 3akasumnka,
OTKpbITble OPUCHblE MPOCTPAHCTBA MOFYT ObITb pas-
ropoeHbl Ha OTAeNbHble KabuHeTbl N1bo, JonycTuMm,
Ha OTCeKM Ha ofjHO pabouee mecTo.

Bblcnr!!h'/ﬁ deBpanb/mapT

Millennium Tower, TakXe oT napTHepa OWPG apx.
AS&P, HauvHalT cTpouTb B 3TOM rogy. Ee Bo3Be-
ayT Bo OpaHkdypTe-Ha-MaliHe B HenocpeaCTBEHHOM
6511M30CTU OT TEPPUTOPUM BbICTaBKU-ApMapKkn Messe
Frankfurt. MNMocne peanusauyumn npoekta 3Ta 6awHA
CTaHeT caMbiM BbICOKUM 3aaHnem B EBpone (369 m).
Oupma AS&P paspaboTana HeCKONbKO PasfMYHbIX
KOHUenuui, 4tobbl, NO BO3MOXHOCTU, MaKcMMasb-
HO YAauyHO BMMCaTb 3TOT OOBEKT B CYLUECTBYIOLYIO
ropoACKyl0 TKaHb M TeM CaMbiM AOMOSIHUTb ee Hau-
nyywmm obpasom.

B ocHOBe apxWTEKTYpHOro 3ambicnia NeXxuT nna-
HUPOBKa 3Ta)kel, cocToAwan U3 ABYX MONYKPYrsbiX
CerMeHTOB, YTO AO/MKHO [aTb MaKCMMYM MOMe3HbIX
oducHbix nnowagen. Pacap ycTpoeH Tak, YTo BHeLl-
HAA o6oNlouKa NOCTENEeHHO CTaHOBUTCA Bce Goree
npo3payHoii. KOHCTPyKLMK 3aaHUA Kak 6yATO BbICTaB-
NATCA Hanokas, a camu ¢dacaabl CTAHOBATCA uYeMm
Bblle, Tem cBeTniee. Ho Ha BepXHWX YpPOBHAX BCe
3TV 3NEeMEeHTbl y>Ke He BUIHbl, MOCKONbKY OCTeKne-
Hue dacapa BbIFMAAUT CMIOWHBLIM. KOHCTPyKUmio
Frankfurt Millennium Tower mMoXHO cuuTaTb HOBOW
BEXOW Pa3BUTMA eBPOMEiCKOro BbICOTHOMO CTPOU-
TenbcTBa. bonbliaa BbicoTa M BnevatTnAwWMA BUA
3[aHNA HaBepHAKa CAenalT ero BaXKHbIM aKLEeHTOM
n cumponom OpaHkdypTa, noauepKkmBasa  [UHAMUY-
HOCTb COBPEMEHHO XM3HW ropoaa.

Ewe ogHoOM nHTepecHon paboTtoi naptHepa OWPG
apx. AS&P ctan npoekT peKoHCTPYKLuMn oduUCHOW
6awwHn Parktower, Takxe Bo ®paHkdypTe. CTpoiiHana

BbICOTKA HanpoTtuB 3paHuA Alte Oper («Crapasn
onepa»), paHee wu3BecTHaa Kak SGZ-Hochhaus,
ABNAETCA OAQHOW M3 MepBbIX MOCTPOEK, U3 KOTOPbIX
BMOCNEACTBUN CIIOXKUICA CUNYST TaK Ha3blBaeMoro
«ManHxaTTeHa» (Mainhattan). 3Ta 6awHs, nocTpo-
eHHaAa B 1972-m rofy Ha OKpauHe LUeHTpasibHOro
¢duHaHcoBoro keapTtana @®paHkdypTa, 6bina pacwm-
peHa 3a cyeT HOBOro Kpbina no npoekty AS&P B 2003-m.
MockonbKy OcCOBpemMeHuTb Hebockpeb no-gpyromy
6bIN10 Henb3s, Pa3pPaboTUNKM PELUVN BbIHYTb U3 HEro
BCe, UTO TONbKO MOXHO, 1 paclwumpuTb. CylecTsyiolee
3[aHre 1 HOBaA MPUCTPONKAa K HeMy pelleHbl B pas-
NINYHOW CTUAINCTUKE, NOJ CTaTb CBOeMy O/IM3KOMY OKpY-
XeHuto. B ctapom 3faHMK, UTo HaNpPOTWB NapkKa, dacas
NOSIHOCTbIO OCTEKJIEH, B TO BPEeMA Kak MpUCTPONiKa
ob6nMLoBaHa HaTypanbHbIM KaMHeM, BMOfHe B Ayxe
ApPXUTEKTYPHbIX 06beKTOB, rpaHnyalmx ¢ Opernplatz.
OKOHHble 6510KM BbICOTOM B ABa 3TaXka MoAYepKMBa-
10T CTpemneHune BBbicb Y Aob6aBnAloT 115-meTpoBOMy
30aHNI0 CTPOMHOCTY U M3ALecTBa. HoBbI BXOA B NapK
Potwunbpa (Rothschildpark), kak npopomkeHne Bcem
M3BECTHOrO MeELLeXOAHOro MapLupyTa Yepes nnowagp,
OpraHu30BaH Mexay He6ocKpeboMm 1 3gaHem aTpuyMma.
TOT HOBbIN BbIpa3uTeNbHbIN aHcaMb/b 6bin 3aBepLUeH
B KOHUe 2007-ro roga.

B AaHBape 2006-ro roga naptHepy OWPG apx. AS&P
6b110 NOpyUYeHO pa3paboTaTb BbICOTHbIA NPOEKT ANA
yuacTka B Ayb6aiickom paiioHe Business Bay - Silverstar
Tower. balHA, KOTOpas JOMKHa CTOATb B Hemocpes-
CTBEHHOWN 6nM30CTN OT MeXAYHapOAHOro QrHaHCco-

BOro LIEHTpPa, Oblna 3agymMaHa Kak oducHas 1 Xunas.
CTpoiiHas, ¢ dpacaioM LiBETAa MaTOBOro cepebpa, uem-
TO HaroMUHaOLWAA MO OTAENKE AOPOro aBTOMOOMIIb,
OHa BbIpacTaeT 13 NbefecTana YepHOro KaMHs, rae pac-
nonararTcs ABa OTAe/IbHbIX BECTUONA — ANst OPUCHON
N KUJION YacTyv, aBTOCTOAHKA, @ TakXkKe — Moj CeHblo
TEHNCTON apKafbl — POCKOLLUHbIE MarasvHbl.

[lBa OCHOBHbIX KOMMOHEHTa 3faHusa — obucbl 1
KBapTUPbI PacrnonoXeHbl B GallHe ofVH Haf APYrvMm.
[BYX3TaXXHbll 03[0POBMUTENbHBIN KOMMNEKC 06Chy-
YKMBAET M NOCTOAHHbIX 06UTaTenem, n opUCHbIX paboT-
HUKOB, pa3fenss, Tem He MeHee, pabouyto 1 Xunyio
30Hbl. Ha camom Bepxy, Nog HaKNIOHHOM KpblLen, pac-
NONOXWUNNCh ABYXYPOBHEBbIE MEHTXayCbl; Ha BbICOTE
240 meTpoB 6alHi0 BeHYaeT 6ap C U3yMUTENbHbIM
naHopamHbiM 063opom. Cnerka nsorHyTble dacagpl,
NCMONHEHHblE HEHABA3UMBOW rpauuu, BeCbMa OTIU-
4aloT 3Ty BbICOTKY OT cocefieit. Dopma bGallHK pe3Ko

CYTyauMOHHbIV NnaH
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Silverstar Tower, [ly6ai

KOHTPaCcTUPYeT 1 C MbefecTasiom y ee MOAHOXMUS,
peLLeHHbIM B 3cTeTrKe Kybuama. LlenkosrcTas mato-
BOCTb dacaga B AHEBHOe BpeMsA NpuaaeT CTPOEHUIO
3arafloyHOCTb YKYTaHHOM B Yafpy BOCTOUYHOW Kpaca-
BULbl, YTOGbI HOUbIO, CTaB OTKPOBEHHO MPO3PayYHON,
NPON3BECTU YXKe MHOe BrevaT/ieHue.

MpoekT Rostamani Maze Tower gns [ly6as Bbinon-
HeH napTHepoM — akuuoHepom OWPG komnaHwuen
Plan Q. BbicOTHOEe 3aaHMe C OPUCHBIMM, XKUJIbIMK
N TOProBo-pasBieKaTesibHbIMK NMoMeLleHuAMY 6bi1o
cnpoeKkTnposaHo B 2004 — 2005-m rr.

BblcoTKa pacnonoeHa Ha TPAHCNOPTHOW MarncTpanm
Sheikh Zayed Road, Baonb KOTOpol ecTb MHOFO MHTe-
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pecHbIX HebocKpeboB. ITO 1 ONPeAennIo apxXUTEKTYp-
HbI 06K HOBWYKA, KOTOPbIV O4HOBPEMEHHO AOMKEH
6bI1 UMETb 1 MHAMUBMAYaTbHbIE YePTbl, U BMeCTe C TeM
BMNUCbIBAaTbCA B CTPOVHbIN PAL CYLLECTBYIOLNX 3AaHNIA.

[na 3awutbl NOMELWEHNA OT CONMHEYHOro CBeTa,
BETPa, YNYHOrO WWYyMma, a TakXKe B KayecTBe OpHa-
MeHTHOro obopmneHua dacaa NCNoNb3yTCA BbICTY-
natoLyme getanm cTeH n NanT nepekpbiTua. OHN N3BU-
BalOTCA BBEPX MeaHApamu no dacapam, ABnaa cobon
neperopofaky BepTUKaNbHOro nabvpuHTa, Havasom
KOTOPOro CTan rNaBHbIM BXOA B 34aHNE, @ KOHEYHOWN
TOYKOM — «OKO» Ha camom Bepxy. CMmBOSIMYECKMI
NabypVHT N OPHaMEHTHbIN Y30p NPUAAIOT BbICOTHOMY
3[4aHUNI0 OPUTMHANbHOCTb.

BbicoTHOe 3paHue cocTouT 13 55-T Hag3emHbIX 3Ta-
e, Tpy 3aHMMaeT BECTUOIOMb, HaZ HUM, NO 26-11 3Tax,
pPacnonoXunucb odpuchl, Ha 27-m — cagi, a € 28-ro no 46-in
— anapTaMeHTbl, Ha 4-X STaXax HaXof4ATCA ABYX3TaXKHble
anapTameHTbl. [0 ofHOMY 3Ta)Ky OTBOAUTCA ANA MeHT-
xaycoB 6e3 6acceiiHa 1 ¢ 6acceliHOM, a TaKXKe AnA TEXHW-
YecKmX Hy>A 1 uTHeca. A Ha NOCNeAHEM STaXKke MOXKHO
nonnaeatb B 6acceliHe. B cTOpoHe oT 3gaHusA pacnono-
»KeHa KpblTaa CTOAHKa Ha 533 mecTa, coeiuHeHHas
MOCTOM C 30HO BecTu6ionsa. O6Las Xunasa nnowaab
o6beKTa cocTaBnseT okono 15 700 KB. M. XKnnas yacTb
NOSTHOCTbIO OTAENEHa OT OPUCHON.

Hap knesckumn Sky Towers — opuCHbIM 34aHNEM 1
roctvHuuen pabotator OWPlan Group n ee napTHep
¢dupma K&K, KoTopble OTBeYaloT 3a NPOeKT 1 pabouyio

JOKYMEHTaLMIO MO pasfenam: reoTexHWKa, KOHCTPYK-
umn.Jletom 2010-ro roa 6b1nv BbINOMHEHbI CTEHA B FPYH-
Te, CBaW, a TaKXKe YCTaHOB/IEHbl BPEMEHHbIE CTaJibHble
KOMOHHbI. [Mof nepBbii NOA3EMHDBIN 3TaX y»Ke BblOpaH
TPYHT, 1 Hayanocb 6eTOHMPOBaHME NepPBOV 3axBaTKM
3TOro 31axa. OfHaKo 3aKa3umK NPVHAN peLeHre nome-
HATb CTPOUTENbHYIO GUPMY 1 NHXEHepPa-KOHCTPYKTopa
pabounx yepTexen ana HecyLwmx KOHCTpyKumin. OWPlan
Group v ee napTHep ¢upma K&K nonxHbl nepepaboTatb
AV3alH-NPOEKT HECYLLIMX KOHCTPYKLIMIA 1 pabouyio AOKY-
MeHTaLMIo y>Ke BbINOJIHEHHDBIX UX 31IeMeHTOB. [InA Toro,
4TOObI YNOXNTBCA B CPOKMN BbINOSHEHWA CTPOUTESNbHbIX
paboT, NpULLNOCL OAHOBPEMEHHO AenaTb pacyeTbl AnA

BCEro NMPOEeKTa U W3roTaB/vBaTb Pabouylo [OKYyMeH-
Taumio. CTpyKTYpHOE MOZENMPOBAHME U pacyeTbl BCEX
HeCYLMX KOHCTPYKLUMIA BENUCb TaKKe OfHOBPEMEHHO.
Mocne yero 6bia nepepaboTaHa KoHUenuuAa MeTofa
CTPOUTENBCTBA «CBEPXY-BHU3» 1 MOArOTOBMIEHa pabo-
YyasA AOKYMEHTaLMA ANs NepBOro Nof3eMHoro staxa. Ha
OCHOBaHUN U3MEHEHHbIX TEXHWUYECKMX YCIIOBUIA HOBas
KOHLeNuusA npefgycMaTprBaeT He 8, a TOMbKO 5 nog-
3eMHbIX dTaxel. [1na 3Toro cBav OCHOBAHUA MOLHVMYT
BBEPX MPUMEPHO Ha 10 M 4O HOBOrO MECTOMONIOKEHWS
byHAAMEHTHON NANTBI.

BepxHue 3Taxu nogumyma CoOOpy»aloTcs U3 MOHO-
nuTHOro enesobetoHa. CHavyana ¢ MprMEHEHVEeM
caMonoAbemMHoOW onanybKku oTonbioT Afgpa OalueH,
3aTeM HAYHETCS MOHTaXK NePUMETPASIbHBIX KOJIOHH 1
MEX3TaXKHbIX NEPEKPbITUI.

Pabouaa pokymeHTauua 6blna MOAroToBMiEHa Npwu
TECHOM COTPYAHMYECTBE C 3aKa3uMKOM U CTpOUTENb-
HoW ¢dupmol, KoTopas B3anacb NpuBecTy pabouyio
JOKYMEHTaLMIO B COOTBETCTBME C YKPAUHCKMM 3aKO-
HOJATeNIbCTBOM.

KoHeuyHo, 3TO Janeko He MONHbIA NepeyeHb MpPoeK-
TOB, Peann30BaHHbIX WX BbIMOMHAEMbIX MapTHepamu
OWPIlan Group. 3Ta KpynHeliwas eBporenickas Kommna-
HKA OKa3blBaeT LUMPOKMI CNEeKTP yCNyr — OT pa3paboTkm
JOKYMEHTaLMWN 1 MEeHeXMeHTa NpoeKTa A0 ero nosHo-
ro CONpPOBOXAEHWUA BMOTb A0 NPUHATAA 06bEKTa B IKC-
nnyatauuto. Het comHenua: Bnepegn y OWPlan Group
HeMmaro MHTePEeCHbIX U Pa3HOO06Pa3HbIX 06 EKTOB.
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BO3POXKAEHUE

XAHTAHA

Ceyn — 0uH 13 KPYMHENLIMNX NPOMBbILLAEHHBIX 1 GYHAHCOBBIX
LIEHTPOB MM1pa, Camblii 60NbLIO TPAHCNOPTHbIN Y3en A3uu. 3gecb
MPOMOXKeH MeTPONOAUTEH C AEBATbIO MMHUAMN, ENCTBYIOT OKONO
200 aBTOOYCHbIX MapLLPYTOB, WecTb 6H0NbLNX aBTOCTPaS (xanBees)
CBA3bIBAIOT PaloHbl Meranonuca ¢ npuropogamu. CKopocTHas
xenesHana gopora KTX, ABnAtowanca ogHoOw 13 cambiX ObICTPbIX

B Mupe, coeaunHaet Ceyn ¢ [NycaHom. Cronuuy HOxHon Kopen
obcnyxmBatoT ABa asponoprTa. Ee HaceneHwue (6onee 10 mnH
UenoBeK) COCTaBNAET YeTBEPTYIO YaCTb XuTenen ctpaHbl. Ceyn
BXOJUT B CMUCOK JeCATU KPYNHENLMX FOPOAOB MMpa NO BEPCU
XypHana Foreign Policy 3a 2010-1 rog. lopoa akTMBHO CTpouUTCA

11 PEKOHCTPYMPYETCA.

Matepuanbl npepgoctaBneHbl Nikken Sekkei

40

OHMM M3 WHTEPECHbIX MPOEKTOB,
KOTOpPbIV CeyNbCKUEe BNacTU aKTUB-
HO MPOABWraloT, CTana KpynHemnwas
rpagoCcTpouTENbHAsA MHULMATYBA NOL,
Ha3BaHveMm «Bo3poxaeHune XaHraHa»
(Hangan Reneaissance). 9T0 NPOEKT PeKOHCTPYKLUN
ropoackoro KBaptana Gannam District B ueHTpanb-
HOM AenoBoMm parioHe. OH HanpaBieH Ha OOHOBNEHNE
3TO TEPPUTOPUM C LIeNblo MPEBPATUTb €€ B KOHKY-
peHTOCnoCco6HYyl0 6GUu3Hec-nnowWwaaKy MeXAayHapopa-
HOro ypoBHAl. B pamkax HOBOro reHmnaHa npegmno-
naratoTca rosiHas nepecTporika yyacTka, ero obuiee
651aroyCTpoNCTBO M YCOBEPLUEHCTBOBAHME CUCTEMbI
TPaHCMOPTHbIX cO06LeHNI. COrnacHo NPOeKTY, Takxe
naaHupyeTcsa ynyuywnTb NPUBGPEXHY0 MONOCY peKku
XaHraH, npoTeKatoLen Yepes Becb ropof. Peka — Bax-
Has coCTaBnALWasa FOPOACKON Cpefpbl, OHa CNoco6-
CTBYET AaNibHelLeMy Pa3BUTMIO CTONNMLbI, CHabXas ee
BOfol 1 obecrneunBas rpysonepeBosku. Kpome Toro,
3TOT y4yacTok 6epera, noxanyi, eguHCTBEHHOE U3
OCTaBLUMXCA €CTECTBEHHbIX OTKPbITbIX MPOCTPaHCTB B
nepeHaceneHHom Ceyne. lNepBoouyepegHon 3agayen
3TOro cyneprnpoeKkTa ABAAETCA CO3fjaHue AenoBbiX U
TOProBO-pa3BiiekaTesibHbIX KOMIMIEKCOB, Herocpes-
CTBEHHO CBAI3aHHbIX C BOLHOW Cpefoi.

BHGM!!ME dbeBpanb/MmapT

PACIMOJIOMKEHUE YYACTKA

YYacTOK OKpYyXeH WCTOpMYECKUMN NaMATHUKa-
MM, YTONAWNUMN B OOUALHON 3eNeHN, TaKUMN Kak
ConnblH (MMNepaTopckaa rpobHuMuLa snoxu YocoH),
KpynHenwwun B Ceyne xpam [lOHbIHCa, a TakxXe
OnMMNUNCKMIA MapK, KOTOpbi Obll MOCTPOEH K
Ceynbckon Onumnuage 1988-ro roaa.

Y4yacToK 3acTpPOMKM COCTOMT M3 ABYX 4acTten. Ha
NepBOM MNAHUPYETCA CTPOUTENBCTBO BbICOTHBIX U
TOProBbIX 06 EKTOB, B TO BPEMs KakK HEMoCpeACTBEH-
HO BLOJIb PeKMn ByayT coCpefoTOUYEHbl MaloSTaXKHble
CTPOEeHUsi OOLECTBEHHOro Ha3HauyeHus, Takme Kak
My3el, MHOroLIeNneBow 3ai, a Takxe opuchbl ANA MyHU-
LuMnanbHbIX OPraHOB BIAaCTW. YYaCTOK PacrnosioxeH B
ueHTpe Ceyna, NPAMO Nepes BbICTaBOYHbIM LLEHTPOM
KOEX (Korean Convention & Exhibition Center), 3Ha-
MEHUTbIM CBOMM KPYMHENLWMM B CTpaHe BblCTaBOY-
HbIM MaBuMNbOHOM. OH CTaHeT CBA3YOWNM 3BEHOM
BCEN 3aCTPOMKN.

Yepes yyacToOK 3aCTPOMKMN NPOXOANT KaHan, onpe-
JenAa HanpaBieHWe [NaBHOW NewexogHonW ocu,
BefyLlen noaen ot cTaHUMM MeTpo K peke. Boonb
Hero pacnonoxutca naccaxk Green Mall, Ha Kpbiwe
KOTOPOro MmocafAaT 3efieHble HacaxpeHus. Mo obe
CTOPOHbI KaHana NoAHNMYT CBOMW 3TaXKW M BbICOTHbIE
6alwHu. NMporynueancb BAONb KaHana, nobysacb pey-
HbIMW BUAAMU U MPOCTO pagysacb 6nm3octu Bodo-
ema, KMTeNn parioHa CMOryT MO AOCTOMHCTBY OLe-
HUTb MPEeVMYLLEeCTBa NMPOXKMBAHUA Y HAabGEpPeKHON.
MNepenaa peky, newexon nonagaet B Onumnuinckmmn
napK, PacroJsioXXeHHbI Ha ee MPOTUBOMOJIOKHOM
6epery.

9KOYCTOMNYUBAA OCb

MpoekTom npegnonaraeTcs o6beAnHeHVe CyLIecTBY-
IoLel 3eIeHON 30Hbl C HOBbIMY CafOBO-NAaPKOBbIMU
yyacTkamu, GopMUpYOLWMMIY TaK Ha3biBaEMYHO «3KO-
ycTonumByto ocb» (Sustainable Axis). OHa 6ygeT dop-
MMPOBATb TPAEKTOPUIO MepemMelleHns BO3AYLIHbIX
MacC ¥ MOC/Y>KUT COXPAHEHWI0 3KOCMCTeMbl BAOJb
3TOW 3e/eHoN oCu. ITO, B YaCTHOCTW, MO3BOJIUT CBe-
CTU K MUHMMYMY nposBrieHna 3ddeKkTa «TennoBoro
OCTPOBa» B 3[€LUHEN YacTh KOPENCKOM CTONNLIbI.
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CuUTyaLMOHHBIV NnaH

BALLUHU

HoBbiMU 3HaKOBBIMU COOPYXeHNAMYU Ha bepery pekun
NOMXKHbl cTatb 114-Tn, 75-T 1 50-3TakHaA 6GawHw.
M3BMANCTBIV NPO3pPaYHbIil HABECHOW dacag OTpaxKaeT
MEpHOE TeueHMe PeKW, YTO MOMHOCTbIO CornacyeTca
C 3a4yMKOWN aBTOPOB CO3faTb UYTb JIN HE «PeyHOom
KypopT» nocpeaun meranonuca.

Tpu 6awHM Kak egrHas rpynna ob6bemMoB npuaaioT
3TOMY KOMMJeKCy Ha Gepery peku BecbMa >KUBOMUC-
Hbln BUA. OPrCHbIE NPOCTPaAHCTBA KaXaon U3 GalleH
bopMUPYIOT BHYTPEHHWUI BepTUKaNbHbIA MPOEM,
crlerka pa3BopaymBaloLMincs, B 3aBUCMMOCTY OT TUMa
3Ta)<a, BOKPYr NMHENHO BbITAHYTOrO LEHTPanbHOro
Aaapa 34aHvA. BepTukanbHbin npoem, naywmin BAONb
LieHTpanbHOro AApa, NpefHasHauveH ana obecneyeHus
€CTeCTBEHHOrO OCBELUEeHNA 1 BEHTUAALMW. HapyXHbin
BO34yX Monajaet B MOMeLLeHNA Yepe3 BCTPOEHHble
BEHTUNALUMOHHbIE OTBEPCTUA B HaBecHoM dacage
HanpaBnAeTCA B NPOEeM, OKpYyKatoLwumin odprcHoe agpo.

3epKanbHbIi TPY60NPOBOA AOHOCUT eCTeCTBEHHbIN
CBET OT CBET03aOOPHMKOB B HAPYXHOW CTEHE [0 BHY-
TPEHHUX NMOMELLEHWI NyTeM MHOFOKPATHOro oTpae-
HUA OT ero 3epKasbHblX MOBEPXHOCTEN C MaKCMarb-
HO BbICOKOI OTpa’katoLLei cnocobHOCTbIO.

ATMOCdepHbI BO3AYX, NCMOMNb3yeMbllii B CUCTEMAX
KOHAMLMOHMPOBAHUA, CHayana BTATMBAeTCA B MOA-

Bblcnr!!h'/ﬁ deBpanb/mapT

3eMHbIA Wypd ANA NpefBapuTeNIbHOrO OXJNaXAeHus
WA HarpeBa Ao TemnepaTtypbl 3eMn, a 3aTeM KOH-
OVLMOHEPDI YXXe AOBOAAT ero 4o HeoOXoAUMbIX ANA
Ka)4oro nomeLleHns napameTpos.

OCHOBOW KOMMO3MLMY NPOEKTUPYEMOrO KOMMIEeK-
ca, ybsA obuwas 3TaxHas nnowagb (BKMYasa Moj-
3eMHyt0) coctaBut 1 320 000 KB. MeTPOB, CTaHeT
114-3TaxkHasa odurcHan GaLHs.

SHEPIOCBEPEXXEHUE

bonblwoe BHUMaHMe npu paspaboTke npoekTa 6bino
yOENneHo COBpPeMEHHbIM 3Heprocbeperawlmm Tex-
Honoruam. OgHOM U3 camblX 3HepProspdeKTUBHbIX
cTaHeT 114-3TaxHan GaluHs, NnoTpebneHne s3Heprum B
KoTopoW ByaeT cokpalleHo Ha 60% No CpaBHEHUIO C
O6bIUHBIMY CTPOEHUAMM.

O bEKTUBHOMY MCMNONb30BaHUIO SHEPTUUN JOSIKHbI
CnocobCcTBOBaTb NOCTOAHHbLIA MOHUTOPUHT U rpa-
MOTHas 3KCnyaTauna Kak oTAesbHbIX OOBbEeKTOB, TaK
n 6onee KpynHbIX FpagocTpouTeNbHbIX 06beKToB
KBapTana. Bce 3Tn pgencTemA npu3BaHbl YMEHbLUUTb
HarpysKky Ha OKpy»KaloLyto cpefly 3a cyeT nprmMeHe-
HUA CcUCTeM, KOoTopble obecrneumBaloT paBHOMepHoe
3HepronoTpebrieHne COOPYKEHNAMMN KOMMIIEKca.

CbIrpatoT CBOI POfb B SKOHOMUM SHEPTUMN U BbICO-
KoKauyecTBeHHble dpacaiHble CMCTEMbI, TpefHa3HayYeH-
Hble AnAa obnuuyoskM 3paHuin. Cuctema BeHTUANpPYe-
MOro HaBecHoro dacafia CHVXaeT TEMOBYIO Harpys-
Ky M3BHe. BCcTpoeHHble BEHTUNALNOHHbIE OTAYLVHDI
NPUMEeHATCA AN1A eCTeCTBEHHON BEHTUNALMMN.

MonHoe o3eneHeHVe KpbilwK CTUNO6ATHOWM vacTu
KoMmmnnekca, obpasytoLlelt cnerka XonMmncTyto nosepx-
HOCTb C BMAOM Ha pPeuyHylo MaHopamy, He TONbKO
yKpacuT coboii nerisax, Ho 1 byaeT nmeTb onpepe-
NeHHoe 3HayeHre ANA BOCCTaHOBMIEHNA SKOCUCTEMDI,
ynyJlaTb TENNOM30AALMIO 3[aHWA, @ TakXKe CBOAUTb K
MUHVMYMY ABJIEHME «TEMJIOBOr0 OCTPOBa».
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MCNOJIb3OBAHUE PEKU

Bonblyio ponb B perynnpoBaHnm ropofckoro MMKpo-
K/MmaTta UrpaeT peKa 3a cueT MefJIEHHOro OXJaXaeHns
WM HarpeBa BOAHOW MOBepPXHOCTW. B nocnegHue rogbl
3TOT paHee He MCMOJb30BaHHbIN NOTEHUMan cTan npeg-
METOM [AOCTaTOMHO MAIOAOTBOPHbIX MPUKIAAHbIX pas-
paboTok.

K ppyrum npeumyliectBam MecTa OTHOCATCA BO3-
MOXHOCTb WCMOMb30BaHNA PEYHOl BOAbl B KayecTse
MCTOYHMKa Tenna A1 TenIoBOro Hacoca 1 o6Luero Bogo-
cHabxkeHnA. OCHOBHbIMYM 311eMEHTaMU CUCTEMbI OTOTJIe-
HUA ABNAIOTCA BbICOKOIPEKTBHASA CXEMA HaKoMIeHNA
Tenna v pekynepaunoHHbIN TeNnoBon Hacoc. Boga Takxke

Bblcn].!!h'/ﬁ deBpanb/MmapT

ABNAETCA OXNaKAAOLLEN XKUAKOCTBIO AN unnnepos. Ans
JanbHeNLIEro CoKpaLLeHNA SHepronoTpedneHma UCnonb-
3Y10TCA BbICOKOIPOEKTUBHbIV unnnep, TpaHchopmaTtop n
VHHOBALIMIOHHbIE OCBETUTESbHbIE NPUGOPBI.

OPrAHU3ALNA AOPOXKHOIO ABUXKEHUA

B HacToALWee BpemsA Ha yyacTKe 3aCTPOMKN CyLLeCTBY-
€T aBTOMOOWIIBbHbIN MYTENPOBOZ Y PEKU, OTAENALWNIA
ero oT peyHoro nobepexbs, UTO B 3HAUUTENbHOW
cTeneHn noptut nemsax. CornacHo MpoekTy, nyTe-
nposopa 6ygeT npeobpa3oBaH B NOABECHOW MOCT.
bnarogapa Tomy, UTO NOABECHYI0O KOHCTPYKLUMIO pac-
NOJSIOXaT 3HaYMTESIbHO BbILLIE HbIHELLHEro NyTenpoBo-

[, NAHOPaMHble peyHble BYAbI CO CTOPOHbI KOMMJIEK-
ca He 6GyAyT 3ac/IOHEHbl, YTO MO3BONUT CO3AATH ele
60sbLUe OTKPbITOrO NPOCTPAHCTBA Y BOAbI.

MaHopamHble BUAbl N 061aropoXKeHHbIn 6eper cae-
nalT HabepeXHy MpuBAeKaTesibHbIM WU NPUATHBIM
MeCTOM NPOryNoK FopoXaH.

AOCTYMN K CTAHUMAM METPO

B pononHeHue K cywecTsylowern cTaHLumM MeTpo nog

OCHOBHOW [OPOroi 3anjaHMPOBaHO CTPOUTENIbCTBO

KOHEUHOW CTaHUWMN MNPUrOPOAHON NUHUKU MNOE3[0B,

KoTopas coegnHut Ceyn ¢ ero ropogamu-cnyTHUKaMuU.
[na obecneyeHna HOPMasbHOro NeLWexXoaHOro coo6-

LeHNA CO CTaHUMen MeTPO OCHOBHOW nepexo[ seaeT
HenocpeacTBeHHO Ha ypoBeHb B1F, KoTopbi npen-
cTaBnAeT coboi 06LWMPHOE OTKPBLITOE NPOCTPAHCTBO.

CETb ABTOCTOAHOK

[nA ymMeHblIEeHUA WHTEHCVBHOCTW [JOPOXKHOIO [BU-
XeHusi no ocHoBHoln Maructpanu (Yong-Dong Road)
6ynyT yCTpOeHbl yao6Hble Bbe3fbl Ha MOA3EMHYHO CTO-
AHKY. MaHayc, BeayLwmin nog 3emMiio € «<0CTpoBKa 6e30-
nacHoctu» wocce Yong-Dong Road, ABnAeTtca peleHu-
eM 3Tol npobnembl. HoBas cxema Takxe 3¢pdeKTUBHO
06beAvHAET CTOAHKY KOMMJIEKCA C MapKOBKaMM BbiCTa-
BOYHOro LeHTpa KOEX.

TpaHCNOpPTHble pa3BA3KY

PacnonoxeHune KBapTana

deBpanb/MmapT Bb“:ﬂ“!kjt

45






|boTodakT

48

BblchM deBpanb/mapT

Cpeau HOBbIX NPOEKTOB CTOUT OTMETUTb My3en
BMW B Bupge 4YeTtbipex rpomagHbIX LWIMHAPOB.
BonbLloe BrieyaTtneHne NpPou3BoaAT TeNeBU3NOHHasA
6aLuHsA BbicoTon 290 M, 06CcepBaTOpUs, FTMraHTCKUN
TEHT U3 MeTaJIna U ctekna. Ha tene6awuHe
YCTpOEHbI BpaLlaloLUnCcs pecTtopaH u 063opHas
nnowiaaka. B panoHe NepTHepnnay, eCTb MHOro
KpacuBbIX 34aHUN B CTUNE MOAEPH, a TaKXe
3ame4aTtenbHbIM NaMATHUK KJlaccuum3ma — 3gaHue
FocypapcTBeHHOro teatpa.
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CoBpemMeHHbINn MIoHXeH — He TOJIbKO cpepoTo4me
KYNbTYPHbIX U My3€MHbIX LLIeHHOCTEN, HO U
KPYMNHbIA NPOMbILUSIEHHBIW U UCCNefoBaTesNIbCKUN
ueHTp. Bnarogapsa 3HaMeHUTbIM YHUBEpCUTETaM,
OAHOW U3 KpynHenwmnx B EBpone baBapckon
rocygapCcTBeHHOM 6M6NMoTeKe U MHOrMM ApYyrum
M3BECTHbIM YUYpPEeXAEHUAM, ropoA yaAepXusaeT
NPOYHble NO3MLUN B €BPONENCKON HayKe.
YHUKaneH Takxe U apXuTeKTypHO-CMOPTUBHbIN
KoMmnekc ONMMNUACKOro napkKa, BKJlo4aroLmii
BEJINKOJIENHO 060pyAOBaHHbIE CIOPTUBHbIN

M BOAHbIN CTafMOHbI, KaTOK 1 BEJIOAPOM.
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N NPOEKTUPOBAHUA XKWJON BbICOTKU

Ha yyacTke nnowagpto 7012 KB. MeTpoB

komnaHua Empire Holdings B 2006-m

rogy obpaTtmnacb K BCEeMUPHO M3BeCT-

HOMY apXxuTekTypHomy 6iopo Aedas.
YuacToK HaxoguTCcA B 3MWTHOM KBapTase CTOMWLbI,
Henopaneky oT nobepexbs, U ABNAETCA BaXHOW
YyacTblo [eHepanbHOro NfaH Pa3BUTUA BCErO pPanioHa.
Kpome Toro, 3actpoika rpaHnumT C TPEMSA rNaBHbIMU
ynuuamu. MosTomy AnA 3akasumka ObiNo XKMU3HEH-
HO Ba)XHO MOJNYUYNTb MPOEKT 34aHuA, C OOHOWN CTo-
POHbI, BbIAENAOLWEroca U3 3To Maccbl PasHOMMKIMX
BbICOTHbIX COOPYXeHUIn bnarogapa cBoei BU3yasb-
HOW YHWMKaNbHOCTYW, @ C APYrol — He «oMaloLlero»
LLefloCTHOCTU cKnagblBatowelica cpeppl, 6e3 onacHo-
CTW CTaTb apXUTEKTYPHOW napopaneit. Begb BbicOTHOe
3[laHve BO3BOAMUTCA Ha TEPPUTOPUK, 3aCTpariBaemoi
Hebockpebamu, KOTopble TakXKe MOryT CTaTb CUMBO-
namu mecTta. Mpeio apxutekTypHoi ¢popmbl HaBes-
NN COCTaBNIEHHble BMeCTe KAWHKM ATaraHoB. MoXHO
He COMHeBaTbCA, UYTO 3TU «KAUHKW» Empire Tower
OCTaBAT 3aMeTHbI cnep Ha aby-gabckon 3emne, a
60 HecTaHZAPTHbIX MepPeKpPbITUIA, CBA3AHHbIX BOeAU-
HO YCTynamu B BUAE «Ne3BUM», CTaHYT yKpalleHneM
BMAa Ha 6eperosyio nuHuio Aby-Labu.

Konnektus paspabotunkoB Aedas nop pyko-
BOACTBOM [AMPEKTOpa MPOEKTHOWM rpynnbl DHAPIO
Bpombepra Hauan npoekTupoBaHue C TLaTesbHO-
ro M3yyeHUs y4yacTka, UTo6bl BbIABUTb BO3MOMKHble
npo6nembl 1 onpeAennTb MpeumyllecTBa AaHHO-
ro mecrtononoxeHua. K nocnegHum, pasymeetcs,
OTHOCATCA OKeaHCKMe BuAbl C CEBEPO-BOCTOKa WU
napk Ha toro-3anage. OnpepeneHHble C/IOXHOCTY
npepcTaBnAna pacrnono)KeHHad B HernocpefcTBeH-
HoW 6nmn3ocTu BbicoTHaA GawHA. Tem He MeHee, yaa-
NoCb co3aTb OPUrMHanbHbIM NpoeKkT. Empire Tower
ABnAeT cobon obpasel peaKkor rapMoHUK cobCcTBeH-
HOM GOpMbl 1 ee BOCNPUATUA Ha GOHE OKpPYKeHuA.
OpHoln 13 npobnem, KoTopble MPULLAOCH pelaTtb
npu MNpPoOeKTUPOBaHWK, ObINO HanMuMe MeCTHbIX
orpaHuyeHunn B ob6nacTu BbICOTHOIO XWINLLHOIO
CTPOWTENbCTBA, COMacHO KOTOPbIM 060pyfOBaHUE 1
KOHCTPYKTVBHbIE 3/IEMEHTbI AOMKHbI ObITb pacnosno-
»Ke€Hbl BepTUKaNbHO. JTOT HEOPAMHAPHbIA MPOEeKT
MOMIHOCTbIO COOTBETCTBYET [aHHbIM TpeboBaHMAM.
YT06bl KBapTMpbl Nyylle NpojaBanuncb, Npeaycmo-
TpeHa TUNoBasA NIaHNPOBKa, MO3BOJIAILAA CHU3NUTb
nx ctoumocTb. C PpMHAHCOBOW TOUKM 3peHUA 3TO
COUnM pasyMHbIM, BeAb NPOAAXY XWNON HepBU-
XUMOCTWN B YCJIOBMAX CTOMb KECTKOW KOHKYpEeH-
Luun cnefyeT HauyMHaTb 3abnaroBpemeHHo. A BOT Haj
06BEMHO-NPOCTPAHCTBEHHBIM PELLIEHNEM aPXUTEKTO-
pam NpuLNoCh NOTPYAUTLCA HEMANO, YTO 1 BOMJIOTU-
Nnocb B BeCbMa AUHAMUYHOEe pelleHne, HECOMHEHHO,
BblgensoLiee He60CKPeD 13 ero OKpyKeHNs.

Ot BepTuKanbHom cTpemmutenbHocTn Empire Tower
3axBaTblBaeT fyX Y BCEX, KTO MPUONU3UTCA K HeN.
lNepBoe BneuaTneHne, 4YTo 3A4aHNe CNOBHO He CTOWUT
Ha 3eme, a, CKopee, MpopacTaeT CKBO3b MOYBY MO
HaKJIOHHOW TPaeKTopuK, MPUXOTINBO W3rnbascb B

cBOEM nopbiBe K Heby. Ecnu npurnagetbcs K nsrnbam
«AiTaraHoB», Kak OyATO B CTpemMuTeNnbHOM Bbinage
noJyYepKMBaKLWUM BEPTUKANbHOCTb KOMMO3MLUmUK,
KWHETUYeCKNe KayecTBa KOHCTPYKUMM CTaHOBATCA
elle 6onee BblpakeHHbIMW. A HOUYbIO 3puTenun GyayTt
nopakeHbl HeOOblYHbIM OcCBelleHMemM ¢acafoB —
cBepKatlLlell HUTKON, 6eryLen no pexyLmnm rpaHam
«ATaraHoOB» U NepexoAsLlel B MArkoe nobneckmsaHune
Ha NIIOCKOCTAX «Ne3BUN».

3T0 opurmHanbHoe 60-3TaxHoe COopYXeHwne cTano
nnopom paboTbl Haf BeCbMa HEMPOCTbIM NMPOEKTHbIM
3ajaHreMm, CorfacHO KOTOPOMY 3AaHue JOMKHO ObITb
APXUTEKTYPHO MpuBNeKaTenbHbIM, MaKCMManbHO
MCMoNb30BaTh OKpyXalolee ynnyHoe NpoCTPaHCTBO
1 B TO Xe Bpems NOAYEPKHYTO OTANYATbCA OT CBOEro
cocefa. Moatomy o6bem Empire Tower, ¢ yBennueHu-
€M BbICOTbI BCe 6onee OTKMOHALWMNIACA OT BEPTUKa-
NK, y OCHOBaHWA 3HAUUTENbHO paclIMpPeH NOoA06HO
KOpHeBOI cucteme Aepesa. [Mafgkne NoBepxHOCTU 1
nnaBHble N3rnbbl BepTUKaNeid 3aBepLUatoTca AeBATbIo
OCTPbIMM KPOMKaMW, LeCTb 13 KOTOPbIX BbICTyNaoT
13 pacapa 3gaHnA No Bcel ero 238-MeTPOBOW BbiCOTE.
Bno6aBok K HEOCMOPMMOW BbIPa3nMTENbHOCTM, CIIOX-
HaA ¢opma GalwHM MMeeT NPaKTUYEeCKYl MOoMb3y:
6naropapa e pacwMpAeTca BU3yanbHbI KOPUAOP K
mopto mexay Empire Tower n ctoAawmm pagom 3gaHu-
em. bonee Toro, «ne3BMA» MakcMManbHO yBeIMUMBalOT

Empire Tower

ABTOp npoeKTa — JHApio bpombepr, Aedas
3akasuuk - Empire Holdings

BbicoTa 3paHmnA — 238 m

Mnowapab yyactka — 7012 KB. M

BepTumkanbHbI paspes
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MKunnble nHTEpbEpPHI

bacagHble YacTu XKWJbIX MOMELLEeHWI, CrieloBaTeNbHO,
ynyJdLwaTca Buibl 3 okoH. B uenom, 70 npoueHToB
KBapTVp 6allHM BbIXOAAT Ha MOPE, a M3 OCTasbHbIX
30-TM MpeKpacHo NpocmaTpuBaeTca Gnmnsnexalymin
napk.

Opyraa xapakTtepHaa ocobeHHocTb Empire Tower
— GaNKoHbl Ha I0XKHOWN CTOPOHe. NMoMUMO OTKpbIBato-
Wwmxca ¢ 6ankoHOB MpeKpacHbIX BUAOB W CO3JaHUsA
abdeKTa yeAVHEHHOCTU ANA MOMELLEHWUIN, OHU Chy-
XaT MpPaKTUYeCKON Lenn 3aTeHeHusa KBapTup, pac-
NONOMEHHbIX 3TaXXOM Huxe. Ha tor 6GallHA BbIxoguT
Yrnom, 4Tobbl MOMELLEHMA He NoABepPranncb NPAMON
MHCONAUMKW, B TO BPeMA KakK C CEBEPHOW CTOPOHbI
eCTeCTBEHHbIN CBET NPOHWKaeT BHYTpb B GonbLuein
cTeneHwu. M3orHyTble 06BoAbl HallHW OTparkaloT ocre-
nuTenbHOe yTpeHHee COJHLE C BOCTOKa, YTO BbIrNA-
AnT BecbMa 30 PeKTHO, a Takke cnocobcTByeT yMeHb-
LUEHWNIO COSTHEYHOrO HarpeBa CTeH.

«Jle3BMA ATaraHOB» NOKPbITbI TEMNNON30IMPOBAHHbI-
MU CTeK/ionaketamu, NP1Ccnoco6eHHbIMU K MECTHBIM
KNMMaTUYECKMUM YCITOBUAM. DTO BHOCUT 1 OnpeaeneH-
HbI 3CTETUYECKMI BKNaA B 06nuK 3gaHnA bnaropaps
0CcOBOMYy OTTEHKY M BbICOKOW OTpakaTeNbHOW crno-
COOHOCTM UCMONb3yeMOro CTeKna.

Takaa Heob6bluHasA dopma coopyxeHna B ByKBanb-
HOM CMbIC/le C/IOBa OCHOBbIBaeTCA Ha WHHOBALMOH-
HOW 1 Ype3BblYaiHO 3GDEKTUBHOWM KOHCTPYKTUBHOM
cxeme. TpaAWUMOHHO, CTeHbl, BOCMpPUHUMaOLWe
CABWrOBble YCUNIMA, pacrnonaralTca BHYyTpU appa.
MpoekT npegnaraet 6onee 3¢pdeKTMBHOE pelleHMne,

Bblcnr!!h'/ﬁ deBpanb/mapT

BblABUrad 3TV CTEHbl Ha BHELLHIOW CTOPOHY KOpW-
fopa. 3To OOHOBPEMEHHO MO3BOMUIO PacWNPUTb
OCHOBaHMe, COKPaTUTb PaCCTOAHUE MeXZy AOpOM
n dacagamy, a TakKe COKPATWUTb OOLLYI0 KOHCTPYK-
TUBHYIO FNyOMHY, UTO, B KOHEYHOM MTOre, CHU3WMO
MacCy U ceyeHne KOHCTPYKTUBHbIX 3/IEMEHTOB M Kak
cnepcTBme — dHEProemMkocTb CcTpoutenbcTBa. bonee
LWIMPOKOe AAPO MO3BOAAET pacnpenenntb Harpys-
KM Ha Gonbluei naowaan, CHKaa Takum ob6pasom
o6beM rcrnonb3yemoro 6eToHa.

HecmoTpAa Ha CNOXHOCTb BHELWHWX KOHTYpPOB
Empire Tower, KBapTupbl B 3HAYUTENbHON CTEMNEHU
CTaHAAPTM3MPOBaHbI MO NJOWAAM M NAAHUPOBKaM,
XOTA OHMW «CABVHYTbI» MO FOPWU3OHTaNN B COOTBET-
CTBUM C U3rn6om 3aaHuaA. MnaHbl Bcex 60-Tn dTaxen,
KOTOpble B 06Lell CNOXKHOCTY JatoT 95 411 KB. MeTpOB
nnowagen, He NOXoXN OANH Ha Apyron. Aapo, Hanpo-
TUB, MPOXOAMNT MO LIEHTPY KOHCTPYKLUMK 1 CTPOro Bep-
TUKaNbHO, YTO obneryaeT CTPOUTENbLCTBO 1 MOBbILLA-
eT ¢yHKUMOHaNbHOCTb 6alwHN. MoaynbHble KBapTu-
pbl cocpefoToYeHbl Ha BOCTOYHOW 1 3anagHON CTO-
poHax 3A4aHWA, UX B3aMMHOE MOJIOXKeHne OT dTaxa
K 3Taxy AuKTyetcAa dopmol «ATaraHoB». MeHblias
nnowaznb nepekpbiTUii n HebonbLwoh obbem Aapa Ha
ypoBHe 59-ro n 60-ro 3Ta)kelt obycnosunu pasme-
LeHme Ha Bepxyluke 6GalHM ABYXYPOBHEBbIX MeHT-
XaycoB.

30aHre MMeeT BbICOKYID cTeneHb 3Heprosddek-
TUBHOCTW, UYTO AOCTWUraeTcsa 3a cyeT GONbLUON CBe-
TOOTpaXkaTeslbHOWM CcnocobHOCTM HaBecHoro dacapa.

[opr3oHTanbHbIN
paspes HMXKHKX dTaxen

KoadpdunumeHT 3aTeHeHMAa y dpacafHOro ocTekneHus
npeBbILWAeT MUHUMaJIbHbIE HOPMATMBHbIE 3HaYeHUA.
Bonblwan vacTb dpacapa obpalleHa K ceBepy, UYTO Cro-
cob6CTBYET CHUXKEHMIO HarpeBa MOMeLLEHUN OT Con-
HeyHoro cBeTa. Jlyun yTpeHHero conHua oTpakaroTca
OT MOBEPXHOCTW 3faHuA Gnarogapa ero usruby, u
3TO TakKe ymeHbLuaeT Harpes KBapTup. CBolo ponb
B OXx/laxpaeHnn Hebockpeba NrpatoT 1 03eneHeHHble
KpbIWw.

Mpn wn3rotoBneHun acafgHbIX KOHCTPYKLUUN
MCMONb30BaNUCh XapomnpoyHble MaTepuanbl. [na
obecneyeHnsa 6e30nMacHOCTM XUTeNer BbICOTHOTO
3[aHNA NpefyCcMOTPeHbl MPOTUBOAbIMHbIE U MPOTU-
BOMOXapHble MepPONPUATUNA: BCe NECTHULbI 1 NNPTbI
umetloT noanop Bo3gyxa. LUMpuHa 3BaKyauMOHHbIX
NeCcTHUY NpeBbIWAeT MWHUMaNbHO Heobxofumble
3HauyeHNA, yKasaHHble B NpaBuiax noxapHoun 6e3o-
nacHocTu. Bo Bcex kKBapTmpax ecTb 605blivie OTKPbI-
BalolMeCA OKHa; B Cllyyae BO3HUKHOBEHUA 3afblM-
NeHVA NpoBeTprBaHMe OCYLLECTBNAETCA Ha OCHOBE
eCTeCTBEHHOW KOHBeKUMW. B 3aaHnn Takxe umetotca
npomMexyTouHble 6e30mnacHble 30Hbl 41 NO3TarnHoON
3BaKyauuu.

Kak BO BCAKOM yAauHOM apXUTEKTYPHOM peLueHuH,
AvHamnyHaa ¢opma Empire Tower asnaeTca npo-
JomKeHneM ee GyHKLMOHaNbHbIX AOCTOUHCTB. Korga
GawHA OygeT NMoCTpoeHa, OHa, beccrnopHo, BoNZeT B
YMCNIO apPXUTEKTYPHbIX cumBonoB Aby-[labu. A ecnu
CMOTPEeTb C MO3MLUMUA WHHOBALMOHHBIX PelleHuid, To
6narofaps pasyMHOCTU NPOPaboTKN ee KOHCTPYKTUB-

HOI CxeMbl 3Ta HaLLHA yXKe ABNAETCA OQHUM 13 Hanbo-
nee 3ameyaTesbHbIX BbICOTHbIX COOPYEHMI permoHa.

B 2008-m rogy npoekt Empire Tower 6bin yaocToeH
nepBoi NPeMun B HOMWHALMN BbICOTHOW apXuUTekK-
Typbl no Bepcun CNBC Arabian Property Awards. A
COBCeM HeJlaBHO 3aHuvie Moyyunso elle OfHy Harpa-
ay International Architecture Award for 2010 - The
Chicago Athenaeum.

C/TyauMOHHbIV NnaH
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W57TH STREET

MecTononoxeHune: Hbto-/opk
HasHauyeHme: cmewaHHoe

Mnowaab yyactka: 10 219 KB. M

O6wan ctpouTenbHasa naowagb: 90 113 KB. M
wvnasa nnowapb: 53 882 KB. M

Yucno kBapTup: 650 — 700
KommyHanbHble yao6cTBa: 2601 KB. M
Toprosble nnowagn: 4645 KB. M

ABop: 2322 KB. M

YupexpaeHuna Kynbtypbi: 12 077 KB. M
Jetckui cag: 603 KB. M

MakcumanbHas BbicoTa 3gaHma: 142 m
MapkoBKa: 524 mecta

CraTtyc: npamon 3aka3

OTBeTCTBEHHbIN NapTHep: bbapke VHrenbc
PykoBoguTtenb npoekra: beat LLeHk
ApxuTteKkTop npoekrta: CépeH ploHepT
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ecHon 2010-ro roga DFR 3akasan

LaHHbIN NpPoeKT abCconoTHO HOBOW

ana MaHX3TTeHa XWIon 3acTPOnKu

KoneHrareHckowm ctyauu BIG. 370 nep-

Bas pabota gatuaH B Hblo-Vopke, un
yTo6bl Ha MecTe pa3pabaTbiBaTb 0OBEKT U CNeauTb
33 XO4OM NpPeAcToALLero CTPOUTENbCTBA, B HACTYNUB-
wem ropy KomnaHusa BIG oTkpbina 3gecb HoBbI oduc.
MHoropyHKLUMOHaNbHOE, NPEenMyLLECTBEHHO XMNOE,
3AaHve pacnonoxutca Ha yrny ynuy West 57th Street
n West Side Highway v 3aiimeT uenbiii KBapTan.

Mo MHeHMIO ncnonHuTenbHoro gupektopa Durst
Fetner Residential Xana ®eTHepa, ana ero KomnaHum
3TO OTNMYHAA NepcreKkTrBa: NOCTPOUTb 34aHNe, apXu-
TekTypa KoToporo OyaeT npuenekatb TYPUCTOB BCEro
mupa. «[lpn Bcem cBOoem HoBaTopcTBe npoekT BIG
BbI3blBa€T MHOIO accouuauuiny, — roBOPUT OH. ITO
3¢PeKkTHOE U PYHKUMOHaNbHOE 34aHNe NO3BONAET He
TONbKO COXPaHUTb CyLLeCTBYIOLLME BUAbI HA MPOCTOPbI
[ya3oHCKOro 3anMBa, HO U obecneynTb MakCcUManb-
HOe MOCTYN/IeHNE eCTECTBEHHOMO CBETA B MOMELLEHNA.
«West 57th ycTaHOBWT HOBbIN CTaHAAPT apXUTEKTYPHO-
ro coBepLUeHCTBa 1 TBOPYECKOro MOAX0Aa, @ SKOYCTON-
yMBble pelleHns Npu CTPOUTENBLCTBE 1 IKCMyaTaLuun
BMeCTe C MOTPACAOLWMMMN BUAAMA 1 Pa3BUTON KOMMY-
HanbHOW MHPACTPYKTypOI HeNpeMeHHO cienatoT 3To
3[laHMe caMblM BOCTPebOBaHHbIM afpPecoM NpPoXKUBa-
HuA B Hblo-Vlopke», — cuntaeT Xan QeTHep.

Kaxgplii KBapTan MaHX3TTeHa MmeeT CBon 0CobeH-
HOCTW, COPEBHYETCA C APYrMMU HEMOBTOPUMOCTbIO
apxuteKkTypbl. OfiHaKo, YTO 6bl HU rOBOPUAIM NPO pas-
NNumMsA, CywecTBylolee rpagoCcTPoOnTeNIbHOE 3aKOHO-

Durst Fetner Residential - 510 eguHcTBEeHHaA B cBoem pope koonepauua AByX
KOMMaHMI-3aCTPOMLLUMKOB 13 YMC/1a CaMblX yBaxaemblx B Hbto-Mopke — Durst
Organization u Sidney Fetner Associates. OpraHu3ayus pa3pabaTbiBaeT, CTPouT,
BNafeeT 1 ynpasnaeT HefBMKIMOCTbIO MpeMuym-Kiacca no scemy Hobto-Vlopky,
yCTaHaBNIMBas HOBble CTaHAAPTbl B 0611aCTN SKONOrMUYECKOW OTBETCTBEHHOCTY 1
3 deKTNBHOCTM ANA nonb3oBaTenen.
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[aTenbCcTBO Mo 6onblueli YacTy NpeBpaLlaeT 3acTpo-
KY B apXUTEKTYPHYI MacCy, COCTOALLUYIO U3 MOXOXKMX
06bemoB, KoTopas CKpoeHa Mo KakoMy-To LLIabNoHy.

HblHellHee HauMHaHWe — OAUH 13 OCHOBHbIX ycne-
XOB PEKOHCTpYyKuMn Yactcanga ot Yencu Bunngx go
3anagHoro lapnema, rae He NPOCTO CTPOUTCA HOBOE
Xunbe, HO NOABNAETCA NO-HACTOALLEMY CMenan apxu-
TeKkTypa. Ha camom pene, 370 elle ofVH KOHLeNTY-
anbHbI NEPeBOPOT, 3[4eCb HANMLO Y»Ke COBepLUeH-
HO HoBaa dopmMa — CMMBON COBpemMeHHOro obpasa
XW3HW N TOPOACKOro MMIaHMpoBaHMA. XOTA eCTb "
Apyrve HoBaTopckue obpa3umnku, Bpoae Haxodslle-
roca HeckonbKo K ceepy Riverside Center Kpnctnana
Ae MNopTt3amnapka no 3aka3y komnaHuu Extell, camo
HamepeHue ocyLlecTBUTb 3TOT NpoeKT BIG aBnAeTca
MHOro06eLLaloWwmM NPrU3HAKOM NepemeH.

CoTtpyaHukn BIG Hauanu ¢ n3yyeHua npasun urpbl,
a Tenepb 6eccTPallHO BBOAAT B HblO-MOPKCKYIO ypba-
HUCTUKY eBPONEenNCKU B3rNaf Ha Belun, a UMEHHO,
- «ABOp-Konogeuy. dPPeKTMBHAA NNaHMPOBKA N YyB-
CTBO YyeAWHEHHOCTN U yloTa COYeTaloTCA B JAaHHOM
cnyvyae ¢ TpeboBaHMAMM MO MIOTHOCTW 3aCTPOWIKM
1 6e30nMacHOCTU. DTW KayecTBa «0OBEHYANUCh, YTOO
CTUNIEM CTaTb Y>KE UHbIM», C TPaAULMNOHHBIM MaHX3T-
TEHCK/M BbICOTHbIM NMOYEPKOM, CO3aBasa OpUrnHasnb-
HYI0 apXUTEKTYpPHYI0 dopmMy, obbeauHaiowwyto B cebe
OyYeBMHbIe NPenMyLLEeCTBA: KOMMNAKTHOCTb COOPY»Ke-
HUA C BHYTPEHHVM ABOPUKOM U NMPOCTPAHCTBEHHYIO
NErkocTb, a TaKXe YAMBUTENbHbIE MAHOPaAMHbIe BUbI
KaK HeoTbemseMble CBOMCTBa HebocKkpeba.

Qopma 3haHMA MeHAeTCA B 3aBUCMMOCTUA OT
Toukmn o63opa Habniopatens. Co ctopoHbl West Side
Highway OHO HanmomVHaeT VCKPUBIIEHHYK MUpamu-
ay, a ¢ ynuubl West 57th - 370 npocTo OrpoMHbIN
CTEKJIAHHDBIV WNWMb. 3a CYET TOrO, YTO C TPEX YrNoB
COOpY>eHNe OTHOCUTENbHO NPU3EMUCTO, a C CEBEPO-
BOCTOKA BblCOTa CTPOEHUA gocTuraet 142-x MeTpos,
KOJIMUECTBO KBapTMP, BbIXOAALMX Ha BOAY, OKa3blBa-
eTcA Hanbonbwum. Co CTOPOHbI ABOPUKA, KaK OTChIIKA
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ApxuTteKkTypHOe 6topo BIG - Bjarke Ingels Group 6bi510 0CHOBaHO apXUTEKTOPOM
Bbapke NHrenbcom B 2005-m rogy B KoneHrareHe nocne pacnaga mactepckon PLOT,
coyupenuTenieM KOTOPOW1 OH ABNANCA. VIHrenbc He Tonbko pykoBoauT BIG, Ho 1 paboTaeT
npurnaleHHbIM Npodeccopom B yH1BepcuTteTax Paiica, lapeapaa u Konymbuinckom.
«EBponenubl CKNOHHbI 3asBAATb, YTO AMeprKa n3xuna cebs, Ho 3To U3 obnactn
daHTaCcTNKK, Tak CKasaTb, ASIA CAMOYCMOKOEHUA, — cunTaeT oH. — Hapgo nu rosopuTb,
CKOJIbKO eBPOMEeNCKNX apXMTEKTOPOB UCTIbITaNIN 3a0KEaHCKOE BINAHME.

«Hbto-lopk Bce xopoLueeT, a ycloBUA X13HM 3aech yyudlwatoTca. MpeobpaxeHue
nob6epexbs [yasoHa n parioHa Highline B napkoByto 30Hy, NOCTOsAIHHaA Nocagka YyTb
N He MUNNMOHOB fiepeBbeB, NpeBpalleHne bpoasen B newexoaHyo ynuLy, npoknagka
BeSIOCUNENHbIX AOPOXKEK, KOTOPbIe NPOTAXKEHHee, Yem BeCcb KoneHrareH, Mo poaHon
ropog, BCe 3T0 — CBUAETENbCTBO NOABJIEHNA FOPOACKMX 0a3MCOB MO BCEMY Meranosmucy.
West 57th — Haw BKNag B nepeHoC 3TMX Npeobpa3oBaHuUi B camoe AApo ropomckomn
TKaHW, B OTAENbHO B3ATbIA KBapTan», — roBopuT bbapke MHrenbc.

K 06pa3y Kaccryeckoro KoneHrareHCkoro ropofckoro
0a31ca, OTKpbIBaeTCcA BU Ha peKy lya30H, a nyum 3aKat-
HOrO COMHLA NPOHWKAIOT B rMYOUHY 3aCTPOKY, NpryeM
peyuHble BMAbI U3 6nmscTosAllero 3aaHua Helena Tower
TaKXe HMYEM He 3acC/IOHeHbl. XOTs L4BOP W npefHa-
3HAUeH WCKIIIOUUTENBHO AJ1A XUTeNeln KOMMeKca, OH
HemnsIo0Xo MPOCMaTPUBAETCA CHAPYXM, UTO NoaYepKmBa-
€T ero Br3yasibHyto CBA3b C 3e/IeHblo NapKa Ha bepery.
«3paHune 3aflyMaHo Kak CMeLLeHne KoneHrareHCckoro
[BOPVIKA N HbIO-MOPKCKOro HebocKpeba. YioTHas aTMoC-
¢depa 3TOro rMbéPULHOIrO BLICOTHOFO OasMca HOBOrO
TUMa B LEHTPe ropofa TakXe oTBeYaeT TpeboBaHMAM
no 3¢p$eKTUBHOCTY, NNOTHOCTW 3aCTPONKN U KauecTsy
naHopam. [1Bop OTHOCUTCA K OTAENbHO B3ATOMY apXu-
TEKTYPHOMY OOBEKTY TaK »Ke, Kak LleHTpanbHbIn napk
K peLleHnsaM rpafoCcTponTesIbHOro MacluTtaba: orpom-
HbI 3eNeHbI CaA, OKPYXEHHbI CNJIOWHOWN CTEHOW,
3a KOTOPOW pacrnonaralTca »Kusble NPOCTPaHCTBa,
— pa3BuBaeT KoHuenuuto bbapke UHrenbc.
Bbigenatowneca Ha GoHe OKpyKeHWA OpUrMHanbHble
BepTMKany obpa3oBaHbl KOCOW MAOCKOCTbIO, Npope-
3aHHOI OO6palLeHHbIMU K tOTY Teppacamu, KoTopble,
B CBOIO ouyepefib, TakxKe He MOXOXM OfHa Ha Apyryio.
OTKOC 3aaHMA PopMUpYeT Nepexod OT MasTo3TaKHbIX

Bblcnr!!h'/ﬁ deBpanb/MmapT

CTPOEHUIN Ha tore K BbICOTHOWM WJIOW 3acTPOnKe K
ceBepy 1 3anagy oT yyacTka. bnarogapa sTomy yknoHy
Teppacbl pa3meLleHbl Ha KaXJOM >KMUIOM 3Tae, N03To-
My 31eCb MHOTO KBapTup, KOTOpble C MOIHbIM OCHOBA-
HMeM MO>KHO Ha3blBaTb NeHTXxaycamu. Kpome TOro, oHu
pacnpepeneHbl MO 3HAYUTENBHOWN YacTy MOBEPXHOCTH
3aHNA, @ He COCPeaOTOUEHDI, KaK 3TO 00ObIYHO ObIBaET,
Ha camom Bepxy. 600 anapTaMeHTOB Pa3fINYHOro pas-
Mepa U NAaHUPOBKM PaCNoNoKeHbl Hafg MOANYMOM,
rae pasmelleHbl KylbTypHble 1 KOMMepYeCKne yupex-
feHVA. 3a0CTPEHHOCTb Bepxa YCUIMBaAeT KOHTPAcCT C
BHYLUNTENbHOCTbIO OCHOBAHWA BbICOTKM.

OcHOBHY!0 YacTb NomelueHu (90 113 KB. M) cocTaBnA-
0T NPerMyLLEeCTBEHHO pa3HOObpa3Hble KBapTUpPbI, B TO
BpPeMsA KaKk Noj npouyve Ha3HauyeHUA oTBeAeHbl NepBble
[Ba 3Ta)ka. AnapTameHTbl 3aHMMatloT 53 882 KB. meTpa.
lNoBepPXHOCTM BHELWHWX CTEH KBapTUP Cflerka OTKMOo-
HAIOTCA OT BepTUKanu, obecneurBas Haunyyllee ecTe-
CTBEHHOE OCBELLEeHNe, YaCTb OKOH KaXKAon 13 KBapTUp
BbIXOAUT Ha lyA30H. YUacTKy cTeHbl ¢ GaKTypoW, Hano-
MUHaloLWel pblbblo Yellyto, PacronoXeHbl B PasHbIX
MecTax Mo BCeli BblcoTe 3jaHnA — YTobbl dacap Bbirna-
fen ocobeHHo penbedHO, B OTAMYME OT, Kak NpaBu-
no, rnagKkori 060M0YKM MaHX3TTEHCKMX MHOFO3TaXeK.

B KaxZaoln KBapTupe ecTb 3pKep, obecrneumsatowui
MaKCMMasbHbIi 0630p U3 OKOH, a 6afkoHbI MO3BOAAT
obuTatenam 6e3 Tpyaa noobLaTbCA C NPOXOXKMMY He3
BCAKUX fomodoHoB. Ha Bcex dpacagax ¢opma 3pkepos
1 6aNIKOHOB HECKOJIbKO Pa3fiMyaeTcs, UTo CnocobCTay-
eT ONTMManbHOW NHCONALMMN MOMELLEHUI 1 NMPUBNEKa-
TeNbHOCTN OTKPbIBAIOLWMXCA BUAOB.

B pononHeHne K XMnomy KOMMNOHEHTY MPOEKTOM
npepycMoTpeH 2601 KB. METP KOMMYHaJbHbIX ya06cTB
ana xutenen n 12 077 «KBaapaToB» OTAAETCA YUpeK-
AeHnAM KynbTypbl. Ha nepeom sTaxe 4645 KB. MeTpoB
3aiIMyT TOProBble NJOWAaAN PasfiMyHbIX Pa3Mepos 1
cneyvanusauun. Jna oXuBneHWA FOPOACKOro nen-
3aXa dacaj marasvHa BbIMOSIHEH B BUAE CEpUN acum-

METPUUHBIX rpaHeln. Kpome Toro, 3aech 6yaeT fomalu-
HUI JeTckum cag nnowafbto 603 KB. MeTpa, yCTpo-
eHHbIN ana xutenen mukpoparnoHa Hell’s Kitchen.
KynbTypHble yupexzaeHuA U TOProBble TOUKM TakKe
OTKPbITbl 417 MECTHbIX XUTenen, uTobbl obecneunTb
HenpepbIBHOCTb 06LWECTBEHHON Cpefbl, BKOYalo-
e CNOXMBLUMECA OKPECTHOCTU WU OOHOBRSAEMYHO
ryA3oHCKyto HabepexHyto Greenway. YTobbl CHU3NTb
LUYM OT AOPO>KHOTO ABMXKEHUA, OCHOBHOIN 06beM 3a-
HUWA, KPYTO B3AbIMAIOLNNCA K CBOEN OCTPON BepXyLU-
Ke, CYLLeCTBEHHO OTOABMHYT OT LWOCCE U CaHUTapHOM
30HbI rapaa.

PaspaboTumkn GyayT cTpeMuTbCcA K cepTudurKaumm
3aHnA No cTaHaapTy skoyctonumsoctn LEED Gold.
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Tekct HUKOMA KPUNJIOB, doTo apxnteKTypHoi
mactepckon A. AcagoBa

cTopMA 3acTPOMKU Yy4yacTKa Ha
nepeceuyeHun yn. Basunosa un
HaxmmoBCcKOro npocnekta Hauva-
nacb ewe B 2004-m ropgy, korga
OH O6bin nepefaH noj Bo3BefeHue
KYNbTypHO-AenoBoro ueHTpa Pecny6nukn Agxapus.
Torpa e B obwux yeptax B mMacTepckon AcapoBa
pa3pabaTbiBanca apxuTeKTypHbIi obpa3 Komnnek-
ca. OgHako cnycTa ABa rofa, B CBA3M C M3MEHWB-
lWenca BHELWHeNOAMTUYECKON CuTyauuen, 3aKkas-
ynk obbekTa cmeHunca. CocToAnca ayKkuMoH, Ha
KOTOPOM MpaBO 3acTPONKM npuobpena KomnaHus
3A0 «[lepecBeT-NHBecT». Topon onpegennn uHoe
Ha3HayeHne o6beKTa — OH MonyuYun ctatyc opucHo-
JKUITIOro Komnnekca € AeTCKMM CagoM 1 nopsem-
HOW aBTOCTOAHKOMN. 1o cpaBHEHMIO C NPeAbIgYyLWM
npoekTom, o6lWasa nnowaab COOpyeHUA Obina
yBeNnYeHa, a 3TaXHOCTb, Ha06OPOT, YMeHblUeHa.
3acTponynk He mmen npaBoO MNOCTPOUTb 3faHue
Bbille 27-MW 3Taxkel 1 nnouwanbio 6onblue 48,9 Tobic.
KB. M. Ml BCe Xe Ha 06beMHO-NPOCTPAHCTBEHHOM
M KOMMNO3ULNOHHOM pelleHnAX, NPOANKTOBaHHbIX
cneundukon yyacTka, cMeHa QYHKLUN U KYynbTypo-
NOrnyeckom NpPUHagNexHOCTM 3aka3uuka CUSIbHO
He oTpasunaco.

OpfHako BnMAHME Ha BbIGOP NPOEKTHOMO pelleHnA
OoKasanu, C Of[HOW CTOPOHbI, UMelLWneca 34ecb nog-
3eMHble UHXXEeHEepHble KOMMYHUKauum (npumepHo
nocpeaunHe yvyactka NPOXOAAT KONNEeKTop U BOAO-
BOA 60MbLIOro AvameTpa), BbICOTHbIe OrpaHUYeHus
N 32KaToCTb yyacTka. A c Apyron — 3akasuuk xoTen
NONYyYNTb OPUFMHAMbHBIA MO APXUTEKTYpPE 0ODBEKT:
Ha KaKOM-TO 3Tarne OH Jake Obl1 MHMLMATOPOM BBe-
[eHUA B NPOEKT Kak MOXHO 6onbluero Konmyectsa
OT/INYUTENbHBIX YepT. B 3TOT MOMEHT 1 pogmnacb
naea Xunblx MOCTOB MeXAy ABYMA Kopnycamu,
npeBpaTUBLINXCA B 0OMTaeMble «BUCAYME cafbl» C
[ABYX3TaXXHbIMU KBapTMpaMu. 3aka3umMKy OHa OYeHb
noHpaBunack. U, Takum o6pasom, TBOPUECKOMY KO-
NEeKTVBY Obl NpefocTaBieH KapT-6naHw Ha nonet
¢daHTazmn... Cornacmtecb, NPUATHaA CMTyauus, Korga
napTHepbl HAaXOAAT OOWUIA A3bIK U HE OPUEHTMPO-
BaHbl Ha CTaHJapTHble peweHuda. Bnpouem, ctout
OTMETUTb, UYTO cellyac OGOMbLIMHCTBO 3aKa3uMKOB
XOTAT MOfyyaTb OPUTUHaNbHblE MPOEKTbl, HO Kak
TOMbKO AENO AOXOAWUT A0 3SKOHOMUYECKOW COCTaB-
nAwoLwWen, HAYNHAETCA «CeKBECTMPOBaHMe» B ylepb
TBOPYECKOMY 3aMbICHly.

MaKcrManbHO JOMYCTUMYIO BbICOTY 3aCTPOMKN B
93,9 meTpa onpepgenun naHAwWadTHO-BU3YaNbHbIN
aHanm3 cneunannucToB, OPUEHTMPOBABLLMXCA Ha CNO-
KUBLLYIOCA FOPOACKYIO Cpefy, a NpoXoaAwmin nocpe-
IVIHe yJyacTKa TpybonpoBog — fefieHne NoCTPOnKuy
Ha AiBe YacTu. Ha HayanbHOM 3Tane NPOeKTUPOBaAHNA
APXUTEKTOPbI BbIACHUAN, YTO CyLlecTByloLWmue nog-
3eMHble KOMMYHMKaLuu nepeHecT! He ypacTca B
CUY BbICOKOW CTOMMOCTMW TakKoro pelleHus. Taknm
06pa3om, onTUMasbHbIM B JaHHOM Cilyyae cTan crne-
ZYIOL M BapUaHT: KOMIJIEKC COCTOUT U3 ABYX GalueH
C HaBecHbIMK ranepesmu. MNponet mexagy GalHAMM

AnekcaHgp Acapos

EBreHun BooBuH

xunowm
KOMIMJIEKC
VERSIS

Appec:
HaxvnmoBsckuin np., 69
ApXuTeKTOpbI:

A. Acapos,

E. BoosuH (FAIN),

K. CanpunusH,

L. 3paxeBcKuni,

A. 3apy6buHa,

A. OmnTpues,
A.AcTawos,
A.JleBawos.
WHXeHepHble
pa3gennbl pabouyeii
AOKYMeHTauuu:
000 «®upma
NCTOKCrpoii»,
reHanpeKkTop

A. be3pykos.
MpoeKkTupoBaHue:
2004 - 2011 rr.
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coctaBnaet nopagka 40 metpos. CoenHMBLLME NX
Xene3o6eTOHHble MOCTbl TaKOW AMMHbI — YHUKanb-
Hoe gnA Poccum peweHune. Cpasy OTMETMM, 4TO
KBapTMpPbl, PaCNOIOXKEHHbIE Ha 3TUX «KMOCTax», Hau-
6onee BocTpeboBaHbl y nokynartenei. Yto, B obwem,
HeyAMBUTENIbHO: HaxogAwmeca 3[4ecb NeHTXaycbl C
[OBYXCTOPOHHEN BW3yaNbHOW OpMWEeHTauunen numeioT
ewe M MUHUMANbHbIN KOHTAaKT C COCEAHUMMN KBap-
TUPaMK, YTO TaKXe HeManoBa)Ho. Kpblwm 6aleH n
ranepei, KOTopble NPOMAYT Ha YpoBHe 9-ro, 17-ro n
22-ro 3TaXken, NNaHNpyeTCcA 03eNeHNTb.

O6uwas nnowaab Komnnekca — 48,9 ToiC. KB. M. Ero
BbICOTa COCTaBAAeT 27 3Taxel B OGHOCEKLNOHHON 1
25 sTaxel — B ABYXCEKLMNOHHOM BGalHAX. B Hem HeT
OAMHAKOBbIX NO MNAHWPOBKE UK MO NJIoWaan KBap-

Bblcnr!!h'/ﬁ deBpanb/mapT

Tup. Becero 6ynet 244 kBapTupsbl, U3 HUX 44 opHo-
KOMHAaTHbIX, 87 BYXKOMHaTHbIX, 70 TPEXKOMHATHbIX,
33 YeTbIpexKOMHaTHbIX, a TakXe 10 ByXYypPOBHEBbIX
neHTxaycoB. B ctuno6atHom yactu foma pa3mecTAaT-
ca oducsl.

OMOLMOHANbHOCTb U NIErKOCTb — KayecTBa, K KOTO-
pbiM CTPEMWUINCE MPOEKTUPOBLLMKK, paboTasa Hag
06pa3omM BbICOTHOTO 3AaHunA. «HaumHKa» yuacTka
onpegenuna euwe OAHO KOHCTPYKTMBHOE pelle-
Hue — oba Kopnyca, obbefnHeHHble cTunobatom,
NpUWIOCh NOAHATL Ha 8 METPOB HaA 3emnemn, yto
npuaano KOMMeKCcy onpeaeneHHylo BO34YLWHOCTb.
JlerkocTb BOCMPUATMA CO3[JAIOT TakXKe BbIHOCHbIE
06beMbl C TOPLOB — TPW AOMONHUTENbHbIX BblfeTa
BbICTYNAIOT Ha WeCTb METPOB U MMEIOT BbICOTY MNATb

3akasuumk: 3A0 «[epecBeT-MHBECT»
Mnowaab 3acTponku: 3110 KB. M
O6wasn nnowagb: 48 900 KB. M
MopsemHas nnowapb: 13 740 KB. M
Kwvnasa nnowapgb: 28 000 KB. M
O6wecTBeHHasa nowaab: 1350 KB. M
STa)XKHOCTb: 2 — 25 — 27

BbicoTa: 93,9 m

KonunuectBo KBapTup: 244

O6was nnowaab oPpnCHbIX
nomelueHun: 430 KB. M

JeTcknii cap (AeTckan
AolKonbHan rpynna): 920 Ke. M
KonnuectBo mawmHomecT - 450
NMopsemHan napkoBKa — 425 m/m
CTOoAiHKa Ha NpuAOMoOBoOI
Tepputopum — 25 m/m

3Taxew. B ntore, coopyeHue nonyynnocb He MOHO-
JINTHBIM MO BOCNPUATUIO, @ KaK Obl PacCNOeHHbIM Ha
HeCKoNbKo 06bEMOB. ITO [OCTaTOYHO MHTEPECHbIN
3ddekT. O6NMK, HaNOMUHAKOLWMNIA 3HAKOMble BCEM
KOHCTPYKTUBUCTCKME NOCTPOMKM 1920-x rr., gonon-
HAeT n odopmneHmne pacaioB: 3a NAHOPAMHbIM OCTe-
KNEHVEM CKPbITbl OObIUHbIE OKOHHbIE paMbl; OJHAKO
ec/In MOCMOTPEeTb Ha KOMIMJIEKC u3fdanu, Ka<keTcs,
YTO 3JaHMe MOYTU MOJSIHOCTbIO CTEKNAHHOE U Mpwu
3TomMm nepdoprvpoBaHHOE — Ha CaMOM fene 3TOT
PUCYHOK 1 OOLMNIA TOPU3OHTaNbHbBIN PUTM 06pa3y-
eTCA CoYeTaHVeM KaMeHHbIX G/TOKOB 1 CTEKNAHHbIX
ropusoHTanen.

Crout pobaButb, uto B npoekTe KK Versis npegy-
CMOTpPEHO 6N1aroycTpPoONCTBO Npunerawlen Teppu-
TOpUK, Ha NPNAOMOBOM NPOCTPAHCTBE PACMNOoNIoKaT-
CA feTCKue Nnowankm 1 3oHbl otabixa. [log 3gaHnem
pasMecTUTCA TpexypoBHeBas MapKoBKa B obuiei
CNIOXHOCTU Ha 425 mecCT, a pAAOM — Ha3eMHas rocrte-
BaA aBTOCTOAHKA Ha 25 mawunHomecT. OTmeuy, 4To
3ae3/bl Ha NapPKOBKM OCYLECTBAAIOTCA CO CTOPOHbDI
yn. BaBunoBa, a co gBopa ecTb TONIbKO MOXapPHbIN
npoesp, NO3TOMy AeTCKMe MowagKkm HaxoaATCA B
6e30MacHOM yganeHumn ot mMawwuH. Kaxkgas ns tpex

ceKUuM MMeeT Mo ABe MOXapHbIX NeCTHULbI U Mo
yeTbipe nndTa — ABa FPY30BbIX U ABA MACCAKNPCKUX,
npun 3TOM Naccakupckre NudTbl BbIHECEHbBI HAPYXKY
3[aHUA 1 ABNAIOTCA MaHOPaMHbIMU.

OpuH 13 dacafioB KomnneKkca obpalleH K ynuue
BaBunoBa, ot koTtopon ero otgendet 3aaHue HUU
COBETCKMX BpeMeH nocTpomnku. Ha Haxumosckui
npocnekT 3aaHue Versis BbIXOAUT Noc/iefoBaTesibHO
yepenyLWnuMNCa CTEKNAHHBIMU U FYXUMK o6bema-
mu. Okpyxatowana MK Versis 3acTpolika HeogHO-
popaHa. Momumo kopnyca HWUW, B6anM3m nopHAanca
pPAL HOBbIX BbICOTHbIX CTPOEHUI Ha yn. ApxuTeKkTopa
Bnacoea. Bmecte ¢ 6GawHamu Versis oHu 6yayT
COCTaBNATb eAVHbIV FPAjOCTPOUTENbHBIA aHCaMbIb.
MNMocne 3aBeplIeHUA CTPOMTENbCTBA N3 OKOH HOBO-
ro Komnaekca otkpoetca Bua Ha MIY, a Takxe Ha
TOProBO-Ae/0BON LIeHTP, KOTOPbIA NOABUTCA nocne
PEeKOHCTPYKUUN YepeMyLIKUHCKOTO pblHKa (ero npo-
eKT TakXe NOoArotoBuna mactepckaa AnekcaHipa
AcafioBa, OfHaKo peanusauMu nomewan Kpusnc
2008-ro roga).

CTpOoAT XWNOW KOMMNEKC JOCTAaTOYHO AMHAMUY-
HO — [BYXCEKLWOHHaA 4acTb, BK/OYad NOA3EMHbIN
06bemM NapKoBKY, Oblnia BO3BeleHa BCero 3a rof.
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pagocTpouTenbHasa featenbHOCcTb B MOCKBe BefieTcs B COOTBETCTBIM

C 3aKOHaMU, KOTOpble B NOCNefHue rofibl Obinv BO MHOTOM YCOBEPLUEHCTBOBAHDI.
MockoBcKow ropoackoi [lymon npuHATbI jBa OCHOBOMONAraoLwmx JOKyMeHTa —
papgocTpounTenbHbln Kogekc 1 feHepanbHbIv MnaH pa3sutua Mocksbl 4o 2025-ro roga.
Ha ouepegu - 3akoHbl «O npaBunax 3emnenonb3oBaHua 1 3acTponkm» 1 «O Hopmax

1 NpaBunax rpagocTpoOUTENbHOIO MPOEKTUPOBaHMAY. Kakre n3MeHeHnsa nponsongyT
B CBA3M C NOABNEHNEM 3TUX AOKYMEHTOB? HaCKONbKO OHU MOHATHbI HBECTOpam

1 3acTpoNLMKam? Tn 1 Apyrre BOnNpochl Mbl 3aganu Muxanny MockBuHy-TapxaHoBy,
npencegartento Kommccmm no NepcnekTMBHOMY Pa3BUTHUIO U FPagoCTPOUTENbCTBY

Mocropaymbl.

Mwuxann MockBnH-TapxaHoB

Tekct EJIEHA TOJTYBEBA

Mwuxann MBaHoBUY, B HacToAlee BpeMA mpaet obcyxpeHune
3akoHa «O Hopmax 1 npaBuiax rpaoCcTPOUNTENIbHOTO MPOEeKTN-
poBaHuA». B uem ero cyTb?

3akoHomnpoeKT «O HopMax 1 Npasuiiax rpPagoCTPOUNTENIbHOTO MpPo-
eKTMPOBaHNA» PacCMOTPeH MpaBUTeNbCTBOM MOCKBbI, nonyuusn
HeKoTOpble 3amey4aHMA W B HacToAllee Bpema gopabaTbiBaeTcA.
OH onpependeT couuanbHylo COCTaBAALWYIO NPOEKTMPOBAHUA,
CBA3aHHYI0 C KOM(OPTOM NpPOXMBaHMA U yROOCTBOM rpaxfaH.
[leno B TOM, 4TO BCe CyLeCTBYIOLIE HOPMbI U MPaBKna MOTryT ObiTb
yperynmpoBaHbl TEXHUYECKMUN pernameHTaMu, Uan no-crapomy
CHwulMamun n FTOCTamu, KoTopble No 3akoHy «O TexXHNYeCcKkom pery-
nupoBaHun» 1 71-i ctatbe KoHcTuTyummn PO oTHocATCA ucknoun-
TeNbHO K npeporatuee defepanbHol BnacTu. B gaHHom cnyuae
peyb neT 0 HoOpPMax, HenocpeACTBEHHO OTHOCALLMXCA K MaTepu-
anbHbIM 06beKkTaM. Ham ocTaeTca ToNbKO colmanbHaa cocTaBnAio-
Wasa NpoeKTMPOBaHUA, TO €CTb HOPMbI, KOTOPble CBA3aHbl C pac-
nonoeHnem o6beKTOB, UTO NO3BONAET 0b6ecneynTb HanboNbLINIA
KOMPOPT MOCKBUYE. [T03TOMY Mbl pelnnmn, YTo Hy»Hbl HOPMbI
[LOCTYMHOCTK, MOCKONbKY HOPMbI HaCbILEHHOCTU YyXe ycTaHoBJe-
Hbl. MpaBunammn onpeaeneHo, CKONbKO JOMKHO ObiTb 6ONbHUYHBIX
KOeK Ha yllly HaceneHus, KakoBa BMECTUMOCTb KUHOTeaTpOB U T. A.
Ho ceropHsa aToro HefOCTaTOUHO, U A AYMalo, YTO Mbl UX [JOMOJTHUM
eLle 1 YNCIIeHHbIMU 3HaYeHNAMY — 3TO N PacCTOAHKE OT noAbesaa
[l0 rapaxa [nA YeyioBeKa, XMBYLIEro Ha JaHHOW Tepputopuu, B
TOM uucie ANA MHBanNMAa, [0 aBTOBYCHOW OCTaHOBKM, CTaHLUW
MeTpO, MOMUKAUHWKKM, [EeTCKOro caja, LIKOfbl, MecTa paboTbl,
N BCEBO3MOXHble Apyruve cBA3W. To ecTb, TpebyeTcAa co3faHue
onpepeneHHoro KoanyecTsa ycnoBui nAa nepemeLleHmnin B ropo-
fe, uTobbl 0becneunTb MakCMMyM KoMpopTa 1 COOTBETCTBYIOLEE
KauecTBO *U3HN. COBCTBEHHO rOBOPA, 3TN CoLManbHble HOPMbI U
onpepenseT 3akoH «O HOpMax M NpaBuMaax rpagoCcTPONTENbHOIO
NPOEKTNPOBAHUAY.

68 BblchM deBpanb/MmapT

A B leHepanbHOM nnaHe pa3BuTua Mocksbl go 2025-ro roga,
npuHATOM Mocropaymoir, 3T HOPMbI YXKe YyYnTbiBanncb?

HeT, HOpmbl NPMHMMAalOTCA Ha OCHOBaHWY feHNnaHa. KoHeuHo, xoTe-
nocb 6bl UMeTb aBTOBYCHYO OCTaHOBKY PAAOM C AOMOM, LUKONY ©
rapax B Kaxxgom asope. OgHako leHnnaH onpepenseT cTparterunio
pa3BUTUA rOPOAa, TO eCTb €ro BO3MOXHOCTU, UCXOAA U3 KOTOPbIX
CO3[al0TCA HOPMaTUBbI FPAAOCTPOUTENBHOIO MPOEKTUPOBAHNUA, Ha
OCHOBE peanbHOCTK, a He meyTbl. [To3TOMYy CHayana NpuMHMMaeTCA
[eHnnaH, a ye NOTOM HOPMaTMBbI FPafOCTPONTENIbHOIO NPOEKTU-
poBaHuA, a He HaobopoT. ITO ycTaHoBeHO pafoCTponTeNbHbIM
kofekcom P®, xoTA nmpu cocTaBneHWn leHMnaHa AOMKHbI yunTbl-
BaTbCA CyLeCTBYOLWME HA JaHHbIN MOMEHT HOPMaTVBbl, HO NOTOM
OHW MOTyT M3MeHATbCA. [locne NpuUHATUA HoBOro leHnnaHa, ero
YTOUHEHUWs 1 aKTyanusauuym HoOpmaTuBbl 6yayT NpoBEPATbCA U MO
Heob6XOAVMOCTU TOXe akTyanu3npoBaTbCA.

Mocropaymoii NpuHAT B NepBOM UYTeHUu 1 3akoH «O npaBunax
3eM1IenoNb30BaHNA M 3acTpoiiku». Kak Bce 3T AOKYMEHTbI
CBA3aHbl Mexay coboi?

OueHb NpocTo. HopmaTyBbl rpagoCTPOUTENIbHOMO NPOEKTUPOBAHUA
— 3TO OpraHM3auMa TeppuTopuu; NpasBuia 3emnenosib3oOBaHnA 1
3acTpoiikm (M33) — 3TO BO3MOXKHOCTM YacTel TEPPUTOPUMN 1 OTAESb-
HbIX TePPUTOPUIA NPY CO3AAHNN CTPOUTENBHBIX 0OBEKTOB, MPUYEM
KaK npepenbHble, TaKk U XenatenbHble. Hanpumep, AnA Xunba ycra-
HOBNEeHa npepfesibHasA NIOTHOCTb 25 ThiC. KB. M Ha 1 ra, uam 2,5, a
KomdopTHOe NpoxmBaHue onpepensetca ot 1 go 1,5. NpepgenbHan
undpa, KOTOPYO Mbl yCTaHaBAMBaeM — 2,5, HO 3TO He 3HauuT, YTo
Tak 6ygeT no Bcemy ropogy. 3To BO3MOXHbIN npefen naoTHocTu. Ha
CNOMXMBLUMNXCA TEPPUTOPUAX STOT NOKasaTeslb MOXeT focTuratb 3 —
3,5, HO TaM M3MEHEHNA BO3MOXHbI TOSIbKO B CTOPOHY pa3pexeHus
3aCTponKkun. B KBapTane nATu3TaxekK, rae 3TOT MokasaTeflb paBeH
NpVYIMEPHO 1, MOXXHO MOCTPOWTb B 2,5 pa3a 6onblue Kunbs, 4tobbl

OKYMUTb BJIOXXEHUA WHBECTOPOB U MPEefoCTaBUTb HY>KAAOLWMMCA
OOMONHUTENbHYIO NowWajb Ha JaHHOW TeppuTopun. A BOT B KBap-
Tasle AeBATMITAXEK AJIA CAMOOKYMNaeMOCTN NPOeKTa HYXHO NpeBbl-
CUTb 3TY NNOTHOCTb, YEro AenaTb Heslb3s.

Opyrumn cnosamm, N33 pa36buBaloT 3TOT OrPOMHBIN Kanengo-
cKon nopf Ha3BaHvem «[eHnnaH» Ha OTAeNbHble LBETHblE CTEeK/IbIW-
KW, N ONA KaXXJOro 13 HWX onpeaensaioT BbICOTHOCTb, MAOTHOCTb
3aCTPOWKU, COOTHOLLIEHUE 3aCTPOEHHbIX Y HE3aCTPOEHHbIX Teppu-
TOpUI. OTO rNaBHble NapameTpbl, onpegenatowme 33, Ho cosep-
WEHHO He OoTHOCAWMecA K HOpMaTMBaM rpagoCcTPOUTENIbHOIO
npoeKkTnpoBaHua. OHM NpaBubHbIM 0O6pa3oM pacnpenensaT 3Tn
KYCOUKM No TeppuTopuu, a leHnnaH opraHusyet ee BClO.

To ectb, leHnnaH - 310 60nee

o6wumit gokymeHT, a N33 n

HOpMaTMNBbI FpafocTpouTesb-

HOro MNpPOEeKTUpPOBaHNA ero

KOHKpeTnsunpyior?

B TleHnnaHe, npexpe Bcero,

YyCTaHOBJIEHbl 3amnpeTbl, KOTO-

pble o6a3aTesibHbl ANA BCeX: He

3acTpaumBaTb 3eneHble TeppuTo-

puvK, OXpaHHbIe 30Hbl NAMATHU-

KOB, MPOEe3Xue YacTn Marncrpa-

nen u T. A. OTN «He» 06A3aHbl

cobntopatb Bce. B npegenax N33

MOXHO naBMpoBaTb MO MNJOT-

HOCTW 3aCTPOMKW, BbICOTHOCTH,

HO B TeX pamMKax, KOTopble yKa3aHbl, — UHPOpMaLuA agpecoBaHa
MHBECTOPaM U rOCyJapCTBEHHbIM Y HErOCYAapCTBEHHbBIM 3aCTPOW-
LMKaM. A pa3MeLLEeHMe LIKOS, aBTOOYCHbIX OCTaHOBOK 1 T. . — Haln
06A3aHHOCTU, KOTOPbIE BbIMONHATCA 3@ CYET MOCKOBCKOTO BroaKe-
Ta. 3acTaBWTb 3TO AieNaTb MHBECTOPOB HeJsb3A MO 3aKoHy. [loaTomy
afipecHas UHBECTMLMOHHaA NporpaMmmMa, cBA3aHHaa ¢ leHnnaHom,
dopmupyeTca Ha ocHoBaHWK BlofKeTa, a ANA ee UHTerpauun npa-
BUTeNbCTBO MOCKBbI MPUHMMAET 0CobbIl JOKYMeHT «[naH peanusa-
uunu feHepanbHOro nnaHa.

Taknm o6pa3om, Ha paccmoTpeHnr B MockoBckol [lyme cerofjHs
HaxoAATCcA Tpy foKymeHTa: 133, HopmaTuBbl rPafoCTPOUTENIbHO-
ro NPOEeKTMPOBAHUA U O BHECEHUWN JOMOSIHEHUA W U3MEHEHUN B
lpapocTpounTenbHbii Kogeke MockBbl. 133 fomKHbI 6bITb yTBEPXKAE-
Hbl KO 2-My KBapTany 1 y»e HauaTb paboTatb. OHM oueHb obneruat
nosiyyeHne rpagoCTPONTENBHOIO NaHa 3aCcTPonKKM yyacTtka (MM3Y),
KOTOPbI, COBCTBEHHO, U ABNAETCA OCHOBHbLIM pa3pelnTeNibHbIM
JOKYMEHTOM AJif Mpomn3BOACTBa paboT. A npaBmTenbcTBO MOCKBbI
JOJIXKHO COCPEeAOoTOUNTbCA HA NPUHATUMN BOJbLIOTO JOKYMEHTA Noj
Ha3BaHueM «[naH peanusauny feHepanbHOro niaHa» — NOLWaroBoro
anropuTMa ero BbIMONIHEHMWA, CBEAEHHOIO B €VHbIA JOKYMEHT, a
TakXe 3aHMMaTbCA pa3paboTKoOM CxeM — OTAEeNbHbIX NS pPa3Bu-
BaIOLLUXCA TEPPUTOPUIA, OTPACSIEBLIX — ANIA pa3MeLleHns 06beKkToB,
LOPOXKHO-TPAHCMOPTHOrO Pa3BuUTKA, pa3paboTKoi reHepasnbHOW
CXembl OObEKTOB KyNbTYpHOro Hacneaus... B obwem, paboTa npeg-
cTouT 6onbLUas.

He npuBegeT NN NpuHATNE 3TUX 3aKOHOB K Ype3MepHOIil 3ape-
rylIMpoBaHHOCTU FPafoCTPOUNTENIbHOMN AeATENIbHOCTI, K YCNIO0XK-
HeHuIo 1 6e3 Toro HenNpPoCTbIX NpoLUeAyp COrnacoBaHNA TEXHU-
4YecKoil AOKYMeHTauum 1 yATMHEHUNIO CPOKOB CTponTenbcTea?
A rnaBHoe - He BbI3OBEeT NN 3HAUYUTENbHOrO MOAOPOKAHUA
CTpOUTEeNbHbIX PaboT n HeABMXMMOCTI?

MockBa oueHb 60MbLLON U OAWH W3 CaMblX CIIOXHbIX FOPOAOB MUPA,
TaK Kak OTHOLLUEHMWe Yncna NpoxmBaloLLyx K obLLeil niowaaw, K Hesa-
CTPOEHHbIM TEPPUTOPMAM Y HaC HebnaronpuATHOe Mo CPaBHEHUIO C
LAPYrMy ropofamu, 0CobeHHO eBPOonenckuMmn 1 ceBepoamepuKaH-
cKnmMm. 1o NAOTHOCTM 3aCTPOMKM TONbKO a3naTckne ropofa MoryT €
HaMW CpaBHUTbCA. B Takom Meranonunce He MoxeT ObITb 4OCTaTOYHO
nnbepanbHOro 3akoHopaTenbcTea. K Tomy e, HapyLueHWs, gonyLieH-
Hble B Xofie peanu3aummn npexHero feHnnaHa, yxe ceyac BAVAIOT Ha
CTONNLY 1 3aCTaBAAIT rOBOPUTb O FPafOCTPOUTENbHbIX NPOMaxax 1
owmbKax. MosaTomy rpafocTpounTenibHoe 3aKOHOAATENbCTBO AOSIKHO
6bITb Cepbe3HOe, MOLLIHOE U HEYKOCHUTENbHO NCMOTHAEMOE.
be3ycnosHo, Tak Ha3blBaeman perynaTMBHaa Harpyska nosbillaet
LueHy 1 KB. MeTpa, Hanpumep,
B Hbto-Mopke B ABa pasa, u B
Mockse He MeHblue, ecnn He
6onblue. OTa Harpyska ocobeH-
HO YyBCTBYETCA B LIEHTPanbHOM
yacTu ropopa, rae 6onblue BCcero
OrpaHUYeHnn U MHOro Aonosn-
HUTENIbHbIX PacxofoB Ha Mony-
YeHue BCex paspelleHunit, a 3To
euwle N notepum BpemeHu. ITa
perynaTvBHaa Harpyska orpom-
Ha; B LLleHTpe, 0cO6eHHO ANA yHW-
KaJIbHbIX OOBEKTOB, COOTHOLLe-
Hue BypeT 2 : 1, npruyem pacxopbl
COBCTBEHHO Ha CTPOUTENLCTBO
-1,a2->3To Harpy3kKa. [lobaBbTe
CloAa elle U3bATUE FOPOACKON YacTn N1nbo B B1Ae AONN B peanmnsa-
UMW MHBECTULMOHHOIO KOHTpakTa, IMbo B BuAe onnaTbl apeHAbl
3emnu Ha 49 neTt. B obwem, nHBecTopy y Hac Kpenko goctaetcal A
YTO KacaeTcA Camoro rpajoCTPOUTENIbHOrO 3aKOHOAATENbCTBA, TO
OHO He CTONbKO C/I0XKHOE, CKOMIbKO MeperpyxeHHoe crneumnanbHbl-
MU OPUANYECKUMU TEPMUHAMUK. Kpome TOro, OHO TeCHO CBA3aHO
C 3eMeJibHbIM, XXUANLLHBIM U FrpaXAaHCKUM 3aKOHOAATENbCTBOM. A
3TV MHCTUTYTbl OCOBEHHO CNOXHBI.

Ho Begb 3aKOHbI ON>KHbI GbITb MOHATHDbI HE TOJIBKO TeM, KTO MX
NpPUHNUMAEeT, HO U B epBYI0 oYepeAb TeM, KTO N0 HUM paboTaert.
Kak 3acTpoilljmkam, MHBeCTopam pa3o6paTbca B 3TUX C/IOXK-
HeMWNX fOKYMeHTax?

Al uuTato nekunu B AKagemum npasocynua npu BepxosHom cyge, a
TaKXe Ha KypcCax nosblleHnA KBaJ'II/I(I)I/IKaLlI/II/I, N BUXY, KaK CTyA€H-
TaMm, aCcnMpaHTamM 1 AaxkKe NPaKTUKyrLwnum opmnctam TpyaHO NOHU-
MaTb rpafoCcTpPoUTeNbHOE 3aKOHOAATENbCTBO. ITO 0COObIN MUP, A Y
Hac Befib CreumanbHO He rOTOBAT IOPUCTOB MO FPafOCTPOUTENBHO-
My 3aKOHOLATENbCTBY, 1 3TO Gonbliasa Nnpobnema. [a, eCTb IOPUCTDI
no 3eMeNnbHO-UMyLWEeCTBEHHbIM OTHOWEHUAM, HO AONnA 60nbLNX
ropofoB NosyvyaeTca TaK, YTo Tenera CTaBUTCS BNepeau nowaam —
3eMN1A BblaenAeTcAa uenesbiM HadHayeHnem nop Ol'lpenerleHHbIVI BNA
3aCTPOIKKM, a He HAao6opOT. Mo3TOMy HEO6XOAMMO 3HaTb CHauana
rpajoCTPOUTENBHOE 3aKOHOAATENBCTBO, @ MOTOM Y3Ke 3eMefbHOe U
rpaxgaHckoe no npuHuyuny AOMUHUPOBaHNA cneumaanoPl HOPMbI
Hap 6onee obLyen.

OcBouTb 3Ty CcneymnanbHOCTb OYe€Hb TPyAHO, NO3TOMY Heob-
XO0ANMbl KOMMEHTapuUn K rpagoCTponTesibHOMY 3aKOHOAaTeNb-
cTBY, yTo6bI VMU MOTAN NOMb30BATbCA npaKkTukywwmne pucTbl.
KommeHTapvm AOJIKHbl MeTb U He6OJ'IbIJJyIO AOKTPUHaNbHYIO
YacCTb Ha Cnyyaid, eCnM BO3HUKHYT cyfebHble cnopbl, 0CO6EHHO ¢
WHOCTPaHHbIM yyacTuem. OHY JONXKHbI UMETb U HEKYIO «ObITOBYIO»
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|Touka 3peHusn

cocTaBnAoLYyo Ana obLecTBEHHUKOB 1 Pa3HOro poJa npoTecTyto-
LMX, YTOObI OHW MOHUMaIW, C YeM UMetOT feno. Torga HUKTO He CTa-
HeT roBopuTb, YTo leHNNaH MoXeT pa3pywnTb NAMATHUKM NCTOPUNA
N KYNbTYpbl, NOTOMY UYTO [eHnnaH — 3TO «NpO OAHO», a MAMATHUKN
- 3T0 «Npo Agpyroe». Heobxogmm 1 cnosapb TepMrMHOB. Hanpumep,
yTO TaKoe «pernameHT»? [1nA opucta — 3TO OMNMCaHME TOro, Kak
paboTaeT opraH BnacTu unuv nobas gpyraa opraHusauumsa, a ans rpa-
JOCTPOUTENSA — 3TO CUCTEMA OrPaHMYEHWI U LUeneii Npu peannsauum
TOFO WU MHOTO NpoeKTa. Kak BUuauTe, COBepLIEHHO pa3Hble Belyu, a
CJZI0BO OfHO, MO3TOMY, KOTria Mbl TOBOPUM «PerfaMeHT», TO JOJIKHbI
06BACHUTD IOPUCTY, UTO MeeM B BMAY MOA rPagoCTPOUTENbHBIMU
pernameHTamu, a rpagocTpoUTeNo PasbACHUTb, UTO pernameHT
6blBaeT COBCEM WHOro coprta.

Bce 3T TOHKOCTM Heobxoaumo

OTpa3uTb B cloBape.

Kak m3BecTHO, ¢ HepgaBHero

BpPEeMeHM Hayanun NoAroToBKy

CTYAEHTOB NO cneynanbHOCTN

«rpafgoCcTponNTeNnbCTBOY...

[a, Takaa crneumanbHOCTb BBe-

AeHa, HebonbwoMmy uncny CTy-

LEHTOB MO Hel uymTaeT nekumu

B. J1. Tna3sbiueB B MAPXn, HO 3TO

ONATb e rPafoCTPOUTENBCTBO,

aHenpaBoBoeeroobecneyeHue.

A rpafilocTpouTesb YacTO BbIHYX-

[eH pelwaTb npobnembl opuan-

yecKkmne, MOCKOSIbKY HaTblKaeTcA Ha GeCcKoHeuyHoe YMCo MeXnpa-
BOBbIX OTHOLWeHWI. Mpy NOAroToBKE HOPMATUBHO-NPABOBOrO aKTa
MOHO J1IerKO BTOPrHYTbCA B 0611aCTb MMYLLECTBEHHOTO, >KUTULLHOTO,
3emMesNiIbHOro 3aKOHOAATeNbCTBa WM OXPaHbl OKpyXKatloLlel cpefbl.
Hap Hamu poBneiloT Bonpocbl 6€30MacHOCTW, OXpaHbl UCTOPUKO-
KyNbTYpPHOrO Hacneana N NPUPOAHOTo KOMIMEKCa, HakoHeL, Hannune
CaHUTAPHO-3aLUTHBIX 30H U T. A. / BCe 3TO OYEHb CNOXKHO.

Korpa »e 3Tan cornacoBaHui NpoifeH, NoyyYeH NpoeKT, npoLies-
LUNIA SKCNEPTM3Y N HAUMHAETCA CTPOIIKA, — XKMN3Hb CTAHOBUTCA Nerye.
3aHnMaTbcA Bymaramm HaMHOTO TAXKenee, YeM GETOHOM U XKeNe30M.
KoHeyHo, ¢ 3TUM Hapo uTo-TO fenatb. MHe KakeTcs, UTo MpuHA-
TUe NocneaHNX AOKYMEHTOB, CBA3aHHbIX C 3eMJIENONIb30BaHNEM U
3aCTPONKON, HECKONBbKO YNPOLLaeT Npoueaypy, U Tenepb Mbl MOXeM
HauyaTb pedopMy COrnacoBaHmii, NOTOMY YTO YaCTb U3 HUX — 3TO KO-
NEeKTMBHasA 6e30TBETCTBEHHOCTb, @ YaCTb — OCTPas HEOOXOAUMOCTb.
Kak obuTbcs HOpMasibHON OTBETCTBEHHOCTU U B TO K€ BPEMSA He
NMOHM3UTb TPeOOBATENILHOCTb — 3TO 6onblias npobnema. C Hell ewe
6ynem pasbuparbes.

Kak B 3TUX JOKYMeHTax perynupyercs AeATeNnbHOCTb B cdpepe
BbICOTHOro cTpouTtenbcTBa? EcTb nu Tam cooTBeTcTBYIOWME
ctatbu?

B TennnaHe OOJI>KHbI 6bITb OTMeueHbl cneuwnasnbHble 30HbI, rge
MOXHO BECTW BbICOTHOE CTPOUTENIbCTBO, a B N33 yXe yKa3blBaeTcCA
KOHerTHbIVI y4acToK. Kpome TOro, N0 MOCKOBCKUM NnpaBuniam, eciin
BbICOTa 34aHuA npeBbiwaeT 100 MeTpoB, NPOEKT 06s3aTeIbHO NPOo-
xogunTt O6U.|ECTBeHHbIIZ Fpa,qOCTpOI/ITeJ'IbeIVI COBEeT, BbIMONHAETCA
BI/I3yaJ'IbHO-J'IaHJ1IJJa¢THbII7I aHann3s n 1. A. B MOCKBe, KaK M3BeCTHO,
I'IpO6J1€MHbIe F'PYHTbI, @ KOrga CTPOUTCA TaKoe 3[aHune, ero Hago
onepeTb Ha OYE€Hb MOLWHbIE HUXKHME CNTOU, KaK NpPaBuUno, 3To N3BecCT-
HAKW. OAHaKO npn 3TOM MOXHO NoBpeAanTb cocegHne CTpoeHud,
NO3TOMY nyyuwle BO3BOAUTb BbICOTKU TaM, rae OKpyXKawwune aoma
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rnoanexaT PEKOHCTPYKLMU, WU Ha CBOBGOAHbBIX yYacTKax, KOTOPbIX
Y Hac npakTnyeckn HeT. KOHeUHO, JOCTOMHCTBO BbICOTHBIX 3[aHUN
B TOM, UTO MeXAY HUMU MOXKHO YCTPOUTb XOpOLLee TPaHCMOPTHOe
[BVIXXEHWE, O3eJIeHEHHbIe TEPPUTOPUM, MOCTPOUTb HeboNbLINE 06b-
€KTbl TWMa OeTCKUX CafioB, WKOM U T. . BbiCOTHOe cTpouTenbcTBO
MMeEeT 1 CBOW NPEeNMYLLECTBA, U CJIOXKHOCTY, CBSA3aHHbIe C BO3Bee-
HMeM HYNeBOro LuKna, ¢ obecneyeHrem noxxapHow 6e3onacHocTy,
C 3KCnnyaTauvein nmpToBoro 060pyaoBaHnA U T. . BMAOTb A0 a3po-
AHamuKy. Mo3ToMy M cornacoBaHWsA MO TakMM MpPOeKTam Bcerga
6onee C/IOXKHbIE.
YTo e KacaeTca HOPMaTBOB rPafoCTPOUTENIbHOTO NPOEKTUPO-
BaHWUSA, TO OHU €AVHbl ANA BCEX CTONINUYHbIX Tepputopuin. OgHaKo
eC/In CTPOUTCA OAHO WNW ABa
BbICOTHbBIX >KWJbIX 34aHUA, TO
NMOHSTHO, YTO PALOM 0653aTeNb-
HO HaZo BO3BOAWTbL LIKOAY U
OeTCKMI cafi, MOTOMY UTO B HUX
6yneT NpoXnBaTb JOCTaTOUHOE
OJ19 UX 3aMONIHEHVA KONNYECTBO
neten. bblBaeT 1 Tak, UTo Ha CTa-
AN NPOEKTUPOBAHUA 3aCTPOW-
LMKKN YBEepeHbl B TOM, YTO AeTU
M3 3TUX JOMOB OyAyT yunTbcA
B KaKOW-TO HeOObIKHOBEHHOM
WKone, Kyaa UX CTaHeT BO3UTb
cneunanbHbll aBTobYC, 1 OCTa-
HOBKAa OOLYeCTBEHHOrO TpaHC-
nopTa pALoOM He HyXHa, NoToMy
yTO KUTenu 6yayT nepefBMraTbCA UCKYUTENBHO Ha MaluMHaXx,
1 T. . Ho NoTOM BbIICHAETCSA, YTO AETU 34eCb XKUBYT CamMble OObIK-
HOBEHHble 1 COBMPAIOTCA XOAUTb B HOPMaJbHYIO LIKONY PAAOM C
AOMOM, 1 AeTCKUI caf HY>KeH, MOTOMY UTO JaneKko He y BCeX ecTb
HAHW, N aBTOOYCHaA OCTaHOBKa AOMKHa ObITb NobnunsocTu. ..

Ho BeAb BbICOTHbIE 34aHNA B OCHOBHOM OQUCHbIe, Yem onpe-
Aensetca nx GyHKUMOHaNbHOe Ha3HaueHne?

DyHKUMOHaNbHOE Ha3HaueHve 3gaHus onpegensatoT N33, 5To ocHoB-
HOM [JOKYMEHT, KOTOPbI/ MOKAa3bIBAET, UTO MOXKET ObITb Ha faHHOW
TEPPUTOPUN — XKINas 3acTPOIKa, OGUCHAsA, CMeLWaHHan 1 T. 4. OTo
camoe BaXkHOe, a yXKe Aanblue MAET BbICOTHOCTb, MAOTHOCTb, a OT
3TOrO 1 BCE OCTasbHOE.

Ecnn mbi 3aroBopunm 06 opucHbIX 3aaHNAX, Ha Bawl B3rnag,
HacKoNbKo yaaveH npoekTt «MockBa-Cutun»?
A1 o3Hakomwunca ¢ npoektom «MockBa-Cntu» B 1992-m rogy, ewe
pabotas B VIHcTTyTe pa3Butna Mockebl. CHauyana ero KypupoBan
A. PanxmaH, 3HaMeHWTbIN CTpouTenb NOHAOHCKOro [loknsHpca.
MecTo gna Cutn BbIGUPaNOCb BMECTe C HUM, 1 OH FOBOPWJI, YTO OHO
oAHo u3 nyywux B EBpone ana Bo3seneHnA NogobHOro Kommnekca.
OHO HaxopuTcA Bcero B 4-x KM OT Kpemnsa, 1 B TO »e BpemA — Ha
oTwmnbe, B paiioHe Toraa elle NPOeKTMpyeMoro TpeTbero TpaHc-
NOpPTHOro KonbLa.  npu 3ToM BCA TpaHCNOPTHaA cMctema — MeTpo,
LOPOXHble pa3BA3KM U T. [. — LOMKHA Oblna Hagnexawmm o6pasom
obecneunTb 3TOT KoMnekc. Ho PaiixmaH BnocneacTsuy otowwen ot
npoekKTa, MOTOMY YTO Y Hero Hayanucb npobnembl B JIOHAOHe C TON
Xe NHOPacTPyKTypon, n B 1998-M rofly 0 Hem yxe He BCMOMUHANN.
Bbino peweHo ctpontb CUTK CBOMMIN CUNaMK.

CHauvana BO3BenM MOCT, Kak BCe TOrAa WYTWAKW, «Beaylui B
HUKyAa», NOTOM Hayann KonaTb KOT/IOBaH NOA LieHTpanbHoe AAPO,
KOTOPbIA Ha3blBann «camon 6onbluoi Amon B EBpone», n npu

3TOM napanfefnbHO Aenann OYNCTHblE COOPYXKEHUA, NPOKaAbiBa-
nn KabenbHble NMHMM OT CYLLECTBYIOLWEN SNEKTPOMNOACTaHLMM, a
NOTOM MOCTPOUAN 1 CBOK COBCTBEHHYI0. MpuBnekanucb cepbes-
Hble cpeacTBa, B ToM uncie n OAO «fa3npomy», C TeM YTo6bl CTPOU-
TeNbCTBO TPAHCMOPTHbIX Y SHEPreTUYeCKNX ceTel onepeskano Bo3-
BeaeHve 3gaHnn. Ho B 2003-m rogy B CnTK ciyuymnca nepesopoT,
NoyTy B NMOSTHOM COCTaBe yBONWAWN CTAPbIi MEHEAXKMEHT, U HOBble
akumoHepdl (10. WWednep, O. lepunacka, cTpyKTypbl M. lMpoxopoBsa)
CTann MeHATb Bce npuHumnbl paboTtbl OAO «Cutn». bbina co3gaHa
AVpeKuUa Ana ynpasieHUA NPOeKTOM, B KOTOPYIO BOLIM KPYTHble
nHBecTopbl, B Tom yncne OAO «Cesepctanb» n OO0 «Mupakc
Mpynn», n npoekT Hayan AedopmMMpPOBaTbLCA B CTOPOHY onepe-
alolero pocTa «KopoboK» no

OTHOLWIEHNIO K WHOPACTPYKTY-

pe. Ha aTon ctagmu Hac 3acTan

Kpusnc.

N nostomy m3p MockBbl

Cepreit Co6AHVH Ha3biBaeT

«MockBa-Cutun» rpapgocrtpou-

TenbHOI owmn6Kom?

[encTButenbHO, Ha CcerogHAL-

HWIA A€Hb 3TO BbIFNAANT KakK rpa-

JOCTpouTenbHasA npobnema, Ho

aymato, uto Ceprein CemeHOBMY

NOMMET, YTO 3TO CKOpee MMeH-

HO npobnema, uyem olMNOKa.

YTo6bl €€ pelmnTb, MOXHO NoJ-

HOCTbIO UCKITIUNTb CTPOMTENBCTBO GallHU «Poccusy», K uemy yxe
cknoHsanca 0. JlyKKoB, ncnosib30BaTb YacTb LieHTpaibHOro Aapa
noj NapkoBKMU, a TakXKe MpeaycMOTpeTb BO3MOXHOCTb Nofibe3aa
MawmnH co ctopoHbl TTK n b. ®unesckon ynuubl. bonbwmnHcTBO
BnajenbLeB nomeleHnin B CUTU cYmTaloT, Yto 60NbLon npobne-
Mbl C 3KCMyaTaumMeinn KOMMneKkca He OyaeT, ecniv ropon BROXWT
HYHble CPefCTBa B UHPPACTPYKTYPY, a MOKa, KOHEYHO, NMONyYms-
CA HeKOTopbIN nepekoc. Hy>KHO cnokoiHo nopaboTaTb Haj pas-
BA3KaMM, MapKOBKaMu, He CTPOUTb 34eCb 34aHne NpaBUTenbCTBa
Mocksbl 1 MockoBcKow [lymbl. fl He yBepeH, UTo HyeH 1 [1BopeL
6pakocoyeTaHui.

MNepBoOHauanbHbI NPOeKT apxutektopa b. Txopa He 6bin
HaCTONIbKO KOHLEHTPUpPOBaHHbIM, XOTA 6awHA «Poccua» 6Gbina
ero meyutoii. «kMockBa-CuTu» — 3T0 rotToBas MHOPACTPYKTypa And
MeXgyHapoaHoro ¢pMHaHCOBOro LEHTPa, KOTOPbIA cOo3JaeTcsa B
MockBe, nosaTomy rpex »anosatbca. A ana MocKBbl 3TO XOpoLoO
NOTOMY, YTO Mbl nepeHocnm B CUTK YacCTb JeNIOBOWN aKTUBHOCTHU
13 LEHTPa, rae ee sBHbIN nepensbbiTok. MockoBcKasa [lyma Bcer-
[a noapep»uBana 3TOT NPOEKT, elle Korga npuHmumana 3akoH «O
TeppUTOpPMaNbHbIX eAUHULAX C 0CO6bIM CTaTycom», GopMUpoBa-
na HabnogatenbHbIN COBET, KyAa A Bxoaun. Mbl MHOroe caenanu
ONA peanu3aummn 3Toro NpoekTa 1 ceyac BUANM, YTO 3TO OCHOBA
6yaylero ¢pUHaHCOBOro LeHTPa, U B fanbHelwem bygem ero nog-
OepXuBaTb.

Mouemy 6bin oTMeHeH 3akoH «O TeppuTOpuanbHbIX eANHULAX
c 0co6bIM cTaTycom»?

He 3Hato, 3auem 6blN0 OTMEHATb 3TOT 3aKOH, HO, AyMalo, NMOTOMY,
YTO TeppuTOpManbHas eauHMLa C 0CO6bIM CTaTyCcOM He mpepnno-
narana cosfaHve MeCTHOrO CaMOYMpaBfieHUs, NMOCKOJIbKY TaM He
6bII0 HMKAKMX NPOXMBaloWMxX. B pesynbrate anpekunto nepeganu
B [MpecHeHckyto ynpaBsy, a <TEOC» pacpopmumpoBanu. 1 HUKOrga He

6bl1 CTOPOHHUKOM 3TOrO pelueHus. U, no-moemy, 31o 6bin0 caenaHo
HanpacHo, Hago 6b110, NO KpalHel Mepe, COXPaHWUTb HabnogaTenb-
HbI COBET, YTO6bl KOHTPONMPOBaTb PaboTy HOBbIX MHBECTOPOB B
Cutn.

Mporpamma «HoBoe Konbuo MocCKBbI» TOXe 3acTonopunachb.
MpuunHa TaKxe B Kpusunce?
He TonbKko, M3p xoueT NoCMOTpeTb, OTKyAa Tam bepyTca paHTacTnye-
CKMe CyMMbl pacxofoB. Hy»kHa orpoMHas topranyeckas npopaboTka,
yTO6bl Y6paTh rapau, 0CBOGOAUTL TEPPUTOPUIO OT APYrnX OObEK-
TOB... [loaTomy Cepreii CeMeHOBWY ULLIET BOSMOXKHOCTM 060MTUCh 6e3
3TOro KosbLa, HO AYMalo, UTO MOCJIe TOro, Kak Mbl MPOBefeM HeCKOSb-
KO KOHCynbTauui, OH MOMMET,
yto 6e3 Hero TOXe TPYAHO.
«HoBoe konbLlo MOCKBbI» HYHO,
apyroe geno, uto Hebockpebos
MOXHO MOCTPOUTb MEHbLLE, YeM
nnaHupoBanocb. MpoekT Heno-
XOW, N OTKa3bIBaTbCA OT HEro, He
nogymas, He cTouT. Bce 3aBucmt
OT WHBECTULMOHHOW aKTUBHO-
CTW, COOTHOLIEHNA OIAXKETHBIX
N BHEOOXKETHbIX BJIOXEHWIA.
OgHM cnosoMm, nocMoTpum. Mo
leHnnaHy BCe 3TO HY>KHO cAienaTb,
a nnaH ero peanv3aumm yTOUHUT,
yto Mbl OyAem fAenaTb paHblue,
YTO MOTOM.

Celiyac nget ocmbicneHune leHnnaHa, cosfaHne KoHUenunum TpaHc-
nopTHoro pa3sutuA. Hy>kHo pa3paboTaTb cTpaTervio pasBuUTUA
ropofa, a Moka Mbl peannsyem M3 Hero To, YTO MOXHO. B cnyuae
HeobXoAMMOCTN B ero oTAesibHble pa3fenbl BHECYT M3MEHEHWS,
XOTA »KenaTefibHO ero nomMmeHblue Tporatb. A BOT ganbuue, K 2016-my
rogy, oTpaboTaB BClo CTpaTEruio 1 NpoBeAs BCo NpefBapuTesbHyto
paboTy, MOXXHO AenaTtb HOBbIN MeHMMaH 1 HEMHOTO 3MEHUTb €ro C
YUYETOM BO3HUKLIMX peanuii. [leno B ToM, YTo cHayana leHnnaH 6bin
CIMWKOM O6WKM, a Tenepb CTan C/IMILKOM AeTann3nMpOoBaHHbIM,
NpMGAN3NNCA K ONOPHOMY MNaHy, @ UCTUHA JOMKHA ObITb Nocepe-
avHe. Hago BHMMaTeNlbHO MOCMOTPETb, YTO OCTaBUTb B eHnnaHe,
a yTo ybpaTb B MJiaH ero peanusaunu, B TeppUTOpUaNbHbie CXeMbI.
Ham elye npeacTonT 3TO OCMbICANUTD.

Kak Bbl oueHnBaeTe NnepcneKkTuBbl BbICOTHOIO CTPOUTENbCTBA
B MockBe B uenom?

fl CTOPOHHMK BbICOTHOrO CTPOMTENbCTBA B JOCTAaTOYHO MIIOTHOM
MOCKOBCKOW 3aCTpONKe B CPeAMHHOM MOACE, HO A HE BMXY CMbIC/a
BO3BOANTb HEGOCKPEOLLI Ha Nepudepun, 1 y>x Tem bonee B LEHTpE.
A B PeKOHCTpPyMpyemoM MpOMbIWIEHHOM nodce mexay TTK un
CTPOSALMMCA HOBbIM KOJbLIOM C HEGOMbLUMM BbIXOLLOM B CTOPOHY
MKAJL MOXXHO BO3BOAUTb BbICOTHble 3AaHuA. [nAa MoOCKBbI OHM
JKOJIOTUYECKU 1 TPAHCMOPTHO 6onee yaobHbl, YeM Mano3Ta)kHas
NJoTHaA, Yellyen MOKpPbIBaloWasa ropop, 3acTponka C Orpom-
HbIM KOJIMYECTBOM TPaAHCMOPTHbIX Npobnem. A ecniv mMbl yiaem B
obnactb 1 paspabotaem eauHblii [eHnnaH, y Hac 6yayT n gpyrue
BapVaHTbI, HaNprmMep, CTPOUTENbCTBO HEBOMbLINX AayHTAyYHOB B
ropopax-cnyTHUKax, Takux kak CKonkoso unu 3eneHorpag. BnonHe
BO3MOXHO, UTO Mbl OTKaXXemcsi OT 60/blUMX 0O6BEMOB BbICOTHOIO
CTPOMTENbCTBA B MOMb3y KOTTEAXXHOrO, HO 3TO NpeameT cepbes-
HOW 1 gonron paboTbl, a MoKa bGyaem XWUTb MO TOMy [eHMnawy,
KOTOPbIN eCTb.
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bbiTb HE 10J1?2KHO

Mpe3unaeHT HaunoHanbHOro o6beMHeHNA NPOEKTUPOBLLMKOB
(HOM) 6bin n36paH HemHorum 6onee 100 AHen Ha3aa. IToT
BPEMEHHOI OTPE30K MOXXHO Ha3BaTb HE3HAUUTENbHbBIM, €CITN
M3MEPATb ero MacLUTabHOCTbIO 3afa4, KOTOpPbIE CTAaBUT Nepen
cobom HOT. OgHaKo ecnu yyecTb, UTO CPOK NPe3nAEHTCTBA

B HaLMOHANbHbIX 00beJMHEHNAX 3aKOHOAATENbHO OrpaHNYeH
BCEro AABYMsA roflamu, YKe MOXXHO MOABOAUTbL NepBble UTOTW.

O TOM, YTO CAENAHO N HACKONBKO 3$PEKTNBHO UAET pa3BUTHE
CaMOopErynupyembix OpraH/3aLmii NPOeKTUPOBLLMKOB B Poccum
pacckasbiBaeT npe3ungeHT HOM, reHepanbHbIn AMpeKkTop

YN «MocnpoekT-2» Muxann MocoxuH.
|

Tekct HATANIbA MABTOBA-KATKOBA
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Mpowno aBa roaa c Tex nop, Kak B Poccumn noasu-
NNCb NepBble camoperynupyembie opraHusauuu,
B ToM yncne — u CPO npoekTupoBuwnKkos. OgHako
A0 CUX MOP He yTUXaIT Clopbl, HY>KHa nu 6bina
Poccmn meHHO Takasa cucTemMa perynnpoBaHusA
oTpacnu, y KoTopoli B MUpe He cylecTByeT nos-
HbIX aHanoroB. Kak Bbl cunMTaeTte, AeiiCTBUTENIbHO
NN Hallel CTpaHe NMesio CMbIC/ B ouepefHoil pa3
n3bpartb 0co6bii NyTb, paguKaabHO OTANYAlO-
WMNCA OT MUPOBOro onbiTa?

fl He CKNOHEH cuUTaTb, YTO B MUPE HET 1 He 6blIo
aHarnora camoperynupyembim opraHusauymam. CKkaxy
6onblue — Kak TaKOBOW 3TOW CMCTeMe yXe He ofVH
Bek. Ee popgoHauyanbHMKM — LiexoBble o6beanHeHnA
KO>KeBEHHMNKOB, METANININCTOB, TEKCTUIIbLIMKOB 1 NPO-
UMX pemecsieHHMKOB, KOTopble Aanu ToN4YoK ansa ¢op-
MWPOBAHUA COBPEMEHHOr0 UHAYCTPUANbHOrO MUpPa.
Llexa cywectBoBanu n B EBpone, n B ctapon Poccun,
1 no scemy mupy. O6beauHANo 1x TO, YTO BCE OHU
[eicTBOBaNM B paMKax cneuuanbHo pa3paboTaHHbIX
MKeCTKMX NpaBun 1 TpeboBaHWUii.

Bo Bcem Mupe 3Ta cucTema NpoAoKana pa3BrBaTbCa
1 NoCTeNeHHO MoaNGULMPOBaTLCA BeCb XX BEK, MO3TO-
My MOXET CNOXUTbCA BMeyaTyieHne, YTo HblHEeLWHne
MeTOoAbl PerynmpoBaHuA 3a pybexom UMelT Mano
o6Lero ¢ 1o, nepBoHavanbHoON cuctemol. XoTs B
[eNCTBUTENbHOCTN 3TO He Tak. B To ke Bpema B
CCCP BO3HMKNA CBOA, MPUHLUMNNANbHO MHAA CTPYK-
Typa opraHu3aumMm XOo3AWCTBEHHON [eATesIbHOCTU.
MmaBHbIMK perynatopamy 1M HenocpencTBEHHbIMU
ynpasneHuamu noboi chepbl featenbHoCTU (MeTan-
Nyprua, TOProBnsA, NPOeKTMpoBaHMe U np.) CTanu
npodunbHble MUHUCTePcTBA. OHM CTaBuAn 3agauu
nepej nNpeanpuATUAMU, Ha3HaYanM CPOKM peanunsa-
LM, KOHTPONMPOBANM UX UCMONTHEHUE, 3aHNMANNCh
burHaHcupoBaHem. [ocyaapCTBEHHble CTPYKTYpbl
BbINOSHANN GYHKLUMM CBOEOBPa3HOro nuueH3mpoBa-
HUA, OHW e B KOHEYHOM WTOre Hecsi OTBETCTBEH-
HOCTb 3a NpocyeTbl 1 cboun.

OpHako nocse ouepeHON CMeHbl FOCYyAapCTBEHHO-
ro ctposn B Poccum Bce BHOBb M3MeHM0Cb. Bo-nepBbix,
MUHUCTEPCTBA M WX PeopraHM3oBaHHble aHanorun
n3meHunu ceou ¢yHkumm. Ceivac 3To, CKopee, opra-
Hbl C GYHKLMAMM CTpaTErnyeckoro niaHMpoBaHua, a
TaKTWKa 1 opraHu3auma 6usHeca ucuyesnum n3 coepbl
X MHTepecoB. Bo-BTOPbIX, KONMYECTBO YYaCTHUKOB
pblHKa pe3Ko BO3POC/O, U rocyfapcTBO Mepectano
CNpaBnATbCA ¢ GYHKLUAMU UX IMLLEH3MPOBAHMA.

MosToMy BO3HWMK BOMPOC: Ha KOro 3Ty QYHKLMIO
MOXXHO Mepenoxntb? KonupoBaHue CyLeCcTBYIOLWNX
3anafHbIX Mofenen B uncTom Buae, 6e3 yyeta cospe-
MEHHOW POCCUNCKOWN [eNCTBUTENIbHOCTU, efBa Nn
MO0 MPMBECTU K 4Yemy-TO Xxopollemy. Torga npu-
LUIO MOHMMAHWE, YTO HYXHO NOrMYecKkn NpofosKaTb
cuctemy, Kotopas 6bina cpopmmpoBaHa B Poccuu ele
B XIX — Hauane XX Beka. 1o cyTn, camoperynupyembie
opraHm3aumm — 3To 1 eCTb CMCTeMa LieXOB, NePeoCMbIC-
NEHHasA C yYeTOM HbIHELLHWNX peasunii.

B uem KOHKpeTHO 3aKnou4alTca 3TU peanuu, u
Kakmum o6pa3oM OHM OTpasunucb Ha cucreme
CPO?

Peanun 3aknioyalotca B TOM, UTO camoperynmpye-
MbIM OpraHusauuam 6bi10 HeobxoaMMo npefocTa-
BUTb OYeHb BbICOKYIO CTeneHb csobopbl. B uenom
5TO NpaBuUbHO. Befb U3NNLLHMIA aAMUHUCTPATUBHDIN
KOHTPOJIb, 0COBEHHO Ceiyac, TONbKO NOBPeanT pas-
BUTMIO OTPAC/N.

OAHaKo, C Apyroi CTOPOHbI, BCEAO3BONEHHOCTU
TOXe ObITb He [oMKHO. CerogHa GpakTUYECKN HUKTO
He UMeeT NpaBa KOHTPOANPOBaThb AeAatenbHocTb CPO.
[Jaxe s, 3aHMMasA NocT npesugeHTa HauvoHanbHOro
06befjMHeHNA NPOEKTUPOBLLMKOB, B COCTaB KOTOPOrO
BXOAAT BCE CAMOPErynmpyemMble opraHm3auumy oTpac-
N1, He UMEID NPaBa B NOJIHON Mepe «aepKaTb PYKY Ha
nynbce». QyHKLUUA KOHTPOMPYIOLEro OpraHa Bo3Jo-
»KeHa TOMbKO Ha OfjHy opraHu3auuio — PoctexHaasop.
K cnoBy, 1 GpUHAHCOBYIO AEATENBHOCTb CAMOPErynu-
pyeMbIX OpraHv3auuii HUKTO HE KOHTPONMPYeT, 3a
WCKNIOYEHNEM TEX MOMEHTOB, KOTOPbIE HAXoAATCA B
Be[IeHVM HAIOrOBbIX NHCMEKLMIA,

Ho 6onblimve nonHomoumA npegnonaratoT n 6onb-
Wyl0 OTBETCTBEHHOCTb. PocTexHapsop xe, 6yayum
Je-lope efVHCTBEHHOW oOpraHusaunen, umerowen
npaBo KoHTpona CPO, ae-bakTo NpoBen BCero yeTbl-
pe unu NATb NPOBEPOK M 3TUM OrpaHuuunca. A cen-
Yyac cosflaeTca uenas KOMWUCCUA MO NpoBepke aes-
TenbHOCTU camoro PoctexHag3opa.

«B Harpysky» K 6onbwoii cBo6oge camopery-
nupyemble opraHusauuu noayuwnm u 6onbwune
06:A3aHHOCTN — (PVHAHCOBYI0O OTBETCTBEHHOCTb
3a AeATeNnbHOCTb CBOUX 4JsieHOB. [0TOBbI NN OHK
B MOJIHOI Mepe oTBeyaTb 3a paboTy cBOMX opra-
Hu3ayun?

Mepbl No KoMnaekcHomn 6e3onacHoOCTH Kak CTpow-
TenbCTBa, TaK W 3KCMayaTauumn Oyayuiero obbekta —
6ynb TO aTOMHas 3NeKTPOCTaHUWA, BbICOTHOE 3fjaHue,
TOProOBbIA LIEHTP WAW XWNOW [OM, — BCerga Hy>KHO
3aKfafblBaTb Ha HauyanbHOM 3Tarne NPOEKTUPOBaHUA.
B cnyyae BO3HMKHOBEHWA aBapUNHOW CUTyauuu, a
Tem 6Gonee — Mpu yrpo3e Xn3Hu 1 300POBbI0 NIOAEN,
KTO-TO [OJKEH HEeCTM 3a 3TO OTBETCTBEHHOCTb. [lo
HeJlaBHero BpemeHu, fa pakTuyeckn 1 no cen AeHb, B
nofJo6HbIX CUTYaLUsaX GUHAHCOBas Harpy3ka NoXuT-
cA Ha nneum rocypapctea. OfHako cuctema camo-
perynnpoBaHua npegnonaraet, YTo maTepuanbHas
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OTBETCTBEHHOCTb NepexoanT Ha camu CPO, B KOTOpPbIX
ONA MOKPbLITUA CTPaxoBblX ciyyaeB dopmupytoTca
cneynanbHble GoHAbl. Ho NockonbKy npaBo Bblhaun
JOnycKa, WKW, Bblpa)kasacb CTapon TepMUHONOruen,
NNLEH3UN Ha NpoBefeHre pas3nnyHbIX BUAOB paboT
(Ha NMpoeKTMPOBaHME MeTaNNNYEeCKUX KOHCTPYKLUUIA,
Ha MOXKapHylo AncneTyepusauunio, Ha CUrHanmusayuo,
Ha BOLOMPOBOJ U KaHanM3aLuuio, Ha apXUTeKTypHYIo
[eATeNbHOCTb M NpoYee) TakKe HaXOANUTCA B BEAEHUN
CPO, To Npu JOMKHOM KOHTpOJe CTPaxoBbIX CllyyaeB
baKTnueckn He BO3HUKHeT. Ecnn Xe ponyckaTb Ha
pbIHOK HenpodeccmoHanos, 3a MX MpocyeTbl Npu-
[eTcA pacniaymBaTbCA TeM, KTO Bblfan «BXOAHOW
6unet».

Tak B npeane gonxHa pabotatb 3Ta cuctema. Ha npak-

TUKE »e NPONUCaHHbIE B HbIHELIHEM 3aKOHOAATENbCTBE
bopmbl 0becneyeHns MyLLLECTBEHHOW OTBETCTBEHHO-
cTr uneHos CPO HyxpatloTcA B JanbHelilen gopabot-
ke. [oCyfapCTBO KAET OT HALMOHAJIbHbIX 00 beAVHEHN
aKTMBHOW MO3UUMM KaK MO BOMPOCaM 3aKOHOTBOP-
YyecTBa, Tak U Mo nNpobnemamM MOBbIEHNA KayecTBa
cTpouTenbcTa. U 3pech 3agaun MuHnctepcTBa pervo-
HanbHoro pa3suTrA PO 1 Bcex HauroHanbHbIX 06beau-
HEHWI NOJTHOCTbIO COBMAAaAloT.

HauunoHanbHoe o6beAnHeHWEe MPOEKTUPOBLYN-
KOB, KOTOpoe Bbl BO3r/aBnseTe, 6b110 co3paHo
ANA KOOpAVNHaLNMN AeATENbHOCTU, a TaKXKe NoMo-
WY caMoperynnpyembiMm OpraHuMsauuamMm npoek-
TUPOBLIMKOB N 3alWunTbl X npas. B yem peansb-
HO, Ha Balll B3rNAA, A0/KHA 3aK/Il04YaTbCA TaKad
nomouyb?

OcCHOBHOW NprHLUMN, KOTOpbI A aeknapupyto: HOIM
- ANA caMoperynupyemMblx opraHm3auuii, a He Hao6o-
poT. OfHaKo He Haflo AyMaTb, YTO HaLMOHanbHoe 06b-
efiMHeHne — 3TO Mara3unH 3aka3oB. KOHeUHo, nocTpoe-
HVie cMCTeMbl MPUBNIEYEHNA NOTEHLMAIbHbBIX 3aKa3uu-
KOB, NPOABWKEHVE 1 Nonynapusauna AeATenbHOCTY
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yneHos CPO, ¢opmmposaHne nHGOPMaLMOHHOTO
NonA apxXMTeKTypPHO-NPOEKTHOM AeATeNIbHOCTH, B3au-
MOAENCTBME C UHBECTULMNOHHBIM 1 AEBENIONEePCKUM
COO0LLECTBOM, KaK POCCMINCKNM, TaK 1 3apy6exHbIM,
ToXe 3ajaunm HauwmoHanbHoro o6beanHeHus. Ho
3TO OYeHb [eNMKaTHaA Tema. 3aKOHOM ornpefesieHo
HeBMewwaTenbcTBo HOM B feATenbHOCTb CBOUX une-
HOB. Mbl MOXXeM peKOMeHAOBaTb, NOAAEPKMBaTb U
CcofeicTBOBATb VX Y4acTuIO B BbICTaBKaX pa3nnyHoOro
YPOBHA, TBOPYECKNX KOHKypcax. Ho rnaBHylo cBoOto
ponb BUAUM B peleHun npobnembl HepeHTabenb-
HOCTU NpoeKTHOro 6usHeca B Poccuun, ycTaHOBNEHUM
«MpaBua Urpbl» A8 MHOCTPAHHLIX MPOEKTUPOBLUM-
KOB, OnpefesieHUn LeHOBOW MONMTUKKU, Henocpen-
CTBEHHOM Y4yacTUM B 3aKoHoOHaTeNlbHOM npoLecce.
70 Ta feAaTenbHOCTb HaumoHanbHOro o6bveanHeHns
NPOEKTNPOBLLMKOB, KOTOPAA HanpaBfieHa Ha 3awuTy
NHTepecoB NpodeccnoHanbHoro coobulectsa.

OuyepueHHbI1 BaMu Kpyr paeatenbHoctu HOIM
ouyeHb Benuk. Kakume ns s3tux sapau AsnsAwTCA
nepsoouyepeaHbiM?

LecTBUTenbHo, 3apaay nepep HauroHanbHbIM 06b-
elHEeHNEM NPOEKTUPOBLLMKOB CTOUT Hemano. U nx
KONNYecTBO TONbKO Bo3pacTtaeT. Ha HOI, agnAaowunn-
cA, No cyTu, obLEeCTBEHHOW OpraHu3auuen, cerogHa
nepeknagbiBaeTcs Bce 6onblie U Gonblue GyHKLWIA,
KOTOpble paHee cunTanucb cyrybo rocyfapCcTBeHHbI-
MW 1 pelanncb Ha YPOBHE pPa3fiMUYHbIX KOMUTETOB
npwv NPaBUTENbCTBE CTPAHbI.

Tak, cambll NPUOPUTETHLIN BOMPOC cenvac
— COBEpPLUEHCTBOBAHME HOPM perynmpoBaHus.
QyHKUMOHMPOBATb B paMKax CTapoll cucTembl
FOCToB, KOTOpble Ha MPOTAXKEHUU MHOTrMX neT
cocTaBnany dyHAaMeHTasnbHylo 6a3y B MPOeKTUpo-
BaHWUW, CTPOUTENbCTBE U U3bICKAHWAX, CeYac npak-
TMYECKN HEBO3MOXHO.

C Tex nop, Kak Poccua nsbpana nyTb K nonutuye-
CKOM N TEXHMYECKOW OTKPbITOCTW, MOABMUIACb BO3-
MOXHOCTb WCMONb30BaHUA AOCTUXKEHUA MUPOBOMN
NPaKkTVK/ B 0651aCTV CTPOUTENIbHOTO MPOW3BOACTBA,
NPOEKTHOrO Aiena, KOHCTPYKLUMOHHbIX U CTPOUTENb-
HbIX MaTepuanoBs. Ho uTobbl HoBble AnA Poccun TexHo-
NOrMM CMOMN BONTY Ha Hall PbIHOK, OTEYECTBEHHbIe
HOPMbI 1 NpaBuia JOMXHbI paspellaTtb UX NprMeHe-
Hue. To ecTb, 3Ta BO3MOXKHOCTb AO/MKHA ObITb Mponu-
caHa B TexperfiameHTax. TOYHO TaK e B HUX JOJKHa
6bITb YUTEHa 1 HaurOHanbHasA cneundurka — 6onblune
KNMMaTuJyeckme pasnnunsa pernoHos Poccnm, pasHas
ceficMmnYecKas akTVBHOCTb M MHOTOe ApYroe.

HaunoHanbHoe obbefnHeHMe MPOEKTUPOBLLUKOB
ceinyac BefleT 3Ty paboTy, a dMHaHCMPYIOT ee camope-
rynupyemMble opraHu3auum (paHee 3To 6bi1a 0b6s3aH-
HOCTb rOCyfapcCTBa).

[lBe cnepyoLme ClIOXKHbIe 3aaun, B PeLleHnn KOTo-
pbix NprHUMaeT yyactre HOM, - KOHKpeTM3aumna Hopm
1 NpaBui NO NPOrpaMme «aHTUTEPPOP», a Takxe Mo
CO3[aHNI0 paBHbIX BO3MOXHOCTEN ANA Ntoden C orpa-
HUYEHHOW MOGUNBbHOCTBIO. U/, HAKOHeL, elle OfIVH BaX-
HbIn BOnNpoc. CTpeMneHune K yaelleBfIeHNIo CTPOUTE Tb-

CTBa Nto6OW LIEHOW MEET CBOID 06PaTHYIO CTOPOHY: BO
MHOFO pa3 BO3PacTaloT SKCM/yaTaLMOHHbIE Pacxodbl.
MosTomy nosbiweHne 3HeproadpGEKTUBHOCTY 38aHNI
ellie Ha 3Tane NPOeKTNPOBaHMUA — OAHa U3 3afay, KOTo-
pble Mbl TaKXXe OTHOCUM K MPUOPUTETHBIM.

Hey»xenu Takon nnact npo6bnem nop cuny «nepe-
naxaTb» 3a iBa rofja - CPOK, KOTOpPbIN OTBOAUTCA
Ha NPe3NAEeHTCTBO B HaLMOHaNbHbIX 06beguHe-
HUAX U KOTOPbI Ha CEeroAHAWHNIA feHb cono-
CTaBMM C /INTENIbHOCTbIO CYLeCTBOBAHNA caMUX
CcPO?

KoHeuHO ke, HeT, yunTbiBas, YTo 3aKoHbl B Poccum
npuHumatoTca rogamu. Ho paboty Bce paBHO BecTu
HYXHO. DTOro OT HacC XAyT camoperynuMpyemble

opraHu3aummn NPoeKTUPOBLUMKOB 13 BCEX PErvoHOB
Poccun.

HaBepHoe, Hy>XHO MHOroe NMOMeHATb 1 B Camol
cTpyktype CPO. Cygbba camoperynnpoBaHua
B Hallel CTpaHe, BCA WX AanbHelwas AeAaTenb-
HOCTb BO MHOrom 3aBucut ot cammx CPO. CerogHsa
HacTynun 3Tan onpeAeneHHoro nofBefeHusa UTo-
ros paboTbl, U HafO CKa3aTb, YTO OHM He MO BCEM
napametpam yTtewmnTenbHble. CywecTByeT Uenbli
pAn npobnem, KoTopble 6eCnOKOAT MnpaBuUTeNb-
CTBEHHble OpraHbl 1 TeX, KTO MPUHMMAET BaXHble
ONA Haweln AeATeNbHOCTU peleHnA. Ham HyXHO
CKOHLEHTPMPOBATbCA Ha FNaBHbIX Npobrnemax, He
pacnbinAa cubl Ha Menoun. Bbl, A gymato, 3HaKOMbl
C nMcbmom 3nbBupbl HabuynnuHoi, koTopoe 6bino
HanpasneHo B Komuccuio no mopepHusaumm npu
npembep-muHucTpe PO. B Hem oTmeuaeTcA, uTo
camoperynupyemblie opraHu3aunmy cerogHsa B HeKo-
TOPbIX Cnyyasax MPenATCTBYIOT Pa3BUTUIO Masioro
613Heca, Tak Kak B3HOCbI MpPW BCTYMJEHUU B HUX
TAXenbiIM 6pemMeHeM NoXKaTCA Ha Manble Npeanpu-
ATnAa. NMpembep-muHncTp Bnagnmmp MNyTnH ykasan,
YTO CUTYaLUsA, Kora 3a CBMAETENbCTBO O AOMYCKe K

OQHOMY 1 TOMY Xe By paboT npuxoanTca NnatuTb
ABaXAbl, TPVXAbI, — HEAOMYCTNMA, YTO ee Haflo KBa-
nnnumpoBatb Kak nobopbl M HezamepnuTeNnbHO
NCNpaBuUTb.

BO3MOXHO, HY>KHO yCUNMBaTb 31e€MeHTbl KOHTPO-
nA, NpegnpuHMMaTh MHble Wark, HO 3TO JOJNX-
HO 6a3MpoBaTbCA He Ha OTAeNbHbIX ¢akTax, a Ha
JocToBepHOW oueHKke aeatenbHocTn CPO 3a 6onee
BHYLIMTENbHbBIA CPOK, HeXenu npoluepwne [Ba
ropga. Xota 6bl 3a 5 net. MosTomy A 6bl He xoTen
330CTPATb BHMMAHME Ha KaKux-nbo HejocTaTKax,
NOCKONbKY 3TO ByfeT Moe NMUYHOe MHeHUe, a A Kak
npe3ngeHT HOM o6na3aH BbipaXkaTb obuiee MHeHUe
60NbWNHCTBA CaMOpPErynMpyembiX OpraHu3auui
NPOEKTUPOBLLNKOB.

YTo e KacaeTcAa CPOKOB MONIHOMOUWIA FNaB Hauu-
OHaNlbHbIX 06beauHeHunn... Ceilyac mpet pabota
B rocyfapCcTBeHHOM MacwTabe Hap TeMm, 4Tobbl, C
OAHOW CTOPOHbI, COBEPLUIEHCTBOBATb AEATENIbHOCTb
CPO, a c gpyron — pacnpocTpaHATb ee Kpome chep
CTPOUTENbCTBA, NPOEKTUPOBAHUA 1 U3bICKAHWUI Ha
apyrue otpacnv M BuAbl OeATENbHOCTW - afBoO-
KaTypy, MeanumnHy, cenbckoe xo3amcTeo n np. U a
AyMalo, UTo, C YYETOM yXe HapaboTaHHOro onbiTa
CPO, 6yneT NpUHAT HOBbIN OOOOLEHHbIN 3aKOH O
camoperynupyembix opraHmsaumax. N K ysenunue-
HUWIO CPOKa Npe3naeHTCTBa Toxe NpuayT. Begb ecnn
yesloBek Nnosie3eH Ha CBOeM MecCTe, TO 3a4eM ero Tak
6bICTPO MEHATH? fl 3TO rOBOPIO HE MOTOMY, YTO XOUY
noposnblie oCcTaBaTbCA B Kpecne npe3smpeHta HOM.
Hukaknx npedepeHUnini 3TOT MOCT He HeceT, TyT
KaK y aHMUACKOW KOpoJieBbl — OfHWN 0653aHHOCTY
1 OTBETCTBEHHOCTb. HO ANnA MeHA Kak NpoeKTUpPOoB-
WMKa KpalHe BaXXHO 3TN 06A3aHHOCTY BbINOJHUTD
Ha oTAnyYHO. Beab A yyacTBylo B CcO3aHMK NpaBo-
BOro Mossi, B KOTOPOM MpPeAcTont paboTaTb BCEM
NPOeKTUPOBLYMKaM, B TOM uucie n Hawemy Y[
«MocnpoeKkT-2».
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bacpa - ropog Ha tore Mpaka, rnasHbin NOpT cTpaHbl. B 2013-m
rogy 3gecb nponget Kybok Hauwmi 3annBa — GyTOONbHDIA TYPHUP,
KOTOPbI NPOBOAUTCA Kaxkable fBa rofja B apabCKumx rocyfapcraax
Mepcuackoro 3anmea. Ero npes snepeble Obina npeanoxeHa

B 2007-m rogy Kak cnocob cHM3uUTb NpoTrBopeuns mexay Mpakom
1 BPYrMmM CTpaHamm permoxa. NMommmo npoBefeHna Kybka Hauwii,
MPOEKT HanpaBfeH Ha Pa3BUTHE 0OLIECTBEHHBIX OpPraHW3aLuid,
KOTOpbIe AOMKHbI CNOCO6CTBOBATL POCTY YPOBHA 1 MAaCCOBOCTY
cnoprta B pecnybnuke. Koraa Basrah Sport City BocTposT, OH cTaHeT
CaMbIM KPYMHbIM CMIOPTVBHBIM KOMMIEKCOM, BO3BEAieHHbIM B Mpake
3a BCio ero ncroputo. CrponTenbCTBO MHOrOQYHKLMOHANBHOIO
KOMMeKca CMOPTUBHbBIX COOPYXKeHWI HavaTto B 2009-m rogy v
BeLeTCA Ha CpefCTBa NMPaBUTENIbCTBA CTPaHbI.

Martepuanbl npegoctasneHsl Thornton Tomasetti (www.thorntontomasetti.com)
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p¥ NoAroToBKe NpoeKTa aBTopam npu-

LUNOCb CTOMKHYTbCA C PALOM TPYAHO-

ctein. Kpome OObIYHBIX TEXHUYECKMX

3a/a4 1 0co6011 03abOUEHHOCTM BONPO-

cammn 6e3onacHoct B Vpake, rpynne
Pa3paboTumKoB Hafo ObINO BblgEPKMBATb BECbMA MIOT-
HbI FpadriK NPOEKTNPOBaHMA U CTPOUTENbCTBA: Ha BCe
paboTbl oTBOANNOCH BCero 32 mecALa, B TO BPeMs KakK B
CLLUA B HOpPMasbHbIX YCIOBUAX 3TO 3aHANO 6bl He MeHee
Tpex nosHbix fet. C y4eToM coCToAHNA 6e30MacHOCTH
1 NOAUTNYECKON 0BCTaHOBKW B CTPaHe, CYLLeCTBEHHOM
npob6nemon CcTano HanakvBaHWe OeoBblX KOHTAKTOB.
Mpun 3ToM 3aKasumk — nogkomuteT MuHKCTEPCTBa MO
JenaMm MOMOAEXN M CropTa, a Takxe Apyrve mpak-
CKMe MUHWCTePCTBa, KOTopble GUHAHCMPYIOT MPOEKT,
NOCTOAHHO TPeBYIOT OTUETa O KOHKPETHbIX Pe3ynbTaTax.
[ononHnTeNbHOM KOPPEKTHOCTM MPU PEeLLeHNN BO3HU-
KaloLmx 3afay notpeboBanu A3bIKOBbIE U KYJbTYpHble
pa3nuuua, a TakKe TOT $aKT, YTo GOMBLUMHCTBO yyacT-
HMKOB NPOEKTHOW KOMaHAbl HaxoAATCA 3a npefenamu
Mpaka. OgHaKo Kakue 6bl NPenATCTBMA HU BCTaBanu Ha

nyTU BCEX BOBJIEYEHHbIX CTOPOH, VX yAAeTcA NPeoao-
neBaTb BMOJIHE YCMeLUHO.

MpoeKT HoBOro cnopTcoopyxeHuna ana bacpbl — 310
CNocob He TONbKO 3aeynTb paHbl BOMHbBI, HO 1 3aJ10-
XKWUTb HOBbIE YCTOW »KM3HW Ans miogei. PazpaboTaHHbIN
360 Architecture n3 Kanszac-Cutu, CLLA, npoeKkT Kom-
nyeKca coCTouT U3 [BYX ouepefeinl u 6ygeT CTouTb
6onee $1 Mnpa, 3aBeplINTb €ro BO3BEAEHVE MaHu-
pyetca K 2012-my rogy. Pa3paboTKoln Hecywmux KOH-
CTpyKUuwnii n obonoukn pacagos ans Basrah Sport City
3aHUMAETCA MeXIYHaponHasA NMPOeKTHas KOMMaHus
Thornton Tomasetti, CLUA.

Ha nepBom 3Tane Heo6xoAMMO NOArOTOBUTL MPO-
eKT [IaBHOro CTajMoHa W Masioi TPEeHUPOBOYHO-
MrpoBoOW apeHbl Ha 10 TbICAY MeCT, COOTBETCTBYIOLLNX
MeXAYyHapoAHbIM CTaHAapTam. 3acTporika 3anmeT
OKOJ10 NOSIOBMHbBI 06Lel nnowaan yyactka B 146 ra.
3pechb xe 6yayT yeTbipe yuyebHbIx nond, 6asa oTabixa
AN CNOPTCMEHOB, Cna-LeHTP, FOCTEBON AOM Ans
VIP-nepcoH, CToAHKAa Ansa aBTomobunen 6onenbuym-
KOB, BepToneTHasa Myowagka M MoxapHoe faeno.

Bnapenewn: MuHucTepcTBO NO Aenam MooAexu u cnopta Mpaka

ApxutekTop: 360 Architecture (npoektnposanue) n RMC (npor3BoacTBo)
TnaBHbIN NPOEKTMPOBLYMK CTPOUTENIbHBIX KOHCTPYKLuIA: Thornton Tomasetti
MpepacraBuTenb 3akasumka: Baker & Wilkins Smith

CmeTbi: Davis Langdon

UHxeHepHble cnctembi: WSP=Flack & Kutz

Mpoussoautenb pabor: Lanagan Engineering

bokoBble nuHuUKn

JedopmaumoHHbie
Wbl

KoHeL 30HbI
KoHel 30HbI

bokoBble nuHUKn

Yepe3s 60/bLUIOI NCKYCCTBEHHBIN BOAOEM, OKpPYKato-  [MaBHbIf CTapnoH
LM FNaBHbIA CTaAMNOH, NePEKNHYT MOCTbI.

[naBHbI CTafMOH — MHOTOAPYCHOE COOpPYXKeHune
Ha 65 000 mecT, 20 nox n 215 VIP-mecT. B komnnek-
ce Takxe npegycmoTtpeHbl VIP-3anbl 1 pectopaHbl,
noA3emHasa napkoska Ha 205 mawwmnHomecT, TyaneTbl
OnA 3puTenen N TOHHENb, COeAUHAIOWNA TNaBHYO
1N Manyto apeHbl. OCHOBHaA CTPYKTYpa, Ha KOTOpou
YCTaHOBAT 3puTeNbCKMe cufeHbs, bygeT 13 6eToHa.
MeTannoKoHCTPYKLUUN KPbILIN B LIEHTPE COOPYXKeHUA
BbICTYNaloT Ha 30 METPOB OT HapyXHblX HecyLmnx
KOJIOHH BEpXHero 3Ta)a, PacCTaB/IEHHbIX C LUAarom
15 meTpoB. CTaflloH OKPYXWT HaBecHon dacap
13 U3OTHYTbIX /IEMEHTOB Pa3fIMYyHON GopMbI.

OACADI

Oco6eHHOCTbIO dacaa CTafiliOHa ABMAITCA HaKJOH-
Hbl€ KOJIOHHbI, PacnoIOXKeHHbIe N0 OKPYXXHOCTY Yepes
Kaxkable 50 rpaflycos, a Tak»e NATb TUMOB NIACTUKO-
BbIX MaHesnen, apMUPOBAHHBIX CTEKTOBOIOKHOM pas-
NIMYHOrO pasmepa, KOTOpble OXBaTblBAlOT BHELUHMWE
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MPOLECC LUOPOBOIO NPOU3BOACTBA

ApXVITeKTyprle Cnd;:asquaﬂ MpounHdpopmuposaTtb
NHPOPpMaumna
orpaHuyeHns pmaly
MO KOHCTPYKUMAM
CornacoBaHue
KOHCTPYKLMI
CATIA

MapameTtpuueckas CornacosaHve

mMogesnb npov3BOACTBa

KoHcTpykuna KOHCTpyKLMA CoeaMHUTENb- KoHcTpyKuuA
naHenei GRP HbIX 3nemeHTOB dpacana 000/10UKM KONOHH ©
£
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Tekla . T
JKOHOM. [In METannoKOHCTPYKLMiA Grasshopper & Rhino 2
pacuet 1
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Lindposoe nponssoacTso

O6wasn cxema  HeCyLLMe KOHCTPYKLUMW. 13-3a BOAKON KPUBU3HbI KOH-
METANIOKOHCTPYKUMA  CTPYKLMI CTagnoHa (60KoBble 1 nuueBble MHWK) 6bI10
NPVHATO pelleHne CKOHCTpymposatb 10 pasnnyHbIX
naHenen (2x5). OfHako, YTOObl yMEHbLUUTbL Pacxofbl Ha
nx n3rotoeneHue, ctyausa 360 Architects npurnacuna
komnaHuto Thornton Tomasetti, KoTopas foNKHa Obina
NPOBECTN U3bICKaHWA Ha BO3MOXXHOCTb YMeHbLUEeHUsA
KONMYecTBa NaHenemn Ao NATH, C COXPaHeHWeM Heob-
XOAVMOFO 3CTETMYECKOro KauyecTBa KOHCTpyKuun. B
TECHOM COTPYAHMYECTBE C apXUTEKTOPaMu, creumanu-
ctbl Thornton Tomasetti npugany naHenam Apyryio
dopmy, utobbl 06EpPHYTL MMK Becb dacaf CTaguoHa.
bnaropaps ucnonb3oBaHuto TexHonorum Digital Project
B UTepaLMOHHOM npovecce, 6bina NOCTPOeHa «yMHasn»
napameTpuyeckas Mogenb naHenu. B 3aBncumoctm ot
ee pacrnonoxeHua Ha dacafe, mogenb cama Bblbepet
Heobxogumyilo Gopmy um3genua, uTobbl Ta COOTBET-
CTBOBasna ofHOMY M3 NATU LWAbNOHOB C YY4ETOM NNHUN
CTblKa MO BCeN ANUHE, yrna YyCTaHOBKM M KPEneXXHoro
3a3opa. Moupb aHanuTuyeckoro Komnnekca Thornton
Tomasetti no3Bonmnna KOMMNaHUM NONYYMTb NOAPAA U
Ha MPOEeKTMPOBaHWe Kperneka, napaMeTpbl KOTOPOro
YyeTKo 06YCNOBNEHbI KOHCTPYKLMEN NaHenei.

Bblcnr!!h'/ﬁ deBpanb/mapT

OcobeHHo yaanucb komnnekTytowme Tekla, koTopbie
HenocpeacTBEHHO N3BNEKAIOTCA U3 OCHOBHOW MOAENN
DP ¢ ncnonb3osaHvem VBA no 3agaHHbIM XapakTepu-
CTVIKaM, a Takxe Npodunn AnA naHenew, C KOTOPbIMA
paboTatoT NpeanpuATUA NO NPOU3BOACTBY V3NN 13
cTeknoTKaHu B baxpeiHe. [Tpnyem Bce 3T0 COBMECTMMO
C «popaHbIM» popmaTom CATIA (KoMNblOTEPU30BaHHbIN
VNHTEPaKTMBHbIA MPOCTPaHCTBEHHDIV aHaNN3).

OYHAAMEHT

[eoTexHNYeCKne MCCNeAoBaHWA BbIABMAN CUSIbHYIO
CKUMAeMOCTb TPYHTOB, MO3TOMY MPULLIAOCL YCTpau-
BaTb ry6okuin ¢yHaameHT. OH BbINONHEH 13 BypoHa-
6VBHbIX 6eTOHHbIX cBal AvameTpom 800 MM, 3arny-
6neHHbIX B cpefiHeM Ha 24 meTpa.

KOHCTPYKLUN YALLUUN CTAONOHA

[JaHHble KOHCTPYKLUM BbIOUPANNCh C YYETOM MECTHbIX

CTpOUTENbHBIX TPAAULMIA U BO3MOXHOCTeN. [Ina pagos

CTaamoHa 6bINK NCNOsIb30BaHbl CHOPHbIE KOHCTPYKLIMU.
MocKonbKy TpyHTbl OKa3anucb CUNbHOCKMMAEMbI-

MU, MIMTa NOA apeHy M3 PaMHbIX CTEPXKHEBbIX KOH-

CTPYKUWIA YCTPOEHA Ha YPOBHE 3eMJIu.

BOKOBbIE CUCTEMbI U KOHCTPYKLUN KPbILLU
Kpblwa npepactaBnseT cob6oil KOHCOMbHYIO depmy,
KOTOpas NPOCTUPAETCA [0 CaMOro Kpasi apeHbl 6onee
yem Ha 30 MeTpoB, YTOObl HAKpPbIBAaTb BCE CUasUMe
MecTa. CTponuibHble pepMmbl 13 TPeX MOSICOB COCTO-
AT U3 TpybuaTbix Npodunein Ha HUXKHEM Mosce, B TO
BPeMA KaK Ha BEPXHWUX MCMOJb30BaHbl LUMPOKOMO-
noyHble npodunu.

Thornton Tomasetti pewunn npumenuts CATIA
B KauyecTBe CMCTEMbl aBTOMATU3MPOBAHHOIO Mpo-
eKTUPOBaHMA ANsA pa3paboTKM BHELWHNX NaHenen, a
YPaBHOBELEHHOCTb COBCTBEHHO KOHCTPYKTUBHBIX,
MaTepuanbHO-TEXHUYECKNX U SKOHOMUYECKUX KOM-
NMOHEHTOB NoBepsAach C NOMOLIbIO UTEPALMOHHOTO
npouecca onTumMmsaumm. Kak TonbKo OCHOBHble dpak-
TOpbl 6bIIN onpefeneHbl U CcocTaBneHa UHPopMa-
LMOHHaA mogenb coopyxeHusa (BIM), cneumnannctbl
Thornton Tomasetti, B TeCHOM COTpyAHUYECTBE C
apXuUTeKTopamu, B3ASIUCH 3a NPOEKTMPOBaHKe NaHe-
ne, KoTopble yaoBneTBopsanu 6bl TexsagaHuio. 3aech
He obolwwnocb 6e3 NCnonb3oBaHMA MPOrPaMMHOIO
obecneyeHuns, NO3BONALEFO NOCTOAHHO paboTaTtb
Cpa3y C MHOXeCTBOM yAaNieHHbIX pabounx CTonos,

4TO6bI CNEANTb 33 USMEHEHUAMN, BHOCVMbIMUN B KOH-  Basrah Sport City
CTPYKLMIO, B peasibHOM BpemeHU. OTKPbITbIi 0O6MeH

nHbopmaumnen mexgy BCEMU YYaCTHUKAMW U LEH-

TpanbHoW, obulenocTynHon nnatopmolri obmeHa

JaHHbIMM HeobxoauM ANA CBOEBPEMEHHOro npepao-

CTaBNeHWA QOKYMeHTauuu Ha 6onee yem 300 cTe-
KNONNacTUKOBbIX MaHenen, KOTopble OXBaTbiBalOT

naowanb, pasHyto 27 000 KB. MeTpoB. YuuTbiBad

MaclwTabbl NMPOEKTa, KOHCYNbTaHTbl €XeHeaenbHO

nonyyvanu oT4eTbl C OGHOBEHUAMM.

Thornton Tomasetti — KOHCYNbTaLMOHHO-NPOEKTHaA KOMMaHUA, CneumanusnpyoLwasnca
Ha MPOEKTUPOBAHNN CTPOUTESNIbHBIX KOHCTPYKLIMIA 0COB0 CIIOXKHBIX U YHUKaTbHbIX 3[a-
HUI 11 COOPY>KEHNI, B TOM UYMCIIe BbICOTHbIX, @ TakXe KOHCTPYKLUNIA GacafjoB 1 CTEKMAH-
HbIX NOKPbITUIA. OpraHn3auma ocHoBaHa B 1956-M roay, 3a 55 net cBoel feATenbHOCTH
OHa OTKpbINA CETb OTAENEHUI MO BCEMY MUPY €O WTab-KBapTMpoii B Hbto-Mopke 1 wra-
Tom 6onee 500 yenosex.

MockoBckuii odpuc komnaHum Thornton Tomasetti ycnelwHo ¢yHKLMoHMpyeT ¢ 2005-ro
rofjia. 3Aecb TPYAATCA BbICOKONPOPECCHOHaNbHbIE CNeLManucTbl, paboTaloLue Hag npo-
eKTamu Kak B MOCKBe, TaK 1 B Apyrix CTpaHax: B 4acTHocTy, B Hbio-/lopke, JloHaoHe 1 T. 4.
Takas koornepaLms No3BONAET paspabaTbiBaTb ONTUMAIbHbIE KOHCTPYKTVBHbIE peLeHus,
COOTBETCTBYIOLLVIE MVMPOBbIM U POCCUNCKMM CTaHAapTaM MpoeKTUpoBaHuA. Kak pesynbrat
TaKOro COTPYAHMYECTBA — yCrellHoe NPOXOXKAeHVe roCyAapCTBEHHON SKCNepTU3bl MpoekK-
ToB. Hambonee n3BecTHble paboTbl B Mockse: MML, «<MockBa-Cuti» (6awwHu «Qepepauysy,
«EBpasus», <Ha HabepexHoi»), MHOrogyHKLMOHaNbHbIA Komrnekc «Cnasay.

3aHMManACb NPOEKTUPOBaHNEM CTPOUTENbHbIX KOHCTPYKLMI, GacafHbIX CMCTEM, BOMPO-
camy KayecTBa CTPOUTENbCTBA, OKa3biBasA yC/yrn No noafepkke NpoeKToB 1 KOHCa-
TUHTY MO Npo6iemMaM NMyLLecTBEHHOTO yulep6a, Thornton Tomasetti ctpemunTcs conpo-
BOX/aTb 34aHNA 1 COOPY>KEHVA, B KOTOPble OHa BJIOXWNa CBOW TPYA, Npw nocnenyiolen
JKCryaTaLmm. 3ToN KOMNaHUM NprHagexaT NpoeKTbl CTPOUTENbHbIX KOHCTPYKLNI
pAfa Havbosnee BbICOKVX B MUPE 3faHuii, B TOM uncie Petronas Towers B Kyana-
Nymnype (Manaii3us) u Taipei 101 Ha TaiiBaHe. Thornton Tomasetti coTpyaHnuana c
60MbLUVIM KOIMYECTBOM apXNTEKTOPOB BblCOYalLLIero Knacca, B ux uncne Cesap Mennu,
CaHTbsaro Kanatpasa, PeHuo MbAHo u Padasnb BuHbonu.

Kpome Toro, Thornton Tomasetti Bcerga cTpemMUTCA yUnTbIBaTb SKONOTMYECKME acneKTbl
npv NPOeKTUPOBaHNM 1 B CTPOUTENbHOW NpaKTuKe. [puMepHo TpeTb ee COTPYAHNKOB —
npodeccnoHanbl, akkpeanToBaHHble no LEED (LEED AP), B yacTHOCTW, B HacToALee
BpemsA KOMMNaHWA yyacTByeT 6onee yem B 70-Ty SKOYCTONUMBBIX MpoeKTax. Thornton
Tomasetti Takke ABNAETCA NEPBOW NHXNHUPVHIOBOW KOMMNaHWen, NoanmcasLen
«O6sa3atenbcTso AlA 2030».
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B rpaxaaHCKOM CTPOMTENbCTBE U3ALLHbIE MPONETHbIE KOHCTPYKLNK,
ANVHa KOTOPbIX 3alKanmeaeT 3a 40 MeTpoB, — 60/bLIasA PeaKoCTb.
HeyguentenbHo, Uto Hay4yHo-npoekTHasa opraHu3auuna 000 «Dupma
NCTOKCrpoii», pa3paboTaBLuas Takoe COOPYKEHWE, NPeanoxmna
HeMano HeCTaHAAPTHbIX peLleHni. B faHHONM CTaTbe OnmcbiBakoTCA
0COBEHHOCTU 3TON KOHCTPYKLMM.

Tekct AHZIPE BE3PYKOB, [-p TeXH. HayK, akagemnk MAH3b,
reHgupekTop OO0 «Dupma UCTOKCTpoin»
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HEYAAYHOE PELLEHUE

HekoTopoe BpemA Ha3af B Hay4YHO-MPOEKTHYIO opra-
Hu3auuio «®Orpma UCTOKCTpoi» obpatunncb npeg-
CTaBUTENN feBenonepckor KomnaHum «fapaHT-MHBecT
HepBrXnmocTb», peanusyiolein MHBECTULMOHHbIE
NPOEeKTbl Ha PbIHKE KOMMEPYECKOW HeABUXNMOCTH. Y
cTaHuuun meTpo «Kawwmrpckaa» oHn cobrpatoTca cTpo-
UTb COCTOAWMIA N3 ABYX YeTbipex3TaXKHblX KOPMycoB
MHOFOQYHKLNOHAMNbHBI TOProBO-pa3BieKaTesNbHbIN
Komnnekc «MockBopeube». [puyem BO3BeCTU €ro
TpebyeTcA HeMmoCpPeACTBEHHO Haj CTaHUMeNn MeTpo-
MONMNTEHA, TO €CTb Ha OMOPHbIX KOHCTPYKLMAX, yCTa-
HOBMEHHbIX C 6onbwKnMm Wwarom. Camu no cebe nopo6b-
Hble COOPY>KEHUNA — He PeAKOCTb, OfHAKO OrpaHNYeH-
HOCTb MOLWAAKN 1 cneundrka Mecta KpaHe yCrox-
HANW pelleHvie 3agauu. [leno B TOM, YTO MOA 3emsiein
KpOMe [BYX OCHOBHbIX IMHUA METPO NMPOXOAAT elle

[Be [oNoJIHNTENbHbIe, TPaH3UTHbIe. [T03ToMy, UTO6bI
Haf3eMHOe CTPOEeHME He Bpeanno 6e3omnacHoOmn sKc-
nayaTaumm MeTpo, paccToAHMeE MeXAy ornopamu ansa
BO3Be[eHNA NepBOro Kopmnyca AONIXKHO 6bino 6bITb
oyeHb 3HaunTenbHbIM — 48,8 M. K nepsomy Kopnycy
noj yrnom npumbiKaeT BTOPOWN. JINHUM MeTPO B 3TOM
MecTe pacxXofATCA, YTO AaeT BO3MOXHOCTb YCTaHO-
BUTb MeXAY HUMMN AOMNOJSIHATEIbHbIE ONOPbI Y YMEHb-
WNTb NPONEeT KOHCTPYKUuun Ao 34,4 M. NpoaonbHbIN
Lar onop Ana 06onx KOpnycoB coCcTaBaAeT oT 7,9 Ao
10,4 m.

KoHcTpyKumm nogo6HbIx rabaputoBs B rpaxaaHCKoOM
CTPOUTENbCTBE BCTPEYAIOTCA KparHe pefKo, Mo3ToMy
YHUOULMPOBAHHOIO MOAXOAA K UX MPOEKTMPOBAHMIO
HeT. HeyanBuMTENbHO, YTO NPOEKTUPOBLYMKM MOPON
BblOMpPAIOT HE camble yaauyHble peweHus. BoT n B Kom-
naHun «fapaHT-VHBeCT HegBMXUMOCTb» C 3TUM CTON-

KHynncb. Pa3paboTunku npepnoxuny npuMeHUTb
PaMHyI0 MeTafNIMYeCKyo KOHCTPYKLUMIO C purenem B
BVAE MHOTFO3Ta)KHOW CTOEYHO-6anoYHOW CMCTEMBI C
XKEeCTKMMM y3namin (To ecTb, CTaHAApPTHOE peLlueHne
no BupeHpenio). ina obecneyeHns NPOYHOCTU KOH-
CTPYKUMM 6blIM MCMONb30BaHbl Ganku BbICOTOW [0
1,5 M. [lo3TOMY COOpYy>KeHNe NOYUNIOCh TAXKENbIM U
rPOMO3AKNM, a TakXe AOCTaTOUYHO AedOPMATUBHbIM.

Kpome TOro, mockosibKy 3AaHue pacrnonaraercsa
Haf MUHUAMU MeTPO, Heo6xoANMO 6bINIO YCTaHOBUTb
BnbpomsonAumio, npeobpasywolyo BpefHble AnA
niofe BbICOKOYACTOTHble KonebaHnA B HU3KOYaCTOT-
Hble. C 3TOW Lieiblo NO ASIVIHE COOPYXKEHMWA npeanara-
NOCb BbIMOSIHUTL fiBe GYHAAMEHTHbIE JIEHTbI, HAa KOTO-
pble CM/IOLWHbIM CI0EM HaKJlaAblBanca BM6pousons-
Top. MoBepx Hero yknaabiBanacb Hecylan xeneso-
6ETOHHAA JIeHTa, CNYXMBLUAA OMOPOW ANA KOJIOHH.
Bonee Toro, uTo6bl MoracuTb GonbLIME pacropHble
YyCUNUA, KOTOPble WCMbITbIBAET pPaMHaA KOHCTPYK-
uua, Bubpomnsonaumio Tpebosanocb pasmellatb Mo
BOTHYTOW NOBEPXHOCTU.

C TOYKM 3peHMA NPOCTPaHCTBEHHOW PaboTbl Takas
KOHCTPYKLMA BMOMIHE MMeET MPaBoO Ha CyL|eCTBOBA-
Hue. OHa yXe faxe MpoLIa TEXHUYECKYI0 SKCnepTu-
3y, OAHAKO 3aKa3uMKa COBEPLUEHHO He ycTpauBana:
pelleHve B LENOM BbILIO M3MIVLIHE MaTepuanoem-
KM, BOPOrOCTOALNM U C/TOXKHbIM B MCMIOSIHEHUN.

LIEEMHAA IMHNA

HayuHo-npoekTHon opraHusauum OO0 «Dupma
NCTOKCrpom» npeanomnu NoIHOCTbIO nepeaenaTb
CyLlecTBylOWMIA MPOEKT, MpeBpaTvB ero B 6Gonee
NPOCTOW, MOHATHBIN, TEXHUYECKN MU3SALHBIN 1 6onee
Jewesbln B peanu3aumn. Cneumanuctbl KOMMaHUK
NPOCYNTaNN HECKOJbKO afibTEPHATMBHbIX BapMaHTOB.
MpuemnembiMn oKasanuncb ganeko He Bce. Hanpumep,
NPULLIOCh OTKa3aTbCA OT Hecyllen BUCAYEN CUCTe-
Mbl, PAcrosIoKeHHOW MO BCeWN BblCOTE 3[aHMUA: 1M3-3a
cBoeli GOpMbl OHa YaCTMYHO MepeKpbiBana 6bl Npo-
X0fbl Ha MePBOM 1 BTOPOM 3Ta)<ax, TO eCTb, CTasna bbl
NOMeXxon ANA ONTUMasbHOWM OpraHU3auny TOproBoro
NPOCTPaHCTBa. BucAuyo KOHCTPYKLUMIO NepeBepHy v
1 NONyYymnn B UTOre Hecywmne apku. K HUM B y3nax
neperviba NoABeLVBAOTCA WAW HAa HUX yCTaHaBnu-
BAlOTCA CTOWKM-KONOHHbI C Warom oT 7,5 go 8,5 m.
Mexay KONOHHaMM B YPOBHE 3TaKel MOHTUPYIOTCA
rNaBHble 6ANIKM C XECTKM NPUCOeVHEHMEM B Y3/1aX.
®dakTuyecku, bbina caenaHa Ta e CToeyHo-6anoyHas
MHOrO3Ta)KHad CUCTEMa, HO B OT/IMYME OT M3Hayanb-
HOro NPOEKTa MO IMHUU MABHbIX CKUMAIOLWMX HanpA-
KEHMIN PacnosioXuny [OMOSIHUTENbHbIE SNEMEHThI,
ob6pasyoLre apoyHoe oUYepTaHue.

[poneTHaa u4acTb MeXxAy apkamy BbINMOJIHEHA
M3 pa3pesHblX BTOPOCTEMeHHbIX 6anokK, no Koto-
pbiM YKNaAblBaeTCA MOHONUTHaA Kene3obeToHHas
naMTa ¢ HeCbeMHOW omnanybkol 13 npodHacTuna.
O6Lwan yCcToNYMBOCTb COOPYKeHUA obecrneunBaeTca
COBMECTHOV paboTol KapKaca 3f1aHus, ropnU30HTab-
HbIX AUCKOB NEPEKPbITUN U CUCTEMOW BEPTUKANbHbIX
1 TOPM3OHTaNbHbIX CBA3EN.

deBpanb/MmapT Bb“:ﬂ“!klﬁ
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CxemMa pacrnono)eHUA OCHOBHbIX
1 BTOPOCTENeHHbIX 6anoK nepekpbIT!A 1-ro Taxa
TPK «MockBopeube»

JocTouHcTB y nofo6Hol naen macca. Bo-nepsbix,
rnaBHble 6anknm HUXKHEFO MepPeKpbITUA OfHOBPEMEH-
HO ABMAIOTCA 3aTAXKOW camon apku. B pesynbrate
onopbl BOCMPUHMMAIOT B OCHOBHOM BepTMKasbHble
Harpysku, 4To B CBOK ouyepefb MO3BONUIIO CAeNaTb
dyHOaMeHT 6onee AelweBbIM Y MPOCTbIM.

Bo-BTOpbIX, COBEPLUEHHO UHOW MOAXOA K peLIeHNI0
BOMpoca BMbpomsonAunn. BMecto cnnowHbIx 1nMcTo-
BbIX MPUMEHEHbI TOYEYHblE PE3NHO-MeTaInyeckmne
BUOPOM3ONATOPLI LWBENLLAPCKOrO MNPOU3BOAUTENA
Mageba. 3T1oT TMRn BMbGpom3onATopoB paspaboTaH
ONA MOCTOBbIX KOHCTPYKUMIA U BblaepKnBaeT 60sb-
LUIMe ToYeUHble Harpy3Ku, Nnpuyem no CTOMMOCTM OHU
Ha NOpPAJOK AelleBne TeX, YTO Npeanaraancb B U3Ha-
YaNibHOM peLLeHnN.

B-TpeTbux, cama apka npubnwkeHa no ¢opme K
NNHWW AaBneHus (ouepTaHme Mo LenHon nnHmm), 06o-
3Havalwen NNHUIO AEeNCTBUA PaBHOLENCTBYIOLWNX
CWJ1, YTO MO3BONUSIO 3HAUYUTENBHO YMEHbLINTb U3rKn-
6aloLme MOMEHTbI.

CocTofAHME TaKkoW KOHCTPYKUMM B ULEIOM -
paBHOMEpPHO-HaNPsKeHHOe, 6e3 NOsBNEHUs B ceye-
HUSX GONbWNX KPaeBbiX PACTArUBAOWUX YCUNUA.
MomMUMo 3KOHOMWY CTanK, 3TO NO3BOSIUNO MPUMEHUTb
¢dnaHueBble y311bl Ha 6ONTax MOBbILEHHON NPOYHOCTA
6e3 NpeaBapuUTENbHOrO HATSKEHUS, YHUOULMPOBATbL
Y3N0Bble 3N1€MEHTbl 3aBOACKOM FOTOBHOCTU U YNpo-
CTUTb MOHTaX apoK. Kpome Toro, 3a cueT ymeHbLIeHNA
BbICOTbI FMaBHbIX 6anokK ¢ ncxogHbix 1,2 o 0,6 m 6bina
yBenMyeHa nosesHas BbicoTa 3Taxen. OcobeHHO 3To
Ba)KHO N1 CAaMOTO HVXHEro 3Taka: NoABuiacb BO3-
MOXHOCTb HEMHOTO OMNYCTUTb €ro, a Kak pe3ynbTaTt —
caenatb bonee yno6HOWM BXOAHYIO rpynmny.

W, HaKoHeL, ellle 0AHO AOCTOVHCTBO apKK 3aKoya-
eTCsl B TOM, UTO BONU3KM OMOP ee KPUBM3HA HEBENUKa.
MNosaToMy OHa He nepecekaeT cpedHuWe MponeThbl, a
KpawHye XOpoLwo NOAXOoAAT ANA pa3meLleHna TOpro-
BbIX 30H.

Bblcnr!!h'/ﬁ deBpanb/mapT

PACYET HA YCTOMYMBOCTb MPOTUB
MPOrPECCUPYIOLLErO OGPYLUEHNA 30AHUA

Kak M3BECTHO, apKn He CJINWIKOM YYBCTBUTENbHbI K
BEpPTUKaNbHbIM CMELLEeHNAM B OCHOBAHUSAX, KOTOpble
MOTYT BbI3BaTb B HMX TONbKO MepeKochl 6e3 HapyLue-
HUA LeNIOCTHOCTY KOHCTpYKLUUKW. [T03TOMy B KauecTse
NOKanbHOro (rMnoTeTUYeCKoro) paspyLlueHnsa cnegyet
paccmaTpuBaTb yAaneHWe OfHOW W3 BepPTUKASIbHbIX
CTOEeK Mo ANIVHe nporneTa. YaaneHue CTONKN NpUBOAUT
K yBenuueHmio nponeta 6anku B iBa, a nsrmnbaioLyero
MOMEHTa - B yeTblpe pasa. Hecyuaa cnocobHocTb
6anky B 3TOM cnyyae He obecrneuyeHa, a yBenuueHue
MeCTKOCTU 3a CYeT pa3BUTUA ceyeHusa abComnmoTHO
6ecnepcnekTMBHO. Hago noHumaTb, UTo 6anka npe-
Oe BCero notepseT yCTOMUYNBOCTb B BEPTUKaNbHOMN
NIOCKOCTU U 3a CUeT CKPyurBaHWA MO ANvHe obpa-
3yeT BMCAUYYI HUTb KOHEYHOW XecTKocTu. Moatomy
pacyeT BbINOMHANCA B reOMeTpUYecKn HeMHenHom
NOCTaHOBKE, YTO peasnn3oBbiBaNoCh B MOAENN LIaro-
BbIM HarpyeHrem KOHCTPYKLMU NPU yNpyrom CoCTo-
AHUM MaTepuana. Kputeprem ncuyepnaHmsa Hecyulen
CNocoBHOCTY ABAANOCH JOCTUMXKEHME HANpAXeHnl no
BCEMY CeuyeHuto 6anku Ao pacyeTHbIX 3HaYeHui (Ry)
npu AecTBMN HOPMATUBHbIX MOCTOAHHbBIX U ANUTESb-
HbIX BPEMEHHbIX Harpy3ok.

BOJIbLUE, YEM MOCT

Yo KacaeTca BTOPOro Kopryca, KOTOpbI pacrnonara-
€TCA B 30He PacXofALMUXCA BETOK METPO, TO Mbl Npu-
MEHWUNN KOHCTPYKLUIO MHOTFO TUMa. MOCKoNbKy ANvHa
nponeTta 3aecb MeHblue (34,4 M), 6610 UCMONb30BaA-
HO pelleHne C BepxHen depmol, onuparoLlenca Ha
KOJMOHHbI. K Hel noaBelmBaloTCA 3TaXM Ha CTOMKax
c 6onee menkum wwarom. Kpome Toro, pepmbl umeot
3HaUUTENbHblE KOHCOJbHbIE CBecbl 0 10 M, KOTopble
pasrpy»atoT NponeTHyto YacTb. BbicoTa camon pepmbl
[LOBOSIbHO Benvka — 7,8 M. MNosTomy B Mexdepmer-
HOM MPOCTPAHCTBE MOXHO Pa3MeCTUTb TEXHUYECKUN

WM 3KCMIyaTauMOoHHbIN 3Tax. Boobule, 3afaun mak-
CUManbHOro UCMONb30BaHNA BCEro NMPOCTPAHCTBA Mbl
npopaboTany oyeHb ocHoBaTenbHO. Hanpumep, 3ano-
XKUNWM B KOHCTPYKLMIO SKCNyaTMpyemyto Kposnto. Ha
Hell NOABWTCA PONNEPAPOM WX APYro o6bekT Ana
UrPOBbIX BUAOB CropTa.

O6a Kopnyca MONYYWINCb U3ALWHBIMUA, NErKUMU,
NaKOHUYHBIMU W OTHOCWUTENbHO AELIEBbIMU, KaK ”
TpeboBanocb 3aKasunKy: MaTePUAIOEMKOCTb OCHOB-
HbIX MeTaNINYeCKNX KOHCTPYKL I CH13MNach Ha 14%.
N Tak nonyuaeTtca BcerAa, Koraa KOHCTPYKTUBHble
N apXUTEKTYypHble pelleHVA uAyT B HOTy, He crnops
mexay coboin, a pasymHO JOMONHAA APYT APYra, KOraa
NpoeKTbl pa3pabaTtbiBaloT He LWAbMOHHO, a UHAWBY-
AyanbHO, yUMTbIBaA MacCy HI0OQHCOB U MPOCYUTbIBaA
MHOXeCTBO pa3HbIX BapuaHToB. M B npoLecce peLue-
HMA TaKUX BOMPOCOB OObLIYHO COBEPLUAETCA MHOMO
6ONbLUNX U MANEHbKMX OTKPBITUIA, POXKAAIOTCA NHHO-
BaLmu. Tak BbILLIO 1 Y HAac, 0COBEHHO Npu pa3paboTke
ApPOYHOW KOHCTPYKLMKU NEPBOro Kopnyca.

Hanpumep, aHanu3 cxembl paboTbl JIEHTOUHBIX
$yHAAMEHTOB NoJ TOYeYHble Harpyskm nokasan, uto
ONTMManbHbIM pelleHnem GyaeT nprMeHeHre o6bly-
HbIX CTONGYATLIX GYHAAMEHTOB, OObeAUHEHHBIX YH-
JameHTHOW neHTon. B 3TOM cnyvyae nossnseTca BO3-
MO>KHOCTb YCTPOMCTBA NeHTbl BbicoTon 0,7 M (BMeCTo
1,5 M) Npy MMHMMaNbHOM apMUpPOBaHUK B LiesioM. To
eCTb, MoJslyyaeTcA nepeBepHyTas MHOronposieTHasa
apKa C onTMManbHbIM pacnpefeneHnem maTtepuana
Mo CUMOBbLIM IVHUAIM.

Take 6b10 pa3paboTaHO MOHONIMTHOE MepeKpbi-
Tue no npodHacTuy, KOTOpoe Mpu nponeTte Ao 2-x
MeTpOB UMmeeT BbICOTy 13,5 cM C npuBeAeHHOW TONLWK-
Hol 6eToHa 11 cm 1 obecneunBaeT Npeaen orHecTom-
KOCTU B 90 MUHYT.

KoHeuHO, Ha3BaTb KOHCTPYKTUBHOE peLleHne ¢
BHYTPEHHVM apOYHbIM KapKaCcoOM PEBOJIIOLNOHHBIM
Henb3A. APOYHble KOHCTPYKUMW LIMPOKO MCNOSb-

Paspe3 1-1 TPK
«MockBopeube»

B pabote Hag npoeKkToM
NMPUHUMaNU yyactme
cotpyaHukn OO0 «Dupma
NCTOKCrpoii»:
KaHAMAATbI TEXH. HayK:
OHywb6ek TypcyHbaes,
KoHcTaHTUH inneHko;
KOHCTPYKTOpbI:

Ceprein Kncenes,

AHTOH PblunxumH,
Bnapncnas bespykos

3yIOTCA B MOCTOCTPOEHMWM, W 3TaXM K HUM MOpOW
nofgelumnBatoT. MNpaBaa, 3Taxe 6biBaeT BCEro oanH
-ABa, U WWPMHA TakKWX MOCTOB HeBenuKa, Mo3To-
My OHV MpeBpaLlaloTca B y3Kue ranepeu, Tpebyio-
wmne obecneyeHnA ropu3oHTaNIbHOW YCTONYMBOCTU.
PelweHve, npepnoxeHHoe crneumanuctamMm Komna-
HUNM «@upma MCTOKCTpoi», NPUHLMNMANBHO UHOE.
PaspaboTaHHasA KOHCTPYKUMA MHOrocBA3HaA: npu
3HauMTeNbHOM MponeTe el oAHOBpeMeHHO obecre-
YN U CYLLeCTBEHHYIO LWNPUHY. OTO 3HAUUTENIbHO
pacwmpsaeT BO3MOXHOCTW €e WCMONb30BaHUA: Mo
TaKOW TEXHONOMMM MOXHO MPOEeKTUPOBaTb He TOMb-
KO Haj3eMHble TOProBO-pa3BneKaTesSibHble LeHTPbI,
HO 1 MHble COOPYXEHMNA CaMOro pasfinyHoro npodu-
nA, BKAoYaa aBTomobunbHble goporu. OgHUM cno-
BOM, CO3fjaBaTb 6onee ynobHble Ans Nofen ycnosus
XW3HW Ha TPYAHOUCMONb3yeMblX TEPPUTOPUAX.

Paspes 2-2
TPK «MockBopeube»
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CBETONMPO3PAYHDIE
OREXAbl 30AHUA

PaboTbl N0 BO3BEAEHNI0 MHOTO(YHKLIMOHANBbHOIO 35-3TaXHOro
3AaHKA Ha nepeceyeHnn ONUMMNUINCKOTO NPOCMNEKTa 1
Camapckoii ynuubl UAYT NOJIHBIM XOAOM. YKe cfienaHa 6onbluas
YaCTb CBETOMPO3PAYUHbIX Orpaxaalolmnx KOHCTPYKUMIA dpacasa
CTUNOBATHOM YaCTy, HauaT MOHTAX MOLY/IbHOTO OCTEKNIEHUSA

BbICOTHOW BaLlHW.

Matepuanbl npegoctasneHbl OO0 «AntoTeppa CK»
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OBpPEMEHHbI  Merarnonnuc Heeo3-
MOXHO MpeAcTaBUTb 6e3 BbICOTHbIX
34aHUN. N npuymH ToMy MHOXeCTBO
- 3TO M 3CTeTUKa Honblioro ropopa,
1 AedrLNT 3eMeSIbHbIX YHaCTKOB Moj,
3aCTPOWiKY, @ 3HauWT, NX BbICOKAA LieHa, 1 KenaHue
pa3sMecTuTb B OAHOM MecTe pa3fiyHble B3avMogein-
CTBYIOLYME KOMMepUecKne CTPYKTypbl 6o orpom-
Hble Kopropauuu, AiA KOTOPbIX Takme COOpyXeHuA
ABNAOTCA, KPOME BCEro MpoYero, YacTblo UMUAKA.

Bblcnr!!h'/ﬁ deBpanb/MmapT

MocToAHHO pa3BMBalOWMECSH TEXHOMOMMM MO3BO-
NAT Co34aTb COBpPeMeHHble HeboCKpebbl noboro
apXUTEKTYPHOrO CTUAA — BOMIOTUTb NosneT daHTasmu
apxuTeKTopa B CTekne U meTanne. OgHako Takue
COOpPYXeHWA JOSKHbI He TONbKO MPOV3BOAUTL Bre-
yaTieHne Heo6bIYHbIM AM3aliHOM Y BbICOTHOCTbIO, HO
N COOTBETCTBOBATb COBPEMEHHBIM CTaHAAPTaM 1 Tpe-
60BaHMAM, NpeabaBAAeMbIM K HUM. M 3aecb 3acTpoit-
LMK CTanKnBaeTCA C pALOM TPYAHOCTEN.

K npumepy, npo3pauHble 3nemeHTbl ¢dacagos
NPAKTMUYECKM MOSIHOCTbIO MOKPbLIBAOT COBPEMEH-
Hble HeGOCKpeObbI. ABNAACH HEOTHEMSIEMOM YaCTbio
3KCTepbepa 3[4aHMA, OHU  XOPOWO NpomnycKaloT
COJIHEYHbIE NyuW, SKOHOMSA MoTpebneHne 3neKTpo-
SHeprun. Ho npu 3Tom Mbl CTafIkuBaemca C npo-
6nemoinn oborpeBa 3faHuWA, Tak Kak Tenjonotepu
yepes CBeTOMPO3payHyio YacTb Gpacapa B HECKOMb-
KO pa3 npeBblWaloT aHaNOrNYHble B HENPO3PaUHbIX
KOHCTpYKUuMAx. Hanpumep, cornacHo TpeboBaHMAM
CHwll 23-02-2003 «TennoBsas 3awmTta 3aaHun» u MICH
4.19-05 «MHOropyHKLMOHanbHble BbICOTHbIE 34aHUA
N KOMMAEKCbI», MPUBEAEHHOE CONPOTUBIEHNE TENSIO-
nepepaye cteHbl AnA MockBbl AOMKHO ObITb 6onee
3,12 m*°C/BT. lobnTbCA Taknx pe3ynbTaToB OT CTeKJ10-
nakeTa cerofHs HeBO3MOXKHO, HO MMHUMU3NPOBATb
3TV NOTEPY M YUNTbIBATb MX BMOJSIHE peanbHo. Kpome
TOro, TPYAHOCTU BbI3blBaeT OTCYTCTBME B HOPMATUB-
HbIX AOKYMeHTax CTaHAApTOB Ha dacagHyto cucTemy
B Lienom. B HacTosALee BpemMa MOXHO paccmaTpuBaTb
nnwb TpeboBaHNA AOKYMEHTOB, MMELWMNX OTHOLIe-
HMe K dacafHbIM KOHCTPYKLNAM.

Kak ke pewatb Bce 3T npobriembl? BoT Kak Kom-
MEHTUPYIOT CJIOXKMBLUYIOCA CUTYaUMIO CreumanucTbl
¢dumpmbl OO0 «Antoteppa CK», 3aHUMatoLwmneca cospe-
MEHHbIMU PpacagHbIMN TEXHONOTUAMM.

«Ha paHHbIi MOMEHT, NpX OTCYTCTBMU HOPMATKB-
HOW 6a3bl U HECOOTBETCTBMM HAWWX CTAaHAAPTOB M
YCNOBUIA €BPOMENCKUM, aMePUKAHCKUM, KUTaNCKUm
W T. A., TONbKO WCMbITaHUA MoOryT obecneuntb yBe-
PEHHOCTb 3aKa3uMKa B KauyecTBe U BbICOKMX TEXHU-
YeCKMX XapaKTepucTmkax dacafHon KOHCTPYKUUMW. ..
3auacTylo XapakTepuUCTUKW CTEKNa U APYrnx comyT-
CTBYIOLMX MaTEPManoB He COOTBETCTBYIOT 3asABNIEH-
HbIM MO0 COOTBETCTBYIOT TONbKO CTaHAApTaM CTpaH
- NPOW3BOANUTENEN 3TUX TOBAPOB. B CBA3M C 3TM Teo-
peTnyeckne pacyeTbl CUIbHO OT/IMYAIOTCA OT pe3yb-
TaTOB UCMbITAHWI, YTO Ha NPAKTMKE MOXET NPUBECTU
K nnayeBHbIM nocnefcTenam. Ha tepputopun PO yxe
BO3BEEHO HECKOSIbKO OOBbEKTOB BbICOTHOFO CTPOU-
TenbCTBa, KOTOpble Nocsie BBOAA B 3KCMyaTauuio
nokasanu cebs He C nyylleil CTOPOHbI: Ha BHYTPeHHel
NOBEPXHOCTN NPOUCXOAMN0 06pa3oBaHNe KOHLEeHCa-
Ta, KOHCTPYKLMWN NpOTeKanu 1 Npu HU3KMX Temnepa-
Typax npomepsanu...

ABNAACb reHepanbHbIM NOAPARYMKOM MO dacagHbIM
KOHCTPYKLMAM BbICOTKM Ha OnMMNMIACKOM npocnek-
Te, Mbl MPOBENN pPacyeTbl M UCMbITaHUA Haubornee
Ba)KHbIX Ha Hall B3rnAf napaMeTpoB, TakuxX Kak BO3-
[yX0-, BOAOMNPOHNLLAEMOCTb, CONPOTUBIIEHNE BETPO-
BOW Harpyske v TenjoTeXHNYeCKNe XapakTepucTuKn

Hawen cuctembl. [lanee Mbl COMOCTaBMAW MOMYYEH-
Hble TeopeTnYecKre flaHHble C pe3ynbTaTaMu UCMblTa-
HWiA, npoBefeHHbIX B HUMCO PAACH. BbluncneHHble
3HaueHWs MO COMPOTMBNIEHNIO BETPOBOW Harpyske
COMOCTaBUMbI C pe3ysibTaTaMu UCMbITaHUI Ha CTeHe,
Nno3BoNALEM UMUTUPOBATb faBfieHMe BO3dyxa C
nepenagamu 3500 lMa. YTo ke Kacaetca TennoTtex-
HUYECKMX XapaKTepUCTMK, TO TyT pacyeTbl, npose-
JeHHble no eBponenckum ctaHgaptam (DIN V 4108-4:
2002-02 1 EN 13947: 2007), noka3anu CBOIO HECOCTOA-
TENbHOCTb B HaLIMX CYpPOBbIX KMMATUYeCKUX YCio-
BUAX. B cncteme mbl MCNonb3oBanu ofHOKaMepHbIit
CTeK/oMaKkeT C aproHOBbIM 3anofIHEHNEM, BHYTPEH-
HUM HU3KO3MUCCMOHHBIM TPUMSIEKCOM Y HapY»KHbIM
CONHLe3aLWMTHLIM 3HeprocbeperaioLmm NOKPbITUEM.
W ecnu BbluMcneHHoe NprBeieHHOEe CONMPOTUBIEHNE
Tennonepegaye NPo3payHol YacTu AnA Halen cucte-
Mbl 6bI10 paBHO 0,81 M’ °C/BT, TO B KAMMaTUUECKO
Kamepe Mbl nonyuunu 0, 70 m> °C/BT. B Henpo3spau-
HOWM e 30He Hallell MOAY/bHOW CUCTEMbl 3a cuyeT
cneumanbHbIX pelleHunin, paspaboTaHHbIX Hamu, Obin
nonyuyeH pesynbtat 5,47 m> °C/BT, KoTopblii ¢ AMXBON
nepeKkpbiBaeT 3HaYeHUA, OTOBOPEHHbIE B HOPMAaTMUB-
HbIX AOKYMEHTaX.

MbI nonyunnu BbiCOKMe pe3ynbTaTbl MO BCEM Mapa-
MeTpaMm UCMbITbIBAEMO CUCTEMbI, KOTOPble YAOBNET-

s Bapremam T
=i

CTeHp Ans UCMbITaHUIA Ha BOZO-,
BO3JyXOMPOHULLAEMOCTb 1 CONPOTUBNEHNE
BETPOBOW Harpyske

MoHTax pacapHOM KOHCTPYKLNM
B KNMMmaTmyeckon kamepe HUNCO PAACH

BOpAnU TpeboBaHMAM 3akasumka. OgHako pasHuua
MeXay Teopuen 1 NPakTUKOW B ouyepefHon pa3 nog-
TBepXAaeT HeobxoAMMOCTb NpoBeAeHUs npeaBapu-
TeNbHbIX UCNbITaHU, YTOObI BNOCIEACTBUN He npu-
wocb pasbupaTtb pacag v nepegenniBaTb ero 3a CBON
CyeT, 3aN1e3ad TeM CaMbiM He TOJIbKO B CBOW KapMaH,
HO 1 NepeHOoCs CPOKM caun obbeKTan.

KaKue e BbIBOAbl MOXKET CieNlaTb AN1A ce0si 3aCTPon-
MK U3 BCEro Bblwecka3aHHoro? Bo-nepsbix, npu
Bbl6Ope TOro WMAN MHOrO CUCTEMHOFO pelleHuna Ans
BbICOTHOTO 3AaHNA BEAYLLYIO POSb AOMKHbI UTPaTb He
TONbKO W He CTOJIbKO SKOHOMMYeCKas CoCTaBnsAoLLasn,
CKONbKO TeXHMYecKue nokasatesny npefcTaBiieHHON
KOHCTPYKLUMUN. A BO-BTOPbIX, BCE BbllENEpPeYnNCsieH-
Hble ¢daKkTopbl He OyayT MMeTb 0CO6Oro 3HauyeHus,
eCnn 3asBNeHHble pacyeTHble 3HAYeHWA U XapakTte-
pUCTMKM He ByayT NoAaTBepPXKAEHbl UCMbITAHUAMM UX
CUCTEMbI, TPOBEEHHbIMU B COOTBETCTBMM C HOPMaMM
1 CTaHAapTamu, AeNcTByOWMMM Ha Tepputopun PO.

Bnaropapum 3a nomolwb B NOAroToBKe CTaTbiu
rMaBHOro KOHCTPYKTOpa OTAena cneunpoeKToB
000 «Antoteppa CK» A. B. Kypywesa n kKaHanaarta
TeXHUYeCKNX HaykK, 3aB. ceKTopom «Orpa)<aaiowjue
KOHCTPYKLUMU BbICOTHBIX U YHUKa/IbHbIX 3[aHUA»
HUUCOD PAACH A. A. BepxoBcKoro.

Smmtesnent
R,
L © s

Topes
rprarten

DparmeHT 31eMEHTHOTO
bacapa Ha 6aze CUCTEMHBIX
npodunen Schiico

000 «Antoteppa CK» -
reHepanbHbIii
nogpaauuk no dacagam
3naHuA «OPuCHO-
FOCTUHWUYHBIN KOMIEKC
C VIHXXEHEePHbIMU CeTAMY
1 COOPYXKEHUAMMY,
PacnonoXeHHbIN

no agpecy: r. Mockea,
OnumMmnuiickui npoespa,
BnageHne 1».
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KHAYO-OAUEPBOP]]

HoBbIn NpoAyKT B NNHenkKe

OrHesawmTtHbiX matepunanos KHAYO®

B 2009-m rogy B Poccum Bctynun B fenctame 3akoH N2 123
«TeXHUYECKMIA PErfiamMeHT O TPeboBaHMAX NOXaPHON 6€30MacHOCTY,
COMMacHO KOTOPOMY B HEKOTOPbIX NOMeLLeHNAX 0653aTeNIbHO
NPUMEHEHNE TONbKO HErOPIOYMX MaTeprasnos. MNpu 3Tom
TpeboBaHMA HOPM NOXaPHON 6€30MaCHOCTY K KOHCTPYKLUAM
NpakTUYeCKn He N3MEHUNCH. ITO NpUBeNo KoMmnaHu «<KHAYO»

K peLleHnio AONONHATL COCTaB NpeasiaraeMbix OrHECTONKIX
MaTepKanoB 1 HayaTb B Poccnm npon3BofCTBO HOBOTO AJi CTPaHbl
npopykTa — Heroptoyen (H) nautol KHAYO-Oanepbopa,.

Matepuanbl npepocTaBneHbl KOMNaHWen «KHAy(D»
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epef BBeAEHWEM HOBOrO 3aKOHa

rpynna «KHAY®» npepgnarana ans

NPOTUBOMOXKAPHOWM 3aWMnTbl CBOM

OCHOBHbIe NPOAYKTbI: TMNCOKAPTOH-

Hbole KHAY®-nucTol (TOCT 6266-97)
n runcosonokHuctole KHAY®O-cynepnuctbl (FTOCT
P 51829-2001). bnarogapAa ToMmy, 4TO MPOAYyKUMUA
npounsBoanTca B Poccmm M 13 MeCTHOro cblpbA,
KOHeYHana LeHa 3TUX CTpolMaTepunanos BbICLLIErO
KayecTBa AnA MoOKynaTenei oyeHb npuBiekaTesb-
Ha. [unc, cocTaBnALLWNIN OCHOBY M3AeNnin, cosgaet
KoMbopTHYlO cpefly obuTaHua Gnarojapsa cBoel
CNocobHOCTY BNUTLIBATb U3NMLWHIOW BRary U3 Bo3-
Jyxa n oTAaBaTb ee 06pPaTHO NPU CHUXKEHUN BRaX-
HOCTW BO3Ayxa B nomeueHuun. K Tomy ke ofHoW
N3 BaXKHENLWNX XapaKTePUCTUK 3TOro NPUPOLHOro
MaTepurana sBAAETCA ero HeropyecTb, YTO TakxKe

obecrneumBaeT BbICOKME MNOXapPHO-TEXHMYECKME
XapaKTepUCTUKX N38eNni, N3rotaBanBaemblix n3 rumn-
COBOrO BAXYLLEro.

MpumeHeHne B cTpouTenbctee KHAY®-nuctoB 1
KHAY®-cynepnucTtoB nossonsano pelwarb npobnemy
obecrneyeHns NPOTUBOMNOXKAPHON 3aLUMTbl B COOTBET-
ctBumn ¢ TpebosaHmamn CHul 21-01-97 «MoxapHasn
6€e30MacHOCTb 34aHNI 1 COOPYKEHUIY.

OpfHako, yunTbiBas BBeAEHME HOBbIX, bonee ecT-
Knx TpeboBaHWI K Moxapob6e3onacHOCTU WCMNonb-
3yembIX MaTepuanoB, NoTpebutenam, npexpe Bcero
NPOoeKTNPOBLUMKaM N apxuTeKTopaMm, cegyet obpa-
TUTb BHUMaHWe Ha MPUCBOEHHbIE KIaCcCbl MOXapHOMN
onacHocTy (cm. Tabnuuy 3 B ®3 N2 123) gna Bcex 6e3
NCKNIOYEHMA CTPOUTENbHBIX MaTepUanos.

TaK, MPUCBOEHHbIN KNacC MOXKapHOW OMacHOCTK
KM3 gna KHAY®-nucTa yxe He No3BonAeT NPUMeHATb
ero, Hanpumep, Ha NyTAX 3BaKyauuu (B BecTmbonax,
NNPTOBbLIX X0NNax, Ha NECTHUYHbIX KNeTKax) B 3aaHn-
AX, UMelLWnx bonee 9-Tu, HO MeHee 17-TU 3Taxen, Unn
BbICOTOI 6onee 28 M, HO MmeHee 50-Tu (cm. Tabnumuy 28
B O3 N2 123). 3gecb MOXHO NpuMeHATb 6o KHAYO-
cynepnuct, nonyumswuin knacc KM1, nuéo KHAYO-
Daitepbopa, umetowwmin knacc KMO.

KHAYO®-cynepnucTsl, nmetowne 6onee BbiCOKUE
no’kapHo-TexHnYeckme xapaktepuctukn (1, B1, O1,
T1) no cpaBHeHuto ¢ KHAYD-nuctom, pekomeHayeTtca
NPUMEHATb AN1A OTAENKUN B TeX MOMELLEHUSAX, K KOTO-
pbiM MpeabaABnAlTca 6onee ecTkue TpeboBaHuA
noxapHom 6e3onacHocTu. Ho B HEKOTOPbIX CyyasX,
HanprMep, Ha NyTAX 3BaKyauun B 3paHuax B 17 3Ta-
el unm 50-meTpoBbIX 1 BbilUe, U B 3a51ax, FAe Nomella-
eTcAa 6onee 800 yenosek (cm. Tabnuuy 29 B O3 N2 123),
KHAY®-cynepnancTbl yxe He MoryT 6biTb 1CMOb30Ba-
Hbl. B 3Tux cnyvaax komnanua «KHAY®» pekomeHnayeT
npymMeHsaTb KHAYD-Qaliepbops — vaeanbHblii maTe-
pvan ana ycTpomnctsa nperpag, npefoTBpalLaloLmx
pacnpocTpaHeHme 13 30Hbl NOXapa OrHA 1 MPOAYKTOB
ropeHus B Jpyrve nomelLeHns. STo JoKa3ann orHeBble
ncnbitaHna so BHUUMO MYC PO, koTtopbim nogeeprca
Kak caM MaTepuan, Tak U OTAeNaHHble MM OCHOBHble
KOHCTPYKLMWN NePeropoaokK.

KHAYO-Qaitepbopa, Hapagy ¢ KHAY®-nuctamu,
KHAY®-cynepnuctamu, nnutonn AKBAMAHEJb®
(kmacc KM3), pgononHAeT JfUHENKY nNpOTMBOMO-
MKaPHbIX KOHCTPYKTUBHbIX JINCTOBbIX MaTepuanos,
NO3BONAILWMX PeLlaTb 3ajayn Mo NPOEKTUPOBAHMIO
HEHeCYLWUX orpa)<aatLnx KOHCTPYKLUUA.

Korpa TpebyeTcs oueHb BbiCOKasi OTHECTOMKOCTb KOH-
CTPYKUUN — C npefenom, Hanpumep, 150 nnm 240 MUHyT,
komnaHuna «<KHAY®» npegnaraet ncnonb3osBaTb crewm-
arnbHble peLleHNs — Kak Ha 6a3e TpaAULIMOHHBIX CPeACTB
(KHAY®-nuct, KHAY®-cynepnuncT), Tak 1 € NpUMeHeHN-
eM HoBoro mMatepuana KHAYD-Maiiepbopg.

B npoBepeHHbix BO BHUUMO MYC wucnbitaHuAx
yyacTBOBaNM Takue TUMbl KOHCTPYKUWIA, KOTOpble, C
OHOW CTOPOHbI, YAOBNETBOPAOT TpeboBaHMAM MO
Heroptoyectn (knacc KMO), c gpyron — makcumarsb-
HO mpriemnembl Mo ueHe. Tak, AByXC/IONHasA 06LWwmB-
Ka MOrfa cocToAaTb U3 ogHoro cnoa nautol KHAYO-

Qarepbopp, Kak bonee fopororo Mmatepuana, BTOpon
Xe cnoli MoHTMpoBancsa n3 o6biuHoro KHAY®-nncra.

Mpy Heob6xoANMMOCTY AOCTUKEHUA Bonee BbICOKMX
npeaenoB OrHeCTONKOCTN KOHCTPYKLUMIA C MCMOMb30-
BaHnem KHAY®-OQaniep6opn BO3MOXHO Kak mpume-
HeHWe 3TUX NANT Pas3fIMYHON TOMWKMHbI, Tak U 6onee
NAOTHbIX MUHepanoBaTHbIX NAuT. Mpu nposegeHUN
NCMbITaHWI cnelmanbHO UCMoNb3oBanach caMas HU3-
KasA Mo NJOTHOCTVM MUHepanbHasA BaTa, YTOObl OCHOB-
Hyl0 Harpy3Ky npuHana ninta KHAY®-Oaliepbopa.

B panbHeiwem rpynna «KHAY®» nnaHupyeT nposecTu
cepTdUKALMOHHbIE MUCMbITaHWA OFHEe3aLUTHON 06nu-
LIOBKW CTanbHbIX KONOHH nnuton KHAYD-DOaiepbopg ¢
TonwmMHOM 20 MM (No cneLunanbHOMY 3aKasy).

Yxe cerogHa nantbl KHAYO®-Oanepbopn oteue-
CTBEHHOrO MpPOM3BOACTBA MOXHO npuobpectn B
Poccun. HenmsmeHHO BbicOKOe KauecTBO MpoAykTa
TpaguumoHHo ana upmbl «KKHAYO», |

Mo Bonpocam KpynHbIX ONTOBbIX MOCTaBOK ObpaLlaiTech
B CObITOBbIE OpraHu3aunm «KHAYOx»:

KHAY® MAPKETUHT KpacHoropck, Ten.: +7 (495) 937 95 95;
KHAY® MAPKETUHT CaHkT-MeTepbypr, Ten.: +7 (812) 718 81 94;
KHAY® MAPKETUHI HoBomockoBck, Ten.: +7 (48762) 29 291;
KHAY® MAPKETUHT KpacHogap, Ten.: +7 (861) 267 80 26;
KHAY® MAPKETUHT YenabuHck, Ten.: +7 (351) 774 21 45.

deBpanb/MmapT BblcﬂTM
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«XO0JIORHO-TEMJIbIE»

OACAADI

COBpEMeHHbIe TEXHONOTNN CTPOUTENDbCTBA AAlOT BCE 60nblUe BO3MOXHOCTEN OnAa peanmsaunn TBopYeCKMX 3amMbiC/1I0B

APXUTEKTOPOB U CTpOVITeJ'IeVI npw BO3BeAEHNN 30aHNA 1 COOp)l)KEHI/IVI. anIMEHeHVIe B CTPOUTENDBbCTBE CUCTEMHDIX

aNIOMVHUEBBIX APXUTEKTYPHBIX NPOGUNEN NOMOXKMI0 HAUano CO3AAHMI0 NETKUX, MPOUHbIX TENI0COeperaoLx,
CBETOMPO3PaYHbIX KOHCTPYKLMIA. B CBA3M € 3TVIM OTAEN pa3paboToK 1 pa3suTisa KomnaHum «TATIPO®», agnatowmincs

OAHNM K13 €€ KNtoYeBbIX no,u,pa3,qeneHV||7|, NOCTOAHHO COBEPLUEHCTBYET CYLLECTBYOLWME KOHCTPYKTUBHDIE peLleHnA

N BHEJPAET HOBbIE.

Matepuanbl npegoctasneHbl 3A0 «TATMPO®»

erogHa dacap 3paHNA — 3TO cepbes-
Hbll  QYHKLMOHANbHbIA  3MIEMEHT,
KOTOPbIN AOMmKeH 06ecneunTs:

« TEMJIOBYIO 3aluUTy 38aHus (dacag
ABNAETCA OCHOBHbIM WUCTOYHUKOM
TennonoTepb B XONOAHbIN Nepnog, a Tak»ke OCHOBHOM
3aLUTON OT TEMNA B XKapKni);

+ 3BYKOBYI0 3aliMTy (60NbLUINMHCTBO 3A4aHWI CO CBe-
TOMPO3PAYHbIMU OFPAKAAWUMN  KOHCTPYKLMAMUN
HaXoAuUTCA B ropofax, rae WymM CyLecTBEeHHO NpeBbl-
LwaeT KOMGOPTHLIN AfA YeNioBeKa YPOBEHb);

+ MPOYHOCTb M YCTOMUMBOCTb dacafa K BHELHUM
BO3AENCTBUAM;

+ rapaHTMpoBaTb MoXapobe3onacHOCTb U OrHe-
CTOMKOCTb;

+ ONTMMU3MPOBATb KOSIMYECTBO M CTOMMOCTb BCEX
MaTepuanos, coctasnalwWwmx bacag 3naHus.

Bce 3™n 3apaum pelaeT «xonofgHo-Tennbln» dacag.
QacagHble cucTeMbl JaHHOrO Tuna npuobpeTaloT Bce
60/bLLUYI0 NOMYNAPHOCTL CPefn 3aKasuvMKkoB U apxu-
TekTOpOoB. CcTEMa «XOMNoA-TEeNSIo» NpefHa3HauyeHa Ans
oCTeKNeHUA 30aHn, rae HeobxoarMa Br3yasnbHO Hepas-
nnyMman KombuHauma dacaga C TeNNbIMY peLleHNAMN B
OKOHHOM npoeme (34ecb OH BbINOMHAET Bce GyHKLMM
CTaHZAPTHOrO OKHa) U XONOAHOW YacTy Ha FyXol CTeHe
(nexkopatuBHas GyHKUKS).

KoHcTpyKTuMB «xonogHo-Tennoro» dacaga npeanona-
raeT pasfesnieHve KOHCTPYKLMM Ha yyacTKax nepexopa
C [JTyXOW XONOAHOW YaCTW CTEHbI Ha «TEMNJIbI» OKOHHbIN
npoem. «Tennaa» YacTb KOHCTPYKLUMW yCTaHaB/MBaEeT-
CA Ha BbIHOCHbIX KPOHLUTEHaX, B pafioHe OKOHHOro
npoema, 1 yTennaetca no nepumeTtpy 3GGeKTBHbIM
YMAOTHUTENEM.

«XonofHaA» 4acTb KOHCTPYKLUU CTbIKyeTca C
«TEMNNIoN» TONbKO BO BHELLHEN 30He KOMOVHUPOBAHHO-
ro Npodunsa, HaxoAALEroca B «XONOAHON» YacTu.

B «xonopHbIx» 0651acTAX OCTeKNeHVEe BEAETCA He CTEKNO0-
naketamu,, a 0bbluHbIM CTeKnoMm. M 3a HUM moxeT obpa-
30BbIBaTbCA KOHAEHCAT, KOTOPbIA [OIMKEH UCMAPATLCA.
Mo3aTomy «xonopHble» 0bracTyi HE06XoAYMO 06s3aTENBHO
npoBeTprBaTh. Mexay CTEKIOM 1 CTEHOW 3AaHNA OCTaBNA-

3K -5020

TN -5014M
TN - 5005M

Mpodunb
nepexoaHnKa

TN - 50322
TNy - 004MM
LWranuk

TN -5014M
Mpwxum
TNy - 007MM

TN -50322

TM-5014M
TN -5005M

erca HEKOTOprIZ 3a30p, 1 B 3TOM NPOMEXKYTKe CO3JaeTcA
KaMWHHbIN 3¢¢6KT — BbITAXKa. I'IoaTomy BCA BNara, KOTo-
panA O6pa3OBaJ1aCb B pe3ynbrate CE30HHbIX N AHEBHbIX
TEMMNEPATYPHbIX KonebaHuii, BbITArMBaeTCA BBEPX. 310
ABNAETCA xapaKTepHoPl 0COBEHHOCTbIO KOHCTPpYyKLUnn,
I'Ipe,D,OTBpaLLIalOLLleVI npomep3aHne CTeH 3a4aHNA.

I'Ipe,qnaraﬂ AaHHYI0 CUCTEMY, a TakKXe HaKonneH-

HbIlA OMbIT B BbINOMIHEHWN «XONIOAHO-TEMNbIX» Ppacaaos,
komnaHuA «TATIIPO®» rapaHT/pyeT CBOUM NapTHepam
ycreLHyto peanu3auuio Nobbix, faxKe camblX CTOXHbIX
NPOEKTOB 1 NPUIaLLaeT K COTPYAHNYECTBY.

[o6po noxanoBaTb K nugepam!

3A0 «TATPO®»
423802, Pecny6nuka TaTapcraH,

r. Ha6epexHbie YenHbl, np. Mycbl xkanuns, 4. 78.

Ten.(8552) 77-82-04, 77-82-05, 77-84-01
www.tatprof.ru

deBpanb/MmapT
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KOHCTPYKLIUU BALLUHHN

«OXTA LLEHTPA»

MpoekKT 6awwHn «OxTa LieHTp» Bbi3Ban 60/bLLOE KONNYECTBO
anckyccmin. OBHAKO C TEXHUYECKOW CTOPOHbI OH NpopaboTaH

B MOJSIHOM Mepe 1 BO3MOXHOCTb ero NpakT1Yeckon peannsaunm
He BbI3bIBaeT COMHEHWA. [e 1 Koraa BO3BeAyT 3TOT KOMMEKC,
noka Hen3BecTHO. Ceilyac MHBECTOP pacCcMaTpMBAeT pasfinyHble
BapWaHTbl NNOLWAA0K. byaeT nn NnpoeKkT peanv3oBaH B JaHHOM
BMAe nnu noTpebyeTca cepbe3Han nepepaboTka — Toxe noka
3aragka. OLHO MOXHO CKa3aTb TOYHO: Ha 3TOM NPUMeEpe NosyyYeH
onpegeneHHbl OMNbIT CO34aHMA CTOMb CNIOXHbIX KOHCTPYKLMNA,
KOTOPbIM CErofHaA aBTOPbI JeNATCA C HaWmmm yutatenamu. Ctatba
HanmcaHa pa3paboTurKamy KOHCTPYKTUBHOIO pasaena NpoeKTa
11 NOCBALLEHa ONMCAHMI0 KOHCTPYKLWIA 3faHunA GaliHm 1 BONpocam

VX pacyeTa.

Tekct BITAQVUMUP TPABYLL, A-p TexH. HayK, rMaBHbIi KOHCTPYKTOP NPOEKTa,
AJIEKCEN LUAXBOPOCTOB, KaHf. TEXH. Hayk, 3aM. MaBHOrO KOHCTPYKTOpa NpoeKTa,

000 «/HdopcrnpoeKT»

Bnagumup Tpasyw

Anekcen LLlaxsopocTos

1.0COBEHHOCTU KOHCTPYKTUBHOW CXEMbI

1.1 OnucaHue 6awHn

Komnnekc «OxTta LleHTp» coctont n3 396-meTpoBon
GalIHN N HECKONbKMX 34aHWIN BbicoTon fo 11-Tn 3Ta-
xen, nmetoLwmx obwyto cTunobaTHylo YacTb. OCHOBHasA
OallHsA BKNOYAET 78 HaA3eMHbIX U 3 NOA3EMHbIX 3TaXa.
Pa3mepbl nog3eMHOM YacTh 34aHNA MMELOT B NlaHe
89%89 M 1 GopMy paBHOCTOPOHHErO NATUYTONIbHMKA
C ANIMHOW KaXX oW CTOPOHbI 57 M.

M®opma 6GawHNM — KOHycoobpasHas, 3aKpyuyeHHas.
MepeKpbITnA MMetoT B NnaHe Gopmy 5-T KBagpaTHbIX
«J1enecTKoB», COeAVHEHHbIX MeXAy cobol KpyribiM
LeHTpanbHbIM Aapom. Mo mepe yBenmyeHnsA BbICOTbI
«J1IenecTKn» 3aKpyurBaloTCcA BOKPYr CBOel ocu npo-
TUB YaCOBOW CTPENKWU, UX pasMepbl YMeHbLIAITCS,
a LeHTp CMeLlaeTca B CTOPOHY OCW Kpyrnioro agpa
3[4aHMA. YnpolleHHada MogeNib MOCTPOeHUs 6GallHu
nokKasaHa Ha pucyHkax 1, 2.

BblcOTHOE 3faHMe OTAENeHO OT BCEro KoMmnekca
«OxTa LleHTp» 0CafoyHbIM LIBOM B YPOBHE MOA3eMm-
HOW yacTy, BKAYaA GyHAAMEHTHYIO NAMTY. Takum
o6pa3om, BAMAHME OKPY>KaloLWKMX 3AaHNI KOMMIeKca
Ha 6allHI0 (32 WCK/IOYEHMEM CBAHOFO OCHOBAHWA)
NCKoYaeTcs.

TMaBHbIMN HECYLMMIW KOHCTPYKLUAMW 3haHUA ABNA-
I0TCA LEHTPANIbHOE Xene306eToHHoe Aapo 1 15 meTan-
NINYECKNX KOMOHH MO nepumeTtpy. [nA ymeHblueHWA
nponeTos BHyTpy 6allHm 6binu BBeLEHbI elle 5 meTan-
NNYECKNX KOMOHH.

KOHCTpYKTUBHaAA cCxemMa 3[aHMA - KapKacHO-
cTBOMIbHAsA. PKeCTKOCTb 1 YCTOMUMBOCTb GalHN obe-
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CrneyrBaloTCA COBMECTHOWN paboTtoi sapa 1 10 meTtan-
NNYECKMX KOSTOHH MO NepUMETPY, COeIHEHHbIX MeXayY
coboii ayTpurepHbiMn 6ankamu, PacronoXeHHbIMU B
ypoBHAX 17-18, 33-34, 49-50 n 70-ro TexHu4eckKux
sTaxel. LleHTpanbHoe »ene3o06eToHHOe AAPOo Aname-
Tpom 24,5 M SIBNSIETCS OCHOBHbIM 3f1eMeHTOM, obecne-
UMBaKOLWMM BOCMPUATME FOPU3OHTANIbHbIX Harpy3okK.
OpHako, Npy OTHOLWEHWM AuameTpa Agpa K BbicoTe
3[aHnA, cocTaBnAwWwem okono 1/16, B Hawem cnyyae
MKeCTKOCTV OJHOrO AAPa OKa3aNocb HeJOCTaTOYHO ANA
BbINOMHEHUA TPe6OBaHWI HOPM MO FOPU3OHTANILHOMY
OTKJIOHEHWNIO Bepxa 3AaHuA. BeepgeHne ayTpurepHbix
6a510K NO3BONINIIO YMEHbLUNTL FOPU3OHTasIbHbIE Nepe-
MeLLeHNA Bepxa 34aH1A OT AeNCTBNA BETPOBbIX Harpy-
30K npumepHo B 1,7 pasa.

B paboTe Hecywwmx KOHCTPYKLUIA 30aHUA aKTUBHO
YyuyacTBYIOT OWNCKU MepeKpbITUiA, KoTopble obecneyu-
BalOT Mepepayy ycunui OT BETPOBbIX Harpysok wu
rOpPV30HTaNbHON COCTaBAAIOLLEN YCUINIA OT U3SIOMOB
ocel KOJIOHH Ha AAPO 34aHunA.

1.2 KoHcTpyKunn ¢yHaameHTOB

Oco6eHHOCTN reosIorMyeckoro CTPOeHUA NNoLwaaKn
CcTpouTenbCcTBa NprBeaeHbl B cTatbe MNetpyxuHa B. 1.,
LWynateeBa O. A. n ap. [1]. Jo ry6uHbl 50 M rpyHTbI
B OCHOBHOM cnabble, ¢ HU3KUM mMopaynem aedopma-
uun, obnagatoT NiIbIByHHbIMU CBOMCTBaMU. B KauecTBe
dyHOameHTa 34aHMA 6blIO0 MPUHATO OCHOBaHWe U3
cBari-6apetT, 3arnybnaembix Ha 75-MeTPOBOW OTMETKe
B CJI0V BEHACKUX MKH, obnapatowwmx moaynem gedop-
Maumu cabiwe 150 MMa. MpoekT 6apeTTHOro OCHOBA-
HUA 6bin paspabotaH OO0 «CMA «fapocneunpoeKTy,
a npoeKkT ¢pyHAAMEHTHOW NAWUTbI U BCEX Bbilesne-
Kalmx KOHCTpYKUMi 3paHusa 6awHu caenaH OO0
«MHpopcnpoeKT».

Mo cBaliHOMy OCHOBaHWMIO BbiMonHAeTCA GyHAA-
MEHTHaA nnauTa (NAUTHBIA POCTBEPK) TOMLMHON
3,6 M. ODyHAamMeHTbl apMUPYIOTCA Kak OTAENbHbIMU,
Tak U CNapeHHbIMW apMaTypPHbIMU CTEPXHAMU U3
apmatypbl Knacca A500C no FOCT P 52544-2006.
OcHoBHoe (poHOBOE) apmupoBaHme GyHAAMEHTHOMN
NANTbI COCTABNAT IBE HUKHUX N ABE BEPXHUX CETKMN
M3 CMapeHHbIX cTepxHeln (2x32 A500C) c¢ warom
300x300 mm no scemy nonto nNauTbl. MakcumanbHoe
KONMYeCTBO AOMNONHUTENbHbBIX apMaTypPHbIX CETOK
B GyHOAMEHTHON NNUTE pacnonoXeHo B Hanbonee
Harpy»eHHOM mecTe — Mo AAPOM 3AaHuA. Kpome
TOro, apMaTypHble CETKU NpeayCcMOTPEeHbI Takxe Ana
BOCNPUATUS MEMOPAHHbIX YCUNI OT TEMNepaTypHoO-
YyCafloUHbIX Hanps>KeHU B cpefHer yacTn dyHAa-
MEHTHOW MANTbI.

BbIAABJINBAHUE KPYYEHUE

BepxHue apmaTypHble ceTK/ YKnafbiBaloTcA Ha crne-
LnanbHble NoafepXMBaloLme KOHCTPYKL MK, KOTOpble
COCTOAT W3 OMOPHbIX CTONMNKOB, YCTaHaBIMBaeMbIX C
warom 3x8 m, 1 6anokK, HecyLmMX NPOMEKYTOUHbIe 1
BEpXHUe ceTKn (cMm. puc. 3).

BbeToH B $pyHAaMeHTHOI NnuTe Knacca no npoYHo-
CTV Ha cxaTue B60, MapKn no BOAOHENPOHNL@eMOCTH
W12, mapku no moposocTtonkoctu F150.

1.3 KOHCTpPYKUMN NOA3eMHOI YacTh

STaxn -4, -3 1 —2 Haxo[ATCA HUXKe NIAHNPOBOYHOMN
OTMETKM 3eMnu; —1-11 3Ta)k PacroNoXKeH yxe Bbllle ee
YPOBHSA 1 UMeeT rabapuTbl, COOTBETCTBYIOLME pa3me-
pam Hai3eMHOW YacTu 3JaHuA.

[na cHuKeHna paBneHna Ha pyHAaMeHT Hernocpea-
CTBEHHO MoA AAPOM 6allHM B YpOBHAX -4, -3 1 -2
npeaycMOTPEHbl CTeHbl-TpaBepCbl TonwmHon 800 mm,
obecneunBaiolwme 6onee paBHOMEPHYIO Mepepauy
ycunum ¢ agpa.

B ypoBHax -4, -3, -2 noA3emMHoi YacTu 6alHu
pacnonoxeHbl 10 }ene306eTOHHbIX KOJIOHH CeYeHu-
em 1350x1350 MM, BOCNPUHUMAIOWMX Harpysky oT
MeTa/lINYeCKNX KOJNIOHH Hafi3€MHOW YacTu 34aHunsA, 1
30 »Kene3o06eTOHHbIX KONMOHH ceyeHnem 70x700 mm,
3aKaHUYMBALWMXCA B YPOBHE MOKPLITUA —2-r0 3Ta)<a
(cm. puc. 4).

Bce Hecywme BepTUKanbHble Xene300eTOHHble
KOHCTPYKUMM NOA3EeMHON 4acTu (CTeHbI-TpaBepChl,
Hapy>KHble 1 CTeHbl AAPa) BbIMONHAIOTCA U3 OeTOHa
Knacca no NPoYHOCTM Ha cxaTume B8O. MnanTbl nepe-
KPbITUA MOA3EMHON YacTy BbIMOMHATCA U3 GETOHa
Knacca B60. Apmatypa Bo BCeX Kene300eTOHHbIX KOH-
cTpyKumax knacca A500C no FOCT P 52544-2006.

1.4 KoHcTpyKuun agpa

LleHTpanbHoe »ene3obeToHHoe AApO ABNAeTCA
OCHOBHbIM HeCYLUM KOHCTPYKTUBHbIM 3/1EMEHTOM
3aaHnA. OHO BOCNPUHMMAET BEPTUKAJIbHbIE U ropu-
30HTasIbHble Harpy3ku Ha 3AaHune un nepefaert ux Ha
dyHOaMeHT.

CYXEHUME U3rme

TonwmnHa HapyHbIX CTeH Aagpa -3, -4 3Taxen ycra-
HoBneHa B 2000 mm. Ha -2-m, -1-M, 1-M 1 2-m 3Taxax
- 1200 MM, Ha 3-m, 4-m 1 5-m aTaxkax — 1000 mm, € 6-ro
no 58-1 staxun — 800 mm, ¢ 61-ro no 68-n n c 71-ro no
79-1 3taxn — 400 mm. uameTp agpa 3aaHMA mMeHsA-
eTCcA No BbiCOTe ABa pa3a: B YpoBHAX 59-ro u 60-ro,
a Takxe 69-ro n 70-ro ataxen (cm. puc. 7). B mectax
M3MeHeHVA AnameTpa fgpa TONWMHA CTeH Ans obe-
cneyeHua nepexofa coctasnsaet 3550 n 3450 mm cooT-
BETCTBeHHO. HapyXHblli guameTp agpa B Gonbluei
yacTu 3paHMA cocTaBnAaeT 24,5 M; HaunHaAa C 61-ro
3Ta)ka OH ymeHbluaeTca fo 18,6 M; a ¢ 71-ro sTaxa — o
12,1 M. Cxema apMmMpoBaHuUs sgpa 6awHM npuBeaeHa
Ha puc. 5.

Puc. 1.
YnpoleHHasa Moaenb
NnocTpoeHua GawHn

Puc. 2.
Bup Ha 3paHue cBepxy
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CXEMA APMUPOBAHUA ®YHAAMEHTHOW NNINTbI (YC/IOBHO NOKA3AHO MAKCUMAJIbHOE KOJIMYECTBO CETOK)

Puc. 3.
KoHcTpyKumn
dyHAAMEHTHOW MANTDI

B ypoBHsax 17-18; 33-34 n 49-50 3Taxen K Hapy-
HbIM CTeHaM fAApa KpenATca MeTaianyeckue ayTpu-
repHble 6anku (Mo 10 WTYK Ha KaXXablil ypoBeHb). [na
STOW Lienun B Hapy>KHbIX CTeHax AApa B YPOBHAX dTa-
el, yKasaHHbIX Bbllle, NPeAyCcMOTPeHbl MeTanye-
CKMe 3aKknagHble Aetanu, BOCMPUHUMAIOLWMe yCunma
CABUra 1 OoTpbIBa.

AnAa KpenneHua meTannnyeckmx 6anok nepexkpbITuii
OUCHBIX (TUMOBBIX) STaXel B HAPY»KHbIX CTEHaX Aapa
npeaycMOTpeHbl 3aknagHble getanu. Kpome ycmunui
OT NpUKpensieHna 6anoK ykasaHHble 3aKnagHble feTa-
NN BOCMPVHUMAIOT FOPU3OHTallbHble YyCUIMA, nepe-
JaBaemble OT MeTa/INYeCKNX KOJIOHH KapKaca yepes
MOHOJINTHbIE AUCKM NepPeKpbITUIA Ha ARPO 34aHMA.

beToH B CTeHax UeHTpanbHOro sgpa Knacca no
npoYHOCTU Ha cxkaTne B80. ApmaTypa knacca A500C
no NOCT P 52544-2006.

ApMupoBaH/e CTeH Aapa Ha3Hayanocb B HUMHMKX
3Ta)kax Mo pacyeTy No MepBoi rpynne npeaenbHbIX

Bblcn].!!h'/ﬁ deBpanb/mapT

COCTOSIHUIA (MO MPOYHOCTK), B BEPXHEN YacTh GallHu
- Mo BTOPOW (ANA yBeNnMYeHUA XeCcTKoCTu Agpa). 3a
CyeT yyeTa apMaTypbl MOAYNb YNPYroCcT! Hapy>KHOMN
CTeHbl yBenmumBaeTca Ha 16% (npu p = 2,7% no cpas-
HEeHUIo C MmoZynem ynpyroctu 6eTtoHa B80 (c yuetom
ANUTeNbHOW NON3yyecTn).

1.5 KOHCTPYKUMN MOHONNTHBIX NepPeKpPbITUN
Haf3eMHol YacTun

YunTbiBaa 0COOGEHHOCTM KOHCTPYKTMBHOIO pelle-
HUA 3JaHnA (3aKpyyeHHasa cnupaneBuaHas popma),
KaXkAbl AUCK NEePEeKPbITUA JOJKEH BOCMPUHUMATb
3HauMTeNIbHble TOPU3OHTalNbHbIE YCUNMA, BO3HMKA-
lowme 13-3a Hak/ioHa OCell KOJIOHH. B ¢cBA3mn ¢ 3Tum
npeaycMoTpeHbl AOMOMHUTENbHbIE MepOonpuATHA,
yuunTbiBaoLme ocobeHHoCcTr paboTbl AMCKOB nepe-
KpbITWiA: ycuneHHoe ¢GOHOBOE apmMupoBaHue Ans
nepefaym pacTaArmBavolWnx U CABUralLWNX YyCUINN
OT HaKMOHHbIX KONMOHH K AAPY 3[4aHWA; 3aKfiagHble

apmaTypHble KapKacbl-«pO3eTKu», npuBaprvBaemble
KO BCEM KOJIOHHaM B YPOBHe cepeAnHbl MOHONNTHOWN
NANTbI NEPeKPbITUA; 3aKNagHble apMmaTypHble KapKa-
Cbl, NPVBapuBaemble K 3aKnafgHbiM feTanAaM C BHeLl-
Hell CTOPOHbI HAPY»KHOW CTeHbl Aaapa (cM. puc. 6).

MoHonuTHble Xene3obeToHHble NepPeKpbITUA Haf-
3eMHOW 4acTW 3[aHMA BbINONHAIOTCA ABYX TUMOB: B
HeCcbeMHOI onanybke 13 cTanbHOro NPOPUINPOBaH-
HOro HacTuna (nepekpbiTA OQUCHBIX STaKel BHe
npeaenos AApa) 1 B CbeMHoI onanybke (nepekpbiTua
BCEX 3TaXeW BHYTPW AApa N TEXHUYECKUX STaxen
BHe npepenos Agpa). MoHonuTHble »ene3ob6eToHHble
nepeKkpbITUA BHe Npefenios AApPa, BbiMOSHAEMble Kak
B CbeMHOM, Tak U B HeCbeMHoW onanybke, onvpatotca
Ha MeTannnueckue 6anku.

MNepeKkpbiTNA HaA3eMHOW YacTu BHe Npeaenos aapa
BbINONHATCA NO NpodHacTUAYy TonwmHon 180 mm B
oUCHbIX 3Taxax 1 250 MM Mo cbeMHol onanybke B
TeXHUYECKMX STaXKax.

BHYTpW Afgpa nepekpbiTUA BbIMOMHAIOTCA TONLWN-
HOM 200 MM B OPUCHBIX U 250 MM B TeXHMYECKUX
JTaxax.

BbeToH B mepeKpbITMAX BHYTpWM Afpa Knacca no
NPOYHOCTU Ha cXaTne B60. beToH B nepeKkpbITUAX
BHe npepenoB Afpa (Mo HecbemHOW onanybke w3
npodUANPOBaHHOIO HacTWa) Kacca No MPOYHOCTM
Ha okaTve B40. ApmaTtypa Bo BCEX Xene3o6eTOHHbIX
KOHCTPYKUmAxX Knacca A500C no NOCT P 52544-2006.

1.6 MeTannnuyeckne KOHCTPYKL UM KapKaca
KoHcmpyKyuu KOIOHH

CTanbHble KOMOHHbI PacnosfioXeHbl NO NePUMETPY U
06ecneymBalOT oNvMpaHue CUCTEMbl GaNloK MeX3TaX-
HbIX NEPEKPbITWI Ha MPOeTe OT LEHTPANIbHOrO Xene-
306eTOHHOTO AfPa [0 HAPYXXHbIX CTEH 3JaHNA.

MNMonepeyHoe ceyeHne KOJIOHH — KBagpaTHas Tpyba
ceyeHMeM MO Hapy»KHbiM rpaHAm 850850 mm gnsa
KonoHH K1 n K3 ¢ TonwmHom cteHkn ot 140 go 100 mm
1 850%x650 mm (nocne 5-ro ataxka — 850500 mm) ana
KONOHH K2 1 K4 ¢ TonwmHom cteHkn ot 140 go 50 mm.

Heobxoanmas nnowaab ceuyeHus KonoHH K1 n K3
nosyyeHa U3 pacueTta 34aHuA, NpyM 3TOM onpepe-
NAKWNM ABUACA pacyeT Mo BTOPOMY MpeAesnbHO-
My COCTOAHMIO (MO ONTUMM3aLMM TOPU3OHTAsNbHbIX
nepemMeLLeHnNin N yCKopeHUn Bepxa 3gaHus). CeyeHusa
KonoHH K2 n K4 onpepeneHbl mcxopa W3 Bblpas-
HMBAHWUA HanNps)XeHU B KonoHHax K1 n K3 pna
npefoTBpalleHnsa nepekoca 3Taxen. Takum obpa-
30M, HaNpPAXeHMA B KOJIOHHAX OT CKUMAILWMX YCu-
nuidi He npesbiwatoT o = 2000 kr/cm?. C yueTom xe
13rnbarLMx MOMEHTOB HaMpPAXXeHNA B KOJIOHHAxX He
npesblWwaioT 6 = 2400 Kr/cm? nNpu 3HaYeHUU pacyet-
HOrO CONPOTUBNEHMA Ry = 2650 Kr/cm? ona TONWUHbI
npokata t = 140 mm.

Ina obecneyeHns MOMEpPEYHON KeCTKOCTU ceye-
HUA KOJIOHHbI NpefyCcMOTpeHa YCTaHOBKa BHYTPEH-
HUX gnadparm (Mo TPem CTOPOHaM CeUYeHNA) B MeCTaxX
NPUMbIKaHNA 6aNoK MeX3Ta)HbIX NePeKPbITUIA.

[lnAa NoBTOpeHMA CNOXHOW KPWUBOW reomeTpuye-
CcKOW GOpPMbl 3[aHNA KONOHHbBI BbIMOJHAITCA NPAMO-

CTeHbl 11 KONIOHHbI
—4 3Taxa

Paspe3 1-1

Paspes 2-2

JIMHENHbIMM YYacTKaMU BbICOTOW B 2 3TaXa, C nepeno-
MaMu B yPOBHE MepeKpbITI HEYETHbIX STaXel.

MoHTa»Hble CTbIK/ KOJIOHH MOAHATbI OTHOCMTENIbHO
nepekpbITUn Ha 1,7 M, nepegaya CKUMAIOWNX YCU-
NNiA NpefycMoTpeHa Yepes ¢ppesepoBaHHbIE TOPLbI,
nornepeyHble CUsbl NepeaaloTca 3a CYET CUM TPeHUs
MeXAy TOopLamy KOJIOHH, a TakKXe HaKnaJkamy Ha
MOHTA>KHOW CBapKe.

lopu3oHTanbHaA cocTaBnswwWan BepTUKaNbHON
Harpyskn (nopsgka 35 TC), BO3HMKawowWwaa B MecTe
nepenoma KOJIOHHbI, BOCNpUHMaeTcs 6ankamm nepe-
KpbITUA 1 NepefaeTca Ha Xene3obeToHHY nanTy
nepekpbiTua yepes ynopbl Nelson, npuBapeHHble K
BEPXHUM noscam 6anoK, 1 C Xene3o0eToOHHON NnTbI
— Ha UeHTpasbHoe AApo 3gaHus. Kpome Toro, ropu-
30HTasNIbHble COCTaBMALME CUM CKATUA B KOMOHHAX
nepeparTcs HeMOCPeACTBEHHO Ha »Kerle306eTOHHble
OVCKN MepeKpbITUA Yepes cneuunanbHble 3aknagHble
[eTanu, NprBapeHHbIe K KONMOHHE.

CTeHbl 1 KONIOHHbI
-1 3Taxa

Puc. 4.
KoHcTpyKumMmn nogsemHomn
yactu
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Puc. 5. Cxema apmupoBaHua agpa

MNAH NEPEKPbITUA 11 3TAXKA. ONAJTYBKA. APMUPOBAHUE

Puc. 6. KOHCTpyKUMW NepeKkpbITUi

94
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@Ope3epoBKa TopLa KOMOHHbI MOA NPOU3BOJSIbHLIM
NPOCTPaHCTBEHHbIM YTIOM ABNAETCA Hanbonee Cox-
HOW 1 OTBETCTBEHHOW TEXHONOIMYECKOW onepauunen
B MpoLuecce ee N3roToBsieHNs, MO3TOMY Npu Bbibope
3aBOfa — U3roToBUTENA METANINIOKOHCTPYKLUIA Heob-
X0AMMO 06paTUTb 0CO60e BHYMAHMNE Ha ero BO3MOX-
HOCTU NPU BbINOSIHEHUN UMEHHO 3TOW TEXHONOrMYe-
CKOW onepauunun.

UneHeHne KONOHH Ha MOHTa)KHble 3/1IEMeHTbl NpPo-
N3BOAMUTCA B COOTBETCTBMM C BO3MOXHOCTAMU Fpy30-
NOABEMHbBIX MOHTaXHbIX KPaHOB W YTOYHAETCA Mpu
pa3paboTke npoekTa npousBoacTBa pabot (Mmbo
npoekTa opraHM3aLumn CTPOUTENbCTBA).

KonoHHbl 3anpoekTnpoBaHbl 13 ctann C345-3 no
FOCT 27772-88 ¢ pononHUTENbHbIMK TpeboBaHNAMM:

- MO coaepKaHuto cepbl He 6onee 0,01%;

- no copepxaHuto pocdopa He 6onee 0,015%;

- no ygapHon BaskocTu KCV*° He Huxe 35 pxK/cm?;

— MO OTHOCUTESIbHOMY CY>KEHMIO MO TOMLWMHE NPO-
KaTa |, He meHee 35%;

— M0 YrnepoAHoOMy 3KBMBaneHTy He meHee 0,45% no
dopmyne CIM 53-102-2004;

- no cnaowHoctu npu ¥Y3K He HMKe 2 Knacca no
[OCT 22727-88.

KoHcmpykyuu 6a510Kk MexXamaxHsix nepekpbimuti
KOHCTPYKLMM MeK3Ta)KHbIX MepPeKpbITUI 3anpoek-
TUPOBaHbl B BUAE 6anoyHbIX KNEeTOK, BbicoTa 6anok
- 750 MM ana nepeKkpbiTUii oPpUCHbBIX, 1 900 MM —
ONA NepekpbITUA TeEXHUYECKMX dTaxen. B cTeHKax
6anok npegycMoTpeHbl 0TBepCTuA grametpom 400
MM A1 NPONycka WHXeHEPHbIX KOMMYHUKaLUN.
K BepxHMM nosacam 6anoK npuBapuBaloTca ynopbl
(cpe3Hble BcTaBkM) Nelson, obecneunBatouyme cBs3b
xene3ob6eTOHHON NANTbI NepeKpbITUA C MeTananye-
CKUMK 6ankamy ans BOCMPUATUA TOPU3OHTaNbHbIX
ycunnnm.

KenesobeToHHasa nnnMTa MepekpbITUA ycTpanBaeT-
CA NO HecbemHoW onanybke 13 NPodUNMpPoBaHHOro
HacTuna. B 30Hax c yBennuyeHHbIMY nponeTamm Npogd-
HacTuna Heob6xoamnmo byaeT NPUMEHATb YKNaaKy ABYX
NNCTOB APYr Ha gpyra.

bankn cBapHble, COCTaBHOro ABYTaBPOBOro ceye-
HuA, n3 ctanm C345-3 no FOCT 27772-88. Y3nbl
coefiHeHusa 6anok 3anpoeKkTUpoBaHbl Ha GonTax
C KOHTpONIMpyeMbiM HaTaxeHuem M24 wn3 ctanu
40X «ceneKkt» ncnonHenma XJ1 (coegmHeHmna ¢purk-
UnoHHoro tuna). bontel, rariku, wanbol no FOCTam
22353-77%,22354-77%, 22355-77*. MoryT Takxe npu-
MEHATbCA MeTM3bl MUMMNOPTHOrO NPOU3BOACTBA.

MpukpenneHne 6anok K 3aknagHbIM petanam
B Xene300eTOHHOM Aape 3[4aHMA — Ha MOHTaXKHOWN
cBapke.

[na BblpaBHMBaHWA BennunH aedopmaunii ynpy-
roro o6>kaTva KONOHH 1 aedopmaunii Agpa C yyeTom
nonsyyect 6eToHa M PasHOCTU MPOCaAOK OCHOBa-
HUA, NEePEKPbITUA LOMKHbI BbIMNOMHATLCA CO CTPOU-
TENbHbIM MOABEMOM OT AfApa B CTOPOHY nepume-
TpanbHbIX KOMOHH. 3TOT NoAbeM 3aKnafblBaeTca npu
pa3paboTke uepTtexxein KM, BennunHa nogbema gns

pasfiMyHbIX YPOBHEN 3aHNA YTOUYHAETCA Ha pabouei
CTainn NpoeKTnpoBaHuA. Mo Hawum npeaBapuTenb-
HbIM pacyeTam, BeNMYMHA CTPOUTENbHOro nogbema
cocTaBuT 15 — 30 MUANUMETPOB A/1A BEPXHUX STaxKen
3aHuA.

Packnagka 6anok nepekpbITUiA BbINOSIHEHA B COOT-
BETCTBUM C TPEOOBAHMAMN apXUTEKTYPHON KOHLen-
LIl COOPYKEHUA, NPY 3TOM Lar 1 HanpasieHne 6anok
onpepeneHbl NCXoAA M3 HeOOXOAMMOCTU pasmelle-
HUA B rabapute NepeKkpbITUA UHXEHEPHbIX CUCTEM
BEHTUNALMUN N KOHANLMOHNPOBAHMA BO3AyXa.

KoHcmpykuyuu aympuzepos

KOHCTpYKUMN ayTpurepoB pacnoniokeHol B 17-18,
33-34, 49-50, 70-m TeXHMYECKNX dTaxkax 1 npeacTas-
NAT cO6ON CUCTEMY pafvanbHO PACMONOMXEHHbIX B
nyaHe MeTa/NIMyecknx 6anok, XKecTko 3allemMyieHHbIX
B LIEHTPaNbHOM Xene306eTOHHOM sifpe 3aHus 1 coe-
OVHEHHbIX ¢ KonioHHamu K1 n K3. OcHoBHOe npefHa-
3HaueHune ayTpuUrepoB — yMeHbLUEHNE TrOpPU30HTasb-
HbIX MepeMeLleHnii U YCKOPEeHUin KonebaHus Bepxa
3[aHNA OT BETPOBbIX HAarpy3oK 3a CyeT BKJIOUEHUA
B paboTy nepumeTpanbHblIX KOJOHH U YBENYEHUs,
TaK1Mm 06pa3oM, XeCTKOCTY 34aHus.

KoHconun ayTpurepoB 3anpoeKkTupoBaHbl B Bupe
6anokK BbICOTOW B fiBa 3Taxa (9,3 meTpa). Mosica 6anku
620x50MM, CTEHKA NepeMeHHOro ceyeHua — TOMWM-
Hoi oT 30 go 50 MM, C CcUCTeMOW MPOAONbHBIX U
nonepeuHbix pebep xecTkocTn. banka nogeneHa cTbi-
KaMu Ha BbICOKOMPOYHbIX 60MTax C KOHTPOANPYEMbIM
HaTaXeHnem M27 Ha MOHTa)KHble MapKu pa3mepom
9,3%3,6 M 1 BecoM 0 16 T. KOHCTpyKLUMA ayTpUrepHom
6anku nokasaHa Ha puc. 8.

BknioueHne ayTpurepoB B paboTy 6alHu npegy-
CMOTPEHO NocCJie BO3BEAEHNA HECYLUMX KOHCTPYKLMI
BCEro 3faHusA. OTO MO3BOAUT M3bexaTb MOsABNEHUs
3HaUMTENbHbIX JONOSIHUTENbHbBIX YCUNA B ayTpure-
pax 1 KOJIOHHax OT HEPaBHOMEPHOW 0CafKM KOMOHH U
LeHTpanbHoro agpa. Nocne BknoyeHna 6anok ayTpu-
repoB B paboty oHM OygyT yyacTBOBaTb TOMbKO B
BOCMPUATMIN BETPOBbIX Y BPEMEHHbIX BEPTUKaNbHbIX
Harpysok. B npouecce Bo3BefeHus, 4O BKOUEHNA B
paboTy ayTpUrepoB, XecTkocTb 3aaHnA obecneurBa-
eTcA TONbKO 3a cyeT Agpa.

KoHcmpykyuu wnunsa

Hecywwmn cTtanbHOM Kapkac wnunA (oronoska
6alHN) umeet GOpPMYy MHOrorpaHHon nUpamuabl.
MeTannoKoHCTPYKLUN WNWUAA ONUPAIOTCA Ha HxKene-
Xalume KOHCTpyKUMK 6allHn B YpOBHe 77-ro, CaMoro
BEPXHEro, 3Ta)a, UMelLero CroWHYy xenesobe-
TOHHYIO MAUTY, COEAMHAIOWYIO CTallbHble KOMOHHbI
no NepumeTpy 3A4aHNA C LeHTPanbHbIM AAPOM ecT-
KOCTW.

BbicoTa wnuna ot Bepxa nNAWUTbI 77-ro 3Taxa Ao
otmeTKkM +390,300 coctaBnsaeTt 70 M, fuaMeTp OCHOBa-
HUA B YpOBHe 77 3Ta)ka — 29 MeTpoB.

Kapkac wnuna coctont n3 10-T! KONOHH Kopobua-
TOro ceyeHua 1 5-T OBYTaBPOBbIX CToeK daxBepkKa,
MAYLWNX OT OCHOBaHMA WNWUAA [0 oTMeTKM +365,100.

KOHCTPYKTUBHbIA PASPE3 A - A

Bbilwe 3TOM OTMETKM NPOAONKAKTCA TONBbKO 5 OCHOB-
HbIX KOJNIOHH, KOTOpble CXOOATCA BMECTE B YpPOBHEe
otmeTkn +390,300. OCHOBHbIE KOJIOHHbI ABNAKTCA
NPOAOIIKEHNEM HMXKeNexXalMx KONMIOHH 34aHuA, a
CTONKMN dpaxBepKa NOABELINBAIOTCA B YPOBHE OTMETKM
+365,100.

KOmnOHHbI 1 CTOVKM CBA3aHbl MeX Ay co60ii BOCEMbIO
rOPU3OHTANIbHBIMU MOsICAMK purenein KopobuyaToro
CeYEHMA, XKeCTKO COeAUHEHHbIX C KOIOHHaMM.

B ypoBHe otmeTKM +365,100 pacrnonoxeHa paboyas
nnowaaka, npefHasHayeHHas noj YCTaHOBKY 060-
pynoBaHua ana MmbiTbs ¢acagoB. OHa obpa3oBaHa
pUPNEHBIM CTaNbHBIM JINCTOM, YIOXeHHbIM Ha 10 ABY-
TaBPOBbIX pafuanbHbIX puUrenen, *ecTtko npukpe-
MEHHbIX K KOJIOHHAM U 3aMKHYTbIX B CepefuHe Ha
KONbLIEBOW puresnb AnameTpom 2 MeTpa.

leomeTpuryeckas HeM3MeHAEMOCTb 1 obLas ycToi-
YMBOCTb WNWUSA 0b6ecneyrBaeTcsa XeCcTKMM y3namm

Puc. 7.
KOHCTPYKTVBHbBIN pa3pe3
6aLuHm
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Puc. 8.
KoHcTpyKkuma ayTpurepa

BAJIKA AYTPUTEPA BA1

KpenfieHna purefiein K KONMOHHaM, a TakKe XeCcTKUm
ONCKOM nepekpbIThA Ha oTmeTke +365,100. KoNoHHbI
wnunsa umelT cedyeHme 500x700 Mm C TONLMHOM
CTeHKM 60 MM, KOHCTPYKLMA N MaTepuran KONOHH aHa-
NOTMYHbI KOSIOHHAM 3faHuA.

2. HEKOTOPbIE ACMEKTbI PACYETA 31AHUA
MeTtop co3paHMA KOHEYHO-31EMEHTHOW pacyeTHOW
MoAenn 6allHK (TexHonorna cbopa Moaenu, HasHave-
HWE TUMOB KOHEYHbIX 3IEMEHTOB, 3afjaHNE UX KecCT-
KOCTM, BMAbI N COYETaHUA HArpy3ok) TPaanLMOHHbIN
[ONA COOPYXEHWIN Takoro Tuna. Mbl oCcTaHOBUMCA Ha
HEKOTOPbIX NPOob6emMax, BO3HUKLLMX NPU NPOEKTUPO-
BaHUMN N OCOBEHHOCTAX, XapaKTEPHbIX UMEHHO ANA
3TOro 3aaHus.

2.1 XKeCcTKOCTb OCHOBaHMNA

OZHON U3 OCHOBHbIX Npobnem, C KOTOPOWN CTON-
KHYNMCb MPOEKTUPOBLINKN 3JaHunA, 6bino obecne-
yeHre HajeXHocTn GyHAaMEeHTOB U WX OCafKW,
He npesBblwatlwen 225 mm (ncxopa m3 TpebosaHUi
HOPM NMPOEKTUPOBAHNA U KOHCTPYMPOBaHWA conpsa-
»KeHUA co cTnnobaTHOI YacTbio). Kak yxe roBopunocb
Bbllle, 13-3a GONbLION HArpysKu, COCPeOTOUEHHON
Ha HebOMbLLIOM yyacTKe MoA AAPOM 3AaHuA (Hopma-
TUBHaA Harpys3ka Ha OCHOBaHMWe OT 3[aHusA, C yye-
TOM Beca ¢yHAAMEHTHOI NAnTbI, cocTaBuna 342 000

Bblcn].!!h'/ﬁ deBpanb/mapT

TOHH), MOTPe60BanoCh Co3AaHNEe KeCTKOW KOPOOKM
B MOA3EMHOIN 4YacTu, pacnpefensABlen Harpysku
C AApa Ha nopowsy ¢yHAAMEHTHOW MauTbl. Kpome
TOro, M3-3a CNlabblXx FPYHTOB OCHOBaHUA noTpe6o-
BanocCb BbIMOJIHEHVE CBal-6apeTT C YHWKaNnbHON
rny6uHON — paccMaTprBaNUCb BapuaHTbl OT 65-Tu
[0 120 meTpoB. HeTpynHo forapaaTbCa, YTo C yBenu-
YyeHneM rnybrHbI YCTPONCTBa 6apeTT NX CTOMMOCTb
BO3pacTasia B reoMeTpuuyeckoi nporpeccmu. B To xe
Bpemsd, ocafka 6apeTTHOro OCHOBaHWA C ryO6UHON
3aNI0KEHUA HUXKe 65-T MeTpoB Obina 3HaunTenb-
HO Bblle TpebyembiX 3HAYEHWIA, a PacnonoXeHne
6apeTT B nnaHe 6bIs10 CTOMb MAOTHBIM, YTO BO3HMKa-
1 npobnembl C TEXHONOTNeN nx Bo3BefeHusA. Taknum
obpa3om, BbIbOp BapuaHTa 6apeTTHOro OCHOBaHMWA
3laHVA NpeacTaBnAn cobon ANUTENbHbIN nTepaun-
OHHbIV NpoLecc, B Xo4e KOTOPOro MeHANVCb BUA
6apeTT, NX paccTaHoOBKa B MnaHe, rmybuHa 3anoxe-
HUA. PacyeTbl BbINOAHANUCH B CliefytoLLein nocneno-
BatenbHocTu: HUMOCI Ha oCcHOBaHUKN reoTexHuye-
CKOro MOAENMPOBaHNA 3afjaBall XeCTKoCTb bapeTT,
«MHbopCnpoeKT» oCylwecTBAAN pacyeT 3haHusA 1
BblAaBas Harpysku Ha 6apeTTbl, «MapocneynpoeKT»
CpaBHUBaJ MOJyYEHHbIe Harpy3Kn C Hecylen Cro-
COBGHOCTbIO GapeTT 1, NP HeOO6XOANMOCTIU, BHOCUN
M3MEHEHNA B PACCTaHOBKY 6apeTT n rnybuHy unx
3anoxeHus. B ntore nocnepHee pelleHvie 6apeTTHO-

OB BUA K3-MOAENUN

ro ocHoBaHMA 6allHWM NOABMIOCH Nocse 9-TW TaKux
nTepauun.

2.2 lopu3oHTanbHoOe cMelleHne Bepxa 6alHmn
Ewe oaHon npobrnemoin npu NpoeKTMpoBaHMmn 6bi10
obecneyeHne HeOHXOAUMON XKeCTKOCTU baliHu B
ropM3OHTaNbHOM HamnpaBlAeHUU nNpu A[AeNCcTBUK
BeTPOBbIX Harpy3ok. CornacHo [2], oTKnoHeHue
Bepxa 6allHN B YPOBHE BEPXHEro 3TaXa He AOJSIKHO
npesblwatb 1/890 BbicOTbl 3paHuA. [na obecneye-
HUA 3TOro noTpeboBanocb yBenuuuBaTb ceyeHue
MeTanIMyeckmx KOMOHH No nepumeTpy 6allHu, CBA-
3aHHbIX C ayTpUrepHbiMn 6ankamu (Mo cpaBHEHUIO C
pacyeToM KOJIOHH MO HecyLel cnocobHocTr). Takum
o6pa3om, ceyeHUA MeTaINYeCKUX KOJIOHH Obinu
Ha3HaueHbl ucxofa n3 TpeboBaHWU BTOPON rpyn-
Nbl NpefenbHbIX COCTOAHMIA. Kak ye oTmeuyanocb
BblLLe, BBEJEHME ayTpUrepHbiX 6anoK B ypOBHAX Tex-
HUYECKMNX 3Takel, CBA3bIBAKOLWMNX *ene306eToHHoe
AAPO C MeTa/NINYeCKMMIN KONOHHaMK No NeprumMeTpy,
B HalleM cJlyyae MO3BOJSINAO YMEHbLINTb FOPU30H-
TanbHble NepemelleHnA Bepxa 34aHuA OT AelCTBMA
BETPOBbIX Harpy3oK npumepHo B 1,7 pasa.

2.3 Pacuyer aapa 3aaHNA Ha KpyueHmne
«3aKkpyuyeHHasa» reomeTpua 6allHW, CBA3aHHaA Co
CMeLLEeHNEM KOMOHH MO BbICOTE 3AaHNA OTHOCUTESb-

AEGOPMALIUN OT BETPOBOIO BO3AENCTBUA

HO UEHTpanbHOM OCWU, NPUBOAUT K BO3HUKHOBEHWUIO
ropu3oHTanbHbIX KPyTAWMX ycunuin. Kpyrnaa ¢opma
ceyeHua Aaapa 3aaHnA, NPUHATaA B MPOEKTe, — Hanbo-
nee LenecoobpasHoe pelleHmne, T. K. KpYriioe ceyeHne
XOopoLo paboTaeT Ha KpyyeHue.

MNMocToAHHOE KpyuyeHue, HaxoadALeeca B JIMHENHOWN
3aBNCMMOCTU OT BEPTUKaNbHbIX HAarpy3oK, nepepaeT-
CA Ha CTeHbl Aflpa Yepes3 MeTassimyeckre 6ankm nepe-
KPbITUI Hag3eMHOW 4yacTu. KOHCTPYKTUBHaA Cxema
3[aHVA NPUBOANT K KaCKafiHOMY HaKOMMeHMIo KpyTaA-
Lero MOMeHTa No BCel BbICOTE LIeHTPaSIbHOro A4pa,
MofieNlb KOTOPOro NpeacTaBfAeT cob6oli KOHCOMbHbIN
CTepXeHb, UMeLWNA 3afenky Ha ypoBHe nona -4
JTaxa.

CpenHue KacaTenbHble (CABMIOBbIE) HaMpPAXeHUA B
Anpe 34aHNA B YPOBHE HVXKHUX STaxel onpeaenatoT-
cA cnegyowmm obpasom:

T= (Mrot/r)/Ab,core = (44000/12,25)/61,5 = 58,4 T/m?,
roe M — KpyTAWMIA MOMEHT B AiPE 3[aHUA, ToM,

r - paguyc agpa, m,
A, core = MIOWAAB AAPA, M2

DTW HanNpPAXeHUA 3HaYNTENIbHO MeHbLLE NpeAenbHO
AONYCTMMON BeNNUMHbI 500 T/M2.

AGConoTHasA BeNUYMHA CMEeLleHWs TOUYKU Ha
Hapy>HOW MOBEPXHOCTU AApa B YpoBHe 59-ro
3Ta)ka OTHOCUTENIbHO TOYKM Ha MOBEPXHOCTU Afpa
B YPOBHe —1-ro 3Taxa paBHa:

deBpanb/MmapT

Puc. 9.
KoHeuHo-3nemeHTHas
mopenb 6awHn

BbICOTHAIE
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Ocapakun ¢yHAAMEHTHOWN NANTbI

MomeHT M_B pyHaameHTHOI nnuTe

rMABHbBIE HAMPAXEHUA B CTEHAX MOA3EMHOM YACTU

(TpaBepchbl 1 HapyKHble CTeHbI AAPa)

Puc. 10.

Ocagku 1 usrnbatouime
MOMEHTbI B pyHaMEHTHO
nnute

Puc. 11.
HanpsikeHus B cTeHax
NOA3EMHON YacTn

AL=r-a=12,25-1,3/1000=0,016 m,
roe r— paguyc agpa, m,
a - BennyMHa MoBOpOTa AApPa OTHOCUTENbHO LeH-
TpanbHOM oK, pag.

Takum ob6pa3om, abcontoTHasA BeNMUYMHA CMeELLEeHNA
TOUYKM Ha HapPY>XHOW MOBEPXHOCTU Afpa B YPOBHe
59-ro 3TaXxa OTHOCUTENIbHO TOYKW Ha MOBEPXHOCTU
AfApa B YpPOBHe —1-ro 3Taxa cocTtasndAeT 16 mMm, 4to
ABNAETCA BNOSHE JOMYCTUMbIM.

2.4 lnHaMmnuyecKmne XxapaKkTepucTukm sgaHns
Mepurogbl cO6CTBEHHbIX KONebaHWi 3aaHnA 6awH:
1-a dpopma - 7,5 ¢,
2-a popma-75¢,
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(BHyTpeHHWe cTeHbl Aapa)

3-a popma (KpyTunbHas) - 1,5 c.
MakcumanbHoe yckopeHue konebaHuii B ypoBHe nepe-
KPbITVsi BEPXHEro OMUCHOrO 3Taxa:
a,=6,2cm/c.

2.5 PacuyeTt 3gaHMA Ha aBapuiiHble BO3AeNCTBUA
(nporpeccupyiouiee o6pyLueHue)

Ob6ecneyeHrie YyCTONYMBOCTY TaKOro 3aHUA NPOTUB
naBUHoo6pa3Horo (mporpeccupyiouiero) obpyuie-
HWA, 6e3yCHOBHO, ABnAeTCcA OAHOI7I N3 Ba)XHeMWmnx
3ajay npu ero NnpoeKkTnpoBaHMn. Hanwuuwne MOLHbIX
AyTPUrepHbIX 6anok B YPOBHAX TEXHUYECKUX 3Ta-
el 3HauUMTeNbHO OBNeryuNo pelleHne 3Tol 3agaun.
nOCKOHbe MOHTa»>XHble N 3aBOACKME CTblIKN MeTall-

MomeHnT M 8 dyHpameHTHOI NAnTe

FNMABHbBIE HAMPAMXEHUA B HAPYXXHbIX CTEHAX AAPA C-1 N0 7 3TAX

Mpwn HanpaBneHnu BeTpa «1»

JINYECKNX KONMOHH BbIMOJTHEHbI C YYETOM BO3MOXHO-
CTV BOCNPUATWA PACTATMBAOWNX YCUNNIA, yaaneHue
Mmoboi Takol KOMOHHbI BeAeT K pacnpeneneHuio
Harpysky Ha BbllWIenexaune ayTpurepHbole Ganku,
T. €., KONOHHbI Bbllle MeCTa pa3pyLleHns HaunmHaoT
paboTaTtb Kak NoaBeCKu.

MepBoOHavanbHO, NPU NPOEKTUPOBAHUM MeTanu-
yeckoln ayTpurepHoi 6Ganku, BO3HMKNa npobnema
C Y3/10M ee KpenneHus K XenesobeToOHHOMY Afpy
- 6anka paccekana sApoO Ha BbICOTY 2-X 3Taxen.
YuunTbiBas, uTo Takmx 6anok 6bimo no 10 wWTYK B
OIHOM YpOBHe, GaKTUUEeCKM, AAPO B YPOBHE Tex-
HUYECKUX 3Taxkel paccekanocb Ha 10 cermeHTOB.
Mpobnemy yaanocb pewnTb NyTeM BbIHECEHWA y3Na
COMPAXEHUA MeTalsIMyeckon ayTpurepHoi 6anku
N ene306eTOHHOrO MOHONUTHOTO AAPa Hapy»y OT
A4pa NpMMEpPHO Ha 2 meTpa.

B xofe paboTbl Obinn BbINOAHEHbI U ApYyrre Heob-
XOAMMble pacyeTbl Ha aBapuiiHble BO34EeNCTBUA.

3AKJTIOMEHME

MpoekT 3paHuA 6awHn «OxTa LleHTp» — npoaykT
TpyAaa 6onbworo KonjekTvBa MPOEKTUPOBLYNKOB,
KaK OTeyeCTBEHHbIX, Tak U WMHOCTPaHHbIX. B npo-
Luecce paboTbl Hag HUM BO3HWKanM Mpobrembl 1
3ajauun, No3BOJIMBLUNE aBTOPaM NpoeKkTa o6oratuTb
CBOI apCeHan onbiTOM UX PeleHns U NPUMEHATb
ero B 6yaywem npu paboTe Haj ApyrvuMun obbek-
Tamu.

Mpu HanpaBneHnn BeTpa «2»

Puc. 12.
HanpsikeHusa B cTeHax sigpa 3aaHus

Mpwn HanpaBneHnn BeTpa «3»
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KPACIMNAH

HABECHbBIE ®ACAOHbBIE CUNCTEMBbI

KPACNAHR-ST

O6n1LOBKa 3AaHNI C MOMOLLbIO HAaBECHbIX pacafHbIX CCTEM CTAHOBUTCA BCe Gonee
nonynsapHoii B Poccum 1 B HOBOM CTPOUTENBCTBE, 11 MPU PEHOBALMM Pa3NIYHbIX TUMOB
3[1aHUI — NPOMBbILLIEHHDIX, 0OLECTBEHHDBIX, OPUCHDIX U XUMbIX. M 3TO NOTMYHO, MOCKONbKY
B JAaHHOM C/lyyae Aans 3awuTbl GacafoB NCMOSb3YT ICTETYHDBIE 11 YCTONUMBBIE K BHELWIHUM
BO3AENCTBMAM MaTepuabl: KEPAMOTPAHNT, KOMMO3WUTHbIE NaHENN U3 aNIOMUHUSA, LEMEHTHO-
BOMIOKHUCTbIE MANTBI.

MaTtepuanbl npegoctasneHbl komnaHuen «<KPACTAH»
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CTpyKTypa naHenu
KpacnaHn-ST

OMMMO  3alMTHO-AEKOpPATUBHOMN
byHKUMK, HaBecHON dacap BbIMONHA-
eT elle OAHY, He MeHee BaHyl —
obecneuymBaeT Tpebyemoe no cospe-
MEHHbIM CTPOUTENIbHbIM HOpPMam
conpoTuBneHne Tennonepegaye. bnarogapa stomy
TENNOMNOTEPU Yepe3 CTEHbl COKPALLATCA NPUMEPHO
B 2-3 pa3a, COOTBETCTBEHHO CHMXAIOTCS PAcXoabl 1
Ha 3KcnnyaTaumio 3gaHus. K JoCTOMHCTBaM HaBeCHbIX
bacapgoB cnepyeT OTHECTU TaKXKe [OOMNONHUTENbHYIO
3BYKOU30MALNIO Y BO3MOXXHOCTb BblpaBHMBaHWA CTEH,
YTO AOBOJSIbHO CNOXHO chenaTtb Npu MpPUMeHeHUn
OPYruX TeXHONOTUA.

Jlngepom no BoCTPe6OBAHHOCTN MPMMEHAEMbIX B
HaBeCHbIX dpacafiax MaTePUANIOB CTaIM KOMMNO3UTHblE
naHenn M3 anioMUHUA — OHWU PACLIMPAIOT BO3MOX-
HOCTU ANA CO3AaHNA apXUTEKTYPHbIX opM, He noa-
BEP)KEHbI 3arpA3HEHNAM, 3HAUNTENBHO Nerye cTekna
1 KepamorpaHuTa. MocnegHnin nokasatenb 0CO6eHHO
CyLeCTBEHEH NPU CTPOUTENbCTBE BbICOTHbIX 34aHUN,
Korfa Harpysku Ha GyHAAMEHT OT HeCyLLNX KOHCTPYK-
L1 1 6e3 Toro BbICOKU. MpUMeHeHMe TAXKENOBECHbIX
OTAENOYHbIX MaTepPUanoB onpenenaeT NOBblIWEHHbIE
TpeboBaHMA K Hecyuwen cnocobHocTn ¢yHaameH-

Ta, NCMONb3yeMON CTPOUTENIbHOW TEXHWKe, a 3Ha-
YT, 3aMETHO MOBbIWAET CTOMMOCTb CTPOUTESIbHO-
MOHTaXHbIX paboT, a B UTOre 1 BCEro ob6beKTa.

Ho 1y antomnHmneBbIX KOMNO3UTHbIX NaHenen (AKIT)
MOryT ObITb cBOM «cnabocTu» — Hampumep, HU3Kas
OrHEeCTOMKOCTb. 10 MHEHMIO CTPOUTENBHBIX dKCNep-
ToB, AKI ¢ maTepuanom HanoMHWUTENA Ha OCHOBe
NonuaTUIeHa NpeacTaBiAeT Cepbe3Hylo MOoXapHYHo
onacHocTtb. Mpu npoBefeHNN KpymHOMacCLTa6GHbIX
NCMbITaHUA KOHCTPYKLMIA Hapy>KHbIX CTeH 3[aHUiA C
roptounmm AKIN Habnoganucb MakcMMarnbHble 3Have-
HUA TennoBbiX 3PpPeKTOB, PacNpPOCTPaHEHNA Nname-
HW, NOBPEXAEHMA U pa3pyLleHna NoBepxHocTU. And
TOro YTo6bl NOBBLICUTL MNOXAPOHE30MACHOCTL KOMMO-
3UTHOrO MaTepuana, AnA BHYTPEHHEro cnoa UCnosnb-

3yI0T OFHECTOMKWUIA MUHEpPanoHaNOMHEHHbIN HeTOK-
CUYHbIV nonumep. Ho 310 elye He Bce. Cam antoMUHNNR,
3aWwmwaowmin BHyTPEHHUIA NONIMMEPHbBIA COW OT
BHELUHMX BO3AENCTBUN, HEAOCTAaTOYHO OFHEeCTOEK.

CraTucTvKa cBUAaeTeNbCTByeT O TOM, YTO OMACHOCTb
BO3HWKHOBEHWA MoOXapa Bo3pacTaeT C yBenmyeHnem
nnowaan 3aaHuaA. K Takum o6beKkTam OTHOCATCA CTPO-
AlWMecs cerofHA Mnosciogy MHOrodyHKUMOHaNbHble
Xunble, odUCHbIE N TOProBble LEHTPbI.

PocT KonuuectBa 06bekTOB 60NbLWION MOWaan 1
BbICOTHbIX 3JaHUN UHULMUPOBaN pa3paboTKy meTo-
OVK Mo obecrneyeHMio NX KOMMIeKCHON 6e3onacHo-
ctn. 1 maa 2009 r. sctynun B cuny QefepasnbHbiii
3aKOH N2 123 «TeXHUYECKU pernameHT o TpeboBaHm-
AX nokapHow 6e3onacHocTW». Tenepb COOCTBEHHUK
obbeKkTa 06dA3aH nogaBaTb Aeknapauuio MoXxapHOMN
6e30MacHOCTU, NPUHUMaA Ha ce6A OTBETCTBEHHOCTb
3a BbIMOJIHEHWE MePONpPUATUIA NO ee obecneyeHunto.

3atem MYC Poccnn pa3paboTan HOBbI 3aKOHOMPO-
ekT «O6 06a3aTesIbHOM CTPaxoBaHUWN FpakAaHCKON
OTBETCTBEHHOCTU 3a MPUYNHEHNE Bpeaa B pe3ybTaTe
nokapa». OgHON 13 uenen BeefeHNA 06a3aTenbHOro
NPOTUBONOXAPHOrO CTPaxOBaHWA ABNAETCA NOBbI-
LeHMe NPOTMBOMOXAaPHOWN YyCTONYNBOCTU 3aaHMNn. B

3aBMCUMOCTW OT YPOBHA NPOTUBOMOXKAPHON 3aLUThl
obbeKTa cTpaxoBas KoMnaHua 6yfeT ycTaHaBnMBaTb
CcTpaxoByto npemuio. Ecnn ypoBeHb npoTuBonoxap-
HOW 3awWmTbl 06BEKTa BbICOK, Yrpo3a BO3HNKHOBEHNA
noxapa He3HaumTeNnbHa, TO U CTpaxoBasa nNpemua
6yneT MuHUManbHoW. Ecnn e ypoBeHb MpOTMBO-
NoXapHOM 3awnTbl 0O6beKTa HU3KUIA 1 CyliecTByeT
[OCTaTOYHO BbICOKAsA yrpo3a BO3HUKHOBEHMA NoXKapa,
TO CTpaxoBas npemus 6yaeT 3HauuTenbHoW. B Kpaii-
HeM cnyyae, CTpaxoBble opraHu3aunn MoryT soobuue
OTKa3aTbCA OT CTPAaXOBaHUA TOFO UM MHOTO 06beKTa,
YTO OCTaHOBWT BBefEHME ero B aKCrnayaTaumio. Takas
cucTeMa AencTByeT BO MHOMMX CTpaHax M AoKasana
CBOI [ENCTBEHHOCTb, obecneyrBas 6e30MacHOCTb
CTPOUTENbCTBA U SKCMNyaTaLuum 3haHNN.

deBpanb/MmapT BHBMM 101



|bacapbl

3aBopg «KPACITAH».
EpmHcTBEHHanA B Poccum
JIMHWA MO BbINYCKY
OTFHECTONKUX CTaNbHbIX
KOMMO3UTHBIX NaHenemn

OpHako 4acTo BCe YCWAUA Y4YeHblX, OpraHoB
focnoxHaa3opa, NPOeKTUPOBLYUKOB, YNHOBHUKOB U
CTpouTene CBOAATCA Ha HeT HenpogyMaHHbIM Npu-
MEHEHVEM AN HapPYXHOW OTAENKN 3[4aHnin Hebeso-
NacHbIX CTPOUTESIbHbIX MaTepunanos.

Kak pelieHue cylecTByiollei npobnembl 1 oTBeT
Ha TpeboBaHVe CTPOMTENbHOWN OTPacaW, KOMMaHUA
«KPACTAH» pa3paboTana HOBble KOMMO3UTHblE NaHe-
nun KpacnaH-ST.

KauecTBO OLMHKOBaHHOrO CTanbHOrO INCTa OYeHb
BbICOKOE — ANA NPOM3BOACTBa naHenen KpacnaH-ST
NCMONb3yeTcA OLWHKOBaHHbLIA MeTann C TONWUHON
LMHKOBOrO MOKpbiTus 6onee 10 mkm. MNepepn okpa-
CKOW MeTann NPOXOoANT NpoLeAypy XMMUYECKOW Noa-
roTOBKM. AHTUKOPPO3MIHbIE KpacKu, NpuMeHsemble
npy OKpacke OUMHKOBAHHOW CTanu, pa3paboTaHbl
crneumanbHO ANA SKCnyaTaumm B yCNIOBUAX arpeccuB-
HOWM FOPOACKON M NPOMBbILLIIEHHON Cpefbl, YTO eLle
60/bLue NOBbIWAET AONTOBEYHOCTb 3TOFO HaflEXKHOTO
MaTepuana. Cpok cnyx6bl — 6onee 30 net 6e3 gonon-
HUTENIbHOrO PEMOHTa.
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Komnanuen «KPACMAH» wn HayuyHo-nccneposa-
TENIbCKUM UHCTUTYTOM NPo6iemM NOXapHO 3KCnepTu-
3bl 6bINV NPOBEAEHbI CPAaBHUTENbHbIE OFHEBbIE UCTIbI-
TaHWA HaBeCHbIX pacafHbIX CMCTEM C NMPUMEHeHVeM
NIOMMHMEBbIX KOMMO3MTHbBIX MaHenewn Kateropwuia
FR (I'1), FR+ (I'1) n cTanbHbIX KOMMO3UTHbIX NaHenemn
Kpacnan-ST (I'1).

WcnbiTaHnA nokasanu Heocnopumoe MpeBOCXOfA-
cTBO naHeneln KpacnaH-ST no orHectonkoctu. Mpwn
BO3[e/ICTBUMN HaMpaBJIEHHOWN CTPYW OTHA B TeyeHue
30 MUHYT Habnganocb NULWb NOBPEXAEHNE SManu,
nedopmauumin He obHapyxeHo. Mpwn sTom AKI1 KaTero-
pun FR B TeX e ycnoBMAX NoAAEPKMBaNmU ropeHne ¢
BbiNaZeHnem NpoayKTOB BTOPNYHOIO BO3ropaHus.

[loMMMO nNOBbIWEHHOW OrHECTOMKOCTU MaHe-
nn Kpacnan-ST obnapaioT psaoM AOMONHUTENbHbIX
NONIOXKUTENIbHBIX  XapaKTepUCTUK: MOBbIWEHHON
YCTOMUMBOCTbIO K BETPOBbIM Harpyskam (4To oco-
6eHHO BaXXHO ANA BbICOTHbIX 3AaHui), 6onee Hagex-
HbIM KperJieHMeM K MeTa/yiokapKkacy M CTOMKOCTbIO
K KopobneHuto — dacagpl, 06n1LoBaHHbIE MaHeNAMM

KpacnaH-ST, nmeloT naeanbHO POBHYIO NOBEPXHOCTb
N NPeKpacHo coxpaHaAloT GopMy Npu aKcnyaTauum B
KNMMaTUYECKMX YCIOBUAX C BbICOKMMU Mepenagamm
TemnepaTyp.

B cBA3M C OrHEeCTOMKOCTbIO M MOBbILLEHHON »KeCTKO-
CTbIO («MMAHLETHOCTLIO®), 06ecneyrBatoLLe POBHOCTb
¢dacapos, 06nMLOBaHHbIX NaHenAMnU KpacnaH-ST, ctonT
06paTUTb BHMMaHME Ha aKTyaNnbHOCTb UX MPUMEHe-
HUA NPU CTPOUTENbCTBE 0O6BEKTOB MHPPACTPYKTYPbI
Ha Tpy6onpoBogax, A3C, TpaHCMOPTHbIX, CKNAACKMX 1
NPOMBbILMEHHbIX 06bEKTaX.

Ewe ofHO HEManoBa)kHOEe fOCTONHCTBO 3TOMO MaTe-
pvana — 6onee HM3KasA LeHa Kak caMux MaHenewn,
TaK M METa//INYeCcKoro Kapkaca Ana WX KpenneHus
no cpasHeHunio ¢ AKI. CnepgoBatenbHo, KpacnaH-ST
BbIFOAHO MPUMEHATb HE TONIbKO B KOMMEPYECKOM
CTPOUTENbCTBE, HO U MPU PEKOHCTPYKLUUN KUAOro
¢$oHAa, O6LWECTBEHHbIX M afMUHUCTPATUBHBIX 3Aa-
HUiA, 06bEKTOB 06pa30BaHUs, CMOPTA U 3[4PaBOOX-
paHeHuAa. C nomoLblo orHecTonkoro matepuana XXl
BeKa MOBbIWAETCA Knacc 6e30macHOCT 06beKTOB,
3aHVe NprMobpeTaeT COBpPeMeHHbI dacal, KOTopblii
COXpaHAEeT 3KCMJTyaTaLMOHHblE N CTETUYECKME CBOW-
CTBa B TeYeHue JecATUNETUN.

Komnanusa «<KKPACMAH»
Poccusn, 660036, KpacHospck,
Axkapemropopok, 18, a/a 26707
Ten.: (391) 290 79 30, 290 79 31
®dakc: (391) 249 43 11

e-mail: info@kraspan.ru
www.kraspan.ru

Cncrema MeHe»KMeHTa KayecTBa KOMNnaHuun
«KPACMAH» ceptnémumposaHa Ha COOTBETCTBUE
Tpe6oBaHnam UCO 9001:2008
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COMOPOU HA TONLLY
HAQEXHDbIX U3BECTHAKOB

PacueTbl 0CHOBaHUA U PYHAAMEHTOB BbICOTHOM
6awHn Ha yyactke N2 2-3 MMAL, «<MockBa-Cutu»

MpoekTpoBaHme ocHoBaHWI 1 dyHAameHTOB (OD) 3gaHNI N COOPYXKEHU MHOTOQYHKLNOHANBbHOIO BbICOTHOTO
Komnnekca MoCKOBCKOro MexayHapoaHoro aenosoro ueHTpa (MMAL) «MockBa-Cutn» npegctaBnset coboi
CNOXHYI0 MHXEHEPHYI0 3afauy. [1na ee peweHns TpebyeTca KOMNIEKC FreOTEXHNYECKIX MEPONPUATUN U
pacyeToB, BCECTOPOHHE YUNTbIBAOLMX KOHKPETHbIE YCIOBMA CTPOUTENBCTBA, BAUAIOLWMX Ha BbIOOP HALEXXHOTO 1
PaLMOHaNbHOIO TUMA Y KOHCTPYKTMBHBbIX pelweHnin OD. 3anorom ycnewHoro BbiINoHEHUA 3TON 3ajaum ABNAETCA
yyacTue BbICOKOKBaNMOULMPOBAHHBIX CMELMANNCTOB-TEOTEXHNKOB — YKe Ha 3Tarne apXUTeKTYPHOro 3ambicia —

B $OPMUPOBaAHU FEOTEXHNYECKI OOOCHOBAHHbBIX KOHCTPYKTUBHBIX PELIEHNI 3AaHUIA.

Tekct BAJIEPUV METPYXWH, BOKTOP TeXH. Hayk, AnpeKkTop nHctutyTa, ONEr WYNATBEB, KaHa. TexH. Hayk, CTEMAH BE3BOJIEB, KaHA. TexH. HayK, CT. Hay4Hblil
cotpyaHukK, ITOPb BOKOB, nH>keHep, M. HayuHbI coTpyaHUK. (HUUAOCT um. H. M. lfepceBaHoBa)

Banepwn MetpyxuH

Oner WynAatbes

Puc. 1a.
Bua Ha 3gaHne «MOb»
C HabepexHon
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MMIL «MockBa-CuT» — camblii MacLITabHbIN poc-
CUNCKWI NPOEKT NOoCNeaHUX AecATUNeTUn B 0bactn
BbICOTHOTO 1 MOA3€MHOr0 CTPOUTENbCTBA. [Ipobnembl
M 3afjlaun, BO3HMKalolWMe Mpu ero peanvsauuu, B
Lie/IomM OxapakTepun3oBaHbl B paboTax [1, 2.

Ha yuactke N2 2-3 MMJL «Mocksa-Cutu» 3anpoek-
TMPOBAHO 3aHNe MHOTOGYHKLMOHAIbHOTO KOMIJIEK-
ca «MockoBckuin aBopel, 6pakocoueTaHuin» (MIB) ¢
BbICOTHOW odurcHOW 6awwHeln (250 m, 45 Haa3eMHbIX
STaxken) pasmepom B nnaHe = 50 X 50 M, OKpy»KeH-
HOW KpacuBbIM CTUNOGATOM CO CTEKNAHHBIM aTpuy-
MOM, PacroJIOKEHHbIM Ha elle 6onee pa3BuTON B
CTOPOHbI 4-3TaXHOW MOA3EMHO-NMOAUYMHOM YacTw.
MpeactaBneHHas Ha puc. 1a 6awHa nmeet 3ddeKT-
Hyl0 dopMmy ABOWMHOW cnmpanu (No 3ambiCiy apxu-
TEKTOPOB — «TaHLyloLei napbl»), obycnasnvBatoLien
LONONHUTENbHOE BO3HUKHOBEHWE KPYTALWMX YCUNui
B HecylleM CTBOJie 3[aHUA B pe3y/ibTaTe BETPOBbIX
BO3AeNCTBUN. [TonoKeHmne LeHTpanbHOro Aapa 1 BHy-
TPEHHUX KOJIOHH MO BCEl BbICOTE GallHM HE MEHAETCS.
BHelwHWe yrnoBble KONMOHHbI CefytoT 3a HanpaBneHu-
em n3ruba cnvpanu n nepepaioT Ha NOA3EMHYIO YacTb
3HauuTeNbHblE BHELIEHTPEHHbIE Harpy3Ku.

MupoBas npakTrka nokasblBaeT, UTo Ans obecneve-
HUA YCTONYMBOCTM M MPOYHOCTM BbICOTHOTO 3JaHuA
cnepyeT npefycMOTPeTb CyLleCcTBEHHOe 3arnybrne-
HUe GyHOAMEHTOB B FPYHTOBOE OCHOBaHME U 3Hauu-
TENbHYI0 MPOCTPAHCTBEHHYIO XECTKOCTb Hecyllero
Kapkaca. [lnAa Tako KOHCTPYKTMBHOWM CXeMbl 34aHuA
Hanbonee BaXkHbIMW MoOKasaTensMu ero gedpopma-
LU ABNAIOTCA KPeH, HepaBHOMEpHble Ocagku U, B
MeHbLLEN cTeneHu, abcontoTHasA ocagka. JonycTumble
BENIMUYMHBI 3TMX NOKa3aTesiell obecneunBaioT BO3MOX-
HOCTb HOPMasIbHOW 3KCMNJlyaTaLuny BbICOTHOTO 34aHMA.
OnpepeneHne pacyeTHbIX NoKasaTenen gepopmaL i

n paspaboTka GyHAAMEHTHbIX KOHCTPYKUWIA BbICOT-
HOrO 3[aHUA OCYLLECTBAIOTCA HAa OCHOBE PacyeTHO-
ro MoAennpoBaHuA B3anmMopencTeua GpyHaameHTa
rPYHTOBbIM OCHOBaHMEM N HaAdyHAAMEHTHbIM BbICOT-
HbIM CTPOEHMEM.

Mpob6nembl, BO3HUKaKOWME NPU MNPOEKTUPOBA-
HUM OO BbLICOTHbIX 34aHWiA, MOAPOOGHO OMMCaHbl
B paboTax [3-7]. OHM ob6ycnoBneHbl B LeNOM TeMm,
YTO POCT 3TAXHOCTU COOPYXKEHWSA, YBeNnyeHne ero
3arny6neHna 1 pasMepoB B MNfaHe NPUBOAUT K Kaue-
CTBEHHbIM U3MeHeHuAM npouecca dopmupoBaHMA
HanpsXeHHo-gedopmMmpoBaHHoro coctoanus (HAC)
OCHOBaHWA, KOHCTPYKUMI dyHAAMEHTOB 1 3AaHNWA, a
TakXe COBMeCTHOI paboTbl BCEl CUCTEMbl B LiENIOM.
3anokeHHble B [eCTBYIOLMX POCCUNCKUX HOPMATHB-

HbIX JOKYMEHTax MeToAbl U3blCKaHU 1 pacyetos OO
6b1IM pa3paboTaHbl 1 anpPobUPOBaHbl CTPOUTENBHOW
npaktukonn CCCP u PO pgns o6blyHbIX 38aHMIA [0
25-T 3Taxen. Mpn 3TOM yKasaHHble MeTofbl BOOpa-
nm B cebsi OrpPOMHbBIV Psif SMMNUPUYECKUX MPaBUN
1N 3aBMCMMOCTEN, COOTBETCTBYWLWMX MNapameTpam
06bIUHbIX 3JaHWI. B 3Tux ycnoBmax npoeKkTupoBa-
Hue O BbICOTHbIX 3JaHNI AOMKHO OCYLeCTBAATLCA
no WHAMBUAYaNbHbIM CreunanbHbiM TeXHUYECKUM
YCNOB/AM M MPU CONPOBOXAEHUN FeOTEXHUYECKOMN
Hay4HO-MCCefoBaTeNbCKOM OpraHn3aumm.

Ona obecneyeHua ponycTumbix Adedbopmaunia
BbICOTHbIX 3[aHUN Npu CTpOMTeNbCTBE Mpeanoute-
HUe OTAaeTCA yyacTKaMm, rae Ha npuemnemon rnyburHe
3aneralT OAHOPOAHbIE M MPOYHbIE FTOPHble NOPOAbI

Puc. 16.
Bua Ha 3paHue «MIObB»

C IOro-BOCTOKa B NaHOpame

Komnnekca

deBpanb/MmapT BHBMM
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Ta6avua. OCHOBHbIE MOKA3ATENN ®U3NKO-MEXAHUYECKUX CBOUCTB FPYHTOB

s T | EY Mpepen NpoYHOCTM Npw
g HanmeHoBaHune E g :‘ q==:. E oAH.:oiHOM.::)KaTuu R, 'I\)Ill'la MoAym:
o rpyHTa ] z o 3 8 - ynpyrou @,° | C,MMNa E,
2 no FOCT 25100-95 g 2 '; €3 BO3AYLIHO™ | o noHacbiLleHHOe ne(b(:pmaqmn iliE)
I c Ea e cyxoe cOCTOAAHNEe E%, Ma
cocTosHNe
3 MNecok nbineBaTbin HopMm. | 2,02 0,57 23,1
CyrnnHOK nerkumn Hopm. | 2,06 0,55 21 0,02 7
3a necyaHuCTbIN, OT Il 2,07 0,57 20 0,02 6
MAFKOMAacTUYHOro A0
TYronnaacTu4yHoro I 2,08 0,60 19 0,02 6
Cynech v CyrmHOK HOpM 2,28 0,32 31 0,01 44
4 TBEpAble, rPaBenCTble, ] 2,33 0,32 30 0,01 38
C WebHem 13BeCTHAKA I 2,38 0,36 28 0,01 31
U3BecTHAK HOPM 2,47 43 35 41 33
6 [OSIOMUTUZNPOBAHHDbIA, Il 2,55 40 31
cpefHeln MPOYHOCTH,
ie'?aamnfqaennbu?l l 2,61 38 28
V3BecTHAK Hopm. | 2,11 16 9
7 ManonpoYHbIi, 1] 2,16 13 7
pa3maAryaembii I 2,20 12 6
[MWHa nerkas nbinesatas, | HOPM. | 2,03 | 0,69 <3 21 0,03 27
8 TBEpAan, cpegHe- u ] 2,08 0,77 19 0,03 24
CunbHOHabyxatowwas I 2,11 0,82 18 0,03 21
. | Hopm 2,42 0,28 20 10 21 45 24 232
g | Meprenb manonpourbi, 7 244 | 31,00 17 8 19 40 2,1
pa3maryaembiii
I 2,46 0,33 15 7 17 37 2
M3BECTHAK HOPM, 2,60 0,21 48 42 39 52 717 580
10 FlOﬂOMVITI:I3MpOBaHHbIVI, Il 2,48 0,22 45 39 36 51 6,67
cPeAen NpouHoc M, I 2,50 0,23 42 37 34 50 6,34
Hepa3msryaemblii o b b
M3BeCTHAK HOpM 2,27 0,33 16 10 18 44 1,95 280
11 MasioNpPOYHbIN, Il 2,30 0,35 15 8 16 36 1,71
pasmAryaembii I 2,33 0,36 15 8 15 30 1,55
CYrnuHKN n HOpM 2,07 0,54 <3 24 0,05 24
FNIVHbI, TBEPAble Il 2,12 0,56 23 0,05 23
12 1 nonyTBepAble, C
OTAENbHbIMU NPOCIOAMM I 2,16 0,57 22 0,05 22
N3BECTHAKA
M3BecTHAK HOpM 2,39 0,27 27 22 27 50 4,03 1040
13 FlOﬂOMMTIfI3MPOBaHHbI'7I, I 2,43 0,30 24 19 23 48 3,62
cPeRnen nponnoc I 2,46 0,32 22 18 21 46 3,36
Hepa3msryaemblii ¢ . '
M3BeCTHAK HOpPM 2,27 0,36 18 12 22 45 2,45 540
14 MasioONpPOYHbIN, Il 2,33 0,40 15 10 18 41 2,1
pasmAryaembin I 2,37 0,44 12 9 15 39 1,85
Meprenb manonpouHbIl, | Hopm 2,34 0,30 12 6 18,2 43 1,4 340
pasmsryaembii, ¢ I 2,38 0,33 10 5 17,05 36 1,07
14a | nNpocnoAmM U3BeCTHAKA
MaoMPOHHONO M FINHbI I 2,41 0,34 8 5 16,29 31 0,84
TBEpAON
3BECTHSK HOpPM 2,28 0,36 20 9 20 36 2,12 810
15 MasionpPOYHbIN, Il 2,31 0,38 17 8 17 33 1,93
pa3smAryaembii I 2,32 0,39 15 7 16 32 1,82
N3BECTHAK HOPM 2,47 0,22 37,42 24,96 35 51 4,43 930
- FI,OJ'IOMVITIV/BI/IpOBaHHbIVI, Il 2,50 0,24 32,65 23,23 31 48 3,95
cpeaHen NpoYHOCTY,
I 2,51 0,25 29,54 20,46 28 46 3,63

pasmAryaembiin
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UM Manocxkunmaemble rpyHTbl. OyHOaMeHTbl 3Hame-
HUTbIX HebockpeboB Yukaro n Helo-Mopka onupatot-
CA Ha OJHOPOJHOE MPOYHOEe CKajlbHOe OCHOBaHWe,
3aieraioliee Ha CpaBHUTENIbHO Hebonblol rnybuHe
(meHee 10 - 20 m). JnAa MoCKBbI B LLe/IOM XapaKTepHO
fJocTaTouHo rny6okoe (cbiwe 30 — 40 M) 3aneraHuve
CKasbHbIX MOPOA U OTHOCUTENIbHO HU3KME WX MeXa-
HUYeCKMe XapakTepuCTUKK, CyLleCcTBeHHaa HeofHo-
POAHOCTb, TPEWMHOBATOCTb W MNOABEP’KEHHOCTb
KapCToBO-CYydPO3MOHHBIM NpoLieccam BEPXHUX ropu-
30HTOB M3BECTHAKOB.

XapaKTepHOW FeoniormMyeckorn OCob6eHHOCTbIO paii-
OHa CTpouTenbCTBa 3fJaHuMN 1 coopyxeHnnn MMAL
«MockBa-Cutu», BnustoLen Ha Bblbop Tvna O, aena-
eTcA 3aneraHue (CBepxy BHK3) NOA HEOAHOPOAHbLIMU
COBPEMEHHbIMM TEXHOTEHHbIMY (tQ, ) 1 anntoBrasbHbl-
mu (aQ,,) OTNOXKeHUAMM 0bLLEe MOLHOCTbIO 10 — 25 M
nepecnanBamoWmXca JUTONOMMYECKMX TOSL, KaMeH-
HOYroNbHOM CUCTeMbI BepxHero (nepxyposckue C pr
U/man PaTMUPOBCKME U3BECTHAKN C.rt MOWHOCTbIO
3,3 - 6,8 m, HeBepoBckue C,nv 1 BockpeceHckme C.vs
ININHBI U Meprenn MoWwHocTbio 4,1 — 12 M, CyBOpOB-
ckue C sV M3BECTHAKM, FVHbBI I MEPTrean MOLLHOCTbIO
6,8 - 95 M) n cpegHero (NOJONbCKO-MAYKOBCKME
C,pd-mc 13BeCTHAKM pa3BeAaHHON MOLHOCTbIO [0
50 M) cTpaTurpaduyecknx oTaenoB. XapaKTepHbli
WNHXXEeHEepHO-reoslorMyecknii  paspes rpyHTOBOro
OCHOBaHWA nNpuBefeH Ha puc. 2. CTeneHb TpeLmHO-
BaTOCTU CKaslbHbIX MOPOA M3MEHAETCA OT CUNbHOW Y
NepxypoBCKMX U PaTMUPOBCKUX W3BECTHAKOB [0 B
OCHOBHOM CpefiHell 1 pexe cnaboil y CyBOPOBCKUX
N NOJOJSIbCKO-MAYKOBCKUX. M3BECTHAKN KaBEpPHO3HbI
N B BEPXHUX FOPU3OHTaxX MMEKT MHOFOUYUCSIEHHblE
HecKasibHble NPOCNONKN U NINH3bI.

OcHOBHble noKa3atenu ¢U3NKo-MexaHUYeCcKux
CBOWCTB rPyHTOB pa3BefaHHON TOMNWW NprBefeHbl B
Tabnuue. MapameTpbl HOPMATUBHOMO YCIOBUA NPOY-
HOCTU Mopa-KynoHa (yron BHyTpeHHero TpeHua ¢,
yaenbHoe cuensieHne ¢) TPeLWMHOBAaTbIX W3BECTHA-
KOB, HEMOCPEACTBEHHO XapaKTepu3ylolwme nx npoy-
HOCTb B MPUPOAHOM 3aneraHuu, 6binn onpeneneHbl
n3blcKaTeNnAMM No cneyunanbHbIM TEXYCNOBUAM U TeX-
3agaHuto, paspabotaHHbiM HUMOCT. Mpu o6blYHbIX
M3bICKAHUAX BMECTO YKa3aHHbIX MapaMeTpoB Mpou-
HOCTU MO AaHHbIM Ta6OPaTOPHbIX UCMbITAHUI Manora-
6apuUTHbIX 06pa3LOB CKaNIbHOIO rPyHTa onpeaensaoT
NVWb BENNYMHY ee Npefena Ha OAHOOCHOoe cxaTtne R
KOCBEHHO XapaKTepusyloLlylo NMPOYHOCTb TPELLMHO-
BaToro Maccmea. Manble pa3mepbl 06pa3LoB, UCKYC-
CTBEHHO OTOUPaEMbIX U3 KaYeCTBEHHON, HeTpeLLMHO-
BaTOW YacCTV KePHOB, He NO3BOMAIOT yYyecTb BAMAHNE
TPELMHOBATOCTY MacCBa Ha ero NPOYHOCTb.

Mop3emHble BOAbl yyacTka npepacTaBfieHbl 4-mA
BOJOHOCHbIMW TFOPM30OHTaMMK: HagKaMeHHOYroJsb-
HbIM (annoBraNbHO-NEPXYPOBCKMM), PaTMUPOBCKIM,
CYBOPOBCKMM W MOAONbCKO-MAYKOBCKUM. [OPU3OHTHI
pasnuyalTca no pexumam GunbTpaumm noa3emHbIX
BOA, BeNMUMHaAM HamopoB ¥ BOAOMPOHWL@EMOCTM
rPYHTOB.

BaxxHoe 3HaueHMe ANA NPOEKTUPOBaHUA KMeeT

BOMPOC OLEHKN KapcToBO-CyPpPO3MOHHOW onacHo-
CTV yyacTKa cTpouTtenbcTBa. COrnacHo MHKeHepHo-
reosiornyeckoMy pamoHuposaHunio Mocksbl No cTene-
HV OMAacHOCTM NPOABNEHNA KaPCTOBO-CYPPO3NOHHbIX
npoLeccos, M3yyaemasa TeppUTOPUA OTHOCUTCA K
noTeHuUmanbHo onacHon. OfgHaKo, B CBA3M C NPOEKTU-
pyembim 3arny6neHviem Ha 15 — 25 M, BO3HMKHOBEHMWE
ocefaHW 1 NPOBanoB NOA MOAOLBOW COOPYKEHUN
KOMIMeKca NCKYaeTca No cneayowmnm npruinHam:

- cypPO3NOHHBIN BBIHOC PLIXIOrO  MaTepua-
Nna W3 HacbIMHbIX FPYHTOB, afnioBUasibHbIX NECKOB
1 KapboHaTHO-CynecyaHoro 3amnosHMTena B 3MI0BUN
NepxXypoBCKNX N3BECTHAKOB HEBO3MOXEH, TaK Kak
3Tn MaTepwuanbl 6yayT yaaneHbl npu paspaboTke KOT-
NOBaHOB;

- No AaHHbIM 6ypeHna n reodprsnyecknux nccnepo-
BaHUI, B PaTMUPOBCKUX, CYBOPOBCKUX 1 MAYKOBCKMX
M3BeCTHAKaX He3arnoSIHEHHbIX KapCTOBbIX MonocTen
He 3adpUKCMpPOBaHO;

— CYBOPOBCKMWE 1 MOAONbCKO-MAYKOBCK/E U3BECT-
HAKN NepekpbITbl 7 — 12-meTpoBoW Tonuwein cnabo-
NPOHML,AEMbIX BOCKPECEHCKMX FNNH;

— YYacTKM CTPOMWTENbCTBA CO BCEX CTOPOH OyayT
orpaxfeHbl 3arnybneHHbIM B BOAOYMOPHBIVA CJION
BOAOHEMPOHNLIAEMbIM OrparkAeHNEM (<CTEHOW B rPyH-
Te»), UTO NPefOTBPATUT aKTUBHOE ABVKEHWE BOAbI U
BO3MOXHOCTb Cy$p 031 PbIXOro matepurana.

B onucaHHbIX MHXeHepHO-reonornyeckmnx ycrnoBmnax
O BbICOTHBIX COOPYXKEHWiA KOMMyieKkca Havbonee
paunoHanbHO NpUMeHeHWe CBaliHbIX QyHAAMEHTOB
C MAWTHBIM POCTBEPKOM, OMUPAIOLMMCA Ha «CBau-
CTOVKW», BHEJPEHHblE B AOCTAaTOYHO OAHOPOAHbIE 1
NPOYHble CYyBOPOBCKUE WSV NMOAOJSIbCKO-MAYKOBCKME
N3BECTHAKN.

CornacHo HOpPMaTMBHbIM AOKYMEHTaM, Hecylias
CNoco6HOCTb CBal, OMMPAIOWKMXCA Ha CKaJibHbINA
rPYHT, onpeaenaeTca ero NPOYHOCTbIO Ha OJHOOCHOe
oKatue, ry6uHON 3afenkun cBan B CKaJibHbI Maccus
I, v ux gpnameTtpom d. 3To NpOTVBOPEUNT pesyfbTaTam
O6LINPHbIX NCCIeAOBaHMI, KOTOPble NMOKa3blBaloT, YTO
y CBall, 3afenaHHbIX B CKasbHbIi Maccus, 6onbluan

Puc. 2.

XapaKTepHbIi UHXeHepHO-
reonormyeckuii paspes
rpyHTOBOroO

OCHOBaHVA, COBMELLEHHbI
co cxemoli dyHAaMeHTa 1
orpaxneHua KoTnoBaHa

Mropb bokos

CrenaH bessones
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Puc. 3.
Cxema ncnbiTaHWA cBan
meTopom OcTepbepra

Puc. 4.

Pe3ynbTaTbl pacueTHoro
MOZENNPOBAHNA NCMbITAaHWI
cBan metofom Octepbepra

Puc. 5.
MnaH mofenvpyemoro
dparmeHTa cBaHoro nons

YacTb MPUIOXKEHHOW HarpysKky, Kak MnpaBuio, BOC-
NPUHUMAETCA He 3a CYeT COMPOTUBEHUA CKallbHOIO
rpyHTa nof HVXXHUM TOPLIOM CBaw, a 3a CYeT COmnpo-
TUBJIEHNA CABUTY MO HOKOBOI NMOBEPXHOCTU ee 3ajen-
Kn [8].

Opyrum BakHbIM GpakTOPOM, BAUAIOWNUM HA Hecy-
LY CNOCOOHOCTb CBal-CTOEK, ABMAETCA TEXHOJO-
rvs UX YCTPOMNCTBa B CKalbHOM rpyHTe. Hanpumep,
OCTaTKU OEHTOHUTA Ha CTEHKax CKBaXXVMHbl MOTYT
NMOHM3UTb CONPOTUBIIEHME CBaU Mo BOKOBOW NOBEpPX-
HOCTU A0 25 % MO CpaBHEHUIO CO CBaew, Npu COopy-
YKEHUN KOTOPOI GEHTOHUT He ncnonb3osancs [8, 91.

O6pasoBaBwuniicA B npouecce 6OypeHusa LWnam
MO>ET CYLLeCTBEHHO CHU3UTb CONPOTMBEHUE FPYHTa
nog nAaton csau. Ecnn B oCHOBaHMM CBan OCTaHeTCA
MaTepwuan, MeLWniA HEBbICOKMIN Moaynb aedopma-
LM, NOSIHON MOGUNM3auuKM CONPOTUBIIEHMA CKallb-
HOro rpyHta 6yayT npefwwecTBOBaTb 3HauMTesNbHble
ocajKu cBauv. To NprBeAET K TOMY, UTO KacaTeslbHble
Hanps»XeHna nNo ee 6OKOBOW MOBEPXHOCTN NPEBBICAT
NUKOBbIE 3HAYEHWA CONPOTMBEHUA CABUTY KOHTAKTa
6ETOH — CKasbHbI TPYHT, KOTOPOE YMEHbLUUTCA OO
OCTaTOUHbIX 3HayeHuW. B pesynbraTe 3TOro ymeHb-
LINTCA M Hecylana cnocobHocTb cBaw. MosTomy, ecnun
OTCYTCTBYET rapaHTVA KauyeCTBEHHOW 3auMCTKM AHa
CKBaXWMHbI, cnieflyeT paccymTbiBaTb JIMWWb Ha COMNPO-
TUBMEeHNe No 60KOBOI MOBEPXHOCTY CBaW.

CyuwlecTBeHHOE BAVAHME Ha paboTy CBaHOIo OCHO-
BaHMA NOJ Harpy3Kol oKa3blBaeT Tak Ha3blBaeMmbliin
KpaeBoi 3¢deKkT. Ha ocHoBaHUM pe3ynbTaToB MHO-
rOUMCIIEHHbIX YNPYrMX pacyeToB, a TakKe AaHHbIX
3KCNEepPVMEHTOB 1 YNPYro-nnacTuyeckmx pacyetos
npu HebONbLIMX YPOBHAX Harpy»eHus, WU3BECTHO,
YyTO B CBalHOWM rpynne Kpaesble (MepumeTpanbHble,
yrnosble, TopLeBble) cBav MoryT obnagatb 6onblunm
COMPOTMBNEHVNEM BAABAUBAHMWIO, YeM BHYTPeEHHUue
[3]. Takum Xe ob6pa3om BHYTPeHHWe cBau — BC/ed-
cTBue adpdeKTa cBariHOM rpynnbl — obnagatot 6onee
BbICOKOW NOJATANBOCTbIO, YeM NepumeTpasnbHbIe.
CyLwecTBYIOT peasibHble MPOEKTbl CBANHbIX pyHAAMEH-
TOB BbICOTHbIX 3[jaHWIA, B KOTOPbIX, AN1A BblpaBHUBA-
HUA conpoTMBNeHNA cBal B GyHAAMeHTe, OT LieHTpa
K nepudepun ymeHbliaetca anuHa ceai [4]. B T0
Xe BpeMs, Kak NoKasanun rnosieBble SKCNepuMeHTbl 1
pacuyeTHble MccnefoBaHMA C NPUMEHeEHWEM Yynpyro-
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NAacTUYeCcKo MOLEenn FpyHTa CO 3HauYUTeSIbHbIMMK
YPOBHAMY Harpy»xeHus [10], npy AOCTUXKEHUN NIOKab-
HOW HecyLe cnocO6HOCTU KpaeBOW CBan NO FPyHTY
npw fanbHenwem Harpy>xeHumn pyHaameHTa BO3HMKa-
eT obpaTHan KapTvHa — CONPOTUBIIEHNE BHYTPEHHNX
cBal ctaHoBUTCA 6orblue, YeM y KpaeBbix. lMogo6Hble
TpaHchopMaLumm NPONCXOAAT U C PeaKTUBHbIMK OTMO-
pamu rpyHTa nop nopowsor GyHAAMEHTHOW MANUTDI
[11]. CooTBETCTBEHHO, Takasa CIOXHAA MHOrosTanHas
pabota cBah u NAUTbl PyHAaMeHTa AOMmKHa ObiTb
yuTeHa Mpu MX NPOEKTUPOBaHWUMW, B YaCTHOCTW, Npwu
Ha3HauyeHNM nepemMeHHbIX KO3POULMEHTOB KeCTKO-
CTV FPYHTa 1 CBall nog nanTo pyHAameHTa.

B cooTBeTCTBMYM C yKa3aHHbIMM GpaKToOpaMm U HaKo-
nneHHbiM B HAVMOCTT onbIToM, MOA BbICOTHYO GallHi0
6bin pa3paboTaH CBalHbIN GyHAAMEHT, OTBEYaAOWMA
TpeboBaHUAM HaAEXHOCTN 1 PaLMOHaNbHOCTH, OTAe-
NAeMblli OT pacronaraemoi Ha eCTeCTBEHHOM OCHOBa-
HMW HEBBICOKON CTWUNO6ATHO-MOAMYMHON YacTu oca-
JOYHbIM WBOM. KOTnoBaH rny6mHoi 15 M BbINoHAET-
€A € 3arny6neHHoN B c1abonpoHrLaemMble BOCKPECEH-
CKUe rIMHbl BOJOHEMNPOHNLIAEMOW «CTEHOW B FpyHTe»
TonwuHon 0,6 M, obecneunBatowen 3GpGeKTUBHYIO
3aluTy OT NOATOMIEHNA U HaaNexallue ycnoBua Ana
paboT no ycTpoicTBy dyHAaMeHTa.

Mop 3arpyeHHyto cpegHuUM aasneHnem g = 1 MlMa
BbICOTHYIO YacTb 3[jaHUA 3arnpoeKTMPOBaHbl GypoHa-
6uBHbIE CBaun AnameTpoM d = 1,5 M 1 gnnHoi | = 29 m.
CBau npopesatoT 6onee CKUMaeMble U MEHEE MPOYHble
FNVHbI, MEPreNiv U W3BECTHAKW, CUJIbHOTPELMHOBA-
Tble UM HEAOCTAaTOYHON MOLLHOCTM U OBHOPOAHOCTY.
HwXHne yacTn cBall BHeQPAOTCA B TOJLY MPOYHbIX
cpefHe- UAn cnaboTPELLMHOBATBIX CKaSIbHbIX TPYHTOB
(MOJONbCKO-MAYKOBCKME U3BECTHAKM) Ha TMyOuHY He
MeHee 3,5 M, ¢ TeM 4TOObI NepefaTb Harpy3Ky Ha HUX
B OCHOBHOM Yepe3 GOKOBYIO MOBEPXHOCTb 3ary6neH-
HOW YacTu CcBaw.

[lnAa ycTponcTBa cBail 6bInM peKoMeHA0BaHbl OTpa-
60TaHHble TEXHOJIOMMW, FapaHTMpYIOLWe pacyeTHble
noKasaTeniv »eCTKOCTU 1 MPOYHOCTN CTBOJMa CBaW 1
UX Hecylen cnocobHocTn no rpyHTy. CBam yctpau-
BAlOTCA B CKBaXMHAX, NPOOYPEHHbIX B MPOpe3aeMbix
PbIX/IbIX OTOXEHNAX MO 3aLUTON 06CagHbIX TPYO 1
nog Bopgoli (6e3 ncnonb3oBaHMsA GEHTOHUTOBOrO pac-
TBOpa) B OMOPHOM CKafbHOM Maccuse. [ina obecne-

YeHVA HafeXXHoW PaboTbl TPELYMHOBATOrO CKaflbHOro
OCHOBaHWA NpeayCcMOTpeHa LeMeHTaumsa cpegHeTpe-
WMHOBATbIX MOpog B paguyce 3 — 6 M OT OMOPHON
HUXKHE YacTu CBau.

C yyeTOM HEpPaBHOMEPHOCTU MepefaBaemMblX Ha
dyHOaMeHT Harpysok cBau pacrionaraamcb B 30He
CUNIbHOHArPY>KEHHOTO LIEHTPANIbHOroO Afpa XeCTKo-
CTU BbICOTHOW 6alHM C Wwarom 2,5 M 1 rpynnupo-
BaNINCb NOJ KONOHHaMK ee nepudepuinHon 4actm c
warom = 4 M. COOTBETCTBEHHO, TOJLMHA MIUTHOIO
pocTBepKa cBalHoOro dyHhameHTa npuHMManacb
paBHOM 4 M B LeHTpanbHOW 4yactm n 3,5 M - B
nepudepninHoi. NepemeHHble Wwar ceam 1 Tonwm-
Ha poOCTBEpKa MCNOsb30BaNNCb ANA BblpaBHUBA-
HUA 0cafok dyHAaMeHTa, UTO YMeHbluaeT ycunus
B OYHOAMEHTHbIX U HappyHOAMEHTHbIX KOHCTPYK-
LMAX, MOBbIWAA HAfEXHOCTb WM pPaLMOHaNbHOCTb
NpoeKkTHoro peleHus. NprmeHeHne OTMeYeHHO-
ro Bbiwe crnocoba BblpaBHMBaHUA O0cafoKk ¢yHAaa-
MeHTa MyTeM YyMeHblUueHUA ASINHbI CBail OT LeH-
Tpa K nepudepun [4] B paccmaTprBaeMoM cllyyae
HelenecoobpasHo, Tak Kak 60KoBasA NOBEPXHOCTb
CBall-CTOeK BKJloyaeTcs B paboTy ToNbKo B npeae-
nax orpaHNYeHHOWN ANVHbI ee 3aeNIKN B ONOPHbIN
CKanbHbIn maccms (I, = 3,5 m).

OcHoBHble pacyeTbl O BbICOTHON 6GalHK NPOBO-
OVINCb MO KOMMJIEKCY FeOTEXHUUYECKMX MPOrpamm
PLAXIS. Mpu kBanuduunmpoBaHHOM MNPUMEHEHUN
3TOT KOMIM/EKC MO3BONAET OnpefensaTb afeKBaTHYIo
NPOCTPaHCTBeHHY KapTuHy HAC rpyHTOBOro mac-
CUBa 1 B3aUMOAENCTBYIOLWUX C HUM 3N1EMEHTOB dyH-
JaMeHTHON 1 orpaxkgatwollen KoHCTpykuun. Nocne
OLEHKN pPe3ynbTaToB BbIMOJIHEHHbIX WHXKEHEPHO-
reosiornyecknx M3blCKaHWN U3 NpeaycMOTPEHHbIX B
komnnekce PLAXIS mogeneir rpyHTa 6bina BbibpaHa
ynpyro-nnactnyeckaa mogenb Mopa-KynoHa, coot-
BETCTBYIOLAA PEKOMEHAOBaHHbIM KOHLenuusam gen-
cTBylowWmX B PO HOpMaTMBHbIX JOKYMEHTOB.

Ona [ONoONHUTENBbHOTO KOHTPOJA NPUMEHNMOCTM
MOAENM, BeIMYUH NapameTpoB FPYHTOB, MOJSyYEH-
HbIX B pe3ynbTaTe M3bICKaHUN, 1 Kod3pduumneHToB

YC/I0BUM paboTbl Ha KOHTaKTe CBaA-FPYHT, NPUHATHIX
COrNacHoO yKa3aHUAM [eNCTBYOWMX HOPM, NPOBO-
Annocb npefBapuTenbHoe pacyeTHOe MOAennpo-
BaHMe Ha OCHOBE WCMbITaHWU CTaTUYECKON Harpys-
KO B HaTypHbIX ycnoBuax metogom Octepbepra
(Auenkon «O-cell») aByx onbITHbIX cBait. Mpwu ncnbl-
TaHUM AOMKpaTbl yepe3 OMOpHble NANTbI paspe-
NAT CBal Ha [Be 4yacTu: 6OMbluyio — BEPXHIO0
(paboTatowyto ToNbKO Mo GOKOBOW MOBEPXHOCTK)
M MEHDBIUYIO — HUXHIOK (paboTatowwylo npeumyule-
CTBEHHO no nATe). o pe3ynbTaTaM OAMHAKOBO-
ro Harpy>eHua BBEPX WU BHU3 COOTBETCTBYIOLUNX
yacTen cBam 3amMepATCA UX NepemMeLleHna n peak-
TUBHble conpoTmaneHuna (puc. 3). B sTom ncnbitaHnn
HAC okonocBalHOro rpyHTOBOro MaccrBa, 0CO6eHHO
B 30HaX, NPUMBbIKaIOLWMX K MECTY MOA3eMHOro Npuno-
XeHuA Harpy3ok (ayenkm «O-cell») n pacnonoeHHbIx
Bbille 3TOr0 YPOBHA, KayeCTBEHHO OTIMYaeTCA OT
HAC rpyHTa 1 cBan B Harpy>eHHOM BAaB/MBaloLLeN
Harpyskon cBanHom dyHaameHTe. [laHHble oTAnumMA
06ycrioBieHbl B3aMMOBNMAHMEM (B3aUMOTalleHu-

Puc. 6.

AKCOHOMETPUYECKNI BUA
mogenupyemoro ¢parmeHTa

CBalHoro nons

Puc. 7.

Bug mopenvpyemoii
HagpyHOaMeHTHOW
KOHCTPYKLUM

Puc. 8.

M3onona ocagku
cBaliHoro dyHaameHTa 1
OKpY?>KatoLLero Maccrea
rpyHTa

Puc. 9.
BepTtukanbHbie
nepemelLeHmns ceam
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Puc. 10.
M3onona ocagku nANTHOro
pocTBepKa

Puc. 11.

PacnpepeneHue
BEPTMKaNIbHbIX HANPAXKEHNI
B MacCyBe rpyHTa

em?!) NPOTMBOMONIOXKHO HaMpaB/iIeHHbIX Harpys3ok
yepes OKpYKalolWMiA MacCB FPyHTa, B YaCTHOCTH,
OONOJSIHNTENbHbIX (OT HaMpPaBiEHHOW BBEPX Harpys-
KM) U HayanbHbIX (OT COGCTBEHHOro Beca rpyHTta 1
CBaW) HanpsXXeHUN. 3To obycnaBnMBaeT NCKaXKeHne
n3mepAaemblX CONPOTUBAEHU cBau (rpyHTa) U He
Nno3BoNAeT HernocpefcTBEHHO MO HdaHHbIM TakKUX
3aMepoB U CYMMMWPOBAHUA COMPOTMBAEHUN ee
yacten HagexHo (kak no FOCT 5686-94) onpegenutb
o6Lyto Hecylyo cnocobHOCTb NMPOEKTHOW CBan Ha
BepTuKanbHoe BAaBnmBaHue. loatomy 6onee npea-
NOYTUTENbHO AaHHbIe TaKNX UCTIbITAHUN NPUMEHATb
ANA yTOUYHeHUA AedopMaLNOHHbBIX Y MPOYHOCTHBIX
napameTpoB FPYHTOB NMyTeM CPaBHEHUA PacUYeTHbIX
N 3aMepeHHbIX rpaduKoB U3MEHEHUA BepTuKalb-
HbIX NepeMeLleHniA N HaNPAXKeHN Mo CTBONY CBau.
Mpwn 3ToM pacnonoxeHne [aTuNKOB NepemeLleHuni
N HanpsXeHWN Ha rpaHMuax PasHOPOAHbIX C/loeB
rpyHTa (MN3), cxema ncnoitaHun «O-cell» nozsonsioTt
nccnefoBatb XapakTePUCTUKM OTAENbHbIX CNoeB
rPYHTA, YTO HEBO3MOXHO BbIMOAHUTb NO CTaHAAPT-
Hon meTtoauke NTOCT 5686-94.

ConocTaBneHve pe3ynbTaToB MaTeMaTU4yeckoro
MOZENMPOBaHUA UCMbITAaHWA CBaW C OMbITHLIMW AaH-
HbIMW, MPUMepP KOTOPOro MnpeAcTaBineH Ha puc. 4,
NnoKasano, YTo pPeKoOMeH[OBaHHble reonoramu Benu-
UYMHbI MapameTpoB FPyHTOB obecneumBaloT Heob-
XOAMMBI 3anac HafieKHOCTU pacyeToB MO YNpyro-
nnactnyeckon mogenu Mopa-KynoHa nporpammHoro
komnnekca PLAXIS.

Ha pwuc. 4 npuBepeHbl rpadukn nepemelieHun
BEPXHEN M HWXHEeN pacnpefensawowmx (Harpysky ot
AOMKpaToB) NauT. CNNOWHBIMU JIMHUAMW MOKa3aHbl
pe3ynbTaTbl MaTeMaTUYECKOro MOLEeNMpPOBaHUA, a
OTAENbHbIMN TOUKaMU — SKCMePUMEHTaNbHble flaHHble.
KpacHbiM 1 cHMM LIBETOM MOKa3aHbl NepemeLlleHns
pacnpepenaoWmMx NNacTyiH, a 3eIeHbIM — NATbI CBaW.
AHanus pe3ynbTaToB COMOCTaBNEHUA MOKas3an, uTo
0COBEHHO CUNBbHO 3aHMXKEH M3bICKaTenAMyU Mopyib
nebopmaumm M3BeCTHAKA, 4TO, BUAMMO, 0bycnoBe-
HO NPUMEHEeHNEM VMU KOHCepBaTMBHOIO MOAXOAA K
€ro HaszHauyeHMIo B YC/IOBUAX OrPaHUYEHHbIX AaHHbIX
NPAMbIX UCMbITaHWA. OTMETUM TaKXe, YTO pe3ynbTaTbl
M3MepeHni 1 pacyeToB Mokasanu BbicTpoe 3aTyxa-
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HWe MpPOAOJbHBIX YCUAUA C OTAANeHWeM OT MecTa
NPUNOXEHUA Harpy3KnM 1 NOATBEPAWN, YTO Nepeaa-
Ya HarpysoK Ha CKaslbHOe OCHOBaHWe MPOUCXOAUT B
OCHOBHOM Yepe3 60KOBYI0 MOBEPXHOCTb CBaM.

Ytobbl ybepautbca B paboTocnocobHoCTU
APXUTEKTYPHO-KOHCTPYKTUBHOIO peLleHnA 34aHuA
(BO3MOXKHOCTU 06eCcneunTb He06XOANMY!I0 XKECTKOCTb
N MPOYHOCTb €ro Hecyllero Kapkaca), 6binv Bbinon-
HEeHbl pacyeTbl NepemMeHHO NOAATIMBOCTY CBANHOIO
OCHOBaHVA NAWTbl dyHOAMeHTa BbICOTHON GalHu ¢
OLEHKOW HageXHoCTU N 3GEKTUBHOCTY ee MPOeKT-
HbIX KOHCTPYKUWMWA. [inA 3TOro B NpOCTPaHCTBEHHOWN
NOCTaHOBKe OCYLLeCTBAANOCh JeTalbHOe pacyeTHoe
MoAennpoBaHue B3aVMOAENCTBUA CBail, rpyHTa ©
nanTbl dyHAAMeEHTa B ero XapakTepHbIX 30Hax, B YacT-
HOCTU — B KpaeBblX (MeprMeTpasnbHbIX) U LeHTpasb-
HOW (BHYTPEHHeN) YacTax.

Bbnaropapa LeHTpanbHON CMMMEeTPUK OKa3anocb
BO3MOXHbIM C [OCTaTOYHON TOYHOCTbI Mogzenu-
poBaTb GyHAAMEHT BbICOTHOW GalHu dparmeHTOM,
coctasnaowmum 1/4 ero yactu (puc. 5, 6). Ha puc. 6
NnoKasaH TakXe akCOHOMeTpUYecKuin Bug BxogaLlemn
B pacyeTHyto 0611acTb YacTu CBAMHOIO NONA U FPyH-
TOBOro MaccrBa. B cooTBeTcTBUM C OCHOBOMONarato-
wum npuHuunom CeH-BeHaHa, ana yuyeta BAnAHUA
XeCTKOCTN BEepXHEero CTPOEHWA BbICOTHOW GaluHm
Ha paboTy ¢dyHAameHTa B pacueTHyto obnactb 6biin
BKJIOUEHbI €e HWXHME 3TaXkm C CYyMMapHOW BblCO-
TOWN, MpeBblwatowen wWnpuHy 6awHun (puc. 7). Bce
3T0 No3BoNMNO obecneunTb HeOHXOAMMYIO TOYHOCTb
YNCNEHHbIX PacyeToB 3a CYET yMeHblueHnA obLiero
KonnyecTBa KOHeuHbIX 3nemeHToB (K3) m umx yse-
NUYeHNA B pacyeTHOM ¢parmeHTe. lpaHuubl ¢par-
MeHTa BblbMpanncb coBnagaLymMm ¢ NIOCKOCTAMN
cummeTpun HAC cBaiHoro ¢pyHaamMeHTa U BepxXHero
CTPOEHVA BbICOTHOTO 3faHuA. [na yyeTa BAMAHUA
BO3MOXHbIX JIOKaNbHbIX W3MEHEHWA B peakuymax
CBail, pacyeT NPOBOAMICA B JOCTAaTOUYHO WIVPOKOM
Avana3soHe cpefiHel Harpy3KmM Ha NnTy GyHAameHTa
g=0,8-1,4 Mla c warom 0,2 Ma.

PacueTbl mpoBoAMANCb B HECKONbKO 3TanoB: No
Mepe MOCTYM/IeHNA AaHHbIX MO XapaKTepucTukam
FPYHTOB 1 MPOEKTHbIM KOHCTPYKUMAM HaA3eMHON
yacTu 3[aHuA, No pesynbTaTaM KOHTPOJIbHbIX WCMbI-

TaHWUN CBal, KOPPEKTUPOBKE KOHCTPYKUWUWA 3AaHUA
1 nepecyeTy nepepaBaeMbix Ha GyHAAMEHTbI Harpy-
30K. B KOHEeUHOM cueTe, pelueHVe 3a4aymn NO3BOUIIO
nonyynTb AOCTOBEPHYID KauyeCTBEHHYI W Konumye-
cTBeHHyto KapTuHy HAC nnuTHOro pocteBepka cBaui-
Horo ¢yHAaMeHTa, a TakXKe KpaeBoro 1 rpynrnoBoro
3¢ deKTOoB B €ro CBaiHOM OCHOBaHUM.

Ha puc. 8 — 12 npuBepeHbl nnnocTpauum, Xxapak-
Tepusyiowme HAC rpyHTOBOro Maccmea u CBaiHOro
dyHAameHTa BbICOTHOM H6alwHu. Ha puc. 8 — 10 noka-
3aHbl N30MOJIA OCaAKN MaccyBa rpyHTa 1 CBalnHOro
dyHpameHTa. Kak BUAHO Ha U30nonAx, 0cobeHHo Ha
puc. 10, noa 30HONM LIeHTPaNbHOrO AfPa XeCTKOCTH
6alHM HabnoJalTCA KOHUEHTPAUUs U BblpaBHU-
BaHWe 0CafjlOoK ee OCHoBaHuA. Puc. 11 gemoHcTpu-
pyeT KOHUEHTpauuio 1 paccemBaHne BHU3 U B CTO-
POHbI BEPTUKANbHbIX HOPMAaJlbHbIX HanpAXeHWU B
obnactax nogcTunatowen nNatbl cBan-crtoek. Ocobo
OTMETUM KOHLEHTpauuio COMPOTUBIIEHUA TPYHTa
nog nNATol M No GOKOBOW MOBEPXHOCTU HIUKHEN
yactn ctBona ceaii. C NpubAMKEHNEM K KOHTYpy
CBallHOW Fpynmnbl 30Ha KOHUEHTpauum 60KOBOro
COMPOTMBNEHNA NOCTENEHHO YBENNYNBALTCA N pac-
NPOCTPaHAETCA BBEPX, a AN1A CBal, PaCMONOMXeHHbIX
noj nepuMeTpanbHOM 4YacTbio pPOCTBepKa, U Ha
BeCb CTBOJN cBaw. [pn 3TOM BeNNYMHbBI CABUTOBbIX
HanNpAXeHUn nog NATamMU CBal-CTOEK B OCHOBHOM
He MpeBbIWaloT NpefenbHOro KOHTaKTHOro Conpo-
TUMBNEHWNA TPYHTa CABUTY, a TOJIWMNHA 30HbI NNacTu-
YecKoro TeyeHus npeHebpexrmo mana.

Mo pe3ynbraTtam pacyeToB B AUana3oHe N3MeHeHns
JeicTBylOWMX Ha nauTy dyHAameHTa paBHOMEPHO
pacnpepenieHHbIX Harpy3ok Obliv NMonyyeHbl Xapak-
TepHble rpaduKmn conpoTuBeHNs CBail, NpumMep KOoTo-
pbIX NpuBeaeH Ha puc. 12 (MecTononoxeHne cBam CMm.
Ha pwuc. 5). U3 puc. 12 BUAHO, 4TO yCTaHOBNEHHbIV pac-
YeTOM XapaKTep COMpOTUBNEHMA CBal (CymmapHoe
KOHTaKTHOE COMNPOTKBJIEHNE FPYHTa), B 3aBUCMMOCTH
OT MEeCTOMNOJIOXKEHNA CBal B rpynne, COOTBETCTBYyeT
OTMEYEHHbIM Bbllle 3aKOHOMEPHOCTAM KpaeBoro u
rpynnosoro 3¢¢deKToB.

Mo conpoTmBieHnAM CBai (3aBUCMMOCTAM OCagKa —
Harpyska, npyMep KOTopbIX NpuBeAeH Ha puc. 12) 6binm
onpefeneHbl U3MeHeHUA KO3OOULIMEHTOB »KeCTKOCTU

CBall B AManasoHe CpefHero AaBfAeHWA Ha NanTy
pocTtBepka g = 0,8 — 1,4 MIMa (puc. 13). Ha ocHoBe
3TUX 3aBUCUMMOCTEN Obl pa3paboTaHbl PEKOMEH-
Jauun nNo y4yeTy nepemeHHOW NoJaTAuBOCTW CBaw-
HOro OCHOBaHWA NPW CTaTUYeCKMX pacuyeTax MauT-
HOro pocTBepKa M HagdyHOAAMEHTHbIX KOHCTPYKLMIA
BbICOTHOTro 3paaHuA (puc. 14). MpepBapuTenbHbI
BapuaHT 1 6bi1 NCNoNb3oBaH ANA pa3paboTku npo-
eKTHbIX peleHnn Hecylero Kapkaca BbICOTHOM
6allHN 1 onpefeneHna pacyeTHbIX Harpy3oK Ha ¢yH-
AameHTbl. [1nA UCKNIOYEeHUA MeTOAUYECKUX U Cay-
YalHbIX OWMOOK pacyeTbl KapKkaca BbIMOMAHANUCH
HEe3aBMCMMO APYT OT ApYyra HECKOSIbKMMUW OpraHm3a-
unamm (HUMXKB um. A. A. TBo3paeBa, pyK. paboTbl a-p
TexH. Hayk C. b. Kpbinos; OAO «3HMW», pyk. paboTbl
O-p TexH. Hayk B. W. Tpasyw; OO0 «K-TEXCTPOW»,
pyK. pa6otbl M. U. KenbmaH).

[nAa oKoHuaTenbHOWN pa3paboTKM Ha cTagmum «P»
KOHCTPYKLMIA CBalA, MINTHOrO poCTBepKa M HaadyH-
AameHTHbIX KoHcTpykumn HUWOCIT pekomeHgoBsan
BapuaHTbl 1a n 2 nepeMeHHON NOAATAINBOCTA CBal-
HOrO OCHOBaHWA, NPeAHa3HayeHHble, COOTBETCTBEH-
HO, ANA CTaTMYeCKMX pacyeToB NWUTbl POCTBEPKA B
cocCTaBe Hecyllero Kapkaca 3gaHua no | n Il rpynnam
npefenbHbIX COCTOAHUN.

MNoka3aTenem KauyecTBa M afeKBaTHOCTM pacyeT-
HON Mopjenn fABNAETCA COBMajeHVe pe3ynbTaToB
MOAENMPOBaHNA C HaTypHbiMKU HabnoaeHmamn. K
MOMEHTY MpoeKTMpoBaHUA ¢yHAameHTOB [lBopua
6pakocoyeTaHWii Ha coceiHeM yyacTke N 4 BO3-
BOAMUIICA KapKac BblCOTHOM GawHu Imperia Tower.
Mpn 3toMm HUNOCIT BbINOAHAN KOMMNEKCHbIA reo-
TexHunyecknnn MoHutopuHr HAC noa3emHbIX KOH-
CTPYKLUIA 3TON 6alWHM M rPyHTOBOrO OCHOBAHWA.
YunTbiBaA CXOXeCTb WHXXeHePHO-reonornyeckmx
ycnoBuin yyactkos N2 2-3 n N2 4, onuH cBam n KOH-
CTPYKUNA GYHOAMEHTOB, @ TakXe KOHCTPYKTUBHbIX
CXeM BbICOTHbIX 3aHWIA U BEINYWNH NepefaBaeMblxX
Harpys3ok, 6b110 Npor3BeeHO KaueCcTBEHHOE COMo-
CTaBfeHNe JaHHbIX FeOTEXHNYECKOrO MOHUTOPMHIA
C pe3ynbTaTtamm pacyeToB PyHAAMeHTa BbICOTHOW
6alHM Ha yyacTke Ne 2-3,

leotexHnuecknin moHutopuHr HUMOCI BkntovaeT
3amMepbl 0CaAO0K MOHOIMTHOTO MJIUTHOFO POCTBEp-

Puc. 12.
XapakTtepHble rpadpurkm
CONPOTMBNEHUNSA CBalA

Puc. 13.
3aBMCMMOCTb

K03 PNLNEHTOB XKECTKOCTN
CBali OT CPefHEro JaBneHns

Ha pocTBepK
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Puc. 14.
PacueTHble BapuaHTbl BapmaHTbI
nepemeHHON NOAATANBOCTU
1 la 2

CBaHOro OCHOBAHWA

Ko PpuumeHTbl )KecTKOCTN
cBan Kwp, Tc/m

BHyTpeHHVIe CcBau B 30He

103000 98000 146000
LeHTpanbHOro Aigpa 6awHn

MepumeTtpanbHbie cBam,
pacnonoXeHHble Noj KOH- 103000 117000 132000
TYpOM 30HbI AApa 6awHN

CBauv npomMeXKyTouHOn
30HbI

140000 | 142000 126000

MepumeTpanbHble cBau,
pacnonoXeHHble Noj, KOH- 183000 185000 109000
TYPOM NANTHOrO PpoCTBEpKa

Kosaddunumenrt
)KEeCTKOCTM FpyHTa
Koor Tc/m?

MexcBalHbIN FPYHT 100 | 0 | 0

Ka (puc. 15), M13mepeHmna NOoCnonHbIX gedopmauui
rpyHTa oCHoBaHuA (puc. 16), dukcauymo ycunuin B
cBaAX U Ap. Vi3mepeHUs BbICOTHOrO MONOXeHUA
pocTBepKa BbIMOMHATCA Kak MO MapKam, ycTa-
HOBJNEHHbIM MO ero nepumeTpy, Tak 1 No MapKam,
YCTAHOBIEHHbIM Ha HEeCYLMX KOHCTPYKUMAX LieH-
TpanbHOro AApa XecTkoctn bGawHu. ina nsmepe-
HWUI NOCNOWHbIX MepeMeLleHn rpyHTa MeKCBam-
HOrO NPOCTPaHCTBa MCNOMb30BaNNCh YHUKaNbHasA
annapaTypa U rnybuHHble TPyHTOBble MapKu, pas-
paboTaHHble B HUAOCH [12].
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AHanm3 U30AWHUN, MNOJIYYEHHbIX MO A[AAHHbIM
MOHWTOPWHIa, MOKa3biBaeT, YTO MaKCUMalbHble
Be/IMUYMHbI OCAaflOK B MJiaHe COOTBETCTBYIOT 30He
LeHTPanbHOro Af4pa »KeCTKOCTU, ABMAIOLWEroca Haum-
6oree Harpy>eHHbIM 31€MeHTOM BbICOTHOrO 3fa-
HnA. CpaBHeHMe pe3ynbraTtoB pacueToB (puc. 11)
N JaHHbIX MOHWUTOpPUHra (puc. 15) gemoHcTpupyet
coBnajeHune xapakTepa pacrnpegeneHuna pacyeTHoOn
1 n3MepeHHo aedopmalmm pocTBepKa B nnaHe.

AHanun3npya xapakTep pacyeTHbIX U M3MepPEeHHbIX
nocnioriHbiX Aedopmaumin rpyHTa MOA MOAOLIBOMN
pOCTBEpPKa, MOXHO Tak»Ke OTMETUTb XOpoLlee CoBMa-
feHue (puc. 16). MNepernbbl pacyeTHON ANHUM NOCION-
HbIX Aedopmaumii 0bycnosneHbl HEOAHOPOAHOCTbIO
WNH>KEHEPHO-TeonorMyecknx ycnoBmin U ocobeHHo-
CTAMW MeTOAAa KOHEYHbIX 3/1eMeHTOB, B TO BpemA
KaK «CKauKn» B SKCNeprMEeHTanbHbIX AaHHbIX MOTyT
6bITb CBA3aHbI C TPYAHOCTAMM N3MEPEHUA B YCNOBUAX
CTpoVnIoWaaKu.

O6opynoBaHHble MO BEPXHEMY U HUXHEMY TopLam
(ronoBe u nATe) AaTuMKamMM CBan PacroNiOXKeHbl B
YrnoBOW 1 NepyMeTpPasnibHOM 30HaX. YCUnna, namepeH-
Hble fJaTyMKamun B NATe CBal, Masbl N He MpPeBbIlWalT
100 Tc, uTO NOATBEPXAAIOT AaHHbIE PacyeToB 1 OTMe-
YeHHble Bbllle 3aKOHOMepHOCTY paboTbl CBall-CTOeK,
3arny6seHHbIX B CKaNbHbIN MaccuB. YCUnna, M3MmepeH-
Hble JaTyVKamu, PacrnosioXeHHbIMN B FONOBaXx Yrno-
BbIX 1 NepuUMeTpasbHbIX cBal, coctaBnAloT 1550 1 950
Tc cOOTBETCTBEHHO, TO €CTb, 3aMepPEHHOEe OTHOLEHNEe
YCUNVA B YINIOBOW CBae K yCUNIMIO B NepuMeTpasibHON
cocTtaBnset 1,6. PeaynbtaThl pacyeToB MOKa3blBaloT,
YTO HambonbLLNE YCUNNA BO3HNKAIOT B YTNIOBbIX CBAAX,
a UX BeNIMYMHbI MPEBbIWAKT YCUANA, BO3HUKaloLMe
B nepuMeTpanbHbIX cBasx, B 1,4 pasa (cm. puc. 12).
Takum o6pa3om, xapakTep pacrnpefeneHus Harpyskiu
Ha CBau B MnaHe TaKXe AOCTaTOYHO 6NIM30K K nony-
YeHHOMY Mpu pacyeTax, YTo NOATBEPXKAAET NpPaBUib-
HOCTb y4yeTa OXapaKTepu3OBaHHbIX Bbllle KpaeBbiX
3¢ deKToB B CBalHOM OCHOBaHUMW NPU NPOEKTUPOBA-
HUW CBaHOro ¢pyHAameHTa.

OCHOBHbIE BbIBOJbl

AHanm3 reoTexHMYecKnx YCNOBUN CTPOUTENbCTBA,
BbINOSIHEHHbIE pacyeTbl U pe3ynbTaTbl MOHUTOPUHIa
BbIABUNN PsAL, OCOBEHHOCTEN B pacyeTax U NpoeKTu-
POBaHWN BbICOTHbIX 34aHNIA.

B MHXeHepHO-reonornyecknx ycnoBmuaAx naowagkm
MMJIL «MockBa-CuTtu» onTManbHbIM ABNSETCA ONU-
paHve dyHAaMEHTOB BbICOTHbIX 3aHNIN Ha KOPEHHOW
MacCVB MPOYHbIX CpefiHe- UMK CnaboTpeLyMHOBaTbIX
NOAONTbCKO-MAYKOBCKMX N3BECTHAKOB.

Mpu pa3paboTke TexycnoBuii U Tex3afaHusA Ha
M3bICKaHNA cnefyeT MPUHATb BO BHMMaHue, 4TO
onpepgeneHve napameTpoB MPOYHOCTU N3BECTHAKOB
Ha Masnbix obpasLax, UCKYCCTBEHHO OTOMpPaeMbIxX U3
KaueCTBEHHOWN, HEeTPEeLINHOBATON YacTh KepPHOB, He
YUnUTbIBAET BANAHMNE TPELLMHOBATOCTN MaCcCUBA Ha ero
NPOYHOCTb.

Pe3ynbTraTbl MOHUTOPUHra M pacyeToB MOKa3anw,
YTO B MIHXEHEePHO-reonormyecknx ycioBmAx NaoLwaa-

kn MMAL «MockBa-Cntn» OCHOBHaA 4aCTb Harpysku
Ha CBalo nepefaeTcsa Yepes ee 6OKOBYIO MOBEPXHOCTb,
NOrpy>keHHylo0 B 3aneralowmin Ha 6onbLon rnybuHe
MaccrB NMPOYHOro 1 C1laboTpeLHOBATOrO CKanbHOro
rpyHTa.

[nA yTOUHEeHUA NCXOAHbIX NapamMeTpPOB pacyeTHOMN
Mofenn pekomeHAyeTcsA fenaTb 06paTHbIN aHanu3
BbIMOJSTHEHHBIX UCMbITaHUA CBal CTaTUYECKOWN Harpys-
Kol. C MOMOLLbIO TAKOTO aHann3a AOMKHbl 6bITb yTOu-
HeHbl MexaHM4ecKne CBOWCTBa FPyHTa U BeUUMHbI
k03¢ dunLUneHToB ycnoBuiA paboTbl Ha KOHTaKTe cBas-
rPyHT (NapameTpbl KOHTaKTHbIX «MHTepdencoB» pac-
yeTHOW Mmogenn).

OnAa pacueta cBaliHbiX GYHAAMEHTOB BbICOTHbIX
3[aHNI He[OCTaTOYHO NCNONb30BaHNe CTaHAAPTHBIX
HOPMaTUBHbIX MeTOAMK. B npouecce pacueTa Heobxo-
OVMMO YUMTbIBaTb XapaKTep pacrnpepeneHvsa yCunuia
Mexay cBasMm B nnaHe (KpaeBon 3¢ dekT).

AHanu3 pesynbTaToB MOHWUTOPWHIA U pacyeToB
nokasas, 4To yriioBas cBaf BOCNPUHUMAET ycuaune
B 2 — 3 pa3a 6onblue, yem LeHTpanbHasA, ne 1,2 - 1,4
pa3a 6onblue, yem neprmeTpancHad. Mpu pacuete
NMPOYHOCTM W KOHCTPYUPOBAHMUN CTBOMlA KPaeBbIX
CcBali Heob6X0AMMO YyuuTbiBaTb AAHHYI O0COGEH-
HOCTb.

Ons BbiNONHEHNA JOCTOBEPHOro pacyeta u obe-
crnevyeHuss HageXHOCTU NPOEKTUPOBAHUA PEKOMEH-
ZyeTcA fenaTb COBMECTHble pPacyeTbl BEPXHEN KOH-
CTPYKUMKN 30aHuA U GyHAameHTa. Mpy 3TOM MOXeT
6bITb UCNONb30BaHa WTepPaUMOHHaA MeTOAMKa,
3aK/I0YaloLWasnca B MowaroBOM YTOYHEHUU Harpys-
K1, AEVCTBYIOLEN Ha CBalo, U ee NoAaTAnBOCTH (pac-
YyeTHOro KoappuLmeHTa XecTkocTm). PekomeHpyeTca
ans obecneyeHns BO3MOXKHOCTY BbIMOJIHEHUA UTe-
PALMOHHOIO pacyeTa »KeCTKOCTb KaXAoW CBau pac-
cumTbiBaTh B AnanasoHe 0,8 — 1,4 pacyueTHON Harpys-
K1 Ha CBato.

ConocTaBUTENbHbIN aHANMN3 JaHHBIX MOHUTOPUHTa
M pe3ynbTaToOB PacyeTOB MOKa3bIBAET, YTO UCMOJIb-
30BaHHblE MPU MPOEKTUPOBAHUU U MpPeACTaBieH-
Hble B JaHHOW CTaTbe MEeTOAONOrnYecKme Noaxoabl
HUMNOCHN obecneumBaioT pa3paboTKy KOHCTPYKLUM
dyHOaAMeHTOB BbBICOTHOIO 3[aHuA, OTBevaioLlei
TpeboBaHMAM Haanexalel HafeXXHOCTU U pauuo-
HanbHOCTMU.

Puc. 15.

M30n1HMKN 3aMepeHHbIX 0CafioK MANTHOFO POCTBEpPKA
Puc. 16.

MocnoiHble aedpopmaLmm MeXCBaNHOro rpyHTa
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KOCMUYECKU
OAKTOP

HacTtoAwaa crtatbA ABNAETCA OOHOW U3 cepun
ny6nmKkaumin pesynbTaTtoB YHUKaNbHbIX MeXAMCLUu-
NANHAPHbIX UCCNIeA0BaHUN, KacaloWmXCcs Henm3BecT-
HbIX I Masio U3yYeHHbIX paHee sABieHWI rnobanb-
HOW aKTUBALUWWN Feonoro-reopmsnyecknx n Knmma-
TUYECKMX MPOLECCOB Ha 3emie, BO3HMKaWOWUX B
CBA3U C rpaBUAVHAMUYECKUMU BO3MYLLEHUAMU B
OKOJI03EMHOM KOCMUYECKOM MPOCTPaHCTBE, UMEID-
LWMMU APKO BblPaXKEHHbIN PE30HAHCHbI UKW LUKIN-

Ino6anbHbie U NOKa/IbHbIe

‘-IECKVIVI xapaKTep 1N AononHALLWNMN CyLL[ECTByIOLLWIe
3aK0HomepHOCT" 380"”“““ B MI/IpOBOIz HayKe I'Ipeﬂ,CTaBJ'IeHI/Iﬂ O MeéXaHun3mMax 1
“HTeHCMBHOCT“ KnumaT“quK“x KOCMO-3eMHbIX I'IpVILII/IHHO-CJ'Ie,ElCTBEHHbIX CBA3AX B

2BONOUNN NHTEHCMBHOCTU NMPUPOAHbIX npoueccoB

A TEOCI)I/BI/I‘IECKI/IX Harpy3oK Ha Ha Haweii nnanere.

B cTaTbe paccMaTpuBalOTCA OCHOBHbIE MaTepuanbl
ypﬁaHVBI/IpOBaHHbIX TEppI/ITOpI/ISIX nuccnefoBaHWin aBTOPoB B obnactu obHapyeHus,

Knaccuoukauuy, vHTepnpetaumn u Bepudukalmn

B cTaTbe paccMaTpUBAOTCA OTKPbITbIE HEU3BECTHbIE paHee CLET U GIOEUEIG LS AT G SOl chepel Bapya-
ABNEHNA rNo6anbHbIX BapyUaLMin KTMMATUYeCKIX U reodu3nyecknx UM MapameTpos KnuMaTu4eckux, reopusnyeckix u
Harpy3oK Ha 3aHNA 1 COOPYXEHNA B pe3ynbTaTe AeACTBUA METEOPOJIOTMHECKIX NPOLECCOB, B PE3yNbTaTe KOTO-
rPaBUAMHAMIYECKIX BO3MYLLEHW B OKONIO3EMHOM KOCMYECKOM ~ PbiX Obini OTKpLITbI HeWsBecTHble paHee ABNEHUA

NPOCTPaHCTBe, BEPUOULIMPOBAHHbIE METOOM BaPUAMETPUYECKOrO KOCMOTEHHOM 3BONIOUMN WHTEHCUBHOCTW Fno-
CI'IEKTpaJ'IbHOI'O aHanm3a. 6anbHbIX Kose6aHUiI MaKCMMaJibHbIX U cpepHe-

CYTOYHbIX TemMmnepaTyp, CYyTOYHOro KoJsiuniecrtBa
0CafikOB, CEeMCMUNYECKON aKTUBHOCTM, cpepHecy-
Tekct BAJIEPUW TEJIMYEHKO, g-p TexH. Hayk, npod., akagemuk PAACH, pekTop; TO4HO# CKOPOCTH BETPA N BNAXKHOCTH Ha yp6aHn-

MWXANI XNbICTYHOB, KaHg. TexH. HayK, Npod., 3aM MPOPeKTopa Mo Hay4Hoi paboTe; 3MPOBaHHbIX TEPPUTOPUAX B Pe3ynbTaTe AeNCTBIA
BAJIEPWW MNMPOKOIMbEB, npod.; XXAHHA MOTUJTIOK. MICY (HWY) rpaBMANHaAMMYECKMX BO3MYLLUEHNA B OKONO3EMHOM

[LHOI 13 Hanbosiee OCTPbIX NPo6EM

COBPEMEHHOIO COCTOAHUS OOBHEKTOB

NPOMBILIEHHOFO U TpaXAaHCKoro

CTPOUTENbCTBA ABMAETCA 3HAUMTESb-

HbI M3HOC MHXXEHEPHbIX KOMMYHIKa-
LN, @ TaKKe CTPOUTENIbHbIX KOHCTPYKLMIN 34aHUN U
COOpPY>KeHWIA, BKMoYaa aerpagalmio reoTexHnYeckom
HaAEeXHOCTN NX OCHOBAHU.

OT1a npobnema Kak B Poccun, Tak 1 3a pybexom
CylwecTBeHHO o6ocTpAeTcA HenporHo3upyembiM
paHee POCTOM WHTEHCMBHOCTM aBapPWUNHO OMacHbIX
KIMMATUYECKUX U FeoNoro-reopmsnyecknx npouec-
COB U GAKTOPOB, KOTOpPbIe ABMAAITCA NPUYMHON BO3-
HUKHOBEHMA HOBBIX M Maslo M3y4YeHHbIX paHee U,
KaK cnefctere, HEHOPMUPOBAHHbIX CBEPXMPOEKTHbIX
Harpy3oK 1 BO3[AEWCTBUIA Ha 3JaHUA N COOPYKEHUS.
YunTbiBasA, uto rnybrHa rpafoCcTpoOUTENbHOrO Mna-
HUPOBAHNA MOXeT npeBblwatb 100 feT, a NPOEKTHbIE
CpoKu 6e3onacHon sKcnyaTauuy 3aaHuin JoCTUraT
40 n 6onee net, nNpobnema NporHosa oXxugaemon
3BOMOLNN KIIMMATUYECKUX N reodpUsnmyecknx Harpy-
30K B YCNOBMAX FN06GanbHOrO M3MEHEHUA KivmaTta
ABMAETCA aKTYaNbHOW AN CTPAXOBbIX KOMMAHUN 1
caMoperynmpyemMbix opraHusauui. Hapsagy c 3tum
[OCTAaTOYHO OCTPO npobnema MNPOrHO3MpPoBaHUSA
CBEPXMPOEKTHbIX KAMMATUYECKMX Harpy3ok CTOUT ©
npv BO3BEAEHNN OOGBEKTOB BbICOKOFO YPOBHA OTBET-
CTBEHHOCTW, TAaKUX KaK BbICOTHblE 34aHNA U MOA3EM-
Hble COOpY>KEeHUA.
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KOCMMNYECKOM MPOCTPAHCTBE.

[MnoTesbl 0 AOMUHUPYIOLWEM BAVUAHWUX FPaBUTaLN-
OHHbIX BO3MyLleHM Ha ConHue 1 ABMMXEHUN MnaHeT
ConHeYHOWM CUCTEMbI Ha KAMMaTMyecKkne, arpoOHOMM-
yeckume 1 annaemuyeckne Npoueccbl Ha 3emne BblaBU-
ranuco ewle B Havane XX BeKka LenbiM pAAOM YYeHbIX
B Poccnm 1 3a pybexom [1]. OgHako HeobbACHMblE
KonebaHVA 3HauyeHWin NeproAoB UMKIIOB 3TWX MPO-
LileCCOB He MO3BOSIUAVN MUPOBOW HayKe TOro BPeMEHM
OKOHYaTeNIbHO NOATBEPAUTb BEPHOCTb NPEANOXKEHHbIX
rmnoTe3 O MexaHW3Max peanusaunm Ha3emHbIX Mpo-
ABJIEHUN TNO6aNbHbIX FPABUTALVIOHHBIX BO3MYLLEHWIA.
Tonbko B 1994 — 2000-m rogax, B CBA3M C OTKPbITUEM
paAvanbHOro rpaBUTALMOHHOIO pe30HaHCca Kocmuye-
CKUX 0OBEKTOB [2], yAanocb AaTb KOPPEKTHOE Hayu-
HOe OObACHeHVEe NMPUYUHHO-CNIEACTBEHHBIM CBA3AM
1 Pe30HAHCHbIM 3aKOHOMEPHOCTAM peanu3auuu rpa-
BMAVHAMMYECKOTO MexaHu3ma robanbHbiX Bapuaumi
VMHTEHCMBHOCTW pPAfa aBapUNHO ONacHbIX KNMMaTuye-
CKMX 1 reodpr3nyeckrx NpoLeccoB Ha 3emre.

DTN ABNIEHVA U 3aKOHOMEPHOCTM Oblv OTKPbITHI
1 TeopeTnyeckm oBOCHOBAHbI aBTOpamMy OO B3pblBa
komeTbl LLlymerikepa — JleBn Ha IOnuTepe n npepcTas-
neHbl BMecTe ¢ GOPMYoN OTKPbITUA B AOKIaje Ha
I-M MeXayHapoAHOM a3pOKOCMUYECKOM KOHrpecce
B aBrycte 1994-ro roga [2], a 3KcnepumeHTanbHoe
noaTBepXKAeHne 3TUX ABNeHUN — B goknagax Ha Vil-m
Poccuinickom cumnosmyme «MexaHvMKa HEBECOMOCTW.
WTorm n nepcnektuBbl ¢yHAAMEHTaNbHbIX UCCefo-
BaHUN rpPaBUTALVOHHO-YYBCTBUTENbHbIX CUCTEM»
B 2000-m rogy, Ha IV-m Bcepoccuiickom skonorunye-
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Puc. 1.

bnok-cxema anropvtma
peanusauun cnekTpaabHOro
BapuameTpumyeckoro
aHanusa 3sosioLnm
BapuaLnin UHTEHCMBHOCTN
npouecca R(t) B neprofbi
[ttinltt]

Puc. 2.

BapuaHT 6noK-cxembl
anropuTMa onepawuii

no cneKkTpasnbHOw
BepudrKaLnm
TeopeTnyecKkon moaenm
3BOJIIOLIMOHHOrO NpoLiecca

Puc. 3.
MepeuyeHb NapameTpoB
MeTeoHabsoaeHnn

ckom cemumHape (FOHECKO-LMK wm. 0. A. larapuHa,
2000 r.) Ha IV-1 Bcepoccuiickon HayuHol KoHdepeHLun
«Dusnyeckne npobnembl 3Kkonornn (SKonoruyeckas
¢usmka)» B 2004-m ropgy 1 Ha MexgyHapoAHON KOH-
depeHuun «MoBbiweHne 6e30MacHOCTV 3JaHUN 1
COOpY»KeHN B npoLecce CTPOUTENbCTBA U SKCMya-
Tauun» B 2009-m rogy.

JKcnepuMmeHTanbHaa BepudpuKauma paccmatpu-
BaeMbIX ABMEHWI 6Gbina BbINOSHEHA aBTOPaMU MeTo-
[OM CnekTpanbHOro BapuamMeTpuUyeckoro aHanu-
3a 3BOJIIOLMOHHbBIX MPOLECCOB Ha OCHOBE [aHHbIX
MeXAYHapOAHbIX MeTEeOpONoOrnYecknx Habnoge-
HUA B pAge reorpadmyeckn pasHeCeHHbIX ropofos
3emnu (MockBa, JToHaoH, AHKopuaX, bysHoc-Anpec,
Kan6eppa, Tokno 1 ap.) B nepuogbl Ao v nocsie B3pbi-
Ba Komertbl LLlymelikepa — JleBn Ha lOnuTepe. Takoe
COMoCTaBfieHne — «Ao0 U nocnie» — 6bino BbIGPaHO
AnA obHapyXeHVA BAUAHWA BCMecKa rpaBuTaLu-
OHHOro BO3MYLLEHNA B pe3ynbTaTe B3pbiBa KOMETbI
Ha lOnuTepe (c 16-ro no 22-e wiona 1994-ro roga) B
npepenax CoNHeYHOW CMCTEMbI Ha aKTUBALMIO KOCMO-
3eMHbIX CBA3el 1 OXuaaemoe nocneayioliee «Bo3-
6y>KAeHVe» MPUPOAHbIX MPOLECCOB Ha 3emse uau
OTCYTCTBME TaKOro BIVAHMA.

CywHocTb 6a3oBoOVi BEpCMM MeTofa npefcTaBrieHa
6NOK-CXemMOl anroputMa ero peanusaummn Ha puc. 1,
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COrnacHo KoTopoli B nepBom 6510Kke onepaunii popmu-
pyeTca MaccvB AaHHbIX METEOHab0AeHI 3a Nepros
[t,t,] konebaHuit NnapameTpa nccieayemoro npouecca
R(t), BO BTOpOM — BbIAENAIOTCA Y HOPMUPYIOTCA MO
MaKCMManbHOMY 3HaueHuo 3a nepuop HabnoaeHui
BapviauMun 3TOoro napameTtpa, B TPeTbeM — BblUMCNA-
eTCs CneKkTpaNbHbli 06pa3 3Tux Bapuauuin. Janee,
Ha uyeTBepTOM 3Tarne, GopmMupyeTca TeopeTnyecKas
MoAeNlb MexaHV3Ma MPUYMHHO-CNeACTBEHHbIX CBA-
3el 1 3aKOHOMepHOCTeW peanu3auumn ncciefyemoro
npouecca, CreKkTpaabHbIi 06pa3 MaTemaTMyeckon
mogenn kotoporo M(f), nonyuyeHHbIn nyTem npeob-
pa3oBaHna Pypbe ero HOPMUPOBAHHBIX BapuaLnii,
conocTaBnAeTca (onepauna «5») co cnekTpamu Hop-
MUPOBaHHbIX Bapuauuii faHHbIX HabnogeHuin. B cny-
Yyae CcoBMafleHUA CrMeKTPOB MOZENbHbIX U HaTYPHbIX
BapviaLmMi TeopeTrnyeckas MoAeslb MOXeT ObiTb Bepu-
duumMpoBaHa Kak afiekBaTHasi Habnogaemomy sBrne-
HUIO UK NpoLeccy.

ConocTtaBneHue (5, 6) cnektpoB (3, 4) n (3a, 4a)
ZaeT BO3MOXHOCTb BbIIBUTb BO3HMKHOBEHWE HOBbIX
WAN POCT aKTUBHOCTU YUTEHHbIX paHee MPUYMHHO-
CNnefCTBEHHbIX CBA3eM 3BOMOLUUN WHTEHCUBHOCTH,
Hafnpumep MEeTEeOPOJSIOTMYECKMX U CENCMUYECKUX
npoueccos, B nepuop [t,t] nocne B3pbiBa KOMETbI
no CpaBHeHUo C 6onee paHHUM NeprofomM Habnto-
AeHui [t,t].

B cnyuae HeafilekBaTHOCTM Mofeneli Habniogaemomy
ABJIEHNIO UMK MpoLeccy popmumpyeTca HoBasA rMmMo-
Te3a, U 3Ta NocneAoBaTeNbHOCTb onepaunii (4, 4a un
5, 6) noBTOpAETCA A0 TeX Mop, Noka Bepudurkaymsa He
[OCTUTHET Tpebyemoli TOYHOCTW U [JOCTOBEPHOCTH
COOTBETCTBMA (afieKBaTHOCTY) Habniogaemomy npo-
Leccy.

Onepaunn BepuduKauum maTemaTUYeCKUX Mope-
nen (TeopeTnyecknx rmnoTes) moryT 6biTb peanuso-
BaHbl 1 B CMEKTPasbHOW 06NacTW, Kak NoKa3aHO Ha
puc. 2. lNokasaTenem afjekBaTHOCTU TeopeTUYecKomn
mMozenu 6yper 3HaueHune KoadouUMeHTa KpPOCCKop-
pensuun cnekTpasnbHbiXx 06pa3oB HabngaemMoro u
MOJEenMpyemoro no runotese napameTpa mnccnepye-
moro npouecca R(t).

BapuameTpuyecknii aHanv3 3BONOUAN KAMMaTU-
YyecKmMx NpoLeccoB, NPOBeAEHHbI aBTOPaMn Mo JaH-
HbIM METEOPONOrMYecKX HabnaeHWI, NoKasan, yTo
CNeKTP 3BONIOLMM UHTEHCUBHOCTY UX KonebaHuin BO
BCEX rOpPOAax, Kak NpaBuio, COAEPXNUT fBe rpynmbl
CNEeKTPasnbHbIX KOMMOHEHT: OfiHa M3 HUX HOCUT o~

6anbHbI XapakTep M HabnogaeTca BO BCex nepe-
UMCNEeHHbIX ropofax, a BTopasa npepactasnaeT cobom
OoTpa)<eHne NOKasibHbIX MPUPOAHBIX U TEXHOFeHHbIX
nNpoABAeHN KNMMaTUYeCKnx ocobeHHoCTeln Ha npu-
nexalmx K ropofam TeppuTopuax 1 NOANEXUT KNu-
MaTM4YeCKOMY paioHMPOBaHMIO, Hanpumep, Ha nNpea-
MET BbIABNIEHNA U MAEHTUOUKALUM LOMUHMPYIOLWMX
NOKaNbHbIX UMKNINYECKMX (CneKTpasbHbIX) KOMMO-
HEHT.

B cBA3M C 3TUM KPOCCKOPPEeNAUMOHHbIA aHanu3
CMNeKTPOB Bapuauuii MHTEHCUBHOCTEN KonebaHuin
3TVX NPOLIECCOB NO pa3HbIM rOPoAaM No3BONUT Bbife-
NUTb Kak rnobanbHble, TaK W NIoKanbHble NPoABMEeHNA
1 3aKOHOMEPHOCTM UX SBOMIOLMMN.

Hanpumep, ecnu yctaHoBNeHHasA 3aKOHOMEPHOCTb
3BOMOUUM i-rO MapameTpa KAMMaTUYeCcKnx npolec-
coB (Hanpumep, MakCMManbHbIX, MUHUMANbHbIX WK
CpeflHeCyTOUHbIX TemnepaTtyp, CYTOYHOrO YPOBHA
0CafKOB, CYTOYHOW MOLLHOCTU 3eMSIeTPACEHUI NN
CpefHeCyTOYHOWN CKOPOCTY BETPA U T. N.) AN1A KOHKPET-
HOrO j-ro ropoAa Uy KOHKPETHOM j-oi ypbaHn3npo-
BaHHOW TeppuTopumn ByaeT B cnekTpasbHOM OTo6pa-
eHVV NpeacTaBfieHa B BUAe CneKkTpanbHom GyHKLMN
e kij (f), 7o Torpa robanbHas coctaensio-
was u3meHenua s1oro napametpa K, (f) moxer
6bITb BblAenieHa B pe3ynbTaTe KpoccKoppenauun B
CneKTpasibHON 06NacT! 3BOMOLMOHHBIX CNeKTpasb-
HbIX OYHKUMIA MO BCEM MCCnedyemMbiM FOpoAam Unuv
TEeppPUTOPUAM, TO eCTb

roe J — KONMMYeCTBO JNOKalbHbIX TOYeK (palfioHOB)
HabnoAeHNs Bapuauuin i-ro KnMmaTuyeckoro napa-
MeTpa.

B cBOlO OUepepnpb, cocTaBnAlLan NPOABNEHUN MeCT-
HbIX (MOKasbHbIX) 3aKOHOMEPHOCTelN 3BONUUN KNu-
MaTMYeCcKoro napameTpa B CneKTpanbHOM oTobpaxe-
HUW ANA KOHKPETHOrO j-ro ropofa WM KOHKpPEeTHOM
j-oin yp6aHN3MPOBaHHOW TeppPUTOPUM MOXeT ObiTb
npeAcTaBneHa BblpakeHnem:

PaccMoTpeHHble BepcuM anroputMoOB CMEKTpasib-
HOro BapVameTpUUYeCKOro aHanu3a 3BOJIIOLMOHHbIX
NpPOLEeCCcoB, HanpuMep KIUMaTUYeCKUX, NO3BONSIOT
cbopmMmMpoBaTb ANA KaKAOWN Tepputopun CO6CTBEH-
Hble CMeKTpasbHble «3TanoHbl» PEe30HaHCHbIX U/unu
LMKNUYECKNX KIMMATUUYEeCKUX NPOsABNEHNI rnobasb-
HbIX W JIOKaJIbHbIX MPUPOAHBIX U TEXHOTEHHBIX MPO-
LieccoB, OKasblBalolWUX JOMUHMpPYIOLee BAUAHME Ha
bopmMupoBaHME MECTHBIX KIIMMAaTUYECKKX YCIOBUI, a
cnefoBaTesnbHO, KNMMATUYECKMX Harpy3oK Ha 3haHus
N COOPY>KEHNA 1 X OCHOBAHUA.

[laHHble MeTEOHAONIOAEHNIA, KaK NPABUIIO, NPefCTaB-
NATCA Ha CalTax COOTBETCTBYIOLUX CNYXO B Buge
Tabnuuy B cnegyolem MexayHapogHom dopmare:

B Tabnuuax meTeoHabnogeHM ncnonb3yotca 06o-
3HaYeHNA N Pa3MepPHOCTH, YKa3aHHble B NepeyHe Ha
pwuc. 3.

B uenax KOHKpeTM3aumm npeacTaBieHHbIX MaTepu-
anoB PacCMOTPUM CreKTpasbHble 3aKOHOMEPHOCTU
BIMAHWA BCMJIeCKa rpaBMTaLNOHHbBIX BO3MYLLEHUI B
pesynbTaTe B3pbiBa KOMeTbl Ha lOnuTepe No AaHHbIM
METEOPONOrMYecKX HabnaeHN MaKCUMaSbHbIX 1
cpeAHecyTOUYHbIX TemnepaTtyp B ropogax JIOHOOH,
AHkopuax, BysHoc-Anpec n KaHbeppa.

Mpu NOCTPOeHNN CNEKTPOB KonebaHWin 1 BapuaLmii
TemnepaTypbl UCMONb30BaNNCh ABa MacCMBa AaHHbIX,
nonyyeHHbIX JO 1 Nocse nageHna kometbl LLymelikepa
- JleBn Ha nnaHerty lOnutep: ([t t,] - c AaHBapA 1973-ro
roga no gekabpb 1993-ro BKouMTENbHO U [t t] - C
aBrycta 1994-ro no asryct 2009-ro roga. [lnanasoH
cnekTpanbHoro npeobpasosanua (f  -f ) nexan B
npepenax ot 2,1*10° go 2,89*10°° Iy, (0T 4-x go 5488-mu
CYTOK Nno nepuogy).

Bapuaumm no Kaxkgown gate BblUNCAAANCE MO OTKNO-
HEHMI0 nccnegyemoro napameTpa oT CpefiHero 3Have-
HUA NO JaHHOW JaTe 3a BCIO NCTOPUIO MeTeoHabnoge-
HuiA (6onee 100 neT).

CnekTpbl Bapraunin MakCUMaabHOW CYTOYHOW TeM-
nepaTtypbl Mo 3TMM ropogam npuBeAeHbl Ha puc. 4
(CMHAA, NN HUXKHAA, ornbatoLLas CNeKTPa — MO faHHbIM
C AHBapsA 1973-ro no gekabpb 1993-ro ropa, KpacHas,
VNN BepxHAsA, — ¢ aerycta 1994-ro no asryct 2009-ro
rofla BK/IOUNTESNIbHO).

JoMyHnpyowme UMKNbl 3BOJMIIOLMOHHBIX Bapua-
LUuniA TemnepaTypbl MMeT 6onee BbICOKYK 4YacToTy
(MeHblWMIA Neprofd), YeM CE30HHbBIN, FOANYHbIA, YTO
NOATBEP)KAAETCA CETKOW OpOUTaNbHbIX 1 rpaBUnHa-
MMUYECKMX YacTOT pagmnanbHbIX Pe30HaHCOB MNJaHeT, a
TakXe KOMOUHALMOHHBIX FAPMOHUK UX HEIMHENHOTO

Historical Weather (Climate): January 1973

T ™ Tm SLP H PP| VV

V| VM| Vg| RA| SN TS FG

Puc. 4.

CnekTpbl Bapuayumn
MaKCUManbHoWn
Temnepatypbl B JIoHAOHE 1
AHKOpUaKe

Punc. 5.
KpocckoppensaunoHHble
CneKTpbl Bapuaymmn
MaKCUManbHOW u
cpeaHecyTOYHOW
Temnepatyp B JloHaoHe,
AHKkopuaxe, bysHoc-Anpece
1 KaHbeppe
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Puc. 6.

CneKTpbl Bapuaunmn
CcpefHeCyTOYHOMN CKOPOCTH
BeTpa B JlIoHAOHe n
AHKopUuaXe

B3aUMOAENCTBNA MeXAy COO60M U C BO3MYLUEHUAMMN
Ha ConHue.

CneKkTpbl Bapnaumii MakCMManbHON 1 CpefHecyTou-
HoM TemnepaTyp B JloHAoHe, AHKopuaxe, bysHoc-
Anpece n KaHb6eppe B nepuogbl 4O 1 nocsie B3pbiBa
KomeTbl Ha lOnuTepe Ha puc. 4, a TakKe NX KpoccKoppe-
NALMOHHbBIE CNEKTPbI Ha PUC. 5, NOATBEPXKAALOT rnnoTe-
3y O CyLIecTBOBaHMM HEU3BECTHOro paHee ABMEHUA
KOCMOTreHHOW 3BOMIIOLN NHTEHCUBHOCTY rno6anb-
HbIX BapyaLuuil MaKCMMabHbIX 1 CPeAHECYTOUYHbIX
TeMmnepartyp Ha yp6aHN3poOBaHHbIX TEPPUTOPUAX
rpPaBUAMHAMNYECKOTO NMPOUNCXOXKAEHUA.

AHanornyHole pesynbTaTbl ObIX NOAYyYeHbl Nocie
CNeKTpanbHOro BapuaMeTpuyecKkoro aHanmsa AaH-
HbIX MO CPeAHeCYTOUYHOWN CKOPOCTU BeTpa.

Ha puc. 6 B KauecTBe nprumepa NpeacTaBfeHbl Crek-
TpanbHble 3aKOHOMEPHOCTU BNAHNA BCMIEeCKa rpaBu-
TaLMOHHbIX BO3MYLLEHWI B pe3ysibTaTe B3pbiBa KOMETbI
Ha lOnuTepe Ha 3BONIOLMIO UHTEHCMBHOCTU BapraLui
cpefHecyToyHon ckopoctu BeTpa (Mean wind speed)
(V(1)) no oduLmanbHbIM AaHHBIM METEOPONOrNUYECKIX
HabnogeHuin B JloHaoHe, AHKopuake, ByaHoc-Alipece
1 KaHbeppe (CUHAA, Un HUXKHAA, ormbatoLlas cnekTpa
- MO AaHHbIM C siHBapsA 1973-ro no pgekabpb 1993-ro
rofa, KpacHas, unm BepxHas, — ¢ aBrycta 1994-ro no
aBryct 2009-ro roga BK/OUMTENBHO).

Ha puc. 7 npuBeaeHbl KpocckoppenAuMoHHbIe Crek-
Tpbl Bapuauuin CpefHeCyTOYHON CKOpPOCTM BeTpa B
JloHpoHe, AHkopupxe, byaHoc-Aiipece n KaHbeppe
(CcMHSAA, NN HWXKHARA, ornbatollas cnekTpa — No AaH-
HbIM C fAHBaps 1973-ro no pekabpb 1993-ro ropa,
KpacHas, Uiy BepxHas, — € aBrycta 1994-ro no aBryct
2009-ro roga BKOUYMTENBHO).

B KpocckoppensuroHHOM CriekTpe rnobasbHbIX Bapu-
auun cpefHECYTOUYHOM CKOPOCTM BeTpa (Mo AaHHbIM
MeTeoHabnioaeHun B JloHaoHe, AHkopuaxe, BysHoc-
Aiipece n KaHbeppe) npepacTaBneHbl LMKIbl U pe30-
HaHCbl FPaBUTALMOHHbIX BO3MYLLUEHU B OKOJI03EMHOM
KOCMMYECKOM MPOCTPAHCTBE, B TOM Yncie B NopAagke
yObIBaHUA HTEHCUBHOCTY a3POAMHAMUYECKMX NPOsiB-
NEeHW B NPUINOBEPXHOCTHOM Crloe aTMocdepbl 3emiu:

+ BTOpas rapMOHMKa PajuanbHOro rpaBugvHamuye-
CKoro pesoHaHca lOnutepa, ¢ nepnogom 1531,57 cyTok;

+ KOMOMHaLUMOHHaA rapMOHMKa Pa3HOCTM 4YacToT
obpalleHna 3emMmnu 1 pagranbHOro rpaBManHaMmye-
CKOro pe3soHaHca lOnutepa, c neprnogom 414,7 cyTok;
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+ KOMOWHALMOHHaA rapMOHMKa Pa3HOCTM YacToT
obpaLueHmna 3emnun n BeHepsl, c nepropom 583,9 cyTok;

+ KOMOVHaLUMOHHAA rapMOHMKa Pa3HOCTW YacToT
obpalleHna 1 rpaBUANHAMUYECKOro pPaAnasibHOro
pe3oHaHca 3emnu, ¢ neproaom 881,8 cyTok;

+ yacToTa obpalyeHus Mapca, ¢ nepuogom 686,68
CYTOK.

B obnactu 6Gonee BbLICOKMX YacTOT WM ManbIX
nepuofoB LIMKNOB U Pe30HaHCOB TepMbl CMEKTPOB
BETPOBbIX MPOABNEHUA NMEIOT JOCTaTOUHO BbICOKYIO
NNOTHOCTb, 06YCNIOB/IEHHYIO CMELLAHHBIMW a3POAUNHa-
MUYECKMMMU U TEPMOANHAMUYECKMMUN NPOABNEHNAMMN
KOMOWMHALMOHHBIX FaPMOHMK 4acTOT ObpalleHnin 1
papunanbHbIX rPaBMANHAMUYECKMX Pe30HaHCOB Mna-
HeT ConHeuHon cucTembl, 3emnu 1 JlyHbl, BKloYan
KOMOVHaLUMOHHbIE FAPMOHUKU YacToT rpaBuavHamMu-
Yyecknx Bo3myLeHunn ConHua.

Takum 06pa3om, CNeKTPbl BapuaLuii cpegHecyTou-
HOW cKopoCTY BeTpa B JlIoHaoHe, AHKopuaxe, BysHoc-
Aiipece n KaHbeppe B nepuopbl O 1 Nnocie B3pbiBa
KomeTbl Lllymeiikepa - JleBn Ha lOnuTepe, a Takxke
X KPOCCKOPPENALNOHHbIE CMeKTPbl NMOATBEpPXAa-
I0T rMMNoTe3y O CyLeCTBOBaHUM HEN3BECTHOrO paHee
AB/NIEHNA KOCMOTFeHHOWN 3BONIOLMUN WHTEHCUBHO-
CTV rno6anbHbIX Kone6aHnii BeTPOBbIX HarpysokK
Ha yp6aHN3NPOBaHHbIX TEPPUTOPUAX IPABUIMHA-
MMYECKOro NpouncxoxaeHmna. JommHupytowmne Lukibl
3BOJIIOUMOHHBIX KOCMOFEeHHbIX Bapuaunin cpegHecy-
TOYHOW CKOPOCTW BETPA, TaK e Kak 1 Temneparyp-
Hble, MMEIOT YaCTOTbl, OT/INYHbIE OT CE30HHOIrO roAunY-
HOrO LUMKNa, Bbi3blBaA TeM CaMbiM He TONIbKO POCT
MHTEHCMBHOCTM BETPOBbIX HAarpy3oK, HO U CMelLeHne
NX CE30HHbIX MPOABNEHWIA.

Ona BepudrKaumn sBNEHUA KOCMOTFEHHOWN 3BOSIO-
UMM CENCMUYECKON aKTUBHOCTM, a TakKXe B Lensax
naeHTUGMKaLMM NPUUUHHO-CNEACTBEHHBIX CBA3EN 1
rpaBMaMHaMNYECKOro MexaHu3ma WX peanvsauuu,
aBTopamMy Obll NPUMEHEH MEeToA CMeKTPasbHOro
BapuamMeTpuyeckoro aHanmsa 3BOJIOUMOHHbIX NpPo-
L|eccoB No JaHHbIM MeXXAYHapOA4HON CeTn cecMmye-
CKMX HabsloaeHn Ha 3emsie — B Mepuobl Ao 1 nocse
B3pbiBa KomeTbl LLymenkepa — JleBun Ha lOnuTepe.

B cBA3M C Tem, UTO NonyyeHHble aBTOPamMy AaHHble
6bIIM NpefcTaBieHbl MarHUTYAaMu 3eMJIeTPACEHNIA
no wkane Puxrepa, nx aHeprua BblYNCAANach cnegyto-
WM obpaszom.

Tak Kak MarHuTyga 3emyieTpAceHus No LWkKane

Puxtepa paccunTbiBaeTca no popmyne:
m=13+061,
TA€ M — MarHuTyfa, |, — WHTEHCMBHOCTb MO WKane
Mepkannn,
unu no dopmyrne:
m=22+18lga,
rAe a_ - yCKOpeHue 3emm B CM/ cek’ (cm/sec?,
TO TOTAQ@ AJ1A BbIUNCIIEHWA SHEPrim i-ro ceficMmnyecko-
ro cobbIT!sA MOXHO BOCMONb30BaTbCsA GOpMynon:
IgE,= 11,4+ 1,5 m,unu E,= Pot(11,4 + 1,5m). (1)

E>xecyTouHOe 3HauyeHne CyMMapHOW SHeprum 3ape-
rMCTPUPOBAHHbBIX Ha 3eMne 3eMeTpPACEHUI onpeae-
nsanocb no popmyne:

N 24

Eczz El . @)

i=1 0

roe N — KOnnyecTBO 3eMIeTPACEHWI, 3apPerncTpmpo-
BaHHbIX Ha 3emne B TeueHune CyToK, To ecTb ¢ 0.00 go
24.00 yacos no [puHBUYY.

Ha puc. 8 npeacTaBneH ogviH 13 NepBbIX pe3ynbTaToB
nposefeHHoro B MICY cneKkTpanbHOro BapraMeTpu-
YeCKOro aHanmsa eXecyTOYHOW CEeNCMMUYECKON aKTuB-
HoCTM Ha 3emie ¢ 01.01.1994 r. no 24.10.1996 r., npopon-
XuTenbHocTbio 1024 cyToK, No oduLManbHBIM faHHBIM
KOOPAMHAT Y MarHUTY[, CEACMMYECKIX COOBbITUIN MeXay-
HapOAHON CeTh HabnoaeHWn, npeacTaBneHHbiM MICY
no gorosopy ¢ O6befVHEHHbIM WHCTUTYTOM GU3NKK
3emnu (ON®3) PAH B ykasaHHbIN nepuod, A0 1 nocne
B3pbiBa KomeTbl LLlymernkepa — JleBu Ha tOnuTepe.

KpuBaa HOPMMPOBAHHOW €XeCyTOYHOW UHTEHCKB-
HOCTY 3emneTpsiceHnin R(t) ybeamTenbHO NoKasbiBa-
eT CYLIeCTBEHHbIN POCT NX €XeCYyTOYHOWN MOLLHOCTM
nocne B3pbiBa KOMeTbl. YNCNO 3eMneTpsAceHuin Ha
3emne B CyTKW, HanprMep, MarHUTyaoi Bolwe 2 6an-
noB Mo wwKarne PuxTtepa, HaunHan c 256-x cyTok Habsto-
[eHuni (nocne B3pbiBa KOMETbI), BbIPOC/IO Ha NOPAJOK
(c ~250 po 6onee 2000).

Ha cnekTpe oTuyeTnMBO BbIgENAOTCA BbICOKOAO-
6pOTHble TEPMbl TPaBUTALMOHHbBIX PE30HAHCOB W
opb6uTtanbHoro asuxeHusa 3emnu, BeHepsbl 1 JlyHbl, B
TOM uncne:

T, = 258,3 - papuanbHbil rPaBUAVHAMNYECKUN
pe3oHaHc 3emnu;

T2= 151,3...158,9 — HanoXeHne rapMOHNKN CYMMbl
YyacToT obpalleHnsa pagvanbHOro rpaBUAVHaMuUye-
CKOro pe3oHaHca 3emnu 1 BeHepbi;

T3 = 1159....115,9 - Hano)eHwe rapmMoHUKN pas-
HOCTU YacToT obpatueHnsa 3emnu n Mepkypusa n 2-oi
rapMOHVIK/ YacToTbl 0bpaLleHns BeHepobl;

T4 = 27,32...29,5306 - cMHOguMueckoe 1 cngepuye-
CKOe MpPOosBNEHUsA YacToT obpaLyeHms JIyHbl;

T, = 25,38 - nepriog BpaLweHns BHELWHNX BUANMbIX
cnoes ConHua;

T6= 19,3...20,9 — HanoXeHne CMHOONYeCKMX N cnge-
prYecKMx NPoABNEHUI padnanbHOro rpaBuavHaMum-
yeckoro pe3oHaHca JlyHbl.

Takum 06pa3om, MosyyeHHble CMEKTPbl Bapuauuia
CEeNCMNYECKON aKTMBHOCTM MOATBEPXKAAT rnnotesy

O CyLLeCTBOBaHMM HEN3BECTHOIO paHee ABIEHUA KOC-
MOreHHOI 3BONIOLMN NHTEHCUBHOCTU I106abHbIX
Bapuauui eXecyTOYHON CeliCMNYecKon akTUBHO-
CTU Ha 3em”ne rpaBMANHAMMNYECKOrO MPOUCXOXKAEHNA.
JomuHmpytowme LnKbl KOCMOTeHHbIX SBOSTIOLNOHHbIX
Bapuauuin rnobanbHON CENCMUUYECKON aKTUBHOCTU
COOTBETCTBYIOT MO CBOMM 4acTOTaM paguasbHbIM rpa-
BMAVHAMMYECKMM Pe30HaHCaM 1 YacToTam opbuTanb-
HOro 06paLLeHnsa 1 NX rapMOHUKAM.

PaccmoTpum cnekTpanbHble 3aKkOHOMEPHOCTY BANA-
HWA BCNNecKa rpaBUTaLMOHHbIX BO3MYLLEHNI B pe3ysib-
TaTe B3pblBa KOMeTbl Ha lOnrTepe Ha 3BONIOLNIO NHTEH-
CUMBHOCTM BapraLMin eXXeCyTOUYHOro Konmyectsa ocag-
koB (Precipitation amount) (PP(t)) no oduumnanbHbIM
JaHHbIM MEeTEeOPONOrnyeckmx HabnheHunin B ropoaax
JNoHpoH, AHkopuaX, bBysaHoc-Alpec n Kan6eppa.

B kauectBe nmpumepa Ha puc. 9 npvBegdeHbl cnek-
TPbl BapriaLmin eXeCyTOYHOro KonmyecTBa OCaJKoB B
JToHgoHe 1 KaH6eppe (CYHSAS, UK HUXKHAS, ornbatoLas
CrneKkTpa — Mo AaHHbIM C siHBaps 1973-ro no gekabpb
1993-ro roga, KpacHas, Unn BepxHaAs, — c asrycta 1994-ro
no aBryct 2009-ro roga BK/IOUNTENBHO).

B KpocckoppenAunmoHHOM creKkTpe rnobanbHbIX
BapuaLnin eXecyTOYHOro KonmyectBa OCafkos (no
JaHHbIM MeTeoHabnogeHn B JloHgOHe, AHKOpUAXe,
BysHoc-Alpece n KaHbeppe) Ha puc. 10 gocTaTouHO
KOHTPACTHO NpefCcTaBneHbl LMKIbl U Pe30HaHCbI rpa-
BUTALMOHHbBIX BO3MYLUEHNA B OKOJI03EMHOM KOCMMU-
YecKoM NMPOCTPAHCTBE, B TOM uncie B nopsagke yobl-
BaHNA WHTEHCMBHOCTN MMAPOMETEOPONOTMYECKUX 1
rMAPONOrNYECKNX NPOABIEHN Ha 3emne:

+ KOM6VHALMOHHaA FAPMOHMKa CyMMbl 4acToT o6pa-
weHuA 3eman n KONuTepa, c nepnogom 336,85 cyTok;

+ KOMOUHALIMOHHaA rapMOHVKa Pa3HOCTM YacToT obpa-
weHna 3emnu 1 BeHepbl ¢ nepnogom 583,92 cyTok;

« yactoTa obpaleHma Mapca, ¢ nepuogom 686,68
CYTOK;

+ KOMOVHALMOHHAA rapMOHMKa Pa3HOCTM 4acToT
obpatleHna 3emnu n CaTypHa 1 rpaBUaMHaMNYeCKo-
ro pesoHaHca CaTypHa, B Monoce 3HayeHui nepuopga
ot 378,09 po 383,67 cyTOK;

« BTOPasA rapMOHVKa pajuanbHoOro rpasvanHamuye-
cKoro pesoHaHca lOnutepa, ¢ neprogom 1531,57 cyTok;

+ KOMOVHALMOHHAA FapMOHMKAa Pa3HOCTU 4acToT
obpalleHa n rpaBMAMHAMUYECKOTO pajuanbHOro
pe3oHaHca 3emnu, ¢ neproaom 881,8 cyTok;

Puc. 7.
KpocckoppenAaunoHHbIn
CneKTp Bapuauni

CPeAHeCyTOUHO CKOPOCTU

BeTpa B JToHAOHe,

AHkopuaxe, bysHoc-Anpece

n Kanbeppe

deBpanb/MmapT Bb“:ﬂ“!kjt
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Puc. 8.

XapaKkTepHbIli cnekTp

3(f) HopmrpoBaHHOIA
eXecyTouHowm
WNHTEHCMBHOCTMN
3emneTpaceHnin R(t)

Ha 3emne 3a nepuog,
HabnogeHun ¢ 01.01.1994-ro
no 24.10.1996-ro rr. (1024
CYTOK)

Pnc. 9.

CneKkTpbl Bapuaummn
eXeCcyTOYHOro KonmyecTsa
ocapKoB B JIoHfoHe

(puc. 9-1) n Kanbeppe
(puc. 9-2)

* YacTOTa rpaBUANHAMNYECKOrO pagnanbHOro peso-
HaHca 3emnu, c Nnepmoaom 258,28 cyTok;

+ KOMOMHaLUMOHHAA rapMOHMKa Pa3HOCTW 4YacToT
obpalleHna 3emnun 1 pagnanbHoOro rpaBManHaMmye-
CKOro pe3soHaHca lOnutepa, c nepnogom 414,7 cyTokK.

B obnactn 6onee BbICOKMX YacTOT UM MasibiX Nepu-
OAOB LMKNOB M PEe30HAaHCOB TepMbl CNEKTPOB Bapu-
aUMn eXKeCyTOYHOro KonmyecTBa OCafAKOB MUMeloT
JOCTaTOYHO BbICOKYI MNOTHOCTb, O6YCNOBNEHHYIO
CMeLaHHbIMU aspofnHaMuyecknmy, 6GapomeTpu-
YeCKUMN N TePMOANHAMUYECKUMWN MPOABAEHNAMMN
KOMOVHALMOHHbBIX FapPMOHUK 4acToT obpalyeHnin 1
paavanbHbIX rpaBMAMHAMUYECKUX PEe30HaHCOB Mna-
HeT, 3emnu 1 JlyHbl, BKNoYaa KOMOMHALMOHHbIE rap-
MOHUWKMW 4YacTOT rpaBuaMHaAMMUYECKX BO3MYLLEHUI 1
BpaweHmna ConHua.

TaknMm 06pa3om, CNeKTpbl BapnaLmii eXXeCyTOUYHOro
KonnyecTsa ocafkos B JToHAOHe, AHKopuaKe, bysHoc-
Anpece n KaHbeppe B nepuogbl 4O 1 Nocne B3pbiBa
komeTbl Llymenkepa - JleBn Ha lOnuTepe, a Takxe
X KPOCCKOPPENALNOHHbIe CMEeKTPbl NOATBEPXAA-
10T FMNoOTe3y O CYLeCTBOBaHUM HEN3BECTHOTO paHee
ABJIEHNA KOCMOreHHOW 3BONIOLMUN MHTEHCUBHO-
CTU rno6anbHbIX BapuaLuil eXKeCcyTOYHOro Konu-
yecTBa 0CafjkoB Ha yp6aHM3MpPOBaHHbIX Teppu-
TOpUAX TrpPaBUAMHAMUYECKOTO MPOUCXOXKIAEHMUA.
JomuHupyiowme LUKNIbl 3BOSIIOLMOHHbBIX KOCMOTreH-
HbIX Bapuauuii execyTOUYHOro KonmyecTBa OCafKoB
TaK Xe, Kak 1 TemnepaTypHble 1 BETPOBble, NMeoT
YacTOTbl, OTJINYHbIE OT CE30HHbIX LMKIIOB, Bbl3blBaf
TEM CaMbIM He TONbKO POCT (CHUXKEHME) eXKecyTou-
HOro KONMYeCTBa 0CafKoB, HO U UX N3MEHEHUNE OTHO-
CUTENIbHO CE30HHbIX MPOABIEHUN B Nepuoabl OTCYT-
CTBMA BCMIECKOB FPaBUTALMOHHBIX BO3MYLUEHUA B
OKOJI03eMHOM KOCMMNYECKOM NPOCTPaHCTBe.
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WccnepoBaHue, yyeT M NPOrHO3MpoOBaHUe KanmaTtu-
Yyeckux n reodrsnyeckmx Harpysok, B TOM uucie
ONA BbICOTHbIX 34aHWI W COOPYXEHUN, NPAMO WK
KOCBEHHO paccMmaTpuBaeTca B TpeboBaHUAX Lenoro
pAfa HOPMaTUBHbIX JOKYyMeHTOB, Hanpumep B CHull
11-02-96, CIl 11-105-97, CM 11-102-97, CM 11-104-97,
MICH 2.07-97, CHull 22-01-95.

Bmecte ¢ Tem, Hambonee nosnHo TpebGoOBaHMA,
yumTbiBalolWMe COBPEeMeHHble 0COB6eHHOCTU npo-
eKTMPOBaHWA, BO3BEAEHMA W SKCMayaTauum BblCOT-
HbIX 3[aHui, paccmaTpuBatotca B MICH 4.19-05
«MHorodyHKLMOHaNbHble BbICOTHbIE 3[aHUA U KOM-
neKcbi».

CornacHo n. 5.7. MI'CH 4.19-05, BblicOTHble 3aHuA
OTHOCATCA K COOPY>KEHNAM C MOBbILEHHbIM YPOBHEM
OTBeTCTBEHHOCTWU. B nyHKTax 5.1, 5.3-5.7 pa3gena 5
«Harpyskn n BO3[eNCTBUA» 3TUX HOPM YCTaHOBNEHbI
TpeboBaHMA MO yuyeTy NPaKTUYECKN BCEX BUAOB K-
MaTUYECKUX Harpy3ok U MX coyeTaHuii (KoM6UHMpoO-
BaHHbIX BO3[eNCTBUI), yKa3aHHbIx B CHuM 2.01.07-85*
n Tabn. 2 CHuM II-7-81%. MpuBeaeHHble B AaHHOM
pa3gene MWHVMManbHble 3HAYeHWUA Harpy3oK U BO3-
AeNCTBMI ABAAIOTCA YTOYHEHWEM W [OMONHEHNeM
cooTBeTCTBYOWMNX nonoxenun CHul 2.01.07-85*% un
oTpa)<aloT cneunduKy BbICOTHbIX 30aHUIA.

Hanpumep, B cnyyasax, Korga B KOHCTPYKTUBHbIX
peleHnax He NpeaycMOTPeHa KOMMEeHcauma ycunnim
n pedopmaunii, BbiI3BaHHbIX U3MEHEHUAMMK Temne-
paTypbl Hapy»HOro BO3fyxa WM HepaBHOMEPHbIM
HarpeBOM KOHCTPYKLWI, COrNacHO MyHKTY 5.5 HOpM
Hecylme 1 orpaxpjamolme KOHCTPYKLUMN BbICOTHbIX
3AaHNI HeobXoAMMO paccuMTbiBaTb Ha TemnepaTyp-
Hble KNMMaTU4YeCcKne BO3LENCTBUA B COOTBETCTBUN C
TpebosaHuamu CHul 2.01.07-85*.

CornacHo CHwull 2.01.07-85%, gnAa 3paHWn BbICOTOMN
6onee 100 MeTpOB HaKnafbliBaloTcA Gonee »KecTkme
TpeboBaHUA NO pacyeTy NX YCTONUYNBOCTM K CeicMunye-
CKMM BO3AENCTBUAM, pacyeT KOHCTPYKUUIA U OCHOBA-
HUI TakXKe JOMKEH BbINONHATHCA Kak HA OCHOBHOE, Tak
1 Ha 0cob0e CoYeTaHUs KNMMATUYECKMX Harpy3o0K.

OpHako ccbinky B MICH 4.19-05 Ha TpebosaHmsa CHulM
2.01.07-85* «Harpy3ku n BO3[eNCTBUA», B KOHEYHOM
cyeTe, MepeafpecoBbIBAOT NMPOEKTUPOBLUMKA BbICOT-
HbIX 3JaHUN K YCTapeBLIMM CTaTUCTUYECKUM LaHHbIM
MeTeoHabnoaeHnn 6e3 yueTa rnobanbHbIX N3MEHEHUIA
Knumara.

BmecTe ¢ TeM, MeToguuyeckn 3T TpeboBaHus, Npu
onpeneneHHoOW KOPPEKTUPOBKE, OCTAOTCA aKTyalb-
HbIMW. Hanprmep, u3 3Tux TpeboBaHui cnepyer:

Mpn pacyeTe KOHCTPYKLUUA 1N OCHOBAHWIA 34aHUA U
COOPYXEHUI pacyeTHble 3HAaYeHWA CHEroBblX, BETPO-
BblIX, FOSTONEAHbIX HAarPy30K 1 TemnepaTypHbIX KNUMaTn-
YeCKMx BO34ENCTBUN criefyeT cHUXaTb Ha 20% (n.1.3.1).

K KpaTkoBpeMeHHbIM Harpyskam (n.1.8) cnepyet
OTHOCUTb:

€) TemnepaTypHble KNMmaTnyeckme BO3fencTBrA C
NOJIHbIM HOPMATVBHbIM 3HaUeHKEM;

) BETPOBbIE Harpy3Ku;

3) rononegHble HarpysKu.

K ocobbim Harpy3skam (1.9) cnefilyeT OTHOCUTD:

a) cencMmnyeckune Bo3gencTeus;

r) Bo3dencTBusA, obycnoBneHHble fedopmauusamu
OCHOBaHWA, CONPOBOXAAOLWNMNCA KOPEHHDBIM M3Me-
HEeHVeM CTPYKTYpbl FpyHTa (Npy 3amaymMBaHUN Npo-
CafloYHbIX TPYHTOB) WM OCefaHMeM ero B panioHax
rOpHbIX BbIPabOTOK M B KAPCTOBbIX NOPOAaX.

Mpu yyeTte couyeTaHunm Harpysok (n.1.13) B cooTt-
BETCTBUM C yKa3aHuAMK N.1.12 3a OQHY BpemeHHYIo
Harpysky cnegyet NnpyHMMaTb:

a) HarpysKy onpegeneHHOro poga ot OfHOro NCTou-
HUKa (OaBneHue Mnn paspexeHne B eMKOCTW, CHe-
roBylo, BETPOBYIO, FOfIOJNIeQHYI0 Harpysku, Temnepa-
TYPHble KNMMaTnyeckme BO3OeNCTBUA, HarpysKy ot
OAHOro MOrpy3unKa, 3neKTpokapa, MOCTOBOro Waun
NOABECHOrO KpaHa).

HopmaTnBHOe 3HauyeHue BeTPOBOro AaBneHusA
(n.6.1) NpU NPOEKTUPOBAHUN BbICOKUX COOPYXKEHWUN
cnepyet NPWHMMaTb B 3aBMCUMMOCTW OT BETPOBOroO
parioHa CCCP no gaHHbIM (go 1985 ropa) Tabn. 5.

CornacHo pasgeny 8 (<TemnepaTypHble KnumaTtuye-
CKre BO3AeNCTBUA») criefyeT yunTblBaTb N3MEHeHNA
cpefHen TemnepaTypbl BO BpeMeHMW, HOpMaTuUBHbIe
3HaueHNA cpefHMX TemnepaTtyp W WX nepenagos B
Tennoe n XoNI0AHOe BpeMA rofa, OTKIOHeHWA cpea-
HUX CYTOYHbIX TemnepaTyp OT CPedHUX MeCAYHbIX
npuUHMMaeTca no gaHHoiM go 1985 roga.

CornacHo pa3geny 9 («[Tfpoune Harpy3km») cnegyeT
yuuTbIBaTb Mpoumne Harpysku, He BxogdAwme B CHull
2.01.07-85%, BKNloYana BJIAXXHOCTHble WM YycafoOuHble
BO3[AeNCTBNA, BETPOBble BO3[ENCTBYA, Bbi3blBaloLme
a3pOAUHAMMYECKN HeycToluMBble KonebaHua Tuna
ranonvpoBaHna, 6adTMHra, a TakXe ropu3OoHTasb-
Hble NpefenbHble nepemeLleHna U NPornbbl oTaenb-
HbIX 21EMEHTOB KOHCTPYKLMI OT BETPOBOW HarpysKku,
KpeHa dyHAAMeHTOB M TemnepaTypHbIX KiMmaTtuye-
CKNX BO3OENCTBUIN.

Taknm ob6pa3om, B 3aK/ioyeHMe MOXHO caenatb
BbIBO/, UTO B TaKOM BUAe copepaHne HopmMaT1BHOMN
AOKYMEHTaLMM B 4acTu OLIeHKN 1 MPOrHO3a CKOpOoCTH
aBapuinHO OMacCHbIX ANA BbICOTHbIX 34aHuUI rnobanb-
HbIX KIMMATUYECKNX U3MEHEHUN N POCTa NHTEHCUB-
HOCTU reonoro-reodursnyecknx NPoLLeccoB Ha nepu-
Of FPafAoCTPOUTENBHOIO MNNAHNPOBAHNA Henpuemne-
MO 1 TpebyeT cyLlecTBeHHOI nepepaboTKu.

IT0 06CTOATENBCTBO CTA/l0 OCHOBAHMEM ANA KOH-
LieHTpaLummn yCcunmin aBTopoB Ha GyHAaMeHTaNbHbIX U1
NPUKNagHbIX UCCNef0BaHUAX FN06abHbIX Y NOKanb-
HbIX MPOLIECCOB POCTa MHTEHCUMBHOCTU MPUPOAHbIX
HarpysoK Ha 34aHusA 1 COOpY»KeHus, uyTobbl yCcTaHo-
BUTb 3aKOHOMEPHOCTU W MPUYMHHO-CNIEACTBEHHbIE
CBA3M UX aBapUIHO-ONacHON 3BosloLMKn. Pe3ynbraThl
3TUX MCCNeAoBaHNI NOATBEPAUNN TUNOTe3y, BblABU-
HYTYI0 aBTOpamMun CTaTby, YTO AOMUHUPYIOLYIO POJb
B JKCTPEMANbHOM Pa3BUTUM KAMMATUYECKUX U ApY-
rMX W3MEHEHWUI Ha ypOaHU3UPOBaHHbIX TepPUTOPY-
AX NNaHeTbl, BKAloYas Tepputopuio Poccuu, urpatot
rno6anbHble LenHble rpaBUAMHaMUYecKne NpoLecch
KOCMOTEHHOIO NMPOUCXOXKAEHUA.

MonyueHHble pesynbTaTbl KCCNEe[OBaHUI MO3BON-
N 06HAPYXKMTb HE TONIbKO HEM3BECTHbIE paHee fBMe-
HVS 1 3aKOHOMEPHOCTH, HO TaKXe Co3AaTb HeO6XoAN-
MyI0 TEOPETNYECKYIO U IKCNeprMeHTanbHyto 6a3y ans
HayYHO-MeTOoMUYECKOro U HOpMaTMBHOIO obecneye-
HVS MPOEKTHOW OLEHKM M MporHosa 6e3onacHocTu
BbICOTHOIO CTPOUTENbCTBA Ha MEPUOA rPajocTpou-
TENbHOMO MAAaHNPOBAHUA U MPOEKTHOrO CPOKa SKC-
nnyaTauum BbICOTHbIX 34aHWiA B yCNIOBUAX robanbHo-
ro U3MeHeHus Knmmara.

Puc. 10.
KpocckoppenaunoHHbIn
CMeKTp Bapuaumn
€XeCyTOYHOro KonmyecTtaa
ocagKoB B JIoHfOHe,
AHKopuaxe, bysHoc-Anpece
1 KaHbeppe
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SPPARC PUT PEN TO PAPER

Southwark council approves student
hub in the shadow of the Shard. The
Quill, a two part 21- and 31-storey ‘stu-
dent hub’ by London based architec-
ture practice Spparc Architecture has
been approved by Southwark council.

Designed to provide accommo-
dation and amenities for students
at King's College London (KCL), the
tower is loosely based on the form
of an old-fashioned pen referencing
Southwark’s literary history. With 470
rooms, a student bar, library, gym
and café, the uppermost point of the
Quill will stand at 109m in height, not
100m from London Bridge. Due to be
located in the shadow of Renzo Piano’s
towering 310m Shard, the Quill has
been subject to fiery criticism from the
Commission for Architecture and the
Built Environment (CABE) - the UK's
design watchdog - who have labelled
the design ‘ungainly’, ‘awkward’ and
‘over complex’. CABE eventually con-
cluded that it was ‘unable to support
the planning application’.

English Heritage has also voiced
concern over the project, worried that
the new tower will have a negative
effect on the current views afforded
from the Tower of London. Despite
this, Spparc principal Trevor Morriss
noted that he was ‘delighted to have
received planning approval’.

A BREEAM ‘Excellent’rating has been
targeted for the project, with Spparc
explaining: “Sustainable development,
good urban design and strong archi-
tectural detailing are the key principles
that have informed the design. The
form, scale and mass of the scheme
ensures the integration and intercon-
nection into the existing Southwark
fabric and the wider London context.”

An existing 1960s Education Support
building currently in use by KCL will be
demolished in order to make room
for the new facility, which also looks
to provide the local area with a new
pedestrian link from St Thomas Street
to Weston Street in an area oriented to
capture both morning and afternoon
sunlight.

Spparc Architecture

WATERFRONT VIEWS

Marks Barfield have released these
striking images of their design com-
petition submission for a multi-use
tourist destination resort on The Gold
Coast of Queensland, Australia. The
proposed design for Ridong Gold Coast
comprises approximately 800,000sq
ft of premium, luxury, and serviced
apartments and a 5 star hotel arranged
around a central landscaped garden
on a 1.2 hectare site which opens up
onto the beach.

Designed to stand out and fit in at
the same time, the development is
designed to maximize value while cre-
ating a green development that pushes
the boundaries for sustainable high rise
living while ensuring that energy costs
and life cycle costs are kept to a mini-

mum. The buildings, distributed around
the perimeter of the site in order to cre-
ate a public amenity in the heart of the
scheme with a vibrant, welcoming and
‘open’ urban character, are all designed
to maximize the benefits of the natural
climate, facilitate wellbeing, healthy liv-
ing and encourage the residents and
visitors to live with minimum environ-
mental impact while providing high
quality living spaces.

A 3-storey ‘skybeam’ housing pre-
mium apartments with sensational
views over the coastline spans the void
between two 50 storey high towers
housing luxury apartments, a 5 star
hotel, and serviced apartments, cre-
ating a distinctive and recognizable
landmark on the skyline. Three short-
er, 15 storey high, beachfront condos
provide premium apartments with
180 degree views above a doughnut
shaped podium housing restaurants,
shops and spa. All residential units
are designed with generous wind-
sheltered balconies to allow the most
to be made of the great climate on the
Gold Coast.

Marks Barfield Architects

NEW YORK TOWER

Studio Daniel Libeskind is working with
Elad Properties on the New York Tower
proposal, which is a residential scheme
of 48,000 sqg. ft. for One Madison
Avenue, overlooking Madison Square
Park in Manhattan. The new structure
sits upon the existing One Madison
Avenue, preserving the facade of the
base of the building and its relation-
ship to its surroundings.

The tower is set back from its neigh-
bors - maintaining views and maximiz-
ing light and air. The building is in
its early stages and will reach a more
definitive deadline when the proposal
enters the public review process. The
design features a series of spiraling gar-
dens extending the green of Madison
Square along the facade of the tower.
This verdure, which continue the
green of Madison Square Park, break
up the body of the tower. The build-
ing is also set back from the streets to
allow sunlight to reach street level. The
New York Tower will become a major
addition to the skyline of Manhattan,
standing amongst the historic Met Life
Tower and the Empire State Building.
The project’s joint venture partner is
Costas Kondylis & Partners; structural
design is commissioned to WSP Cantor
Seinuk; MEP Engineering will be elabo-
rated by Cosentini Associates.

Studio Daniel Libeskind

LIQUID GOLD

Following the success of the adven-
turous Marina Bay Sands complex
in Singapore, Safdie Architects have
been selected for a new 2 million sq
ft residential and retail complex in
Qinhuangdao, China. Renderings of
the new facility suggest that Golden
Dream Bay will encompass much of
the bold and ambitious design work
that we have come to expect from
Moshe Safdie, with more than a pass-
ing reference to the aforementioned
project in Singapore.
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The Golden Dream Bay project
attempts to tackle the increasing
demand for quality, affordable hous-
ing in China, with 2,200 residential
units spread over 3.5 million sq ft of
internal space. Alongside this will sit
74,000 sq ft of recreational clubhous-
es and 73,000 sq ft of retail space.
Similar to Marina Bay Sands, Golden
Dream Bay will look to frame stunning
views in the local vicinity, with towers
arranged to form ‘large-scale “urban
windows” that break down the mega-
scale of the project’.

Whilst many parallels can be drawn
between this and Safdie’s Marina Bay
Sands complex, there are also simi-
larities with BIG's recently completed
8 House in Oerestad. Both projects
incorporate interconnected residential
blocks stepped around large archi-
tectural frameworks, anchored by
green public spaces and recreational
facilities. Safdie’s towers are organized
across a beachfront boardwalk which
intersects an east-west retail pathway
drawing the public’s attention to the
new amenities.

Renderings show private balco-
nies and terraces on each level, inter-
spersed with communal parks and
swimming pools facing seawards from
many storeys up. Safdie Architects
claim that these sky-high facilities cre-
ate ‘a resort-like ambiance and a feel-
ing of community cohesiveness within
the complex’.

Safdie Architects

ECHOES OF MAYAN HISTORY

The Pyramid project is located in
Mérida, the largest city of the Yucatéan
Peninsula, and the twelfth in the coun-
try according to its population. It was
built on the site of the Maya city of
T'ho, or the city of the five hills, which
referred to five pyramids, and has
been considered as one of the old-
est continually occupied cities in the
Americas.

With such historical background,
and being inserted in what had been
a center of Mayan culture and activity
for centuries, this project reflects the
importance of this epicentre by draw-
ing from the imagery of a traditional
pyramid. It also reflects the current
context where architecture tries to
achieve an ecological agenda and an
ironic return to the Mayan strategy of
achieving a symbiosis with nature.

The form is created by taking the
most advantage of the plot of land,
and by tapering and stepping the
terraces according to the program
requirements, while connecting the
building to its natural surroundings
by having a variated facade. By doing
this, the resulting desirable area that
needed to be placed along the facade
is increased.

It is based on offices and apart-
ments. In a volatile market that is
always changing LAR suggested a
section that can work equally well
for both work and housing so that,
according to market absorption, the
percentage of one or the other can
be altered on demand. Vegetation on
all terraces that reduces the building'’s

cooling requirements, rainwater cap-
ture that reduces consumption and
solar panels in the facade are among
the devices that make this structure an
icon of efficiency in its consumption of
natural resources

LAR/FERNANDO ROMERO

THE GLITTERING TOWER
Commissioned by developer
Guangzhou R&F Properties Co. Ltd to
design a 294,570 sq m, mixed use facility
in Tianjin, China, Chicago-based archi-
tecture practice Goettsch Partners now
present the first renderings of this glit-
tering high-rise tower. Once completed,
the Tianjin R&F Guangdong Tower will
stand at 439 m in height, making it one
of the tallest buildings in China.

The immense tower comprises
134,000 sq m of Class A office space, a
400-key five star hotel, 55 condomini-
ums and 8,500 sq m of retail facilities,
structured around a swirling central
core. In a reflection of the location’s
history as a point of sea trade, ‘the
tower unwraps around its vertical axis
as it ascends, similar in nature to a
shell or ancient scroll’. This approach
provides ideal access for multi-floor
tenants with various open social meet-
ing points encouraging close commu-
nication and collaboration.

High performance glass and metal
has been incorporated into the outer
shell of the building, with floor-to-ceil-
ing glass panes affording maximum
natural daylighting and panoramic
views. Goettsch Partners explain: “The
design promotes material and facade
approaches that are integral to the
performance of the building systems,
not decorative.”

Internal circulation has been simpli-
fied as much as possible, with vehicu-
lar circulation divided by function on
entrance to the tower whilst pedes-
trians entering the building via the
building’s north side through the land-
scaped plaza are immediately separat-
ed into primary building programmes
for clear wayfinding. A simple network
of 55 lifts swiftly deposit visitors at
their desired locations.

Goettsch Partners

A VISION IN GREEN

Surbana International Consultants has
won Skyrise Greenery Awards 2010.
The R4 Apartment is a hypothetical
modular apartment built above a
typical neighbourhood Hawker Centre
(open air market) to achieve a sym-
biotic relationship. Conceptually, the
residential component is powered by
waste heat and oil from the Hawker,
and consumes vegetables fertilised by
food scraps cultivated using recycled
bottles. Conversely, the Hawker Centre
benefits by using solar power, veg-
etables and rainwater collected from
the apartment’s surfaces.

By building above the food cen-
tre and twisting the apartment floor
stacks, the exposed surface area is
correspondingly increased, thereby
maximising the green plot ratio. The
landscape design is based on the con-
cept ‘Food for security, Food for life’.
Producing food locally reduces the

carbon footprint and enables users to
be self-sufficient and have control over
the food’s quality.

Green spacesare woven into the high
rise environment, each serving a clus-
ter of residents whilst parapet plant-
ers are detailed to maximise planting
area, accessible for wheelchair bound
residents. These leave adequate gaps
for planting, yet are safe for small chil-
dren. This is supplemented by a variety
of vertical farming systems reusing
materials for cultivation.

Since solar opportunities are lim-
ited in the high rise form, building
stacks are rotated to create multiple
high volume spaces which enable sun-
light and wind to penetrate through.
This is further enhanced by solar and
waste oil powered fluorescent light
bulbs. Rainwater is collected for irriga-
tion among other uses. Further down,
waste from Hawker Centre such as
plastic bottles, Styrofoam boxes and
food scraps are reused for farming.

Rainwater collected at the roof and
sky gardens are piped using solar pow-
ered pumps, whilst excess water is
discharged via gravity through pipes.
Automated timers are also used to
control nutrients and water for hydro-
ponic and aeroponic systems and
moisture in planters. Food waste is
used to make compost soil and gar-
bage enzyme which can be used for
natural fertiliser and pesticide.

Surbana International
Consultants Pte Ltd

REVIVING INDUSTRIAL GLORY IN
ROMANIA

The area is located on an important ave-
nue that links the first ring of Bucharest
to the northern suburbs. The site has
access from two different directions due
to its location near a junction of two
major roads and the park just behind,
allowing the office tower to become a
landmark to the area. The major advan-
tage of the site is the presence of the old
FORD industrial warehouse, classified as
amonument of national importance, the
building has great potential for recon-
version and is an opportunity for the
developer to rehabilitate the building
and reintegrate it into the city circuit.

There were a several planning
restrictions imposed by the presence
of the monument on site and close
proximity of the airport. Three differ-
ent land uses will be located into the
new buildings: residential, retail and
offices. The assembly will be made up
of a 25 storey office tower, 3 residential
buildings of 15 to 20 storeys and the
retail warehouse.

The goal of the design is to empha-
size the historical building by creating
public spaces that make a gradual pass-
ing from built areas to green areas. The
completion of such a project would
place this development amongst the
appreciated trend of converting old
industrial areas in Bucharest.

ALPHA STUDIO

MELBOURNE WAVE

Distinctive, vibrant and unmistakably
modern, the 28-level Crown Metropol
hotel features a unique wave-like

shape, sleek podium entry, 658 spa-
cious, light-filled guestrooms, a luxuri-
ous day spa located on the top floors
of the hotel, a sky bar and terrace
on Level 28, Gordon Ramsay’s Maze
restaurant and Maze grill, extensive
meeting facilities and dedicated busi-
ness centre, and a world-class training
and recruitment facility.

Crown Metropol’s brief was to
impart a youthful and dynamic form.
The architects intended the hotel’s
design to challenge tradition and add
a sense of occasion with unorthodox
elements, dark, dramatic shapes and
earthy, grounded silhouettes inspired
by nature.

The sinuous ‘S’ form of Crown
Metropol’s hotel tower and its acti-
vated podium creates a striking and
highly memorable gateway into
Melbourne. Inspired by liquid mercury,
the tower’s soft lines are enhanced by
a shimmering reflective skin. The thin
blades or ‘fins’ on the facade appear
and disappear as you move around
the building, enhancing the apparent
reflections and notions of daylight.

The sensual, fluid form of the build-
ing seamlessly flows through to the
refined interiors of the hotel. The
result is a refined, world-class hotel
that showcases Melbourne from a new,
contemporary angle and enables the
city to be watched in silent motion.

The Bates Smart team of architects
and interior designers took just 36
months to design and deliver the new
hotel, drawing on their company’s
unique ability to design from the inside
out as well as outside in. Bates Smart
managed all aspects of the design pro-
cess from start to finish; from master
planning and urban design through all
architecture and interior design, right
down to the final placement of the last
accessory.

Not only does the hotel design ful-
fill a particular aesthetic brief, it also
meets exacting standards for technical
performance and function for both
front and back of house.

Bates Smart

JUST THE TICKET

Raffles City Beijing comprises 150,000
sq m of offices, retail, serviced apart-
ments and residential accommodation
at the junction of Beijing’s East 2nd
Ring Road and Dongzhimen Neidaijie.
The ideal location takes advantage of
direct links to Asia’s largest transport
hub at Dongzhimen.

Consisting of a 21-storey office
tower, 5-storey retail podium and
immediately above, a 15-storey resi-
dential block to the west and 17-storey
serviced apartment block to the east,
the components work both inde-
pendently and in solidarity. A united
campus is formed with a uniform of
crystalline elements introduced at var-
ious levels and in unique ways - each
element is treated differently but all
are visually unified. The retail podium
and ‘clubhouse’ forming the entrance
to the serviced apartments feature as
the most dramatic of these elements.
Dubbed the ‘Crystal Lotus’, a crystal-
line cantilevered structure rises spec-

tacularly from the basement foodcourt
to support the sweeping glass roof. As
its circumference grows larger towards
the top, it encloses the main lift shaft
and accommodates larger shops on
the upper floors. SPARCH thus freed
up the ground floor plan for an event
space underneath the Crystal Lotus’
cantilever.

“Significant emphasis had been
given to the design of the north-
east corner of the development,” say
SPARCH. “The office tower and podium
turn 45 degrees towards the transport
interchange diagonally opposite the
urban plaza in front of the main retail
entrance.

This dynamic visual connection
extends as a vertical slot in between
the retail podium and the lower levels
of the office building. This canyon-
like space provides an urban corridor
opening up the city block to its hinter-
land of low-rise residential buildings.
The centre of this slot is occupied by
a small crystalline enclosure serving
as the lobby to the office tower and
a sheltered link between retail and
office.”

SPARCH

AT THE FOOT OF VICTORIA PEAK

39 Conduit Road is an exceptional
and privileged landmark. The rare
opportunity to work in the mid-levels
in Hong Kong is celebrated with a
novel bifurcated plan-form that cap-
tures a 240° arc of harbour and city
views. Concentration of the floor area
in the tall tower reduces bulk and
increases permeability at street level.
Internal planning seeks to offer the
most generous experience possible
to residents as they use the building.
A shuttle lift conveys residents from
Conduit Road to the elevated residen-
tial lift lobby.

The sequence and disposition of
the arrival foyers discreetly separates
the residents’ domain from the street.
Above, each apartment is served by
a private, naturally-lit, lift lobby. The
introduction of natural light and views
to the lobbies transforms the day to
day experience of the building. Inside
the apartments, 9.5 metre-wide living
rooms capture sweeping panoramic
views. Semi-duplexes and duplexes
offer unusually majestic and spacious
high-rise living spaces.

The podium roof is contiguous
with the steep and wooded slopes
of Victoria Peak behind the building.
Thus in contrast to the orphaned ame-
nity space of an isolated podium roof,
the roof garden at 39 Conduit Road
is a genuine extension of the land-
scape. Visually the soaring stone-clad
shear walls of the tower are balanced
with a careful rhythm of windows,
spandrels and fins. In parallel with the
efficient planning, the architect con-
ceived the envelope as an original and
restrained aesthetic composition of
counterpoints; natural and manmade
materials, human and massive scale,
all presented in a rational and modern
assembly.

Chun Man Architects & Engineers

(HK) Ltd

BUSINESS CLASS

LAR is designing a new business centre
in Armenia for Mercedes Benz. The
challenge in creating a new Mercedes
Benz Business Center in Yerevan lies in
finding a solution which expresses a
trademark while simultaneously relat-
ing to a historic city rich in culture
and tradition. The Mercedes Benz logo
itself provides a diagram for the archi-
tectural solution: each of the three
major programs is to be accommodat-
ed in one of the three wings, creating
an iconic building. The form is aligned
on an axis with Teryan Street, thereby
aligning the building with the city’s
historic centre.

Each program is placed for maxi-
mum performance and functionality.
The offices are in the lower north-west-
facing wing, allowing natural daylight
while avoiding the effects of exces-
sive heat-gain and glare from direct
sunlight. Terraced residential units are
in the lower south-east wing to enjoy
direct natural sunlight and air, as well
as views of the city and mountains
beyond. The Intercontinental Hotel
crowns the composition, occupying
the upper wing as the predominant
feature of the complex when viewed
from the city and surrounding areas. A
giant atrium accommodates both the
building’s point of entry and a multi-
functional space where public activi-
ties can occur, while providing views of
the city and Mount Ararat beyond.

LAR / FERNANDO ROMERO

2011 SKYSCRAPER COMPETITION
eVolo Magazine has just announced
the winners of the 2011 Skyscraper
Competition. Established in 2006, the
annual Skyscraper Competition rec-
ognizes outstanding ideas that rede-
fine skyscraper design through the
use of new technologies, materials,
programs, aesthetics, and spatial orga-
nizations, along with studies on glo-
balization, flexibility, adaptability, and
the digital revolution. This is also an
investigation on the public and private
space and the role of the individual
and the collective in the creation of a
dynamic and adaptive vertical com-
munity. The award seeks to discover
young talent, whose ideas will change
the way we understand architecture
and its relationship with the natural
and built environments.

The Jury of the 2011 edition was
formed by leaders of the architecture
and design fields. The Jury selected 3
winners and 32 honorable mentions.
eVolo Magazine received 715 projects
from all five continents and 95 differ-
ent countries.

Thefirst place was awarded to Atelier
CMJN (Julien Combes, Gaél Brulé)
from France for their ‘LO2P Recycling
Skyscraper’ in New Delhi, India. The
project is designed as a large-scale
wind turbine that filters polluted air
with a series of particle collector mem-
branes, elevated greenhouses, and
mineralization baths.

The second place was awarded
to Yoann Mescam, Paul-Eric Schirr-
Bonnans, and Xavier Schirr-Bonnans
from France for a dome-like horizontal
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skyscraper that harvests solar energy,
collects rainwater, and preserves the
existing urban fabric at ground level
thanks to its large skylights and small
footprint.

The recipient of the third place is
Yheu-Shen Chua from the United
Kingdom for a project that re-imag-
ines the Hoover Dam in the U.S. as an
inhabitable skyscraper that unifies the
power plant with a gallery, aquarium,
and viewing platform that engages
the falling water directly.

Among the honorable mentions
there are “waterscrapers” that clean oil
spills and desalinate sea water, invert-
ed skyscrapers for a floating Olympic
villa, recycling towers, research sky-
scrapers that harvest lightning power,
vertical cemeteries and amusement
parks, sports skyscrapers, fish farms,
and “living mountains” for desert cli-
mates. Other proposals use the latest
building technologies and parametric
design to configure environmentally
conscious self-sufficient buildings.
The topic will be detailed in the next
TBM release.

eVolo

RENOVATION
The New Icon

for South Africa

(p.28)
INFORMATION PROVIDED BY RTKL

The Republic of South
Africa is the most devel-
oped country all over

the continent, the only
nation in Africa, which

is not referred to the so-
called Third World. It is
located at the southern
tip of Africa, with coast-
line on the Atlantic and
Indian Oceans. The 2010
FIFA World Cup obviously
heightened the interest in
the RSA on a global scale.

BEGINNING THE SANDTON CITY
ANEW
Johannesburg, also known as Jozi,
Jo’burg or eGoli, is the largest city
in South Africa. Johannesburg is the
provincial capital of Gauteng, the
wealthiest province in the RSA. That's
not surprising that Sandton City was
originally built in the 1970s right here
and for more than 30 years has been
setting the pace for retail in South
Africa. It is one of the region’s most
prestigious and well-known mixed-
use developments comprising retail,
hospitality and commercial activities
and has established itself as a hub of
activity that attracts both international
tourists and local visitors of all ages.
Developed over time, it has become
the first choice for customers and
retailers alike for its shopping environ-
ment and unrivaled choice and variety
of brands.

However, three decades are too
long a period for the modern tran-
sient epoch. At a time when com-

petition is increasing, such com-
plexes are subject to rather different
requirements on safety and comfort.
These challenges have urged Liberty
Properties to embark on an ambi-
tious and timely program of expan-
sion and refurbishment, and in 2008
was commissioned RTKL to reposi-
tion the existing site into an iconic
new mixed-use attraction.

Construction commenced in
January 2009 on the first phase of
a redevelopment program that will
help Sandton City confirm its position
as the number one center in South
Africa. Scheduled for completion in
early 2012, the revitalized Sandton
City concept employs a multi-disci-
plinary design approach that seeks
to maximize the value of the prop-
erty by creating a harmonious bal-
ance between existing structures and
new buildings with adjacent public
spaces. Sensitive to the urban fabric,
the 310,000-SM plan offers a holistic
vision that includes more than 300
retail shops, an 11-screen cinema, res-
taurants, the office tower and a hotel.

The existing retail areas are being
completely refurbished to create con-
temporary and beautiful commercial
spaces, improve pedestrian circula-
tion, and meet the demands for addi-
tional retail offerings. Within the retail
environment, plaza nodes serve as
transition points, with new environ-
mental graphics and signage to guide
customer wayfinding and circulation.
Outside, stunning architectural veils
extend from the commercial towers
to decrease solar radiation and glare,
shade internal courts and atria, and
shelter roof gardens.

Sandton City is poised for its emer-
gence as a fully integrated, distinc-
tive and around the clock centre for
working, living, shopping and enter-
tainment. This unique and ambitious
development will raise South Africa’s
international profile by translating the
country’s rich heritage into tomor-
row’s legacy.

ONE LIBERTY TOWER

A dramatic component of Sandton
City’s repositioning is the construction
of One Liberty Tower, a 65-story (300
meter) office tower. The tower will
occupy a pivotal position at the north-
east corner and its profile reflects this
role as a new icon for South Africa
and a powerful statement about the
Liberty group of companies. It is a
symbolic building for a significant
brand - a beacon of excellence.

The tallest building on the African
continent, this slender glass and steel
structure will not only redefine the
Sandton horizon, but will stand tall
amongst the loftiest skyscrapers of
the world.

The concept for One Liberty Tower
is envisioned as a sparkling glazed
crystalline structural form soaring
above a rich and contextual landscape.
Standing 300-metres above ground
level, the tower’s distinctive grace and
form responds to the constraints of the
site, its base and adjacent office struc-
tures, and has been designed to be
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more slender as the building rises to
accentuate perspective and structural
implications. Its scale and dramatic
architecture are complemented by
exemplary materials and fine finishes,
setting a new standard for interna-
tional corporate clients.

The graceful form of the tower
evolved from RTKL's forward thinking
15/5/3/1 spatial planning/functionality
ratio. This ratio organizes the build-
ing into four layers to ensure efficient
floor plate design and an effective and
exciting internal environment.

These four layers of organization
include:

A. 15 - The optimum number of
floors between plant rooms for effi-
cient pressurization and MEP require-
ments.

The commercial levels follow this
stacking policy.

B. 5 - The number of three-storey
height grouped variable floor plate
modules.

C. 3 - The number of single-storey
stepped floor plates grouped together
to create vertical sub-tenancies, vari-
able floorplate configurations, and
adaptive workplace arrangements.

D. 1 - Assingle, highly efficient floor
plate.

This strategic planning not only
defines the architectural and concep-
tual quality, but also enhances the
occupant’s experience, sub-tenancy
flexibility, and localized identity.

Every floor of One Liberty Tower
has panoramic vistas. The building
provides 85,000 sgq. m of office space
divided across 65 stories that house a
public viewing gallery and restaurant
and bar with viewing galleries on the
top four levels.

One Liberty Tower boasts world-
class office accommodations designed
to incorporate the latest in new-
generation technology. The typical
office floor provides highly efficient,
column-free space suitable for all
types of tenant layouts. Every area of
the building benefits from expansive
amounts of glass which enhances high
levels of natural daylight and planning
flexibility. The interior will reflect the
anticipated requirements of its future
occupants, allowing for flexibility in
future leasing arrangements. Floors
vary from 1650 sq. m on the lower
office floors to 950 sg. m on the top-
most executive levels.

Externally, the base of One Liberty
Tower is surrounded by elegant land-
scaped public amenities including a
new pedestrian retail entrance oppo-
site the proposed Sandton Guatrain
station, and uninterrupted glass sur-
rounding the entrance lobby.

FUNCTIONALITY

The priorities for the design include
vertical transportation, occupational
life safety, structural systems, MEP effi-
ciency and sustainable strategies.

LIFTING TECHNOLOGIES

One Liberty Tower is enabled for effi-
cient and pleasant vertical transporta-
tion using cutting-edge lifting tech-
nologies.

Twenty-four high-speed, double
deck, high-capacity passenger lifts
cater for peak time building popula-
tion.

Separate access points ensure all
the different users of the building are
independent and securely segregated
from each other. The offices are served
by low, mid, and high-rise high speed
double decked lifts with destination
control which directs users to the opti-
mum lift for their journey.

The public is shuttled at high speed
to the sky decks, bars and restaurant
which offer stunning views across
Sandton, Johannesburg and beyond.

OCCUPATIONAL FIRE LIFE SAFETY
Other than the high-performance
mechanical alarm and fire suppression
systems, several innovative features
will be integrated into the design. This
includes the designation of levels 16, 31,
46and 61 as evacuation floors wrapping
around the double height skydecks (lift
transitions), the use of fire lifts for evac-
uees, floor by floor compartmentaliza-
tion with protected shafts, strategically
arranged escape stairs, and possible
double shaft construction to ensure
structural integrity.

THE STRUCTURAL SYSTEM

The elegant form and shape of the
building takes advantage of historic
experience combined with innovative
approachesin hybrid structural systems.
The backbone of the structure will com-
prise a traditional concrete floor and
core solution, but due to the profiling
and shape of the building an additional
external exoskeleton or mega-brace is
also intended to be used

SUSTAINABILITY

One Liberty Tower will not only be
the tallest, but also the first environ-
mentally friendly tall building in South
Africa. The building has been designed
and profiled to reduce the wind forces
around the building to create efficien-
cies in the structure and also to reduce
wind deflection.

The facades are configured to mini-
mize solar gain and employ double-skin
facades which provide a breathable
layer to shade the building and stimu-
late air circulation. This ‘cloak’ increases
in density where the exposure to solar
gain is greatest and incorporates chro-
matic glass and iris sun tracking solar
shading to minimize solar glare.

STYLE
Fruitful Alliance

(p-34)
INFORMATION PROVIDED BY
OWPLAN GROUP

Designing of up-to-date
structures involves profes-
sionals of diverse fields of
knowledge able to do such
a great work. Therefore,

it is not surprising that

it requires interagency
synergy. OWPlan Group
(Germany), one of the larg-

est design corporations
in Europe, collaborating
with three universities
encompasses about 2000
specialists in geotechnics,
construction, architecture,
landscaping, cladding,
building physics and MEP
and HVAC engineers. It
has 15-year experience in
designing industrial and
civil structures in Russia
and the CIS, as well as
10-year presence at Asian
and Middle East markets.
Moreover, the OWPG is

a member of the OA der
Deutschen Wirtschaft -
the management pool of
142 largest German busi-
nesses.

OWPlan Group specialists work on
projects of diverse programs in various
countries. Retail and office, residential
and industrial buildings, stadiums and
sports facilities, airports, educational
(schools, universities, campuses) and
health complexes etc. are much topi-
cal for the RF at the moment.

Obviously, the particularly interest-
ing OWPG experience is adjustment
and recommencing of developments,
which were put on hold during the
recent crisis at intermediate phases.
To resume construction and reduce its
estimated cost implementing the lat-
est achievements in energy efficiency,
heat saving, fire safety etc. the sus-
pended projects should be thoroughly
analyzed.

Since the skyscraper design is one of
the OWPG priorities, today we review
some major tall projects designed by
OWPlan Group affiliates.

Located at an exposed place in
Bahrain the proposed new Crystal
Towers adds a new face to the
Kingdoms seaside with its surrounding
lower and mid-rise buildings. All three
functional areas of a modern high-rise
building are located in three towers
- Office Tower, Residential Tower and
5-star Hotel Tower.

The chosen constellation of the
three building bodies is compact as
well as transparent. This elegant inter-
action harmonizes with capabilities of
a state-of-the-art and high-class hotel,
living and office use.

A clear external structure reflects
the building’s responsibility towards
the user. This impression is empha-
sized by the straight-lined design
of the facades, as well as by the
grouped arrangement of the three
towers.

The compact core in each tower
allows a high-efficient partition. The
proposed design provides 332 rooms,
offices, apartments and high-end
rooms at the top of the. For hotel
guests, residents and other users 430
parking spaces will be offered for use.

Another example is easily vis-
ible from a distance landmark - the
VICTORIA Tower by OWPG sharehold-
er AS&P GmbH - in direct vicinity of
the main train station in Mannheim,

which 100 m makes it not only the
highest building in the city, it is also
one of the fastest built towers of such
a size. In March 1999 the owner began
the search for a site and only a mere
two years later he moved into the new
tower! The elongated glass rhombus
towers above the castle gardens and
presents itself either as a broad slab
or sleek tower depending on where
one is standing. The unique floor plan
reacts to the urban context of the
axes from the main station’s square
and the main street in the Lindenhof
neighborhood and reduces the build-
ing’s impact. The glassed-in staircases
jut out at the building’s sharp corners
and, in unison with the upper floor
and base, create an illuminated frame
around the raster glass facade at
night. On the inside, however, things
are more modest: the office units
of up to three wings are quite low-
key, the 27 floors are conventional
and easily divided and offer a full
spectrum of layouts, from open-plan
cubicle floors to individual offices.

The Frankfurt Millennium Tower,
which erection is to be launched by
the end of this year, Europe’s high-
est skyscraper in the future, will be
located on a most prominent site in
the immediate vicinity of the Messe
Frankfurt. The same OWPG partner,
mean, AS&P have elaborated a variety
of different concepts aiming to create
a balanced and complementary devel-
opment of the new building within the
existing urban fabric.

The architectural concept is based
on a foot-print marked by two circular
segments providing for a maximum
of office floor-area. The design of the
facade is laid out in such a way as
to allow the outer skin to gradually
become more transparent. The build-
ing’s structure is being revealed and
becomes even lighter towards the top,
ending on the upper floors in nothing
more than a glass membrane.

The construction features of the
Frankfurt Millennium Tower may be
considered a milestone in the develop-
ment of European high-rise buildings.
Furthermore, its shape will give new
impulses to Frankfurt’s character as
a metropolis and form an important
accent in the city’s skyline. By both its
height and impressive form, the build-
ing qualifies as an identifying symbol
and a further landmark.

The slender high-rise across from
Frankfurt’s Alte Oper once went by the
name of SGZ-Hochhaus and was one
of the very first structures to shape
the skyline of “Mainhattan”. In 2003,
the tower, built in 1972 on the edge of
Frankfurt’s central banking district, was
extended to include a wing designed
by AS&P. Because it was not possible
to modernize the skyscraper in its
existing form, the developers resolved
to have it gutted and expanded. The
existing edifice and the extension are
clearly distinct in terms of shape and
facade, responding sensitively to the
immediate urban surroundings.

The old building facing the park has
an end-to-end glass facade, while the
extension building is clad in the bright

natural stone characteristic of the
architectureon Opernplatz. Two-storey
window frames emphasize the vertical
thrust and ensure the 115 meter-high
edifice seems slender and elegant.
A new entrance into Rothschildpark
has been created between the high-
rise and the atrium building, which
is linked direct to Opernplatz via the
existing pedestrian crossing. The new
striking ensemble was completed at
the end of 2007.

In January, 2006 AS&P was commis-
sioned to study a high-rise design for
a site in the Dubai Business Bay devel-
opment in the United Arab Emirates.
The Silverstar Tower located in the
direct vicinity of the Dubai’s interna-
tional financial center is planned for
office and residential use. The slender
tower with its matte silver facade,
reminiscent of a luxury car, rises above
a pedestal of black natural stone.

The pedestal contains the two sepa-
rate lobbies for the residential and
office suites, the car park and high-end
retail and is lined by a shade-giving
arcade. The two main uses - office
and residential - are arranged above
each other in the tower at a ratio of
2/3 to 1/3. A two-floor wellness facility
serves both uses while also separating
them. Keeping in character, the tower
is crowned at 240 meters by a Skybar
and two-storey penthouse suites
under a slanted roof. Its slightly con-
vex facades and understated elegance
set the tower soothingly apart from
its more obviously ornate neighbors.
Its form is also a formal contrast to the
cubistic pedestal on which it stands.
The fagade, which appears silky matte
and mysterious in daylight, undergoes
a metamorphosis at night to become
expressively transparent.

Rostamani Maze Tower in Dubai
designed in 2004 - 2005 by OWPG
shareholder Plan Q is a multi-purpose
high-rise building with office, residen-
tial and retail and entertainment com-
ponents.

The building is part of a sequence of
high-rise buildings flanking the arte-
rial route to Abu Dhabi. Due the urban
situation and the unique location, the
street facade is highlighted to convey
a special image yet fitting into the
orderly row of existing buildings.

To protect the interiors from sun-
light, wind and street noise, and to
decorate front and rear fagades some
of intermediate walls and floor slabs
are jutting out. Curving in the intri-
cate meander pattern throughout
the facades these projections form
a labyrinth beginning of the main
entrance with the end point at the
“eye” at the top. The maze as a strong
symbol and ornamental playfullness
gives the building its identity and
inimitability.

The building’s superstructure con-
sists of 55 floors. The lobby occupies 3
lower floors, with offices are arranged
throughout 3-26 levels, the 27th
floor houses a garden, apartments
are located over 28-46th levels from
47-50th floors feature duplex suites,
50th floor is intended for mainte-
nance equipment, 52th floor contains

penthouses without water features,
whilst the overlying penthouse level
boasts a swimming pool, 54th floor
is assigned for a fitness club and one
more swimming pool is situated at
the top floor. The parking area for 533
vehicles accessible from the lobby
via bridge is moved somehow aside
from the tower. The residential part of
about 15,700 sq. m GFA is completely
separated from the offices.

Kiev’s Sky Towers - office and hotel
complex - is the joint mission of
OWPlan Group and its partner K&K,
which are responsible for project and
working documentation on geotech-
nics and structural engineering.

During summer 2010, the slurry
wall piling, and temporary steel col-
umns were arranged. The excavation
of the first underground level is also
completed, and concreting of the
below grade first division is under-
way at the moment. However, the
client decided to change the con-
struction contractor and structural
designer in charge. OWPlan Group
and K&K are commissioned to revise
the structural design and working
papers of already performed struc-
tural units. General design calcula-
tions are being conducted along
with work paper production to meet
the construction deadline. Structural
modeling and calculations were
also done simultaneously. Then,
the revised top-down concept was
implemented in working documents
for the first substructural level. The
adjusted engineering specifications
prescribe a new concept of just 5
underground floors, instead of ini-
tially planned 8 levels. Thereto, the
pile foundation will be 10 meters as
shallow reflecting the new depth of
the base plate embedding.

The upper podium floors of rein-
forced concrete are to be erected the
following way: the core is casted using
climbing formwork, and then the
perimeter columns and floor plates
will also take shape.

Detailed documentation has been
prepared in close collaboration with
the client and construction contrac-
tor, which assumed the responsibility
for fine tuning of working documen-
tation in accordance with Ukrainian
regulations.

Of course, this is not a full list of the
OWPIlan Group projects - completed or
those, which are still in progress. This
is a major European company offering
a wide range of services - from draft
designing and project management to
comprehensive tracking and support
till the facility is enabled. So, there is
no doubt: the OWPlan Group has lots
of diverse and outstanding projects
ahead.

OWPIlan Group offers master plan-
ning, project management and
optional services on demand:

« Draft specification

« Developer support

« Feasibility study and design opti-
mization

« Consulting

« Risk management
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HABITAT
Hangan
Renaissance

(p. 40)
INFORMATION PROVIDED BY
NIKKEN SEKKEI

Seoul is one of the largest
global industrial and finan-
cial centers and the busiest
transportation hub in Asia.
The city features nine-line
underground railroad
network, about 200 bus
routes, six major highways
integrating the Seoul
agglomeration. The high-
speed KTX rail system,
which is one of the fastest
in the world, currently con-
nects Seoul with Busan.
The capital of South Korea
is served by two airports.
Its population (over 10 mil-
lion) is one fourth of the
country’s overall popula-
tion. Seoul is a in the world
according In 2010, the
Foreign Policy Magazine
inscribed Seoul on the list
of ten world largest cit-

ies. The megacity is being
intensively developed and
rejuvenated.

Seoul city is promoting “Hangan
Renaissance”, grand scheme to
improve the waterside environment
of Han-River that runs through Seoul.
This scheme is an urban redevelop-
ment project in the center of Seoul
CBD “Gannam District”. It is aimed to
upgrade this area into internationally
competitive business district through
the regional revitalization master
plan including traffic system overall
enhancement.

Hangan, being a crucial element of
urban habitat, supports further devel-
opment of Seoul through water supply
and water transport. The river also is
precious open space in the currently
overpopulated Seoul metropolitan
city.Creation of water side amenity is
set as the principle design target in
this project.

SITE LOCATION

The projectsiteis surrounded by histor-
ical monuments with abundant green-
ery such as Chosun dynasty mausole-
ums named “Samloon”, Seoul’s largest
Bonwon Temple and the Olympic park,
which used to be the venue for Seoul
Olympic in 1988.

The scheme consists of two blocks.
One for high rise buildings and retails,
and the other spreads along river
side with low rise building such as
museum, multi purpose hall, and the
municipal government office. The area
spreads over the middle part of Seoul
CBD, right in front of the KOEX (Korean
Convention & Exhibition Center),
famous for its largest exhibition hall
in Korea.

B1 level Canal stretches over the
project site, forming the main pedes-
trian axis that leads people from sub-
way stations to the riverside. Open
mall “Canal” with waving planted roof
integrates the site.

People rambling along the canal
with the distant river view in their eyes
will feel pleasure of live waterfront
enjoying water proximity.

The towers will be erected at both
banks of the Canal. People can walk
through this canal to reach riverside
from subway stations. With further
walk, pedestrian will be led to the
Olympic Park on the opposite side of
the river.

SUSTAINABLE AXIS

The scheme is intended to connect
and unify existing pockets of green-
ery with new green areas forming
“Sustainable Axis” to provide wind
path and ensure ecosystem conser-
vation along this green axis, which
results in the reduction of urban heat
island in this area.

LANDMARK TOWERS

114, 75, and 50 storied towers will be
Seoul’s new landmark. The twisted
glazed curtain wall reflects the image
of river stream, corresponding to the
main design theme “the creation of
water side amenity”.

Three tower as a group forms very
spectacular skyline for this project by
the river. In the linear core planed typi-
cal floor, working space is rotated little
by little creating void space inside.

The void space along the core is uti-
lized for the introduction of natural light
and natural ventilation. Outside air is
brought in through the built-in air vent
in glass curtain wall, and channeled to
the void space along the office core.

The mirror duct system brings in
natural light from light intakes pro-
vided in the exterior wall, and guide
light into the office space by reflection
within a light duct with high reflectiv-
ity mirror surface.

Outside air for air conditioning is
drawn into the trench, and after pre-
cooling or pre-heating in the tempera-
ture of the ground, the air temperature
is controlled by the air conditioner.

The 114-storey high-rise landmark
tower is the heart of this urban rede-
velopment plan, which total floor area
is up to 1,320,000 sqm.

ENERGY SAVING

State-of-the-art energy saving tech-
nology is widely applied to the high-
rise tower “Super-green tower”. It
is aimed to reduce 60% of energy
consumption compared to ordinary
buildings.

Continuous control and operation
from individual building level to city
level can contribute to energy effi-
ciency. It is aimed to reduce envi-
ronmental load by application of
systems ensuring equalized level of
energy consumption among build-
ings.

The high performance curtain wall-
ing system reduces heat load from
outside. Built-in air vents are intro-
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duced into the facade system for natu-
ral ventilation.

The fully greened roof of the podi-
um forms a gently undulated roof top
garden facing the river with panoram-
ic view. The podium roof top greenery
not only improves the scenery, but
also plays a role in restoring the eco-
system, improving thermal insulation,
and reducing the heat island.

USE OF RIVER

The river has great thermal capacity,
since its broad surface area draw in
cool air, and act as an urban climatic
control devise. In recent years, the pre-
viously unused energy of river water is
positively utilized.

Utilizing the location advantage,
river water is used as heat source for
heat pump, chiller cooling water and
general service water.

High efficiency thermal storage sys-
tem and heat recovery pump is planed
for heat source. For further energy
reduction, high efficiency chiller, trans-
former, lighting fixtures are also used.

BRIDGED VIADUCT
The existing viaduct by the river divides
the project site and water front, spoiling
the scenery from the site rather serious-
ly. According to the design this viaduct
in front of the site is to be replaced by
suspension bridge. With heightened via-
duct level, panoramic water front view
from the site is secured. The viaduct will
be moved yonder from the riverbank to
create larger water front space.

The panoramic vista to riverfront
and enlarged river bank will realize the
attractive riverfront amenity.

LINKAGE TO SUBWAY

In addition to the existing subway
station below the frontal road, the
terminal station for the new rail way
connecting Seoul and suburban cities
is being planned.

For smooth pedestrian linkage from
subway station to the site, main circula-
tion level is set to B1F level. Pedestrians
will be guided from the subway station
directly to the large open space.

NETWORK PARKING

For the reduction of traffic load of the
frontal road (Yong-Dong Road), it is
necessary to direct cars to the base-
ment parking smoothly. Ramp way to
underground planned at the central
island of Yong-Dong Road is the answer
for this requirement. This scheme is also
effective to establish network parking
connected to the KOEX parking.

Project Name: Seoul Young-Dong
Development Project

Client: POSCO Engineering &
Construction Co., Ltd.

Location: Seoul, South Korea

Site Area: 143,206.32 sqm

Total Floor Area: 1 320 000 sgqm

SUPER GREEN TOWER
Number of Stories: 114
Height: 550 m

Project Completion: TBD
Project Total Cost: TBD

STRUCTURE
Yataghan Blades

(p. 54)
INFORMATION PROVIDED
BY AEDAS

Over the past 20 years,
Abu Dhabi, the capital of
the United Arab Emirates,
has changed dramatically.
Now, it is quite up-to-date
city with regular urban
scheme made up by six
transport mains featur-
ing multiple skyscrapers,
many of which were built
in 1990s. Soon the list of
local real estate offerings
will be complemented with
the Empire Tower, 60-sto-
rey residential building,
which is being erected at
the waterfront.

In 2006, the Empire Holdings
approached Aedas, the well-known
global architecture practice, to work
on a design for a prime 7,013 square-
metre plot near the Abu Dhabi coast-
line. Bordered by three major streets,
the site is part of a larger masterplan.
It was vitally important to the client,
therefore, that the design ‘cut through’
with a singular visual presence, but not
‘push the envelope’ so far as to emerge
as a mere architectural caricature. The
concern is that the residential project
was located in the middle of a master-
plan filled with potential icons. The 60
non-typical floor plates are dynamically
held together by the “blades”, creating
an iconic feature on the water’s edge.
Empire Tower would have to leave its
imprint without trying too hard.

Led by design director Andrew
Bromberg at Aedas, the team began
their design effort by intensively scru-
tinising the site and discovering the
challenges and advantages it posed.
Among the latter are ocean views
to the northeast and park views to
the southwest. Among the former
was the immediate presence to one
side of the site of a large commercial
tower. The Empire Tower evolved its
response to both through an out-
standing balance of form and align-
ment. The design challenges the
limitations for high-rise residential
development, requiring the services
and structural elements to stack verti-
cally. The project is designed to work
within these limitations, while creat-
ing a dynamic form. The design stan-
dardizes the units to accommodate
the client request but manipulates
the section to develop a very dynamic
solution, which holds its own amidst
the visual clutter of its neighbors.
This was deemed important for the
financial viability of this project that is
dependent on pre-sales within a very
competitive market.

It is the sheer dynamism of the
Empire Tower that transfixes those
who approach. First impressions are
of a form that seems not so much to
sit upon the earth as to spring from

it, describing a slanted trajectory that
smoothly changes course as it charg-
es skyward. As one draws closer, the
structure’s kinetic quality intensifies
yet further as the eye is drawn along
the paths of the distinctive ‘blades’
whose thrust accentuates the verti-
cality of the building. Should one be
viewing at night, the eye is rewarded
by the ethereal glow that radiates from
the facade - a light that suddenly takes
on a harder edge as it plays against the
contours of the blades.

Unsurprisingly given its strik-
ing originality, this 60-storey luxury
residential building evolved from
an unusually challenging brief. The
tower’s eye-catching form grew from
the desire to maximise its street-level
presence whilst establishing an iden-
tity apart from its commercial neigh-
bour. Thus, its form splays widely at
the base, like the root system of a
tree, inclining away from the street
as it progresses upwards before tran-
sitioning to a moderate slant in the
opposite direction. Contrasting with
the sheer surfacing and soft contours
of the building’s ‘face’ are nine sharp-
edged ‘blade’ structures punctuat-
ing its flanks, six of which rise from
ground level all the way to the tower’s
238-metre total height. Apart from its
undeniable visual impact, the tower’s
complex form brings the practical
benefit of enlarging the view corridor
past the neighbouring commercial
building to the sea one block away.
The ‘blades’, meanwhile, serve to
maximise individual units’ frontage,
and hence their views. Overall, 70
percent of the tower’s units boast sea
views, with the remaining 30 percent
enjoying superb views of the nearby
park.

Adding yet further characteristic
detail to Empire Tower are its south-
facing balconies. Besides allowing
residents’ an even wider, more inti-
mate view of their surroundings, these
features serve a practical purpose by
shading the apartments below. The
southern facade as a whole has been
angled to avoid direct solar gain.
Conversely, the tower’s north face is
oriented to maximize natural light. The
curved overall tower section reflects
easterly mid morning light and reduc-
es solar gain as well.

The blades, meanwhile, are exter-
nally clad with an insulated glass
curtain wall. Thermally efficient and
fine-tuned to match local climatic con-
ditions, the glass also makes a con-
tribution to the building’s aesthetic
imprint thanks to its distinctive tint
and reflectivity.

Literally underpinning this unusual
form is an innovative - and extraor-
dinarily efficient — structural scheme.
Rather than placing the building’s
shear walls in their traditional loca-
tion along the inner side of the core,
the architects behind Empire Tower
pushed them to the outer edge of the
corridor. At a stroke, the effect was to
widen the structural base, reduce the
distance between core and fagade as
well as the overall structural depth,
and ultimately, reduce the mass of the

structural members, thereby reduc-
ing embedded energy consumed. The
larger core also allows pressure to be
transferred to the foundation over a
larger footprint thus reducing quanti-
ties of concrete.

Unexpectedly given its external con-
tours, the residential units of Empire
Tower are largely standardised in size
and layout, though they horizontal-
ly ‘shift’” in step with the building’s
inclination. All 60 of the floor plates
that give the development its 95,411
square-metre GFA are ‘non-typical’. By
contrast, the building core is centra-
lised and vertically stacked, maximis-
ing ease of construction and function-
ality. Modular units were employed on
the eastern and western sides, their
individual positions progressively
shifting to form the structure’s distinc-
tive ‘blades’. Smaller floor plates and a
reduced core area on levels 59 and 60
allowed for the creation of a unique
duplex unit.

Energy efficiency is achieved by
highly reflective Curtain Wall facade,
which glazing exceeds minimum
required shading coefficients. Most
of the skin facing North, which
reduces solar gain. Curved section
reflects easterly mid morning light
also reduces solar gain. Soft land-
scape on roof surfaces plays its cool-
ing role as well.

The fagade units are made from
heatproof materials. Fire safety is
ensured by efficient antismoke and
fire-pevention measures: all stairs and
elevators are pressurized; escape stair
widths exceed minimum required
widths per fire regulations; all units
have large operable windows zones to
exhaust units in case of smoke using
principles of natural convection; the
building contains intermediate refuge
areas to allow redundant fire egress
paths and allow for a phased evacu-
ation.

Like all good architecture, the
dynamic form of Empire Tower merely
reflects the excellence of its functional
qualities. Upon its completion, it will
no doubt take its place among Abu
Dhabi’s prime iconic buildings. Look
more deeply into the intelligence
infusing the design, however, and it
is already one of the region’s most
notable structures.

The Empire Tower won the Best
High-Rise Architecture Award in the
2008 CNBC Arabian Property Awards.
And recently this design won “The
International Architecture Award for
2010 - The Chicago Athenaeum”.

Client: Empire Holdings
Building height: 238 m
Site area: 7012 sq. m

PROJECT

The Manhattan-
based Dane
Pyramid

(p. 58)
INFORMATION PROVIDED BY
BJARKE INGELS GROUP (BIG)

New York is welcoming a
new tall residential proj-
ect by BIG-Bjarke Ingels
Group for West 57th Street
between 11th and 12th
Avenues. Durst Fetner
Residential (DFR) declares
that this design introduces
an entirely new residential
typology to New York City
that will add an inviting
twist to the Manhattan
Skyline.

DFR commissioned Copenhagen
based BIG in the spring of 2010 to rein-
vent the very concept of Manhattan
residential block. As of 2011 BIG has
opened a new office in New York in
order to oversee the development and
upcoming construction of West 57th.
BIG's inaugural project in New York
City is a mixed-use residential build-
ing that occupies a full city block at
the corner of West 58th Street and the
West Side Highway.

Hal Fetner, CEO of Durst Fetner
Residential announces: “It's extraor-
dinarily exciting to build a structure
whose architecture will attract visitors
from around the globe. BIG’s design is
innovative, evocative and unique and
the building’s beauty is matched only
by its efficient and functional design
that preserves existing view corridors
while maximizing the new building’s
access to natural light and views
of the Hudson River. West 57th will
establish a new standard for archi-
tectural excellence and its creative
design, sustainable-construc—tion
and operations, breathtaking views
and distinctive amenities will make it
New York’s most sought after residen-
tial address.”

Every block in the New York City has
its own ideology and is competing
with others in the economy of repre-
sentation. Although there is constant
talk of difference, the reality of the
zoning law turns most of the building
mass into similar volumes, shaped by
invisible forces.

This scheme is one of the grand
victories of West Side redevelopment,
from the Village to Chelsea to West
Harlem, that not only new housing is
being built, but it is being built inside
bold architecture. In fact, this is yet
another paradigm shift, because this
building is an entirely new shape, a
new way of living and city planning.
Whether we see another like it remains
to be seen, but the very existance
of this property, and Christian de
Portzamparc’s Riverside Center for
Extell just to the north, is a sign of a
promising future.

BIG has taken a step back to survey
the rules of the system and is introduc-
ing a European typology: the perim-
eter block. With an efficient layout
and a sense of intimacy, it matches the
demands for density and security. Yet
the studio have married it to the tra-
ditional Manhattan high-rise, creating
a unique shape which combines the
advantages of both: the compact-
ness of a courtyard building with the

airiness and the amazing views of a
skyscraper.

The form of the building shifts
depending on the viewer’s vantage
point. From the West Side Highway, it
appears to be a warped pyramid; from
West 58th, a dramatic glass spire. By
keeping three corners of the block low
and pulling the north-east portion of
the building up towards its 467-foot
peak, the number of apartments fac-
ing the water is maximized. The court-
yard, which is inspired by the classic
Copenhagen urban oasis, opens views
towards the Hudson River and brings
the low western sun deep into the
block and graciously preserving the
adjacent Helena Tower’s views of the
river. While the courtyard is a private
space for residents, it can still be seen
from the outside, creating a visual con-
nection between it and the greenery
of the Hudson River Park.

“The building is conceived as a
cross breed between the Copenhagen
courtyard and the New York skyscrap-
er. The communal intimacy of the cen-
tral urban oasis meets the efficiency,
density and panoramic views of the
tall tower in a new hybrid typology.
The courtyard is to architecture what
Central Park is to urbanism: a giant
green garden surrounded by a dense
wall of spaces for living”, explains
Bjarke Ingels.

The eye-catching and highly visible
roof consists of a simple ruled surface
perforated with terraces - each one
unique and south-facing. The slope of
the building allows for a transition in
scale between the low-rise structures
to the south and the high-rise residen-
tial towers to the north and west of
the site. The sloped geometry means
that these large terraces occur at each
residential floor level, increasing the
number of ‘penthouse’ type units and
distributing them throughout the
building as opposed to only being
at the top. The roof’s closed appear-
ance is in contrast with the building’s
perimeter.

Overall building’s program consists
of over 600 residential units of differ-
ent scales situated on a podium with a
cultural and commercial program.

The 970,000 square foot building
houses predominantly residential units
with public amenities at the street
level and the second floor. The build-
ing is comprised of 650-700 apartment
units, totaling 580,000 square feet. By
slightly angling the facade walls of
the apartments, all units are oriented
towards views of the Hudson River
and the sun. The fishbone pattern of
the walls can also be found in the
elevation to create a highly textural
facade in contrast with the slick cur-
tain walls typically found in Manhattan
high rises. Every apartment has a bay
window to take advantage of the site’s
spectacular views. In addition, the bal-
conies encourage interaction between
the residents and the passers-by. Each
facade is designed with a slightly dif-
ferent configuration of the bay win-
dows and balconies to address the
needs of each facade and to relate to
various site adjacencies.
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In addition to the residential com-
ponent the project will include 28,000
square feet of communal amenities
for the residents and a 130,000 square
foot cultural facility. The ground floor
is comprised of 50,000 square feet of
retail spaces of varying sizes to accom-
modate a broad range of services.
The storefront facade is designed as a
series of asymmetrical bays to enliven
the streetscape. Additionally there
will be a new 6,500 square foot day
care center built for the residents and
the existing Hell’s Kitchen community.
The cultural facility and retail functions
are also open to the Hell’s Kitchen
community and designed in such a
way as to create continuity from the
existing neighborhood to the redevel-
oped waterfront of the Hudson River
Greenway. To mitigate traffic noise, the
complex pulls back from the highway
and the sanitation garage, rising along
a steep, continuous slope to a sharp
summit.

The building will strive for LEED Gold
Certification.

W57TH STREET

Location: New York City

Use: Mixed Use

Site Area: 110,000sf

Gross Building floor area: 970,000sf
Residential floor area: 580,000sf
Apartment units: 650-700
Amenities floor area: 28,000sf
Retail floor area: 50,000sf
Courtyard area: 25,000sf

Cultural Facility floor area 130,000sf
Day-Care Center: 6,500sf

Maximum building height: 450’
Parking spaces: 524

Status: Direct Commission

Partner in Charge: Bjarke Ingels
Project Leader: Beat Schenk

Project Architect: Soren Griinert

ABOUT DURST FETNER
RESIDENTIAL

Durst Fetner Residential is a unique col-
laboration between two of the most
respected commercial and residential
development companies in New York
City - The Durst Organization and Sidney
Fetner Associates. The Organization
develops, builds, owns and manages
premiere properties throughout the New
York metropolitan area that set new
standards in environmental responsibil-
ity and user efficiency.

Bjarke Ingels founded the BIG-Bjarke
Ingels Group in 2005, whilst his previous
quite successful practice called PLOT was
disbanded.

Ingels, who has been a visiting pro-
fessor at Rice University, Harvard
and Columbia, is an unabashed
Americanophile.  “Europeans like
to declare the U.S. is dead, but it's a
convenient fiction,” he says. “So many
European architects have been influ-
enced by America, and I'm interested to
discover that part of Danish culture.”

So, he has become a part-time New
Yorker, as he’s rented an apartment in
Tribeca, opened an office in Chelsea, and
bought a vintage Porsche for jaunts out
of town. He states: “New York is rap-
idly becoming an increasingly green

and livable city. The transformation of
the Hudson River waterfront and the
Highline into green parks, the ongoing
effort to plant a million trees, the pedes-
trianization of Broadway and the cre-
ation of more miles of bicycle lanes than
the entire city of my native Copenhagen
are all evidence of urban oases appear-
ing all over the city. With West 57th we
attempt to continue this transformation
into the heart of the city fabric - into the
center of a city block”.

PERSPECTIVES

Sails of Fancy

(p-64)

TEXT BY NIKOLAY KIRILLOV, IMAG-
ES BY ASADOV ARCHITECTURE
STUDIO

It seems to be at its moor-
ings after a distant voy-
age longing, however, for
new wonders. The sails
are filled.., a blink of an
eye, and it takes off. Versis
Residences, the complex,
which is being built at 69
Nakhimovsky Avenue, and
really looks like a «versa-
tile flying vessel»: two tow-
ers, resembling the funnels
of a steamer, connected to
each other at various levels
by residential skybridges.
This unique design was
developed exclusively by
Alexander Asadov team.
Although the completion
is scheduled for the second
quarter 2013, the structure
is already visible and even
palpable. The course of
realization is overviewed
hereunder by Evgeniy
Vdovin, the Project
Architect.
The story about development at the
intersection of Vavilov Street and
Nakhimovsky Avenue springs from
2004, when the site was assigned for
future cultural and business center
of the Republic of Adzharia. Asadov
Architecture Studio was commissioned
to outline the pilot scheme. However,
two years later, due to that notorious
Georgian separatist turmoil the
initial client had to give place to
another developer. Peresvet Invest
won the commission, whilst the city
revised the program of the scheme,
which was transformed into office-
residential complex complemented by
kindergarten and underground car park.
As against the previous project, the GFA
has been increased at less number of
storeys. The development was restricted
down to 27 storeys and 48,900 sq m. On
changing the function and omitting the
“ethnic flavor”, the three-dimensional
and compositional concepts with
respect to the specific site conditions
were rearranged just a little.

However, selection of the draft
was much determined by height
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restrictions, narrowness of the site, and
also density of existing underground
utilities (about the middle of the
site there are a collector and a large
diameter conduit). Moreover, the client
intention was to getan unconventional
structure: at some design phase
he even initiated introduction of
numerous distinctive features into the
draft. At this point there was an “aha”
of skybridges between two buildings
to be turned into residential <Hanging
Gardens» with duplex residences. The
client enthusiastically welcomed this
initiative. And thus, the team was given
carte blanche to “make a dream come
true”. For sure, it's much pleasant, if
the partners come to terms being not
focused on commonplace solutions.
However, it is worth noting that now
the majority of clients are eager to
examine the original drafts, however,
as soon as it comes to the financial
feasibility issues, they would rather cut
costs at the expense of creative vision.

The maximum allowable structural
height of 93.9 meters was specified
by landscape and visual analysis with
respecttoexistingurbanenvironment,
whilst  extensive underground
infrastructure predetermined division
of the scheme into two parts. At the
initial stage the architects had to get
on with the fact that the existing
underground utilities cannot be
removed because of cost issues. Thus,
the following option proved to be
the best: two towers connected with
skybridges. The span between the
towers is about 40 meters. To throw
concrete «bridges» over such a gap
is a unique solution for Russia. Just
note that the “skybridge residences”
are demanded the most that is
apparently not surprising. These
penthouses overlooking opposite
sides also ensure the utmost privacy.
There are plans to landscape the roofs
of the towers and skybridges at Levels
9,17 and 22.

The total floor area of the complex
is 48,900 square meters. It consists of
27-storey one-unit and 25-storey two-
unit towers. There are no identical flats
in terms of layout or area. There will
be 244 apartments in toto, including:
44 studios, 87 one-bedroom, 70 two-
bedroom, 33 four-and 10 duplex
penthouses. The stylobate will house
offices.

Passion and grace were the principles
followed by designers, who created
the conceptual image of this high-rise.
The “stuff” of the site was the reason
determining another design solution -
both blocks on the common stylobate
were raised 8 meters above the
ground, which gives the building a kind
of «airiness». The structure becomes
even more eye-catching thanks to
cantilevers at narrower elevations -
three additional six meter three story
high overhangs. As aresult, the building
is not perceived as a monolithic but well
stratified volume. This is quite exciting
effect. The gazing alludes to those
renowned constructivist prototypes
of 1920s. Continuous external glazing
conceals ordinary window units, and
seen from a distance this extensively

glazed structure resembles a pack of
punched cards. In fact, this pattern and
overall horizontal rhythm is formed by
stone bands framing generally gapless
wide glass belts.

It is worth adding that the Versis
project presupposes furnishing
of adjacent area with children's
playgrounds and recreational facilities.
The three-level 425-lot parking is
located below grade, and next to it
there is a street level guest car park
for 25 vehicles. The parking areas are
accessible from Vavilov Street, whilst the
courtyard features only fire engine path,
so the playgrounds are secured from
the road traffic. In each tower unit there
are two fire stairways and four elevators
- two freight and two passenger cars,
and the latter are positioned right on
the facade to provide panoramic views.
The major Moscow tall landmark, the
MSU Building, will be also visible from
the Versis.

One of the facades overlooks
the Vavilov Street separated from
the complex by Soviet-era research
institute building. The Nakhimovsky
Avenue faces alternating glass and
opaque volumes. The neighborhoods
consist of new structures, and old
Soviet buildings. The adjacent
Architect Vlasov Street also features
a series of new high-rise buildings.
The business and retail facility at
the site of former Cheremushkinsky
Agricultural Market (also designed by
Asadov Studio), which has been put on
hold due to the “Crunch 2008, will be
erected in front of the Versis. Together,
these skyscrapers will compose a
single urban cluster.

The Versis Residences complex
is being built quite promptly - the
double-unit tower, including
underground parking, was erected
justin one year.

Versis Residences

Location: Nakhimovsky Ave, 69 A
Architects: A. Asadov, E. Vdovin,

K. Saprichyan, D. Zrazhevsky,

A. Dmitriev, A. Astashov, A. Levashov.
Engineering: IstokStroy (A. Bezrukov,
IstokStroy GM)

Design period: 2004 - 2011

Client: Peresvet Invest

Site area: 3,110 sqm

Total floor area: 48,900 sqm
Underground area: 13,740 sqm
Residential area: 28,000 sqm
Public area: 1,350 sqm

Floors: 2-25-27

Height: 93.9 m

Number of apartments: 244
Total office area: 430 sqm
Kindergarten: 920 sqm

Total number of parking lots: 450,
including

Underground parking: 425 lots
Street parking: 25 lots

VIEWPOINT
Living According to
the Master Plan

(p.68)
TEXT ELENA GOLUBEVA

Urban development activi-
ties in Moscow are regu-
lated by the laws, which
were greatly reinvented
during recent years.

The Moscow City Duma
adopted two basic docu-
ments - Urban Planning
Code and Moscow
Development Master Plan
till 2025. The next step are
the laws On Land Tenure
and Development and

On Urban Planning Rules
and Regulations. What
changes will occur in con-
nection with adoption of
these documents? How
much are these laws com-
prehensible for investors
and developers? These
and a number of other
questions are addressed
to Mikhail Moskvin-
Tarkhanov, the Chairman
of the Prospective Urban
Development Commission
under the Moscow Duma.

Mikhail Ivanovich, currently the
Law On Urban Planning Rules and
Regulations. What is its essence?

Its draft was examined by the Moscow
Government, criticized a bit and now
it is being finalized. The law defines
the social component of design ensur-
ing comfort and convenience of living.
In fact, all existing rules and regu-
lations can be resolved by technical
codes or old SNiPs and GOSTs, which
are to be issued solely by the federal
government, according to the Law on
Technical Regulation and the 71-th
article of the RF Constitution. In this
case we are talking about standards
directly related to material objects of
the technosphere. We are responsi-
ble only for the social component of
design work, which includes the norms
associated with location of structures
in order to maximize the comfort of
Muscovites. So we decided that we
need the affordability standards,
because the density standards have
already been set. The rules define, in
particular, the bed population ratio,
number of theatre seats per capita
etc. But today this is no longer suffi-
cient, and | think we'll also specify the
absolute numerical values, such as the
distance between the entrance and
the car park for inhabitants, including
disabled persons, accessibility of bus
stop, metro stations, hospitals, kinder-
gartens, schools, work places and vari-
ous sorts of other connections. That
is, a certain number of urban circu-
lation conditions enabling maximum
comfort and appropriate life quality.
Strictly speaking, these social regula-
tions are specified in the Law On Urban
Planning Rules and Regulations.

Were these norms taken into account
in the Moscow Development Master
Plan till 2025 approved by the
Moscow Duma?

Not at all, the regulations are to be
adopted with regard to the Master
Plan. Of course, it'd be great to have a
bus stop next to every door, a school
in each courtyard and a car park right
outside the windows. However, the
Master Plan determines the urban
development strategy, i. e. the capaci-
ties, which are based on the urban
planning standards - real, not imag-
inary. Therefore, the Master Plan is
to be approved first, and only then
the urban design standards are to be
specified, and not vice versa. This pro-
cedure is fixed in the RF City Planning
Code, though in the course of devel-
opment of the Master Plan the exist-
ing regulations should be taken into
account, but then they are subject to
change. After the new Master Plan is
adopted the amendments and updat-
ing of regulations should be checked
and if necessary, they are also subject
to revision.

The Laws On Land Tenure and On
Development have passed the first
reading in the Moscow Duma. How
do all these documents relate to
each other?

The simplest way. The standards of
urban design encompass site arrange-
ment, land tenure and develop-
ment. This is the building capacity
of separate areas or their parts, both
maximum admissible and desirable.
For example, the maximum housing
density is defined as 2.5 (25,000 sq.
m per one hectare), whilst the opti-
mum value of this coefficient is 1-1.5.
The maximum admissible rate of 2.5
is obviously not applicable all over the
city. This is the absolute density mar-
gin. Over some areas this figure could
reach 3-3.5, therefore the only changes
possible are those, which presume less
density rate. In the quarter of five-
story buildings rated 1.0 the housing
may become just 2.5 times denser to
ensure payback of investments pro-
viding extra useful area within some
certain site. Whereas in the quarter
of nine-story buildings the self-repay-
ment of development project may be
reached at even more density, which is
unacceptable.

In other words, the land tenure and
development regulations divide huge
kaleidoscope called the Master Plan
into separate shards of colored glass
requiring individual approach toward
height and density rate, the ratio of
developed and unbuilt areas. These
are the key parameters determining
the land tenure and development
regulations, which are irrelevant to the
standards of urban design properly
distributing these sites over the terri-
tory, whilst the Master Plan organizes
the overall urban area.

Do you mean that the Master Planis
just a basic document, whilst the
land tenure and development regu-
lations and urban design standards
specify its guidelines?

First of all the Mater Plan features the
restrictions, which are compulsory for
all: not to build up the green areas,
safety zones of monuments, road-

ways of transport mains etc. The land
tenure and development regulations
allows to operate within the fixed den-
sity and height margins addressed to
investors and governmental and non-
governmental developers. Whereas
the location of schools, bus stops,
etc. is our responsibility funded from
the Moscow budget. The law does
not oblige the investor to do such
things. Therefore, the targeted invest-
ment program associated with the
Master Plan is funded from the city
budget, and integrated by the Moscow
Government Directive “The Master
Plan Implementation Guideline”.

Now, the Moscow Duma has three
documents on approval: the Law on
Land Tenure and Development, Urban
Design Standards and the updated
Moscow City Planning Code. The Law
on Land Tenure and Development is
going to be reinforced this April. This
document much simplifies the local
site urban planning procedure, which,
in fact, is the primary licensing for the
construction works. Meanwhile, the
Moscow Government should better
focus approval of huge “The Master
Plan Implementation Guideline” deter-
mining its step by step algorithm with-
in a single document. Another mis-
sion is developing various schemes
for emerging urban areas including
industrial issues: configuration of
structures, traffic infrastructure, gen-
eral approaches toward maintenance
of cultural heritage properties... In
general, the work appears to be great.

Is there any risk of over-regulation
of urban planning activities, further
sophistication of those rather com-
plexapproval procedures for design
documentation making the period
of construction even longer? And
the most important point: wouldn’t
it lead up to significant rise in cost
of construction and real estate?
Moscow is very big and one of the
most complex cities worldwide, as the
ratio of residents to the total area of
undeveloped areas is poorer than in
other major cities, especially European
and North American. The only Asian
cities are comparable with Moscow in
terms of urban density. Such a megac-
ity cannot afford loose legislation. In
addition, violations of the previous
Master Plan, now affect the Russian
capital proving urban planning blun-
ders and drawbacks. Therefore, the
urban planning legislation should be
solid, powerful to be strictly observed.
Certainly, the so-called regulatory
costs increase the price of 1 sq. m,
for example, in New York twice and
in Moscow this rate seems to be even
more. This burden is especially obvi-
ous within the urban core, where the
construction activities are restricted
the most, and there are lots additional
expenditures on approvals, and also
inevitable loss of time. This regula-
tory burden is enormous: in the central
part, especially for the unique struc-
tures it may reach 2 vs. 1, where the
actual construction costs is 1, whilst
2 is regulatory burden. Let alone the
municipal share in an investment con-

tract, or 49 years long land lease for.
In general, an investor has to hold on!
As to the urban planning legislation,
it is not so complicated as overloaded
with special terms of art. In addition, it
is closely connected with land tenure,
housing and civil legislation, which are
particularly sophisticated.

After all, the laws ought to be clear
not only for those who generate
them, but especially for those who
have to follow regulations. How
developers and investors should
sort out all these intricate issues?

| deliver lectures at the Academy of
Justice under the RF Supreme Court, as
well as within refresher course and see
that students and even practicing law-
yers have difficulties in understanding
the urban planning legislation. Thisis a
special field, moreover, there’s no spe-
cific training for lawyers, and that’s a
big problem. Indeed, there are lawyers
specializing in land tenure and real
estate, but in the big cities it looks as
if the cart is put before the horse - the
land is assigned for development of
certain typology, but not vice versa.
Therefore, the urban planning legisla-
tion should have priority over land
tenure and civil laws, according to the
principle of supremacy of special rule
over general.

It is very difficult to master such
a profession; therefore, the practic-
ing lawyers should have at hand the
explanatory notes to the urban plan-
ning legislation. These notes should
feature a brief doctrinal part helping in
the event of litigations, especially with
foreign parties. They should also have
some kind of “consumer” component
for community leaders and all sorts
of opponents to let them understand
the matter they are dealing with. Then
no one would say that the Master Plan
could destroy historic and cultural
monuments, because the Master Plan
deals with definite objects, and the
monuments are the matter o some
other regulations. The specific glos-
sary is also needed. For example, what
are “regulations”? A Russian speaking
lawyer generally perceives this con-
cept as a description of procedures
to be followed by government bodies
or any other organizations, but for a
Russian speaking city planner it is a
system of restrictions and objectives
relevant to implementation of this or
that project. As you can see, these are
completely different things denoted
by a single word, so when we say
“regulations”, the lawyers should be
aware what we mean by urban plan-
ning regulations, and the city planners
should know that regulations may be
of absolutely different sort. All these
details are ought to be reflected in the
glossary.

As is known, recently the special
training for the students in urban plan-
ning has been launched...

Yes, this speciality has been actually
introduced, and few students are being
taught by V. L. Glazychev in MARCHI,
however, this is , all the same, the
urban development, rather than legal
support. A town planner often has to
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solve the legal problems, because he
comes across an infinite number of
interdisciplinary relations. Designing
aregulatory act, one is likely to invade
the area of property, housing, land or
environment legislation. We are con-
strained by security, cultural heritage
protection, sanitary regulations etc.
And all this is very complicated.

When the approval phase is passed,
and the construction works on the
project are started, life becomes easi-
er. To be engage with papers is much
harder than to deal with concrete and
steel. Of course, there’s something to
do about it. | believe that the latest
documents related to land tenure and
development somehow simplifies the
procedure, and now we can begin to
reform the approval process because
some points are the matter of “collec-
tive irresponsibility”, whilst the rest
of the items are really urgent. How
to achieve appropriate responsibility,
and at the same time to keep high
performance - this is a big problem.
And yet we are facing the need to have
an insight.

How do these documents regulate
the tall practices? Are there any spe-
cific provisions?

The Master Plan should specify the
areas where high-rise construction
is admissible, whilst the land tenure
and development regulations should
indicate particular sites. In addition,
Moscow’s guideline states that if a
buildingis higherthan 100 m, the proj-
ect must be examined by the Public
Urban Planning Council, pass visual
landscape analysis etc. In Moscow, as
is well known, there are serious soil
issues, and such a building is should
be supported by solid underground
bed, as a rule, these are the limestone
layers. However, this can damage the
neighboring buildings, so the best
way out is to build high-rises in areas
where the surrounding housing is set
to be reconstructed, or at vacant sites,
which we badly short of. Of course,
the advantages of high-rise devel-
opments are: improving of transport
connections, arranging of green
areas, erecting within the site low-
rise structures, such as kindergartens,
schools, etc. Along with these there
are issues associated with erection
of substructure, ensuring fire safety
and reliability of elevator equipment
etc., let alone the aerodynamics.
Therefore, the approval procedure for
such projects is inevitably complex
the most.

As to urban design standards, they
are the same for all Moscow areas.
However, if one or couple high-rise
residential buildings are set to be
erected, it is obvious that requires
a school and kindergarten in close
proximity, because these establish-
ment should be able to cover all the
children, who should be living in the
residential buildings of the overall
scheme. Sometimes at the design
stage the developers fancy that the
resident children of such a community
would study at some imaginary school,
where they would be delivered by a

special bus, therefore a stop for the
public transport nearby is not needed
because residents would be travelling
travel exclusively by car etc. But then it
turns out that the children living here
are most ordinary, and they are going
to study at a conventional school next
door, and a kindergarten is also need-
ed, because nannies serve just a part
of families, and a bus stop should be
close to the living quarters ...

But high-rise buildings are gener-
ally intended for offices. What, after
all, determines the functional pro-
gram?

The function of buildings is defined
by the land tenure and development
regulations prescribing the purpose
housing located at this or that area:
residential, office, mix-use etc. This is
the most important thing, and only
after goes height, density, and all other
features of the development.

Since we’re touching upon the
office developments, in your opin-
ion, how successful is the Moscow
City project?

First time | heard about the Moscow
City in 1992, when | worked for the
Institute of Moscow Devlopment.
Initially, the project was supervised by
A. Reichmann, the famous developer
of London’s Docklands. The place for
the City was selected together with
him, and he stated that it is one of
the best sites in Europe for erection
of such a complex. It is just 4 km from
the Kremlin, and at the same time
somehow remote, near the the Third
Transport Ring. The whole transport
infrastructure, including metro, high-
way junctions etc., should be able to
serve this complex adequately. But
Reichman subsequently abandoned
the project, because he began to have
fun in London with the same infra-
structure, and in 1998 he was no lon-
ger mentioned in connection with this
development. It was decided to build
the City on our own.

Firstly, a bridge was built, and every-
body trolled it as “leading to nowhere”,
next was an excavation for the central
infrastructural core of the complex,
which was called “the biggest pit
in Europe, simultaneously the sew-
age treatment facilities were being
arranged, cable lines from the exist-
ing electrical substation were being
laid, and then a separate station was
built. A lot of money was invested
by such major players as Gazprom to
arrange the energy and transport net-
works prior to erection of buildings.
But in 2003 the old City management
was fired and the new shareholders (J.
Scheffler, O. Deripaska, M. Prokhorov)
began to rearrange all the operational
principles of the City JSC. The board
represented the major investors,
including Severstal and Mirax Group,
and the scheme began to deform for
the purpose of intensive erection of
shell'n'core to the prejudice of infra-
structure. At this stage, we started to
face the crisis.

Is it the reason why the Moscow
Mayor, Sergei Sobyanin considers
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the Moscow City as urban planning
blunder?

Actually, today it looks like an urban
planning problem, but | think that
Sergei Sobyanin would understand
that this is a problem rather than a
mistake. To solve it the Russia Tower
shouldn’t be constructed at all, and
the former mayor Yuri Luzhkov was
inclined to agree with it. The central
core should be partially used as a car
park with the access lanes from the
Third Transport Ring and Bolshaya
Filevskaya Str. Most of the City owners
believe that’s not a problem for the
city authorities to invest in infrastruc-
ture, but for now, of course, there is
a kind of distortion. It is necessary to
elaborate the transport interchanges,
parkings, give up the plans of build-
ing here the Moscow Government and
Moscow Duma buildings, | am not sure
that even the Wedding Palace is rel-
evant here.

The initial draft of the B. Thor was
not so dense, although the Russia
Tower was his dream. The Moscow
City is a ready-made infrastructure for
international financial center, which
is being created in Moscow, so why
should we complain? For Moscow,
it's good because we partially move
the business activities into the City
out of the urban core, which is so far
apparently overcrowded. The Moscow
Duma has always supported this proj-
ect. It approved the law “On territorial
units of special status”, organized the
Supervisory Board, in which | partici-
pated. We have done a lot for this proj-
ectand now we see that this is the core
of future financial center, and in future
we will also support this initiative.

Why the law “On territorial units of
special status” was abolished?

I do not know why it was canceled, but
| think, because the territorial unit of
special status does not presume orga-
nization of local government, because
there are no residents at this area. As a
result, the directorate was transferred
to the Presnensky Council and the Unit
was disbanded. I've never been a sup-
porter of that decision... And, in my
opinion, this was useless, it was neces-
sary to at least keep the Supervisory
Board to control the operations of new
investors in the City.

The New Ring of Moscow program
has been also put on hold. Is it due
to the same crisis?

Not only that, the mayor wants to
understand why the expenditures
are so fantastic. A huge legal study is
needed to vacate the site ... So, Sergei
Sobyanin seeks to manage without
this ring, but | think that after few
consultations, he would realize that it’s
too hard. The New Ring of Moscow is
necessary, another thing that the city
needs less number of skyscrapers than
originally planned. The project is not
bad, and to reject it without thinking
is not reasonable. Everything depends
on investment activity, the ratio of
budgetary and extra investments. In
short, we'll see soon. According to the
Master Plan all this should be imple-

mented, and the operation plan makes
it clear what to do in the very begin-
ning, as well as what to do then.

Now we try to comprehend the
needs, create the concept of transport
infrastructure development, elaborate
the city strategies, and so far we have
to implement the Master Plan just par-
tially. If necessary, its sections may
be rearranged, although we'd better
leave it immutable. But in future, by
2016, having elaborated all the strat-
egy and performing all preliminary
work, we'd be able to compose a new
master plan modified slightly with
regard to actual reality. In fact, the first
Master Plan was too general, whilst
now it is becoming too detailed, close
to the basic plan, but the truth should
be lying somewhere in between. We
should take a long hard look at the
Master Plan: what to leave within and
what to transfer into the operational
plan or the territorial schemes. We
have yet to grasp all this.

How do you generally assess the
prospects for high-rise construction
in Moscow?

| am a supporter of high-rise con-
struction in dense housing of the
median zone of Moscow, but | find
no reasons to build skyscrapers on
the periphery, let alone such proj-
ects for the urban core. Meanwhile,
in the reconstructed industrial belt
between from the Third Transport
Ring and the new transport ring
and some areas close to the exter-
nal Moscow Ring Road the high-rise
buildings are welcome. In Moscow,
they are more convenient in terms
of sustainability and transport acces-
sibility than low-rise dense housing
covering the city like scales. And if
we are going to break through into
the Moscow Region and develop an
integrated master plan, we would
have some other options, such as
development of small downtowns in
the Moscow satellites, as Skolkovo or
Zelenograd. Be are likely to abandon
large-scale high-rise developments
in favor of low-rise cottage housing,
but it’s a matter of serious and long
work, but so far we live and oper-
ate according to the existing Master
Plan.

UP TO DATE
No Way for

Permissiveness
(p.72)

TEXT BY NATALIA PAVLOVA-
KATKOVA

The President of the
National Designer
Association (NDA) was
elected just a bit more
than 100 days ago. This
period can be considered
rather short, if compared
with the scale of the NDA
objectives. However, since
the presidential term in
national associations lasts

just two years, it’s time for
primary summing up. The
output of designers’ self-
regulatory movement in
Russia is being overviewed
by the NDA President (aka
Mosproject 2 GM) Mikhail
Posokhin.

Two years have passed since the
first Russian self-regulatory organi-
zations, including designers’ asso-
ciations were established. However,
there’salotof debateif Russianeeds
this particular industrial regulation
system, which is quite unique on
the global scale. Do you think that
our country should have done it “its
own way”, which, as usual, seems to
be somehow “offroad”?

I'm not inclined to suppose that
there was nothing similar to self-reg-
ulatory organizations previously. I'd
rather emphasize that this system is
centuries-old. Its prototypes are the
professional guilds of the past, which
were the heralds of initial industrializa-
tion. These corporations were wide-
spread both in Europe in Russia, and
such activities were strictly regulated.

Throughout the world, this system
was developing and gradually mod-
ified during the 20th century, so it
may seem that the existing regulation
procedures abroad have little in com-
mon with that original system. | don’t
think so. At the same time, the Soviet
business was organized another way.
Principal regulating of any business
area (metallurgy, commerce, engineer-
ing, etc.) was within the responsibility
of the ministries, which specified the
production schedule, monitored the
execution and performance, let alone
funding. The state bodies were sim-
ply licensing business activities, being
also responsible for drawbacks and
failures.

However, the Russian political sys-
tem changed once again. Firstly, the
present ministries and their restruc-
tured heirs are functioning now some-
how different way. Nowadays , these
are responsible rather for the strategic
planning, whilst the tactics and opera-
tional issues have become out of their
range. Secondly, the number of market
players has increased manifold, and
the authorities are unable to manage
licensing any more.

Therefore, the point was to delegate
these functions. Acquiring the existing
Western patterns, without taking into
account the contemporary Russian
reality, is likely to be of no particular
use. Then came the understanding
that the system, which was establish-
ing in Russia during the 19th and early
20th century, should be elaborated. In
fact, the self-regulatory organizations
are a system of reinvented guilds of
the present.

What challenges are affecting the
SRO system?

It has been urgent to make the self-
regulatory organizations really inde-
pendent. In general, it makes a sense.
Indeed, the excessive administrative

control, especially now, is not useful
for the industry.

However, on the other hand, the
complete “unleashing” would be also
“too much”. Today, there are no estab-
lishments controlling the SROs. Even
I, being the President of the National
Designers Association encompassing
all industrial self-regulatory organi-
zations, am not allowed to “feel the
pulse”. The Rostechnadzor is the only
supervisory body. By the way, the
finance activities of self-regulatory
organizations are subject only to tax
tracking.

Anyway, the greater powers assume
also greater responsibilities. The
Rostechnadzor, being the only SRO
supervisor, had examined these estab-
lishments only four or five times and
remained satisfied. And currently
the Rostechnadzor itself is subject to
examining.

The “liberated” self-regulatory
organizations accept (greater
responsibilities, being financially
liable for their members. Are they
fully responsible for activities of
their units?

Integrated safety of planned project,
no matter whether it would be a nucle-
ar plant, skyscraper, shopping center
or apartment building, should always
be ensured at the initial design stage.
In the case of technical emergency,
and ever more if human life and health
are endangered, somebody should be
responsible for such issues. So far, the
state bodies were liable for all finan-
cial burdens of this kind. However,
the system of self-regulation assumes
that the liabilities are transferred to
the SROs, which have special insur-
ance funds. But since the licensing of
various works (metalware designing,
equipment of control rooms, alarm
systems, water supply and sewerage,
architectural works, etc.) is also admin-
istered by SROs, using appropriate
control procedures it is well possible
to minimize the number of insured
accidents. If these authorized players
appear to be unprofessional, the regu-
lator would have to pay.

This is the ideal way of operating
this system. However, the current laws
regulating financial liability of SRO
members need further elaboration.
The state expects the national asso-
ciations to be active in law-making,
as well as to promote improving the
quality of construction. And now the
objectives of the Ministry of Regional
Development are in line with these of
all national associations.

The National Designer Association,
you are leading, was created to coordi-
nate activities of self-regulatory orga-
nizations, support designers and pro-
tect their rights. In your opinion, what
kind of real help should it provide?

The basic principle that | follow is:
NDA is for SROs, and not vice versa. But
the national association is not a body
distributing commissions. Of course,
forming a base of would-be clients,
PR activities promoting the SROs, cre-
ation of information field integrating
architectural and design activities,

interaction with investor and devel-
oper community, both domestic and
foreign, are also the matters we deal
with. But this is a very delicate subj.
The law states that the NDA should
follow the hands-off policy interplay-
ing with its members. We can recom-
mend, support and encourage their
participation in various exhibitions
and creative competitions. But our
main goals are: solving the profitabil-
ity issues of domestic design business,
establishing the “rules of the game” for
foreign designers, definition of pric-
ing policies, and direct participation
in the legislative process. These are
the activities of the National Designer
Association, which are aimed at pro-
tecting the interests of our profes-
sional community.

The NDA scope you've outlined is
rather wide. Which priorities do you
assign?

Indeed, there are a lot of jobs to do,
and the number of missions keeps
on increasing. The NDA, which is, in
essence, a non-profit organization,
today is managing more and more
functions, which previously were the
area of state bodies, especially various
governmental committees.

Anyway, the absolute priority of the
moment is adjustment of regulations.
It's positively impossible to operate
following the old GOST system, which
was the industrial normative basics for
many years.

Recently, since Russia has chosen a
path towards political and technical
openness, the most advanced interna-
tional achievements in fields of con-
struction, designing, building materials
etc. are well accessible. But to enable
these innovations here, the domes-
tic rules and regulations should per-
mit application of these features. The
industrial, codes should also consider
the purely national specifics: great cli-
matic divergence of regions, seismic
peculiarities, and lots of other points.

The NDA is currently engaged in this
work, which is being financed by its
self-regulatory organizations (previ-
ously it was the governmental duty).

The next two challenges the NDA
deals with are specification of the anti-
terror measures and facilitating of the
built habitat for the disabled persons.
And one more urgent point: the gen-
eral tendency of cutting construction
expenditures at any cost has its reverse
- maintenance and operating costs
grow manifold. Therefore, the energy
performance should be an objective
to be thought-out at design stage. This
challenge we also consider as critical.

Is it really possible to bone up such
a bulk during just a couple of years
- the presidential term for national
associations, which is comparable
to the very age of the SRO move-
ment?

Certainly not, given that the laws in
Russia are being elaborated for years.
But it's the job to be done to meet
expectations of self-regulatory orga-
nization incorporating the designers
from all regions of Russia.

Probably, there’s a lot to change in
the very structure of SROs. The future
of domestic self-regulation commu-
nity, all their prospective activities
greatly depend on our member orga-
nizations. Now, it's time to sum up
some results, and | should say that the
number of missions we have prop-
erly processed is far from satisfactory.
There are still multiple issues, induc-
ing official concerns uttered by those,
who are responsible for the most cru-
cial industrial decisions. We need to
focus on major problems, not wast-
ing power on trifles. | think you are
likely to be aware of the letter by Elvira
Nabiullina, which was addressed to
the Prime Minister’s Commission on
Modernization. It emphasizes that self-
regulatory organizations today some-
times hamper deploying of the small
businesses, because our admission
fees are much devastating for such
enterprises. Vladimir Putin, the Prime
Minister, noted that to urge payments
twice or even trice for the same type
of work is unacceptable, it should be
considered as a kind of racket, which
must be nipped at once.

Probably, there’s a need to strength-
en the controls, but it should not be
the situational reactions and be based
on sound examination of SRO opera-
tions over the period somehow more
than the two recent years, say, 5 years
at least. So | don't feel like highlighting
the drawbacks, as it would be express-
ing of my personal opinion, whilst
being the NDA President, | should be
the “village voice” of the entire self-
regulatory community.

As to the term of office for national
guild leaders .., Now, the authorities
tend to improve the performance of
construction industry SROs, and on
the other hand - to extend such an
approach over other professional cor-
porations and activities - advocacy,
medicine, agriculture, etc. And | think
that, given the already accumulated
SRO experience, some amended gen-
eralized law on self-regulatory orga-
nizations is sure to be developed. And
the presidential term is likely to be lon-
ger, too. If an officer performs excel-
lently, what's the reason for changing
him so soon? I'm far from craving to
hold the reigns of the NDA as long, as it
is possible. This position gives no privi-
leges, but only duties and responsibili-
ties. Being a designer myself, I'm fully
resolved to perform such missions the
best way ever. Apropos, | am involved
in creating the legal framework for all
design establishments, including my
Mosproject 2.

ATHLETIC FACILITIES

The Arena for Gulf

Cup of Nations
(p-76)

INFORMATION PROVIDED
BY THORNTON TOMASETTI

Basrah, the main port
all over Iraq, in 2013,
will host the Gulf Cup of
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Nations, a soccer tourna-
ment held every two years
for Arabian Gulf states.
The idea was first pro-
posed in 2007 as a way to
reconcile rifts between
Iraq and other countries
in the region. In addition
to hosting the 2013 Gulf
Cup, the project’s goal is
to develop facilities and
support structures that
would enable training and
growth of sports in the
Republic. When complete,
Basrah Sport City will be
the largest sports facil-
ity ever built in Iraq. This
multi-purpose complex
invested by Iragi national
government is being
underway since 2009.

On top of the usual logistical issues
and heightened security concerns in
Irag, the design team was challenged
with a very aggressive design and con-
struction schedule of just 32 months
for a project that would take at least
36 months in the U.S. under normal
circumstances. Given ongoing safety
issues and the current political/admin-
istrative situation in Iraq, communica-
tion was also a challenge, as the client
is a subcommittee of the Ministry of
Youth and Sport, along with other Iraqi
ministries that are invested in the proj-
ect and require input.

As most of the design team members
are based outside of Iraq, language and
cultural issues required local direction
in handling problems unique to this
volatile area. Despite these challenges,
all parties have cleared whatever hur-
dles they have faced and the project is
moving steadily forward.

A new sports project in the City of
Basrah in southern Iraq has the poten-
tial to heal the wounds of war and cre-
ate a new start for a city and a nation
in desperate need of hope. Designed
by 360 Architecture of Kansas City, the
two-phase project will cost more that
US$1 billion and is scheduled for com-
pletion in 2012. Thornton Tomasetti,
the international engineering design
firm, is providing structural design and
building skin modeling for the Basrah
Sport City.

The first phase of the project, utiliz-
ing both fast-track and design-build
processes, consists of a main stadium
and a 10,000-seat secondary stadium/
practice facility designed to interna-
tional standards. The site develop-
ment will take up approximately half
of the 146-hectare compound. It will
also include four training fields, sports
team housing, spa facilities, a VIP guest
house, event parking, helipad and a
fire station. Bridges will cross a large
man-made lake surrounding the main
stadium.

The main stadium will be a multi-
level structure with 65,000 seats, 20
suites, and 215 VIP seats. The com-
plex will also have VIP lounges and
restaurants, spectator facilities, 205

VIP underground parking stalls and a
tunnel connecting the main stadium
to the secondary stadium. The basic
structure will be cast-in-place concrete
with precast stadia seating. The roof
structure will be steel and cantilever
30 meters from the back support col-
umn of the upper deck with a 15 meter
back-span. The stadium will be envel-
oped with a curtain wall of multidirec-
tional curved elements.

FACADE

The skin of the stadium features
sloped columns that are spaced 50’
apart, and five glassfiber reinforced
plastic (GRP) panels of different size,
which wrap around the primary exte-
rior structure. Due to the two varying
degrees of curvature of the stadium
(side line and end zone), it was decid-
ed to create 10 different panels (2x5).
However, to reduce fabrication costs
for the panel molds, 360 Architects
hired Thornton Tomasetti to investi-
gate whether it would be possible to
achieve a visually pleasing result from
only five different panels. Working in
close collaboration with the architects,
TT altered the panel shape to wrap
around the entire stadium facade.
Using Digital Project in an iterative pro-
cess, we built a parametrically driven
intelligent panel template. Depending
on the panel’s location on the facade,
it would adjust it's shape to match one
of the five molds, while registering
trim length of the panel ends as well as
placement angle and offset distance
from the underlaying structure. The
data-monitoring capabilities of the
model led TT to be hired to design
the connection brackets, which were
informed by these parameters.

Deliverable was a Tekla fabrication
model, directly extracted from the
DP master model using VBA, as well
as panel shapes which are used by
the Bahrain-based fiberglass fabrica-
tion facilities, who also work in native
CATIA format.

FOUNDATION

The geotechnical investigations
revealed poor quality compressible
subsoil. To support the building load
deep foundation system was required.
This was achieved by installing 800
mm diameter cast-in-place slurry dis-
placement piles to the embedment of
average 24 meters.

BOWL STRUCTURE

The Bowl structure was selected as
all cast-in-place concrete structure
to accommodate the Design-Build
Contractor’s local construction prac-
tice. Precast stadia seating units were
utilized. Due to the weak compres-
sive sub-grade condition at at-grade
Event Floor, the slab was constructed
as structured framing system.

LATERAL SYSTEM AND ROOF
STRUCTURE

The Roof structure is represented
by the steel cantilever space trusses
that extends over 30 meters to the
edge of pitch to cover all seating rows.
The tri-chord roof trusses are designed
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utilizing structural pipe shapes for the
bottom chord and wide-flange shapes
for top chords.

TT chose to use CATIA as the pro-
gram in which to develop the skin pan-
els, while checking against structural,
logistical and economic constraints
in an iterative optimization process.
Once all drivers were defined, and the
BIM model was structured, TT worked
closely with the architects throughout
the panel shape exploration process
to meet design needs. This included
utilizing a screen sharing software
on a daily basis to explore design
changes in real time. An open com-
munication between all parties and
a central, accessible data-exchange
platform were imperative to guar-
antee a timely design-build process
of the three hundred GFRP panels,
which covered an area of 300.000
square feet. Given the scope of the
project, consultants received weekly
reports with updates.

Design Team Owner: Ministry of
Youth & Sports Iraq

Architect: 360 Architecture (Design)
& RMC (Production)

Lead Structural Engineer: Thornton
Tomasetti

Resident Engineer: Baker Wilkins &
Smith

Quantity Surveyors: Davis Langdon
Mechanical Enginers: WSP=Flack

& Kutz

Civil Engineering: Lanagan
Engineering

Thornton Tomasetti (formerly The
Thornton-Tomasetti Group, Thornton
Tomasetti Engineers, LZA Technology)
is a 550+ person structural engineer-
ing consulting firm headquartered in
New York City. Founded in 1956, the
50-year old company has office loca-
tions throughout the world.

The Moscow office of Thornton
Tomasetti was established in 2005. It
encompasses highly skilled profession-
als, who work on Moscow-based proj-
ects collaborating with other corporate
branches worldwide, such as New York,
London, etc. Close cooperation ensures
developing optimum design solutions
meeting global and Russian design
standards, which guarantees favour-
able state inspection report. The major
Moscow projects by Thornton Tomasetti
are: Moscow-City (Federation Tower,
Eurasia, Naberezhnaya Tower), Slava
mixed-use complex.

With practices in building structure,
building skin, building performance,
construction support services and prop-
erty loss consulting, Thornton Tomasetti
addresses the full life cycle of a structure.
The engineering firm provided the struc-
tural design for several of the world’s
tallest building structures, including
the Petronas Towers in Kuala Lumpur,
Malaysia and Taipei 101 in Taiwan.
Thornton Tomasetti has collaborated
with several high profile architects
including Cesar Pelli, Santiago Calatrava,
Renzo Piano, and Rafael Vinoly.

Thornton Tomasetti is also commit-
ted to advancing sustainable design and
construction practices. Approximately

one third of Thornton Tomasetti’s staff
are LEED accredited professionals (LEED
AP) and the firm is currently involved
with more than 70 sustainable building
projects.

Thornton Tomasetti is also the first
engineering company to sign the AIA
2030 commitment.

TECHNOLOGY
Spanning over the

Tube Lines

(p.80)

TEXT ANDREY BEZRUKOV, DR.
OF TECH. SCIENCES, IAEMNPS
ACADEMICIAN

It’s rather rare thing for
civil engineering to design
bay elements, which span
is wider than 40 meters.
It's not surprising that
ISTOKStroy, which devel-
oped such a structure,
was urged to devise lots
of unconventional design
solutions. This article is
describing these features.

THE POOR OPTION
A spell ago, the Garant Invest Real
Estate development company spe-
cializing in commercial real estate
investment projects turned to the
ISTOKStroy. They are going to develop
a multifunctional shopping and enter-
tainment complex of two four-story
buildings called Moskvorechye close
to Kashirskay subway station. It is set
to be erected right over the subway
station, ie. basing on wide-span sup-
porting structures. This kind of facili-
ties is not unique as such; however, the
narrow site in specific area presents
a certain hardship. Besides the two
main subway lines there are two tran-
sit underground routes. Therefore, to
ensure safe operation of the metro
the distance between the supports
of the first block was supposed to be
very huge - 48.8 m. The first block is
adjacent to the corner of the second
one.The subway lines are parting here,
which allows to set additional support-
ing structures in between them at less
span fo 34.4 m. The longitudinal span
for both buildings is about 7.9-10.4 m.

You can hardly find any civil build-
ings featuring such a wide span struc-
tural array, so there’s no conventional
design approach to the issue. It is no
wonder that designers sometimes
select rather invalid design concepts.
The Garant Invest Real Estate had to
face this problem here. The develop-
ers have proposed multi-storey frame
girder structure with rigid strut&beam
system (ie, the standard Vierendeel
scheme). To ensure structural strength
the beams of up to 1.5 m depth
were used. Therefore, the structure
appeared to be cumbersome and rath-
er deformation-prone.

Moreover, since the building is locat-
ed over the subway lines, it was nec-
essary to arrange a damping system

dissipating harmful high-frequency
vibrations. It was proposed to perform
two foundation strips topped by con-
tinuous layer of shock absorbers to be
overlaid by load bearing reinforced
concrete strip supporting the col-
umns. To resist buckling stresses the
vibration isolation had to be placed
on the concave surface of the frame
structure.

In terms of a spatial work such a
structure is quite feasible. It had even
passed the technical expertise, but the
client found it wrong: the overall solu-
tion was sure to be resource-demand-
ing, costly and hard to implement.

CATENARY LINE

The ISTOKStroy was commissioned to
revise the existing project throughout,
turning it into a simpler, more intui-
tive, technically refined and cheaper
scheme. The specialists figured out
several options. Only few of them
proved to be suitable. For example,
had to give up the suspended bearing
system throughout the entire struc-
tural elevation, because it would par-
tially screen the pedestrian transitions
at street level and first floor making
the layout of retail space less conve-
nient. The suspended structures had
been turned upside down, and the
load bearing arch system was finally
obtained. The columns are suspended
or installed within at 7.5-8.5 m span
Rigidly connected main beams are
mounted between the columns. In
fact, it appeared to be the same multi-
storey strut&beam system, but unlike
the original draft the additional arch
elements were positioned along the
line of compressive stresses.

The bay portion between the arches
is made of split-type auxiliary beams
topped with monolithic concrete
slab casted into permanent sheeting.
Overall stability of the structure is
ensured by joint work of the carcass,
floor plates, and also by horizontal and
vertical connections.

This idea is much beneficial. Firstly,
the main beams of the lower floors
string the arch itself. Thus, the sup-
ports are subject to primarily vertical
loads, which in turn allowed making
the foundation cheaper and simpler.

Secondly, the damping system is
designed following rather unconven-
tional approach. Instead of continu-
ous dampers the point rubber-metal
shock absorbers by Swiss manufactur-
er Mageba were applied here. These
devices able of resisting very heavy
loads are intended for bridge struc-
tures, and they are much cheaper than
those offered in the initial draft.

Thirdly, the arch’s shape is similar to
the pressure (catenary) line indicating
the line of resultant forces, which sub-
stantially reduces marginal bending
moments.

The structure as a whole is homo-
geneously stressed, without local
occurrence of great boundary tensile
forces. Besides saving steel, it allowed
application of flange high strength
bolt connections without pretension
and unification of prefabricated joint
elements, simplifying thus simplify

mounting of the arches. In addition, by
reducing the depth of the main beams
from the original 1.2 down to 0.6 m,
the net floor height was increased.
This is especially important for the
ground floor, since it comes closer
to the street level, which makes the
entrance paths more convenient.

And the ultimate advantage of the
arch is its just slight curvature close to
supports. Therefore, it does not cross
the proximal spans, whilst the distal
are well suitable for shopping areas.

PROGRESSIVE COLLAPSE RESIS-
TANCE CALCULATION

As is known, the arch is not too sensi-
tive to vertical displacements of bases,
which may induce only skews without
crippling. Therefore, one should take
into account a local (hypothetical)
failure caused by removal of one of
vertical struts along the span, which
would increase the bending moment
four-fold. In this case the beams
would lack their bearing capacity,
whilst reinforcement by deeper beam
section seems to be merely useless.
Apparently, the beam first would
lose its stability and, being twisted
along the length, it would form a
suspended structure or insufficient
stiffness. Therefore, the calculation
is performed using nonlinear geo-
metrical procedure reflecting design
model with step-by-step loading at
elastic state of material. The failure
criterion is reaching design stress
values throughout the beam (Ry) at
standard permanent and long-term
temporary loads.

MORE THAN A BRIDGE

As to the second block located at the
subway lines parting point, we applied
the structural scheme of another type.
Since the span is narrower (34.4 m),
the overlying truss is supported by
columns. The floors are suspended to
the truss at narrower span between
the struts. In addition, the trusses
are much cantilevering (up to 10 m)
unloading thus the bays themselves.
The trusses are rather high - 7.8 m
Therefore, the inter-truss space can
accommodate mechanical or main-
tenance level. In general, the matter
of space facilitating is thoroughly
elaborated. For example, the design
provides the operable roof. It would
house a roller rink or some other team
sports facility.

Both blocks appear to be elegant,
airy, concise and relatively cheap, as
the client prescribed - consumption
of basic metalware was reduced by
14%. And it is the common thing
whenever structural and architectural
solutions are keeping pace without
essential antagonism, but reason-
ably complementing each other, if
the projects are not conventional, but
tailored individually, considering lots
of features and options. And solving
such problems the designers make
a lot of major and minor discoveries.
Thus, pure innovations are born. This
phenomenon was especially impress-
ing while we were designing the arch
of the first block.

For example, the analysis of strip
foundations work at point loads
proved that conventional isolated
footing linked by strip foundation was
the optimal solution, allowing arrange-
ment of just 0.7 m high strip (instead of
1.5 m) with a minimum reinforcement
in general. So, be obtained an inverted
multispan arch with optimal distribu-
tion of material along the field lines.

The monolithic plate over corrugat-
ed sheeting, which height at 2 m span
is 13.5 cm, whilst reduced thickness
of concrete is 11 c¢cm, which provides
90 minutes fire resistance was also
implemented.

Of course, it'd be too much vain-
glorious to name the inner arched
frame a revolutionary solution. Arched
schemes are widespread in bridge
engineering, and the floors are also
sometimes suspended. However,
there’s always just a single floor or a
couple of them, and such bridges are
not much wide, therefore these look
like narrow galleries requiring special
horizontal stability devices. The solu-
tion proposed by ISTOKStroy is funda-
mentally different. The design features
numerous connections: at a large bay
it is at the same time well wide, which
expands the application range of this
concept. Such a technology is suitable
not only for aboveground shopping
centers, but other structures of various
programs, including motor roads. In a
word, this would help to facilitate the
human habitat at scarcely accessible
areas.

ISTOKStroy design team: Onushbek
Tursunbaev, Cand. of Tech. Science,
Konstantin Illenko, Cand. of Tech.
Science; Sergey Kiselev, Anton
Ryichikhin, Vladislav Bezrukov

TESTING
Creativity of Glass

and Metal

(p.84)

INFORMATION PROVIDED BY
ALUTERRA SK

Up-to-date megapolis is
fairly unimaginable with-
out high-rise buildings.
And there are numerous
reasons justifying such a
presence: the specific city
aesthetics, and the scarcity
of constructible surface,
which price is positively
sky-high, desire to hub dif-
ferent interrelating busi-
nesses or dissipated cor-
porate subsidiaries, which
regard such structures as a
part of their branding.
Never-ending technological devel-
opment advancing to the brand new
plane makes the contemporary sky-
scrapers stylistically unconfined - thisis
the pure flight of architectural fancy of
architect embodied in glass and metal.
However, such structures should not
just be impressive in terms of height

and uncommon looks, but also be cor-
responding to relevant contemporary
standards and requirements. And here
a developer comes across to several
issues.

For example, transparent parts of
facades almost embracing contempo-
rary skyscrapers, are the integral part
of the structure’s exterior allowing
sunlight inside, thus saving power for
artificial lighting. However, it induces
the problem of building’s heating,
since the heat losses through the
transparent cladding exceed manifold
that of the opaque surface. For exam-
ple, according to SNIP (Construction
norms and regulations) 23-02-2003
“Heat protection of buildings” and
MGSN 4.19-05 “Multifunctional high-
rise buildings and complexes” the
reduced total thermal resistance of
walls for Moscow must be more than
3.12 m?°C/W. The thermopane perfor-
mance is hardly capable of achieving
such results, but to minimize these
losses and to consider them is quite
feasible. Another concern is lack of
overall standards applied to a clad-
ding system as a whole. Today the
only structural elements of facades
are subject to regulation.

Is there any way to solve all these
problems? Hereunder the comment
of existing situation given by spe-
cialists of Aluterra SK specializing in
contemporary facade technologies:
“At this point in time, without regula-
tions and nonconformity of domestic
standards to that of EU, USA, China
etc,, testing is the only way of guaran-
teeing client’s expectations in terms
of technical performance of facade
construction... Often the grades of
glass and other associated materials
do not conform to specified standards
or accepted just according to producer
country regulations. That's why the
design values greatly vary with the
results of tests, which may entail seri-
ous consequences. Several high-rise
structures in RF have proven to be a
dud on completion: moisture on inter-
nal surface, leaking and frosting at low
temperatures...

Bidding our draft for building of tall
office and hotel complex in Moscow,
we conducted calculations and tests
of the most important, in our opinion,
parameters of facade constructions,
such as air/water permeability, wind
resistance and thermo-technical char-
acteristics of our system. Further we
correlated the design data and field
testing results, carried out by NIISF
RAASN. The calculated values on wind
resistance are comparable of those
obtained at test bench capable of cre-
ating air pressure drops of +3500 Pa
(Fig. 2). As for thermo-technical char-
acteristics, the calculations according
to the European standards (DIN V
4108-4: 2002-02 and EN 13947:2007),
proved to be insufficient for severe
domestic climatic conditions. We
used dual chamber argon-filled ther-
mopane, internal low-emissive and
external sun-protecting energy-sav-
ing coating. And whilst the calculated
reduced total thermal resistance of
transparent part for our system was
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1.18 m? °C/W, the tests in climate-
controlled chamber (Fig. 3) displayed
0.87 m? °C/W. However, the opaque
area of our modular system pro-
cessed the specific way, invented by
our company, showed 5.47 m? °C/W,
exceeding the values featuring in
normative documents. We obtained
high results on all parameters of the
tested system, which satisfied the
requirements of the client, but the
difference between the theory and
practice proved the necessity of pre-
liminary testing to avoid subsequent
dismantling of facade to rearrange it
on one’s own expense bearing losses
and breaking the deadline.

What conclusions are following from
the aforesaid? Firstly, selection of one
or another system solution or another
for high-rise building should rather
depend not only on direct economic
reasons, but on set technical indices.
Secondly, it's necessary to obtain the
adequate evaluation, whether the
contractor commissioned to execute
facade works is experienced enough,
able of managing the task involv-
ing appropriate professionals in this
sphere. And thirdly, all itemized factors
they would be no matter, if specified
values and characteristics were not
confirmed by test sessions of the sys-
tem conducted in accordance with the
RF regulations and standards in force.

Special thanks to Head of Design
of ad hoc projects at Aluterra SKA. V.
Kurushev, Cand. of Tech Sciences and
Unit Manager of Cladding Systems
for Tall and Unique Buildings at NIISF
RAASN, Alexei Verkhovsky, Cand. of
Tech Sciences.

MATERIALS

KNAUF Fireboard
The new item within
the product line of
KNAUF fireproof

materials

(p.86)

INFORMATION PROVIDED
BY KNAUF

In 2009 the Russian
Federal Law N2 123 “Fire
safety technical regula-
tions” came into effect. It
specifies the premises, in
which the only non-com-
bustible materials should
be used. The structural

fire safety requirements
were not changed. This
challenge is met by KNAUF
Group by extension of fire-
resistant materials product
line and launching manu-
facturing in Russia the new
product - incombustible
KNAUF Firerboard.

Before the new law was adopted the
KNAUF Group had offered the follow-
ing fire-proof products: KNAUF gyp-
sum plasterboard (GOST 6266-97) and

KNAUF gypsum superboard (GOST
51829-2001). These products are manu-
factured in Russia from local raw mate-
rials; therefore the final price of hi-per-
formance construction materials is very
beneficial. Gypsum - the basis of these
items - assists creation of comfortable
environment for its ability to absorb
excess atmospheric humidity and give
it back at lower interior humidity. In
addition, one of the most important
properties of this natural material is its
incombustibility, which also provides
high fire-proof parameters of products
made from gypsum concrete.

Application of KNAUF Boards and
KNAUF Superboards allows solving
the fire protection issues according to
SNIP 21-01-97 “Fire safety of buildings
and facilities”.

However, taking into account
the new, more stringent, fire safety
requirements for materials, the clients,
particularly designers and architects,
should pay attention to the fire haz-
ard grades (see Table 3 of the Federal
Law N2 123) of any and all building
materials.

Thus, the KM3 fire danger grade for
KNAUF Board no longer allows to use
it, for example, at evacuation paths
(foyers, elevator lobbies, stairways) in
buildings of 9-17 storeys (28-50 m high)
(see Table 28 of the Federal Law N2
123). Here, either KNAUF Superboard
of KM1 grade or KNAUF Fireboard of
KMO grade may be applied.

KNAUF Supeboard of higher fire per-
formance properties (I'1, B1, A1, T1)
than KNAUF Board is recommended
for finishing in the premises subject
to more stringent fire safety require-
ments. But in some locations, such as
escape routes in buildings of 17 sto-
reys or 50 m high and more and in the
halls for accommodation of more than
800 people (see Table 29 of the Federal
Law Ne 123), the KNAUF Supeboard
may no longer be used. In these cases,
KNAUF Group recommends to use
KNAUF Firebord - the ideal material
for partitions preventing propagation
of fire and combustion products over
other premises. This was proved by
fire tests of the material itself and basic
structures of partitions conducted by
EMERCOM Russia.

The KNAUF Fireboard, along with
KNAUF Board, Knauf Superboard,
AQUAPANEL® (KM3 grade), comple-
ments the product line of fire-proof
board materials meeting the challeng-
es of curtain walling design.

If very high structural fire resistance
is required (150-240 minutes), Knauf
Group offers specific solutions both
using the traditional products (KNAUF
Board, KNAUF Superboard) and the
new material - KNAUF Fireboard.

EMERCOM tested the structures,
which on the one hand, satisfy the
requirements for non-combustibility
(KMO), on the other - the most afford-
able solutions. Thus, the two-layer
boarding may consist of more expen-
sive KNAUF Fireboard layer comple-
mented with usual KNAUF Board layer.

To achieve higher fire resistance
using KNAUF Fireboard it is possible
to use these boards of different thick-
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ness, as well as more dense mineral
wool sheets. These sheets of the low-
est density were tested along with the
KNAUF Fireboard, thus the latter was
subject to exposed to fire the most.

In the future, the KNAUF Group
plans to certify the 20 mm thick KNAUF
Fireboard fireproof finishing (custom-
ized) of steel columns.

The KNAUF Fireboard sales have
already been started in Russia.
Invariably high performance is tradi-
tional for KNAUF products.

With reference to bulk deliver-
ies, please, contact the KNAUF sales
department.

KNAUF MARKETING:
Krasnogorsk, ph: +7 (495) 937 95 95;
St. Petersburg, ph: +7 (812) 718 81 94;

Novomoskovsk, ph: +7 (48762) 29291;
Krasnodar, ph: +7 (861) 267 80 26;
Chelyabinsk, ph: +7 (351) 774 21 45.

BUSINESS CARD
“Cold-warm”

Cladding

(p.88)

INFORMATION PROVIDED
BY TATPROF

Modern construction
technologies provide
more options for realiza-
tion of creative concepts
of architects and builders
while erecting buildings
and facilities. Application
of versatile aluminum
structural sections has ini-
tiated implementation of
lightweight heat-saving,
transparent structures. In
this regard, the TATPROF
R&D Department and, one
of the key corporate divi-
sions, keeps on improving
the existing designs and
implementing new tech-
niques.

The up-to-date facade of is crucial a
functional element, which should be
able to ensure:

« overall thermal protection (the
facade is the main source of heat loss-
es during the cold season, and also it
is the basic means of heat-proofing in
summer);

« acoustic protection (most of build-
ings with transparent cladding are
located in urban areas, where the
background noise level is much higher
than comfortable noise intensity);

« strength and stability of the facade
against external influences;

- fire safety and flame resistance;

« optimized quantity and cost of all
cladding materials.

All these challenges are met by the
“cold-warm” cladding. The facade sys-
tems of this particular type are becom-
ing ever more popular among clients
and architects. The “cold-warm” sys-
tem is intended for glazing of build-
ings presuming visually indistinguish-
able combination of heat insulated

window openings (performing all
functions of standard windows) and
uninsulated blank wall modules (deco-
rative function).

The structure of the “cold-warm”
cladding separates uninsulated (“cold”)
cladding areas from the “warm” win-
dow openings. The “warm” structural
elements are attached to outrigger
brackets installed close to the window
opening effectively heat insulated
around the perimeter.

The “cold” parts adjoin the “warm”
units only in the outer zone of versatile
aluminum section.

The “cold” areas are glazed by ordi-
nary glass sheets, not by thermopanes.
It may cause moisture, which should
evaporate. So, the “cold” areas should
be ventilated. A gap left between
the glass and the wall of the building
induces a chimney effect - exhaust
ventilation. Therefore, all the moisture
formed as a result of seasonal or daily
temperature fluctuations is removed.
Thisis a design feature preventing frost
penetration into the bearing walls.

Offering this system, as well as the
corporate “cold-warm” experience,
TATPROF guarantees successful imple-
mentation of any, even the most com-
plex projects.

Welcome to the leaders’!

TATPROF.
423802, Republic of Tatarstan,
Naberezhnye Chelny,
Musa Jalil Av. 78.
Ph.: (8552) 77-82-04, 77-82-05,
77-84-01.
www.tatprof.ru

STRUCTURAL DESIGN
Okhta Tower’s

Structural Design
(p.90)

TEXT BY VLADIMIR TRAVUSH,
DR. TECH. SC., PRINCIPAL
PROJECT ENGINEER, ALEXEI
SHAKHVOROSTOV, CAND. TECH.
SC., DEPUTY CHIEF DESIGNER,
INFORSPROJECT LLC

The Tower A Okhta Center
project provoked a lot

of debate. However, it is
well elaborated in terms
of structural design, and
there’s no doubt about

its feasibility. So far, no
one knows if this complex
would be erected. Now the
investor is examining vari-
ous site options. It’s still
also a mystery whether
the project would be real-
ized as it is or considerably
revised. The only thing
that is certain: this high-
rise specimen is the source
of valuable complex struc-
tural design experience to
be shared with our read-
ers. This article featuring
some calculation proce-

dures is written by struc-
tural engineers respon-
sible for corresponding
section of this particular
draft.

STRUCTURAL SCHEME

1.1 Description of the tower

The Okhta Center consists of 396-
meter Tower A and cluster of build-
ings up to 11 floors with common
stylobate. The main tower includes
78 above ground and 3 under-
ground floors. The equilateral penta-
gon footprint of the substructure is
89%89 m and each side is 57 m long.
The tower is tapering upwards and
twisted. The floor plates are com-
posed of 5 square “petals” around
circular-shaped central core. The
“petals” of neighboring floor plates
are also slightly twisted around their
axes counterclockwise as they getting
smaller all over the elevation, and the
center of each “petal” comes closer to
the axis of circular core of the build-
ing. A simplified model of the tower’s
geometry is shown at Figures 1 and 2.
The skyscraper is separated from the
rest of the Okhta Center by settle-
ment joint below grade, including the
base plate. Thus, there’s no effect of
surrounding structures on the tower
(except for the pile foundation).
The load bearing structures of the
building are the central core of rein-
forced concrete and 15 steel columns
around the perimeter. To reduce span-
ninginside the tower the designiscom-
plemented with 5 more steel columns.
The building feature frame&shaft
structural scheme. Rigidity and stabili-
ty of the tower is ensured by joint work
of the core and 10 peripheral steel
columns, braced by outrigger beams
arranged at the mechanical floors
17-18, 33-34, 49-50 and 70. The central
reinforced concrete core, 24.5 m in
diameter, is the basic element resisting
the horizontal loads. However, with
regard to the ratio core/overall height,
which is equal to 1/16, in this case,
the rigidity of the core alone is not
sufficient to comply with prescribed
horizontal deflection of the top of the
building. Introduction of the outrigger
beamsallowedtoreducethe horizontal
wind induced swaying at the top of the
building by approximately 1.7 times.
The floor plates play significant role in
the work of bearing structures by trans-
ferring wind loads and horizontal com-
ponent of shear stresses applied to the
columns onto the core of the building.

1.2 Foundation structures

The geological peculiarities of the site
are highlighted in the article by V. P.
Petrukhin, O. A. Shulyat’ev et al [1]. The
soils down to 50 m are mostly loose,
with a low modulus of deformation
and possessing quicksand properties.
Selected foundation draft consists of
barrette raft embedded down to 75
m into the Vendian clay layer, which
deformation modulus is more than
150 mPa. The draft of barrette base
was designed by Gidrospetzprojekt,
whilst that of the base plate and all

the overlying structures of the tower
was developed by Inforsprojekt.
3.6 m thick foundation plate (raft)
is arranged over the pile base. The
foundations are reinforced with both
individual and paired reinforcement
bars A500S GOST R 52544-2006. The
basic (general) reinforcement of the
foundation slab is composed of two
lower and two upper grid of paired
rods (2x32 A500S) at 300x300 mm
span all over the plate. Maximum num-
ber of additional reinforcing grids in
the base plate is located in the most
loaded location - the central core area.
Additional reinforcing mesh is also
provided to resist membrane forces
due to temperature and shrinkage
stresses in the middle of the base plate.
The upper reinforcing grid is laid over
special supporting structures, which
consist of supports installed with 3x8
m span and beams supporting inter-
mediate and upper grids (see Fig. 3).
The base plate is made of concrete
with following properties: compres-
sive strength - B60, waterproof-
ness - W12, frost resistance - F150.

1.3 Arrangement

of the substructure

The floors -4, -3 and -2 are below
grade; 1-th floor is above grade
and its section and that of super-
structure are of the same shape.
To reduce gravitational load directly
beneath the core of the tower at levels
-4, -3 and -2, there are 800 mm tra-
verse walls providing a more uniform
stress transferring away from the core.
At substructural levels -4, -3, -2 there
are 10 columns of reinforced concrete,
1350%1350 mm in section, taking the
load from metal columns above grade,
and 30 concrete columns, 70x700
mm in section, embedded down to
the ceiling of -2-th floor (see Fig. 4).
All underground vertical bearing struc-
tures of reinforced concrete (traverse,
exterior and core walls) are made of
B80 (compressive strength) grade con-
crete. The slabs of the underground
floors are made of B60 grade concrete.
All concrete structures feature A500S
GOST R 52544-2006 reinforcement.

1.4 Central core design

The central core of reinforced con-
crete is the main bearing structural
element of a building. It takes verti-
cal and horizontal loads on the build-
ing and transfers it onto foundation.
The exterior wall of the tower’s core at
-3, -4 floors is 2000 mm thick. At 2-, -1,
1 and 2 levels - 1200 mm, at 3,4 and 5
floors — 1000 mm, from 6 up to 58 floor
- 800 mm, 61 to 68 and 71 to 79 - 400
mm. The diameter of the core of the
building varies twice over the eleva-
tion: at levels 59 and 60, and also at
69 and 70 floors (see Fig. 7). To ensure
the transition in these locations the
core wall thickness is 3550 and 3450
mm respectively. Outer diameter of
the core over most of the elevation is
24.5 m, from level 61 it decreases down
to 18.6 m and from 71 floor - down
to 121 m. The scheme of the core
reinforcement is rendered at Fig. 5.
Atlevels 17-18,33-34and 49-50the steel

outrigger beams (10 beams at each
level) are attached to the outer wall
surface of the central core equipped
with metal embedded fittings, which
take the shear and tensile loads.
The embedded fittings are also pro-
vided on the outer wall surface of the
central core for attaching metal floor
beams of office (regular) floors. In addi-
tion to the stresses of attached beams
these fittings take horizontal forces
transmitted from steel columns of the
carcass through the monolithic floor
plates onto the core of the building.
The walls of the central core are made
of B80 grade concrete; reinforce-
ment - A500S GOST R 52544-2006.
Reinforcement of the core walls was
assigned at lower floors according to
the first group limit state (strength)
calculation procedures; at the top of
the tower - according to the second
(to make the core more rigid). The
reinforcement increases the modulus
of elasticity of the outer core surface
outer by 16% (at p= 2.7%, in compari-
son with that of B80 grade concrete,
taking into account the long-term
creep).

1.5 Structural design of monolithic
floor plates of the superstructure

Given the peculiarities of this design
solution (coiled helix shape), each disk
overlap must perceive significant hori-
zontal forces induced by inclination
of the columns. In this regard, there
are additional measures that take into
account overlapping of the floor plates:
strengthening baseline reinforcement
to transfer tensile and shear forces of
the inclined columns to the core of the
building; inset reinforcement cages,
“sockets”, welded to all the columns
in the mid-level monolithic slabs; inset
reinforcement cages, welded to the fix-
tures on outer wall of the core (Fig. 6)..
Monolithic reinforced concrete floors
aboveground parts of the building
are represented by two types: per-
manent formwork of a profiled steel
deck (office floors outside the core)
and removable formwork (floor pates
inside the core and technical floors
outside the core). Monolithic concrete
floor plates outside the core formed
using removable and permanent form-
work are supported by steel beams.
The superstructural floor plates of
the outside the core are performed
over 180 mm thick decking at the
office floors and 250 mm removable
formwork at the mechanical floors.
Inside the core the floor plates are 200
mm thick at the office levels and 250
mm thick at the mechanical floors.
The compressive strength of con-
crete used for floor plates is B60; con-
crete in the floors outside the core
(in permanent formwork of profiled
sheeting) is of B40 grade. Fittings for
all concrete structures are selected
according A500S GOST R 52544-2006.

1.6 Steel frame structures

Design of the columns

Steel columns are located around the
perimetersupportingthebeamsoffloor
plates at the span between the central
core and the outer walls of the building.

The shape of columns’ cross-section
columns is square pipe section with
outer dimensions 850x850 mm
for K1 and K3 columns with pipe
wall thickness of 100-140 mm; and
850%x650 mm (over level 5 - 850x500
mm) for K2 and K4 columns with
pipe wall thickness of 50-140 mm.
The required cross-sectional area of
K1 and K3 columns obtained from
the calculation of the building, while
the key calculation was that con-
ducted according the second limit-
ing state procedure (optimization of
horizontal displacements and accel-
erations of the top of the building).
Cross-section of K2 and K4 columns
are determined based on the align-
ment of the stresses in the K1 and
K3 columns to prevent floor skewing.
Thus, the compressive stresses in the
columns do not exceed o = 2000 kg/
cm?. Taking into account the bending
moment, the stresses in the columns
do not exceed o = 2400 kg/cm? at
calculated resistance Ry = 2650 kg/cm?
for rolled iron thickness t = 140 mm.
To ensure cross-sectional stiffness
of the column there are internal dia-
phragms (at three sides of the section)
in the junctions with the floor plates.
To follow a complex curve of
the building’s outline the 2 sto-
reys tall columns are fractured
at the level of odd floor plates.
The field joints of the columns
are 1.7 m above the floor plates.
Transferring of compressive forces is
provided through the milled ends,
lateral forces are transmitted by fric-
tion between the ends of the col-
umns, as well as by welding patches.
Horizontal component of the verti-
cal load (about 35 ton-force), and
the force occurring at the fracture of
the columns is taken by floor beams
and transmitted onto concrete floor
plate through the Nelson supports,
welded to the upper beam flanges
and through the concrete plate -
further, onto the central core of the
building. In addition, the horizontal
components of compressive forces in
columns are transferred directly onto
the concrete plates by special embed-
ded fittings welded to the columns.
Milling of the column’s end at a cer-
tain angle is the most complex and
challenging technological opera-
tion, therefore selecting the manu-
facturer it is necessary to be aware
if he is capable of performing this
particular technological operation.
Partitioning of the columns into
structural units with regard to capa-
bilities of cranes is to be specified
at work paper stage (Guideline
on organization of construction).
The design of the columns from
S345-3 GOST 27772-88 steel fea-
ture  additional requirements:
- Sulfur content - not more than 0.01%;
- Phosphorus content - not more than
0.015%; - Impact toughness KCV-40 -
not less than 35 J/cm? - Contraction of
rolled iron g, - 35% at least; - Carbon
equivalent - not less than 0.45%,
according to SP 53-102 - 2004 formula;
- Continuity at Class 2 ultrasonic exam-
ination according to GOST 22727-88.

february/march Bb“:ﬂ“!kjvg 135



Floor plate beams

The floor plate structures are
designed as beam cells, the height
of beams - 750 mm for office floors,
900 mm for mechanical floors. The
400 mm apertures for utilities are
provided in the beam flanges. The
Nelson supports (shear inserts) are
welded to the upper beam flanges
to connect the floor plate with steel
beams transmitting horizontal forces.
Reinforced concrete floor plate is
arranged in the permanent form
of profiled sheeting. In areas with
larger spans of this sheeting the
sheets should be overlapped.
Welded beams of composite I-section
are made of S345-3 GOST 27772-
88 steel. The beam joints are con-
nected by M24 bolts with controlled
tension from 40X “SELECT” steel of
XL performance (friction type con-
nections). Bolts, nuts, washers are
selected according to GOST 22353-
77% 22354-77% 22355-77*. Imported
hardware can also be applied.
The beams are welded with the fit-
tings embedded into the reinforced
concrete core.

To equalize deformations of elastic
compression of the columns and core,
taking into account the creep of con-
creteand uneven settling of foundation,
hogging of the plates should be applied
from the core toward the perimeter
columns. This camber should be taken
into account in detailed structural work
paper, and its value for different levels
of the building should be specified dur-
ing the implementation engineering
stage. According to our preliminary cal-
culations, the value of camber for upper
floors of the building is 15-30 mm.
The layout of floor beams is made in
accordance with the requirements of
architectural concept at span and direc-
tion considering further accommoda-
tion of ventilation, air conditioning and
other building systems within the floor
plate.

Outrigger design

The outriggers are the steel beam
system radially positioned at 17-18,
33-34, 49-50, 70 mechanical floors,
which is rigidly clamped in the cen-
tral core and connected with the K1
and K3 columns. The main purpose
of these outriggers is reducing hori-
zontal displacements and accelera-
tion of vibrations at the apex due
to wind loads employing the stiff-
ness of perimeter columns, which
should reinforce the overall structure.
The outriggers are 2-storey high
(9.3 meters) beams with 620x50
mm flanges and diaphragm of vari-
able cross section - 30-50 mm thick
equipped with a system of longi-
tudinal and transverse stiffeners.
The beam is assembled of 9.3x3.6
m (up to 16 t) elements connected
with high-strength M27 bolts with
controlled tension. The outrigger
beam design is represented at Fig. 8.
The outriggers start to work as sup-
porting structures as soon as the
bearing carcass is erected, avoiding
thus excessive additional stresses in
the columns and outrigger due to

uneven settling of the columns and
central core. As soon as the outrigger
beams are employed, they take only
wind and temporary vertical loads,
whilst prior to this the overall stiffness
is provided only by the central core.
Constructions of the spire

The load bearing steel framework
of the spire is a multi-faceted pyra-
mid. Its metalware is supported by
the underlying tower structures at
level 77 - the top floor of solid con-
crete connecting the columns around
the perimeter with the central core.
The height of the spire from the
top of the level 77 plate up to the
390.300 m mark is 70 m, its diam-
eter at the base is 29 meters.
The frame of the spire consists of 10
columns of box section and 5 |-shaped
framework struts extending from the
base of the spire to the 365.100 m
mark. The only 5 main columns left to
come together at the 390.300 m mark.
The main columns are the extensions
of the underlying structural columns,
whilst the framework is suspended at
the 365.100 m mark.

The columns and the struts are
braced by eight horizontal col-
lar beams of box-section rig-
idly connected to the columns.
Facade maintenance equipment is
installed at the 365.100 m mark over
the area with corrugated steel sheet-
ing supported by 10 radially posi-
tioned I-beams, which are rigidly
attached to the columns and the cen-
tral collar beam, 2 meters in diameter.
Geometric rigidity and overall stabil-
ity of the spire is ensured by solid
joints between the collar beams and
columns, as well as a rigid plate at
365.100 m mark. The columns of the
spire have 500700 mm cross section
with pipe wall thickness of 60 mm, the
design and material of the columns are
the same as these of the underlying
columns.

2. SOME ASPECTS OF CALCULATION
OF THE BUILDING

The finite element methodology is tra-
ditional for composing computational
model for towers like this (assembly
technology, typology and specifica-
tion of finite elements, assignment of
rigidity parameters, types and com-
binations of loads). We are going to
overview some problems, character-
istic for this very building, we've come
across in the course of designing.

2.1 Stiffness of the base

One of the main challenges was to
design reliable foundation, which set-
tling would not exceed 225 mm (bas-
ing on the requirements for junction
of stylobate part and the rest of super-
structure). As it was mentioned above,
due to heavy load concentrated over
small area beneath the core of the
building (design load onto the base,
taking into account the weight of the
foundation slab, comprises 342,000
tons), it was necessary to create a
rigid box below grade transferring the
load from the core onto the founda-
tion bed. In addition, loose soils of
bedrock require exceptionally deep
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embedding of barrettes (the options
of embedding down to 65-120 meters
were examined). It is not hard to guess
that the more the depth of embed-
ding, the construction costs would
grow exponentially. At the same time,
the settling of the barrette raft embed-
ded deeper than 65 m was signifi-
cantly higher than the required values,
and the barrettes should have been
arranged densely so that technologi-
cal issues seemed to be inevitable.
Thus, the selection of appropriate bar-
rette option proved to be a long itera-
tive process presuming alterations of
barrette typology, arrangement all
over the raft and depth of embed-
ding. The calculations were performed
in the following sequence: NIIOSP
specified the stiffness of barrettes on
the basis of geotechnical modeling,
Inforsprojekt calculated the structure
and determined the loads on the bar-
rettes, Gidrospetzprojekt compared
the specified values with load-bearing
capacity of the barrettes and, if neces-
sary, modified their arrangement and
the depth of embedding. As a result,
the final solution of barrette base
was worked out after nine iterations.

2.2 Horizontal swaying

of the apex

Another challenge was to provide the
appropriate horizontal rigidity of the
tower subject to heavy wind loads.
According to [2], deflection of the
apex the level of upper floor should
not exceed 1/890 of the height of the
building. This required larger area of
cross section for the peripheral steel
columns connected with the outrig-
ger beams (notwithstanding the load
bearing capacity calculation). Thus,
these sections are assigned basing
on the requirements of the second
limiting state group. As noted afore,
the outrigger beams at the mechani-
cal levels connecting the core with
the peripheral steel columns allow to
reduce the wind induced horizontal
deflection of the apex approximately
by 1.7 times.

2.3 Torsion calculation

of the central core

Since the tower is twisted and the
columns are inclined relative to the
central axis of the building, the hori-
zontal twisting stresses occur in the
central core. The circular body of
the core selected for this particu-
lar design is the most appropriate
solution, since the circular struc-
ture is strong the most in twisting.
The constant twisting stress, which
is linearly dependent on the vertical
loads, is transmitted onto the core
through the steel beams of the above-
ground floor plates. The very struc-
tural scheme of this building induces
cascading accumulation of torque over
the entire height of the central core
vertically cantilevered from the level -1.
Average tangential (shear) stresses in
the core at the lower levels are deter-
mined as follows:

=M, /n)/A, .. = (44000/12.25)/61.5
=58.4t/m?
where M is torque at the core

of the building, ton-meter,
r - radius of the core, m,
A b, core - core area, m2

These stresses are much lower than the
maximum permissible value of 500 t/m2.
The absolute displacement at the outer
core surface at the level 59 relative to
that at the level -1 is:

AL=r-a=12.25-1.3/1000 =0.016 m,
where r is radius of the core, m,
a - twisting angle rela-
tive to the central axis, radian.
Thus, the absolute displacement at the
outer core surface at the level 59 rela-
tive to that at the level -1 is equal to 16
mm, which is perfectly acceptable.

2.4 Dynamic characteristics

of the building

Natural period of the building:
Mode 1 - 7.5 sec, Mode 2 - 7.5 sec,
Mode 3 (torsional) - 1.5 sec.
Maximum acceleration of vibrations at
the upper office floor: ad = 6.2 cm/sec?

2.5 Calculation of destruction
impact (progressive collapse)
Stability of such a building against
the cascade (progressive) collapse, of
course, is one of the major design chal-
lenges. Equipping the tower with pow-
erful outrigger beams in the mechani-
cal levels much facilitated solution
of this problem. Since the mounting
and factory joints of steel columns are
adapted for taking tensile forces. If any
of such columns is removed the load
would be distributed throughout the
overlying outrigger beams, i. e, the
columns above the point of destruc-
tion start to work as suspendors.
Initially, there was an issue about the
outrigger beam joint with the cen-
tral core - the beam cuts the core
through over the height of 2 sto-
reys. Since there were 10 of such
beams at each level, the core at the
mechanical levels would have been
split into 10 segments. This problem
was solved by projecting of attach-
ment point connecting the beam and
the core about 2 meters outward.
In the course of designing a set of
other necessary calculations for emer-
gency cases was also performed.

CONCLUSION

The Okhta Tower is the output of
big design team consisting of both
domestic and foreign professionals.
The challenges, which had emerged
in the course of elaboration, allowed
the authors to enrich their professional
wealth of experience to be applied in
their work on the upcoming projects.
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FACADES
Fireproof Solution -

Kraspan-ST
(p-100)

INFORMATION PROVIDED
BY KRASPAN

The curtain walling
systems are becoming
increasingly demanded for
new structures, as well as
for renovation of existing
buildings of various typol-
ogies - industrial, public,
office and residential. And
it is not surprising, since
the envelope features
good-looking and durable
articles: fiber-cement
boards, ceramic-granite
and aluminum composite
panels.

Along with protection and deco-
ration, the equally important curtain
walling function is providing resis-
tance to heat transfer meeting the
up-to-date construction regulations,
which allow reducing heat losses
through walls 2-3-fold. Thus, the main-
tenance costs should become respec-
tively lower. The other advantages of
ventilated facades are: better sound
insulation and overall planarization of
walls, which is rather hard to do using
other technologies.

The market leader, in terms of mate-
rials for ventilated facades, are alumi-
num composite panels, which are easy
to install and maintain, being much
lighter than glass and ceramic-gran-
ite. The latter property is particularly
important for tall structures, when the
structural loads onto foundation are
great as it is. The heavier decorative
materials are used, the more stringent
structural and foundation require-
ments must be observed, let alone the
performance of construction equip-
ment. Thus, the construction works
are getting substantially costly, and
eventually the overall project becomes
much expensive.

However, the aluminum composite
panel (ACP) can have the weak points
of their own, for example, low fire

resistance. Construction experts state
that the ACPs with polyethylene filler
are much flammable. The large-scale
testing of exterior wall structures fea-
turing combustible ACPs proved maxi-
mum values of thermal effects, flame
propagation and surface destruction.
To make composite material safer the
inner layer contains flame retardant
nontoxic polymer with mineral compo-
nent. But that’s not all folks. Aluminum
itself, protecting the inner polymer
layer from external effects, is not suf-
ficiently fire-resistant.

The statistic data prove that the fire
hazard grows, as the GFA of structures
becomes greater. So, the contempo-
rary multifunctional residential, office
and shopping centers are especially
fire-prone.

As the number of large-scale facili-
ties and high-rise buildings is con-
stantly growing, the integrated secu-
rity methodologies are becoming ever
more demanded. The Federal Law N
123 as of May 1, 2009 “Fire Safety
Technical Regulations” has come in
force. Now the owner must submit a
fire safety declaration taking respon-
sibility for implementation of relevant
measures.

Then, the MES of the RF proposed
a new legal draft: “On statutory insur-
ance of civil liability for fire damage”.
One reason for introduction of com-
pulsory fire insurance is to increase
the fire safety of buildings. Insurance
companies will determine a premium
rates depending on the level of fire
protection of structures. If the fire safe-
ty is excellent, the premium rate would
be minimal. Otherwise, the insurance
premium supposed to be substan-
tial. In the extreme cases, insurance
companies may opt out of insurance
leaving such buildings out of service.
Many countries practice similar proce-
dures, which have proved to be effec-
tive both in terms of construction and
maintenance.

Often, however, the efforts of sci-
entists, fire safety engineers, build-
ers and officials are divided by zero
by ill-conceived application of unsafe
exterior construction materials.

KRASPAN has meet this industrial
challenge by proposing a new com-
posite panel - Kraspan-ST.

The performance of galvanized
steel sheet is very high, because its
galvanized coating is thicker than 10
microns. Before coating, steel goes
through chemical treatment. Anti-
corrosion paints over galvanized steel
are designed specifically for aggres-
sive urban and industrial media, mak-
ing the items even more durable and
reliable. Their guaranteed lifetime is
more than 30 years without repairs.

KRASPAN and Fire Safety Research
Institute conducted comparative fire
tests of curtain walling systems con-
sisting of aluminum composite panels
FR (G1), FR + (G1) grades, and Kraspan-
ST (G1) steel-coated composite pan-
els.

The tests revealed that Kraspan-ST's
fire resistance is preeminent. The sam-
ples had been exposed for 30 minutes
to targeted jets of fire, and the only

damage detected was slightly defect-
ed coating without any deformations
of the panels. Meanwhile, the FR
grade ACPs under the same conditions
appeared to be combustible emitting
the products of secondary fires.

Besides outstanding fire resistance,
the Kraspan-ST panels have a num-
ber of additional beneficial properties:
high wind resistance, which is espe-
cially important for high-rise buildings;
more secure attachment to the metal
frame and warp resistance. Kraspan-
ST-coated structures have perfectly
smooth surface remaining impecca-
bly plane when used even in climates
characterized by severe temperature
drops.

Improved fire resistance and
increased rigidity (surface flatness)
should make the Kraspan-ST cladding
system a solution well applicable at
infrastructural facilities of pipelines
and gas stations; transportation, ware-
house and industrial blocks.

Another important advantage of
this offering, as compared to ACP, is
lower price of both the panels and
the steel frame for attaching them.
Consequently, the Kraspan-ST ben-
efits not only if applied in commercial
construction, but also in reconstruc-
tion of residential housing, public and
administrative buildings, educational,
sports facilities and healthcare estab-
lishments. Having such a 21st Century
material available it's easy to give
the built habitat a new modern look,
improve structural and maintenance
performance, and finally, to ensure the
human safety.

FOUNDATIONS

Basing upon

the Reliable
Limestone Massif
Calculations of the
base and
foundation of the
high-rise tower for
Plot N¢ 2-3,

Moscow-City

(p.104)

TEXT BY VALERY PETRUKHIN,
DOCTOR OF TECHNICAL.
SCIENCES, THE INSTITUTE
DIRECTOR, OLEG SHULYAT’EV,
CAND. OF TECH. SCIENCES,
STEPAN BEZVOLEV, CAND.

OF TECH. SCIENCES, SENIOR
RESEARCHER, IGOR BOKOV
ENGINEER, JUNIOR RESEARCHER
(GERSEVANOV NIIOSP)

Designing of the founda-
tions for buildings and
facilities of the multifunc-
tional high-rise cluster of
the Moscow International
Business Center “Moscow
City” is a complex engi-
neering problem. It
requires a comprehensive

set of geotechnical mea-
sures and calculations tak-
ing into account the specif-
ic conditions affecting the
selection of reliable and
rational foundation solu-
tions. The key is collabora-
tion with highly qualified
geotechnics specialists
right since architectural
draft phase to shape the
sound geotechnical solu-
tions.

The Moscow-City is the most ambi-
tious Russian project of recent decades
in terms of high-rise and underground
construction. Problems and challeng-
es emerging in the course of its imple-
mentation are generally observed in
[1,2].

The Plot 2-3 of the Moscow-City
is assigned for the multi-purpose
“Moscow Wedding Palace” with high-
rise office tower (250 m high, 45 floors
above ground) with app. 50x50 m
footprint, surrounded by beautiful
stylobate with glass atrium sitting
over more extensive 4-storey sub-
grade and podium part. The tower
at Fig. 1 has spectacular double helix
form (the architect’s concept was
inspired by dancing couple), which
may cause additional stresses in
the load carrying shaft due to wind
effects. Position of the central core
and interior columns along the entire
height of the tower is invariable. The
exterior corner columns follow the
bending of the helix transferring sub-
stantial eccentric load onto the sub-
structure.

The worldwide experience proves
that ensuring of stability and dura-
bility of high-rise buildings requires
deep embedding of foundations and
solid spatial rigidity of load bearing
carcass. For such a structural scheme
the key indicators of its deformations
are heeling, erratic settling and, to a
lesser extent, absolute settling. The
admissible values of these parame-
ters enable normal operation of a tall
building. Determination of deforma-
tion design indexes and elaboration
of foundation for high-rise buildings
are carried out basing on mathemat-
ic modeling of interaction between
foundation, ground base and high-rise
superstructure.

The design issues concerning the
foundations of high-rise buildings are
described in detail in [3-7]. These are
caused in general by the fact that the
taller the building, the deeper it is
embedded, the wider its footprint, the
more qualitative changes in the pro-
cess of formation of the stress-strain
state (SSS) of ground base, structures
of foundations and buildings, as well
as joint work of the whole system. The
existing Russian regulations on survey-
ing methods and calculations of foun-
dations were developed and tested by
construction practices of the USSR and
the RF for conventional buildings of up
to 25 storeys. These methods encom-
pass a huge number of empirical
rules and dependencies reflecting the
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TABLE. BASIC PARAMETERS OF PHYSIC AND MECHANICAL SOIL PROPERTIES

- - g Ultimate strength at uniaxial
v 3 o : q
é E : € compression R, mPa Elastic
. . = o .
| Solgmedns | Ev | S deormaten | g+ | | 5
& E < z Air dry Water saturated Py
[a) a S 5 condition condition 9
wv o
3 Pulverescent sand normal 2.02 0.57 23.1
normal 2.06 0.55 21 0.02 7
Light sandy loam, from soft- Il 2.07 0.57 20 0.02 6
3a ) .
plastic to hard-plastic
| 2.08 0.60 19 0.02 6
normal 2.28 0.32 31 0.01 44
4 Hard, semi-gravel clay sand I 233 032 30 001 318
and loam
| 238 0.36 28 0.01 31
normal 247 43 35 41 33
6 Non-malax medium solidity I 255 40 31
dolomite limestone
| 261 38 28
normal 2.11 16 9
7 Malax frail limestone 1l 2.16 13 7
| 220 12 6
normal 2.03 0.69 <3 21 0.03 27
8 Light pulverescent hard medium I 508 077 19 003 24
and strong leaf clay
| 2.11 0.82 18 0.03 21
normal 242 0.28 20 10 21 45 24 232
9 Frail malax marl ] 244 31.00 17 8 19 40 2.1
| 246 0.33 15 7 17 37 2
normal 2.60 0.21 48 42 39 52 7.7 580
Non-malax medium-solid ] 248 0.22 45 39 36 51 6.67
10 -
dolomite limestone
| 250 0.23 42 37 34 50 6.34
normal 227 0.33 16 10 18 44 1.95 280
11 Malax frail limestone Il 2.30 0.35 15 8 16 36 1.71
| 233 0.36 15 8 15 30 1.55
normal 2.07 0.54 <3 24 0.05 24
Hard an('1 seml-har'd IF)ams and I 212 0.56 23 0.05 23
12 clays, with sporadic limestone
interlayers I 2.16 0.57 22 0.05 22
normal 239 0.27 27 22 27 50 4.03 1040
13 Non-malax medium-solid Il 243 0.30 24 19 23 48 3.62
dolomite limestone
| 246 0.32 22 18 21 46 3.36
normal 227 0.36 18 12 22 45 245 540
14 Malax frail limestone Il 233 0.40 15 10 18 41 2.1
| 237 0.44 12 9 15 39 1.85
normal 2.34 0.30 12 6 18.2 43 14 340
Frail malax marl with frail I 238 033 10 5 17.05 36 1.07
14a limestone and hard clay
Ty I 241 034 8 5 16.29 31 0.84
normal 2.28 0.36 20 9 20 36 2.12 810
15 Malax frail limestone I 2.31 0.38 17 8 17 33 1.93
| 232 0.39 15 7 16 32 1.82
normal 247 0.22 37.42 24.96 35 51 443 930
Malax medium-solid dolomite Il 250 0.24 32.65 23.23 31 48 3.95
16 limestone
| 2.51 0.25 29.54 20.46 28 46 3.63
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parameters of conventional buildings.
Thus, the foundations for tall buildings
should be designed basing on individ-
ual customized specifications under
supervision by geotechnical research
organization.

To ensure admissible deformation
parameters of high-rise buildings the
preferable sites are those, which fea-
ture homogeneous and solid rocks or
just slightly compressible soils lying
at acceptable depth. The foundations
of famous skyscrapers in Chicago and
New York are set upon homogeneous
solid bedrock that lies at relatively
shallow depths (less than 10-20 m).
For Moscow, in general, such layers
lie much deeper (over 30-40 m), their
mechanical properties are relatively
poor, the soils are characterized by
heterogeneity, fracturing, and karst
suffusion processes of the upper lime-
stone layers.

The characteristic geological pecu-
liarity of the Moscow-City site influenc-
ing selection of foundation typology
is occurrence of 10-25 m thick (down-
right) non-uniform modern anthropo-
genic (tQ,) and alluvial (@Q,) deposits
over coal interbedded rock system of
the upper stratigraphic section (3.3-6.8
m thick Perhurov C pr and/or Ratmirov
C,rt limestones, and 4.1-12 m thick
Neverov C,nv and Voskresensky C,vs
clays and marls, 6.8-9.5 m thick Suvorov
C,sv limestones, clays and marls) and
medium stratigraphic section (Podolsk-
Myachkovo Cpd-mc limestones with
explored thickness up to 50 m). The
typical engineering-geological cross-
section of the ground base is shown at
Fig. 2. The degree of rock fracturing var-
ies from apparent throughout Perhurov
and Ratmirov limestones to mostly
medium and rarer indistinct through-
out Suvorov Podolsk-Myachkovo lime-
stones. The limestones feature caverns
and numerous earth layers and lentils
within the upper levels.

The basic physical and mechani-
cal parameters of explored soil strata
are given in the table. Parameters of
the Mohr-Coulomb standard strength
criterion (angle of internal friction @,
specific cohesion ¢) for fractured lime-
stones directly characterizing their
strengthin the natural occurrence were
specified by prospectors according
to special technical requirements and
objectives designed by NIIOSP. In the
course of regular surveys, instead of
specified strength parameters accord-
ing to laboratory testing of small rock
samples, only the value of strength
limit at uniaxial compression R_indi-
rectly characterizing the strength of
fractured rock is to be determined.
Small size of the samples, artificially
selected from solid non-fractured
parts of the kern do not allow to take
into account the effect of fracturing on
the strength of certain soil.

Groundwater is represented by 4
aquifers: alluvial-Perhurov (overlying
the coalbed), Ratmirov, Suvorov and
Podolsk-Myachkovo. The horizons vary
by suffusion, pressure head and water
permeability of soils.

The matter of assessing karst suf-
fosion hazard at the construction site

is of great importance. According to
engineering and geological zoning
of Moscow the City site is considered
as potentially hazardous in terms of
karst suffusion processes. However,
15-25 m deep embedding of founda-
tions eliminates the very probability
of settling or gaps beneath the foot-
prints of the buildings for the follow-
ing reasons:

- Suffusion loss of loose material
from bulk soils, alluvial sands and car-
bonate-sandy loam filler into eluvium
Perhurov limestones is impossible,
because these materials will be exca-
vated;

- According to the drilling and geo-
physical studies, there are no karst
cavities in Ratmirov, Suvorov and
Myachkovo limestones;

- Suvorov and Podolsk-Myachkovo
limestones are overlain with 7-12 m
thick layer of scarcely permeable
Voskresensky clays;

- Construction sites on all sides will
be protected waterproof enclosure
(slurry wall) embedded into water
impermeable to prevent the ground-
water effects and suffosion of loose
material, in particular.

With regard to the above-mentioned
engineering-geological conditions
of the Moscow City the most ratio-
nal foundation solution for high-rise
buildings is a pile raft supported by
bearing piles, which are embedded in
well homogeneous and stable Suvorov
or Podolsk-Myachkovo limestones.

According to regulations, the bear-
ing capacity of piles supported by
rocky ground is characterized by their
diameter d, strength at uniaxial com-
pression and depth of embedding
into rock massif /. This contradicts
the results of extensive studies prov-
ing that most of load caused by piles
embedded into the rock massif is usu-
ally taken along their lateral surfaces,
which is the matter of shear resistance,
not resistance against the bedrock
under the bottom edges of piles [8].

Another important factor influenc-
ing the bearing capacity of piles is the
technology of embedding. For exam-
ple, the remnants of bentonite on
the walls of the borehole may reduce
resistance along the lateral surface of
the pile by 25% compared to the pile
embedded without bentonite [8, 9].

The sludge formed during drilling
may substantially reduce resistance
against the soil under the pile base. If
the base is supported by material hav-
ing low modulus of deformation, full
mobilization of resistance against the
bedrock would be preceded by sub-
stantial settling of a pile. This induces
shear stresses along its lateral surface
exceeding the peak values of shear
contact in the system concrete-rocky
ground, which would decrease down
to residual values. As a result, the
bearing capacity of piles would also
reduce. So, if there is no guarantee of
sound trimming of the borehole’s bot-
tom, the only thing to rely upon is the
shear resistance of the lateral surface
of a pile.

The so-called “edge effect” has sub-
stantial impact on the work of pile

foundation under load. The results
of numerous elasticity calculations,
experimental data and elasticity-
plasticity calculations at low load-
ing prove that peripheral piles of the
group (perimeter, corner, end) may
have stronger jacking resistance than
the central ones [3]. The same way
the central piles - due to the effect of
pile group - have higher yielding than
the peripheral ones. There are actual
designs of pile foundations for high-
rise buildings, which feature shorten-
ing of piles away from the center to
the periphery to align the resistance
of foundation [4]. At the same time,
the field experiments and theoretical
studies using the elastic-plastic soil
model under substantial loading [10]
proved that as soon as local bearing
capacity of peripheral piles is reached,
the further loading of the foundation
leads to reverse situation - the central
piles acquire stronger resistance than
peripheral ones. Such transformations
also occur about reactive resistance of
soil under the foundation plate [11].
Accordingly, such a complex multi-
stage work of piles and foundation
plate should be taken into account in
the course of designing, in particular,
for determination of variable stiffness
coefficients of soil and piles under the
foundation plate.

Considering these factors and the
NIIOSP experience, the pile founda-
tion meeting the requirements on reli-
ability and rationality was designed
for the high-rise tower. It is detached
from low-rise podium by the settle-
ment joint. The 15 m deep excavation
is complemented with the 0.6 m thick
waterproof slurry wall embedded into
low permeable Voskresensky clays,
enabling effective protection against
flooding and proper conditions for
foundation arrangement.

The bored piles subject to medium
pressure g = 1 mPa with diameter d =
1.5 m and length | = 29 m are located
underthe high-rise partof the building.
The piles pierce through more com-
pressible and less solid clays, marls and
limestones, which are much fractured
or rather thin and heterogeneous. The
bases of the piles are embedded into
thick solid medium or slightly frac-
tured rocky soils (Podolsk-Myachkovo
limestones) down to a depth of not
less than 3.5 m in order to transfer the
load mainly onto the lateral surface of
embedded part of the pile.

Proved technologies were recom-
mended for pile arrangement to
ensure design values of stiffness and
strength of the pile shafts and their
bearing capacity in contact with soil.
The piles are arranged in flooded holes
drilled through unconsolidated sedi-
ment layer protected by casing (with-
out bentonite slurry) into the bedrock.
Cementing of fractured rock within a
radius of 3-6 m from the bottom of the
pile is provided to ensure reliable work
of fractured bedrock.

Given the uneven loads transmit-
ted onto the foundation, the piles are
located in the heavily loaded central
core zone with 2.5 m span and grouped
under the columns of its peripheral

part with app. 4 m span. Accordingly,
the plate raft of pile foundation is 4
m thick in the central part and 3.5
m thick - at the perimeter. Variable
span between the piles and thickness
of the raft enable aligning the foun-
dation settling that reduces stresses
in the foundation and superstructure,
increasing reliability and rationality of
the design solution. Application of this
way of settling alignment by reducing
length of the piles from the center
to the periphery [4] is impractical in
this particular case, because the lat-
eral surface of regular and bearing
piles work only within limited length
of their parts embedded into the bed-
rock (/,=3.5m).

The basic calculations of the tower’s
foundation were carried out using the
PLAXIS geotechnical software. If used
skillfully, this application allows to
determine the accurate spatial pattern
of the soil’s SSS and interactions of the
ground bed, foundation elements and
building envelope. On assessing the
results of engineering and geological
surveys, one of available PLAXIS soil
models was selected - the elastic-plas-
tic Mohr-Coulomb model relevant to
recommended concepts of the exist-
ing Russian regulations.

Applicability of the model, values of
soil parameters obtained in the course
of surveys and coefficients of working
conditions within the “pile-soil system”
specified with regard to the current
standards, was additionally proved by
preliminary design modeling based
on Osterberg’s static load field test-
ing (O-cell) procedure applied to two
sample piles. In the course of testing
a hydraulically driven, high capacity,
sacrificial loading device with bearing
plates installed within the pile split it
into two parts: the longer upper part
(working upward against upper side
shear) and shorter lower part load is
applied to the O-cell, it begins work-
ing in two directions; upward against
upper side shear and (working mostly
downward against base resistance).
According to the results of the same
up- and downward loading of rele-
vant parts of the piles are measured in
terms of displacement and reactance
(Fig. 3). In this case, the SSS of soil mass
close to the pile, particularly in areas
adjacent to the underground point of
load application («O-cell») and above
this level is much different from this
parameter for pile foundation under
impressing load. These difference is
caused by mutual influence (mutu-
al damping?) of oppositely directed
loads through the surrounding soil
mass, in particular, additional stresses
(at upward loading) and initial (gravi-
tational) stress. These leads to inac-
curate pile-soil resistance measure-
ments, which do not allow to follow
these data for determining of the total
bearing capacity of the designed piles
at vertical impressing by mere summa-
tion of resistance values (as per GOST
5686-94). Therefore, it's preferable to
use such test data for adjustment of
deformation and strength parameters
of soils by comparing the calculated
and measured curves of vertical dis-
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placements and stresses along the
pile’s shaft. Location of displacement
and stress sensors at the boundar-
ies of dissimilar soil layers (DSL) and
«O-cell»testing enable to investigate
the characteristics of separate soil lay-
ers, which can not be performed using
the conventional GOST 5686-94 meth-
odology.

Juxtaposition of the results of math-
ematical simulation of the pile tests
and experimental data, which is illus-
trated at Fig. 4, proved that the values
of soil parameters recommended by
the geologists ensure the necessary
calculated safety margin using the
elastic-plastic Mohr-Coulomb model
available within PLAXIS capacity.

Fig. 4 shows displacements of upper
and lower supports distributing the
load from jacks. The solid curves repre-
sent the results of mathematical model-
ing, whilst the individual points render
the experimental values. Displacements
of the bearing plates are marked with
red and blue, whilst green indicates the
pile base displacements. Comparative
analysis showed that the modulus of
limestone deformation is too much
understated by prospectors, which is
probably due to conservative approach
to estimation on the basis of just limited
direct test data available. We should
also note that the results of measure-
ments and calculations showed inten-
sive damping of longitudinal forces at
a distance from the load application
point, and the assumption that loads
are mainly transferred onto the bedrock
through the lateral surfaces of piles was
also confirmed.

To make sure that architectural
and structural solutions (rigidity and
strength capacity of its load-bearing
frame) are sound in terms of reliabil-
ity and efficiency, we calculated the
variable yielding of pile base of the
foundation plate. Detailed 3D simula-
tion of interaction between piles, soil
and foundation plates in characteristic
zones, in particular, at the boundary
(perimeter) and central (internal) areas
was also conducted.

The point symmetry scheme simpli-
fied quite accurate simulation of founda-
tion fragment equal to 1/4 of the whole
(Fig. 5, 6). Fig. 6 shows an axonometric
view of simulated area of the pile raft
and the soil mass. In accordance with
fundamental Saint-Venant’s principle,
influence of rigidity of the superstruc-
ture on the work of foundation was
taken into account by inclusion into
the computational domain of the lower
overground floors with a total height
exceeding the width of the tower (Fig. 7).
All this allowed for required accuracy of
numerical calculations by reducing the
total number of finite elements (FE) to
include more of them into the calculated
fragment. The margins of the fragment
coincided with the SSS symmetry planes
of the pile foundation and superstruc-
ture. To account for the influence of pos-
sible local fluctuations in the reactions
of piles, the calculation was performed
within a wide range of average load onto
the slab foundation g = 0.8-1.4 mPa in
increments of 0.2 mPa in order to con-
sider probable local fluctuations.

Calculations were carried out in
several stages: upon getting the data
on soil properties and superstructure
design, according to the results of con-
trol tests of the piles, in the course of
adjustment of structural design and
recalculation of the loads transferred
onto foundation. Ultimately, the solu-
tion allowed obtaining reliable quali-
tative and quantitative patterns of SSS
distribution all over the plate raft of
pile foundation, as well as marginal
and group effects in its pile base.

Fig. 8-12 feature illustrations
describing the SSS of soil mass and
pile foundation. Fig. 8-10 represent
the settling isofields of soil mass
and pile foundation. The isofields
under the central core, especially in
Fig. 10, obviously prove concentra-
tion and alignment of settlings. Fig.
11 shows lateral and downward con-
centration and dispersal of vertical
normal stresses in the areas underly-
ing the bottoms of the bearing piles.
Concentration of the soil resistance
under the bottom and along the lat-
eral surface of the piles is noticeable
the most. As we approach the perim-
eter of the pile group, the area of con-
centrated of lateral resistance gradu-
ally extends upward, whilst the piles
located around the perimeter of the
raft are subject to lateral resistance
throughout their length. The values
of shear stress under bottoms of bear-
ing piles do not generally exceed the
marginal contact shear resistance of
soil, and the thickness of plastic flow
zone is negligible.

The calculation results within the
range of uniformly distributed loads
acting on the foundation plate were
obtained by the characteristic pile
resistance curves, an example is shown
at Fig. 12 (location of the piles is shown
at Fig. 5). Fig. 12 demonstrates that the
nature of pile resistance detected by
calculations (total contact resistance of
the soil) corresponds to the patterns of
marginal and group effects, depend-
ing on location of piles in the group.

According to pile resistance param-
eters (settling-loading rate: example
is shown at Fig. 12), the alterations of
rigidity coefficient of the piles in the
range of average pressure onto the
plate raftg=0,8 - 1,4 mPa (Fig. 13) were
also determined. On the basis of these
ratios, it was recommended to consider
variable yielding of the pile foundation
in terms of static calculations of the
pile raft and superstructure (Fig. 14).
The preliminary Option 1 was used to
develop design solutions for bearing
carcass and determining design loads
on foundations. To avoid methodolog-
ical and accidental errors the carcass
calculations were performed indepen-
dently by several organizations (A. A.
Gvozdev NIIZhB, the team leaded by
Dr. Tech. Sciences S. B. Krylov; ENPI,
the team leaded by Dr. Tech. Sciences
V. I. Travush; GK-Techstroy, the team
leaded by M. I. Kelman).

For terminal detailed designing of
piles, plate raft and superstructure
NIIOSP recommended the Options 1a
and 2 considering variable yielding of
pile foundation, which are intended
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for static calculations of plate raft as
a part of load-bearing frame of the
tower (Types | and Il of marginal states,
respectively).

The key performance indicator of the
computational model is convergence
of the simulation results with field
tests. While the foundation of Wedding
Palace was being designed, the car-
cass of Imperia Tower was underway
at the neighboring Plot 4. NIIOSP was
performing the complex geotechnical
monitoring of the tower’s substructure
SSS and the foundation bed. Given the
similarity of the engineering and geo-
logical conditions at Plots 2-3 and 4,
the lengths of piles and foundation
designs, as well as design concepts of
these high-rise buildings and the values
of transmitted loads, the geotechni-
cal monitoring data and the results of
the foundation calculation for Plots 2-3
were qualitatively juxtaposed.

The NIIOSP geotechnical moni-
toring includes measurements of:
settling of monolithic slab raft (Fig.
15), layer-specific foundation bed
deformation (Fig. 16), concentration
of stresses in piles etc. Vertical dis-
placement of the raft was detected
both by indicators set around the
perimeter and those attached to the
load bearing structures of the central
core of the tower. Measuring of layer-
specific soil displacement was con-
ducted using the unique equipment
and subsurface indicators designed
by NIIOSP [12].

Analysis of the contour lines
obtained in the course of monitor-
ing shows that maximum settling all
over the footprint is observed in the
central core zone, which is the most
heavily loaded element of a tall build-
ing. Comparison of simulation results
(Fig. 11) and monitoring data (Fig. 15)
proves good convergence between
calculated and measured deforma-
tions.

Analyzing the nature of calculated
and measured layer-specific deforma-
tions under the raft we can also note
appropriatecommensurability (Fig. 16).
Discontinuities of calculated curve of
layer-specific deformations are caused
by heterogeneity of engineering and
geological conditions and peculiarities
of the finite element methodology,
meanwhile the local surges of experi-
mental parameters may be induced by
difficulties with conducting measure-
ments on-site.

The piles equipped with sensors
at both ends (head and bottom) are
located in the corner and peripheral
zones. The stresses measured at the
bottom of the piles are rather low and
do not exceed 100 ton-force, which
is confirmed by the results of calcula-
tions and those above-noted patterns
of the bearing piles embedded into
the rock massif. The stresses, mea-
sured at the heads of the corner and
perimeter piles are equal to 1550 and
950 ton-force, respectively, i.e., the
measured stress ratio of the corner
and peripheral piles is 1.6. The results
show that the greatest stresses occur
in the corner piles, and their values
1.4 times exceed those occurring in

the peripheral piles (see Fig. 12). Thus,
the actual load distribution pattern
onto piles all over the foundation is
quite comparable with that calculated,
which confirms the accuracy of esti-
mation of the afore-mentioned edge
effects in the pile raft.

KEY FINDINGS

The analysis of geotechnical condi-
tions at the construction site, calcula-
tions and monitoring results revealed
a number of features in terms of tall
structural design.

The engineering and geological
conditions at the Moscow City site pre-
scribe solid bearing of foundations for
tall buildings onto bedrock of slightly
or moderately fractured Podolsk-
Myachkovo limestones.

While formulating the technical con-
ditions and requirement specifications,
it should be taken into account that
fracturing of the soil is not considered
properly, if strength parameters are set
by analyzing artificially selected minute
taken from non-fractured parts of kerns.

The results of monitoring and calcu-
lations proved that in the geotechnical
conditions of the Moscow City site
the bulk of load applied to the pile is
transmitted through its lateral surface
embedded down to a great depth into
solid and slightly fractured bedrock.

To refine the initial parameters of
the computational model it is rec-
ommended to carry out the reverse
analysis of already performed static
loading tests. Such an analysis should
specify the mechanical properties
of the soil and values of operational
coefficients in the pile-soil system
(parameters of contact “interface”
design model).

Calculation of pile foundations for
tall buildings requires more than just
standard regulatory procedures. In the
course of calculation it is necessary to
consider the stress distribution between
piles all over the raft (edge effect).

The analysis of results of monitor-
ing and calculations showed that the
corner piles are subject to stresses 2-3
times as greater than the central ones,
and 1.2-1.4 times as greater than the
peripheral ones. During the strength
calculations and detailed design of
the pile shaft this issue should be also
taken into account.

To perform an accurate calculation
and ensure reliability of design it is
recommended to carry out the inte-
gral calculation of both the superstruc-
ture and foundation. In this case, an
iterative procedure consisting in the
stepwise determining of the load act-
ing on the pile and its yielding (calcu-
lated stiffness) can be used. It is recom-
mended to conduct the iterative cal-
culation setting the stiffness values for
each pile in the range of 0.8-1.4 of total
computational load onto the pile.

Comparative analysis of monitoring
data and calculation results shows that
the methodological approaches, repre-
sented in this study, which were used
by NIIOSP in the course of designing,
ensure high performance foundation
solutions meeting the requirements of
appropriate reliability and expediency.
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GLOBAL AND LOCAL EVOLU-
TIONAL INTENSITY PATTERNS
OF CLIMATIC AND GEOPHYSICAL
IMPACTS OVER URBAN AREAS

The article overviews the
phenomena of global
climatic and geophysical
impacts on buildings and
structures as a result of
gravidynamic disturbances
in near-Earth space envi-
ronment recently discov-
ered using variametric
spectral analysis.

One of the most acute civil and
industrial challenges of the period
is dramatic depreciation of utilities
and basic structures of buildings
and facilities, including geotechni-
cal degradation of foundations. This
problem, both in Russia and abroad,
is getting even more topical due to
growing impact of hazardous climat-
ic and geophysical factors driving
new, previously little-studied, and,
consequently, unregulated exces-
sive loads and effects on buildings
and facilities. Given that the urban
planning prospect of can be more
than 100 years, whilst safe opera-
tional life of buildings may be more
than 40, the problem of forecast-
ing climatic and geophysical impacts
due to global climate fluctuations
is much needed by insurance com-
panies and self-regulatory organiza-
tions, in particular, in cases of erec-
tion of critical structures, such as tall
buildings and underground facilities.
This article is an entry in a series of
publications presenting the results
of unique interdisciplinary research
on previously unknown or little-
studied phenomena enabling global
geological, geophysical and climatic
processes caused by gravidynamic
disturbances in near-Earth space of
distinct resonance or cyclical nature.
These studies are the contribution
into existing scientific concepts of
cosmo-terrestrial cause-effect rela-
tionships and drivers of evolutional
intensity of natural processes on
global scale. The article deals with
basic research data on detection,
classification, interpretation and veri-
fication of potentially hazardous vari-
ations of climatic, geophysical and
meteorological processes. These are
the basics for discovery of previously
unknown cosmogeneous evolutional
intensity fluctuations of maximum

and average daily temperatures, daily
precipitation, seismic activity, aver-
age daily wind speed and humidity in
urban areas as a result of gravidynam-
ic disturbances in near-Earth space.
Hypotheses about substantial influ-
ence of gravitational perturbations
caused by the Sun and planets of the
solar system on climatic, agronomic
and epidemic processes on Earth were
advanced by a number of domestic
and foreign scientists in the early
twentieth century [1]. However, inex-
plicable variable duration of these
cycles did not allow verifying the pro-
posed hypotheses about the driving
forces of terrestrial manifestations
of universal gravitational perturba-
tions. Only in 1994-2000, on discov-
ering radial gravitational resonance
of celestial bodies [2] the scientists
were able to explain the cause-effect
relationships and resonance gravidy-
namic patterns of global variations in
intensity of some hazardous climatic
and geophysical processes on Earth.
These phenomena, which formula
was presented at the | International
Aerospace Congress in August 1994
[2], were discovered and theoreti-
cally developed prior to explosion
of the Shoemaker-Levy Comet on
Jupiter. The reports for the VIl Russian
Symposium “Mechanics of weightless-
ness Results and prospects of funda-
mental research gravitationally sensi-
tive systems, 2000, the “IV All-Russian
Environmental Workshop” (UNESCO-
Yuri Gagarin Cosmonaut Training
Centre, 2000), the IV All-Russian
Scientific Conference “Physical prob-
lems of ecology (environmental phys-
ics), 2004” and at the International

Conference “Enhanced safety of
buildings and facilities in the course
of construction and operation, 2009".
Experimental verification of evolu-
tions was carried out using variamet-
ric spectral analysis methodology on
the basis of network international
meteorological observations data
covering geographically distant cit-
ies (Moscow, London, Anchorage,
Buenos Aires, Canberra, Tokyo, etc.)
before and after Shoemaker-Levy
Comet explosion. Such a juxtapo-
sition (before and after) helped to
detect or not the influence of the
burst of gravitational perturbations
(16-22 July 1994) from that Jupiter
explosion on enabling of cosmo-
terrestrial relations and expected
follow-up excitement of natural pro-
cesses on the Earth. The essential
operating diagram of the basic ver-
sion of the method is presented at
Fig. 1, whereby the first operational
block of operations generates mete-
orological observations data array
for the period [t,t,] of R(t) param-
eter fluctuations; the second block
indicates and streamlines the maxi-
mum values of variations during the
observations; the third - features the
calculated spectral image of these
variations. Then, at the fourth phase,
here comes a theoretical model of
the mechanism of causation and pat-
terns of the process. The spectral
image of mathematical model M(f)
is formed by Fourier transformations
of normalized variations to be juxta-
posed (Operation 5) with the spec-
tra normalized variations of these
observations. In case of convergence
of simulated and natural variations,
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the theoretical model can be veri-
fied as accurate or not. Mapping (5,
6) of spectra (3, 4) and (3a, 4a) allows
detecting new or increased activity of
recorded earlier causal intensity evo-
lution, such as weather and seismic
processes in the period [t,t,] after
the comet explosion compared to the
earlier period of observation [t,t,].
If the models of the observed phe-
nomenon or process are inaccurate,
a new hypothesis is proposed, and
the sequence of operations (4, 4a
and 5, 6) is repeated until verification
is accurate and reliable. Verification
of mathematical models (theoretical
hypotheses) can be realized in the
spectral range, as shown at Figure
2. Accuracy of the theoretical model
is determined by cross-correlation
coefficient of spectral images of
observed and simulated phenom-
ena in terms of R(t) parameter.
Variametric analysis of climate pro-
cesses evolution, conducted using
meteorological observations data
proved that the spectrum of fluctua-
tions in all cities, usually contains two
groups of spectral components: first
group is of global nature observed
in all these cities, and the second is
a reflection of the local natural and
anthropogenic manifestations of cli-
matic peculiarities in the urban areas,
which are subject to climatic zon-
ing, for example, for the detection or
identification of local cyclic (spectral)
drivers. In this connection, the cross-
correlation analysis of spectral varia-
tions in intensity of fluctuations in
different cities would allow to high-
light both the global and the local
manifestations and patterns of evolu-
tion of these processes. For example,
if the observed evolution pattern of
i-th parameter of climate processes
(eg, maximum, minimum or average
daily temperatures, daily precipita-
tion, daily magnitude of earthquakes
or average daily wind speed, etc.) for
some particular j-th city, or a par-
ticular j-th urban area is presented
in the form of the spectral evolution
function |(ij ( f ) , the global compo-
nent of this parameter’s evolution
K, ,(f) can be extracted by cross-
correlation in the spectral range of
evolutionary spectral functions for
all studied cities or areas, that is
J ¥
K,,,(f’){]_[k,,(f)]
W ,
where j is the number of local
points (regions) of observations of the
i-th variation of climatic parameter.
In turn, the local manifestations of
local evolution patterns of climatic
parameters in the spectral map for
a certain j-th city or particular j-th
urban area can be written as:

1
Kol DY = K (Fy =k (N =k, ()% K (]

These algorithms of spectral varia-
metric analysis of evolutionary pro-
cesses, such as climatic ones, allow to
generate foreach areaits own spectral
«templates» of the resonance and/or
cyclic climatic consequences of global
and local natural and anthropogenic
processes, which greatly influence on
local climatic conditions, and conse-

quently, climatic loads on buildings
and facilities and their foundations.
These weather observations are
usually posted at the relevant
sites in the form of tables of fol-
lowing international format:
The meteorological tables fea-
ture notation and dimensions
specified in the list at Fig. 3.
In view of detail presented in the
paper materials, we let’s examine the
spectral patterns of influence of the
gravitational burst at the explosion
of a comet on Jupiter, considering
the meteorological observations of
maximum and average daily tem-
peratures in London, Anchorage,
Buenos Aires and Canberra.
To form the spectra of vibrations
and temperature variations, we used
two data arrays obtained before and
after the Shoemaker-Levy Comet inci-
dent: ([t,t,] - since January 1973 till
December 1993, inclusive, and [t,t,]
- since August 1994 till August 2009).
The range of spectral transformation
(f ..~f..) €xtends from 2.1*10-9 to
2.89%10-6 Hz (4-5.488 days for the
period). The range of fluctuations for
each day of ayear was calculated using
the average value at the same day of
a year during more than 100 years of
weather observations. The fluctua-
tion spectra of maximum daily tem-
perature in these cities represented
at Fig. 4 (blue or lower spectral curve
- according to data since January 1973
till December 1993, the red or the
upper curve - since August 1994 till
August 2009 inclusive). Dominating
cycles of evolutionary temperature
variations are characterized by higher
frequency (shorter period) than sea-
sonal cycle of a year, which is proved
by a grid of orbital and radial gravidy-
namic frequency resonances of plan-
ets, as well as mixed harmonics of
nonlinear interaction between each
other and with the Sun perturbations.
The spectra of maximum and aver-
age temperature variations in
London, Anchorage, Buenos Aires
and Canberra during the periods
before and after the comet explo-
sion at Fig. 4, as well as their cross-
correlation spectra at Fig. 5, confirm
the hypothesis of the existence of
previously unknown phenomenon
of cosmogeneous intensity evolu-
tion of global maximum and aver-
age daily temperature fluctuations of
gravidynamic nature in urban areas.
Similar results were obtained
using spectral variametric analy-
sis on daily mean wind speed data.
Fig. 6, as an example, renders the
spectral influence patterns induced
by the burst of gravitational perturba-
tions as aresult of the comet explosion
on evolutionary intensity variations
of mean wind speed (V(t)), accord-
ing the official meteorological data
in London, Anchorage, Buenos Aires
and Canberra (blue or lower spec-
tral curve - according to data since
January 1973 till December 1993, the
red or the upper curve - since August
1994 till August 2009 inclusive).
Fig. 7 shows the cross-correlation
spectral variations of daily mean wind
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speed in London, Anchorage, Buenos
Aires and Canberra (blue or lower
spectral curve-according todatasince
January 1973 till December 1993, the
red or the upper curve - since August
1994 till August 2009 inclusive).
Within the cross-correlation spectrum
the global variations of daily mean
wind speed (according to meteoro-
logical data from London, Anchorage,
Buenos Aires and Canberra) the
cycles and gravitational perturbation
resonances of in near-Earth space
are represented, including, inten-
sity of troposphere aerodynamic
manifestations in descending order:
« 1531.57 days long period of qua-
dratic component radial gravi-
dynamic resonance of Jupiter;
« 414.7 days long period of mixed
harmonic of frequency difference
between Earth rotation and radial
gravidynamic resonance of Jupiter;
« 583.9 days long period of mixed
harmonic of frequency difference
between Earth and Venus rotation;
- 881.8 days long period of mixed
harmonic of frequency differ-
ence between rotation and
radial gravidynamic resonance;
- 686.68 days long period of
frequency of Mars rotation.
At higher frequencies or shorter
cycles and resonances the spectral
terms of wind impacts have rather
high density, due to aerodynamic and
thermodynamic manifestations of
mixed harmonics of rotation frequen-
cies and radial gravidynamic reso-
nances of Earth and Moon, includ-
ing mixed harmonic frequencies of
Sun gravidynamic perturbations.
Thus, the spectra of variations of
daily mean wind speed in London,
Anchorage, Buenos Aires and
Canberra before and after the
Shoemaker-Levy comet explosion,
as well as their cross-correlation
spectra, support the hypothesis that
previously unknown phenomenon
of cosmogeneous evolution of the
global fluctuations intensity of wind
loads in urban areas of gravidynamic
nature exists. Dominating cycles of
evolutionary cosmogeneous varia-
tions of daily mean wind speed as
well as average temperature, have
frequencies different from the annu-
al seasonal cycle, causing thereby
not only more intensive of wind
loads, but also their seasonal shift.
To verify the phenomenon of cos-
mogenic evolution of seismic activity,
as well as to identify causal relation-
ships and its gravidynamic drivers,
the authors applied the method of
spectral variometric analysis of evo-
lutionary processes using the data
of international seismic observa-
tion network before and after the
Shoemaker-Levy Comet explosion.
Since the presented earthquake
magnitude date was represented
in terms of the Richter scale, their
energy was calculated as follows.
Thus, the earthquake magni-
tude is «calculated as follows:
m=1.3+0.61 ,wherem-magnitude, lo
- intensity, according to Mercalli scale;
or this way: m = 2.2 + 1.8 Iga_, where

a, - ground acceleration (cm/sec?);

then, to calculate the energy of

the i-th seismic event the fol-

lowing formula can be wused:
IgE,=11.4 +1.5 m,

or E=Pot(11.4+1.5m). (1)

Daily value of the total earthquake

energy detected all over Earth was

specified by the formula:

N 24
E=).El @
|

where N - number of earth-
quakes detected per day, that
is since 0:00 till 24:00 GMT.
Fig.8renders one of the first results of
the MSSU variometric spectral analy-
sis of daily seismic activity on Earth
since 01.01.1994 till 24.10.1996, ie over
1,024 days, according to official data
featuring global positions and mag-
nitudes of seismic events provided
by the Joint Institute for Earth Physics
(UIPE RAS) during the specified peri-
od before and after the Shoemaker-
Levy Comet explosion on Jupiter.
The R(t) curve of normalized a sig-
nificant daily intensification of
earthquake released energy after
the explosion. The number of earth-
quakes on Earth per day, for example,
with magnitude greater than 2 points
on the Richter scale, after 256 days
of observations on explosion of the
comet,increasedalmost 10-fold (from
about 250 to more than 2000 events).
The spectrum features clearly distin-
guished high-Qterms of gravitational
resonances and orbital revolution of
the Earth, Venusand Moon, including:
- T, = 2583 - radial gravidy-
namic resonance of the Earth;
« T, = 151.3 .. 158.9 - superposi-
tion of harmonic sum of radial fre-
quency gravidynamic resonance
of Earth and Venus revolutions;
« T, = 1159 ... 115.9 - superposi-
tion of harmonic frequency differ-
ence of Earth and Mercury revolu-
tions, and the second harmonic
frequency of Venus revolutions;
« T, = 27.32 .. 29.5306 - synodic
and sidereal frequency mani-
festations of Moon revolutions;
- T, = 25.38 - the period of rotation
of the outer visible layers of the Sun;
« T, =193 .. 20.9 - superposi-
tion of synodic and sidereal
manifestations of gravidynamic
radial resonance of the Moon.
Thus, the obtained spectra of seis-
mic activity variations, support the
hypothesis that previously unknown
phenomenon of cosmogeneous
evolution of global intensity vari-
ations of daily seismic activity of
gravidynamic nature exists on the
Earth. Dominating cycles of cosmo-
geneous evolutionary variations of
global seismic activity correspond to
their radial gravidynamic resonance
frequencies, and also their orbital
revolutions and their harmonics.
Let’s examine the spectral patterns
of influence of gravitational pertur-
bations burst due to explosion of the
comet on the evolutionary intensity
variations in terms of precipitation
amount (PP(t)), according to weather
observations in London, Anchorage,

Buenos Aires and Canberra.
Fig. 9 represents the spectra of
daily precipitation amount varia-
tions in London and Canberra
(the blue or lower spectral curve
- according to data since January
1973 till December 1993, the red
or the upper curve - since August
1994 till August 2009 inclusive).
The cross-correlation spectrum of
global precipitation amount varia-
tions (according to meteorological
observations in London, Anchorage,
Buenos Aires and Canberra) at Fig.
10 proves that the gravitational
perturbations resonance cycles in
near-Earth space, including inten-
sity of meteorological and hydro-
logical manifestations on the Earth in
descendingorder,areratherdifferent:
+ combinational harmonic fre-
quencies of the sum of Earth and
Jupiter, with a period of 336.85 days;
+ 583.92 days long period of mixed
harmonic difference between Earth
and Venus;

+ 686.68 days long peri-
od of Mars revolutions rate;
» 378.09 - 383.67 days long period of
mixed harmonic difference between
Earth and Saturn revolutions rate,
and Saturn gravidynamic resonance;
+ 1531.57 days long period of sec-
ond harmonic radial gravidy-
namic resonance of Jupiter;
- 881.8 days long period of mixed
harmonic  difference  between
revolutions rate and gravidy-
namic radial resonance of Earth;
+258.28 days long period of frequency
gravidynamicradialresonanceofEarth;
+ 414.7 days long period of mixed
harmonic difference of Earth
revolutions rate and radial gravi-
dynamic resonance of Jupiter.
Athigherfrequencies,orsmallercycles
and resonances of the spectral terms
of daily precipitation amount varia-
tions are quite dense, due to mixed
aerodynamic, barometricand thermo-
dynamic manifestations of mixed har-
monics of revolutions rate and radial
gravidynamic resonances of planets,
Earth and Moon, including the mixed
harmonic gravidynamic perturba-
tions frequencies and solar rotation.
Thus, the spectra of precipita-
tion amount variations in London,
Anchorage, Buenos Aires and
Canberra during the periods before
and after the explosion of Shoemaker-
Levy Comet on Jupiter, as well as cor-
responding cross-correlation spectra,
support the hypothesis that previ-
ously unknown phenomenon of cos-
mogeneous evolution of global daily
precipitation amount intensity varia-
tions in urban areas of gravidynamic
nature exists. Dominating cycles of
daily precipitation amount evolution-
ary cosmogeneous variations, as well
as those of temperature and wind
variations, have frequencies different
from seasonal cycles, causing thereby
not only more/less intensive daily
precipitation amount, but also induce
shifts relative to seasonal manifesta-
tions the quiet periods without gravi-
tational perturbations bursts in near-
Earth space.

CONCLUSION
Research, monitoring and forecast-
ing of climatic and geophysical
loads, including those applied to
high-rise buildings and facilities,
directly or indirectly addressed
in a number of requirements of a
range of normative documents,
such as SNIP 02/11/1996, SP 11-105-
97, SP 11-102 -97, SP 11-104-97,
MGSN 2.07-97, SNIP 22/01/1995.
However, the most complete list of
requirements with regard to con-
temporary approaches to design,
construction and operation of tall
buildings is represented in MGSN
4.19-05 “Multifunctional high-
rise buildings and complexes”.
According to MGSN 4.19-05 Section
5.7.the high-rise buildings are struc-
turesrequiring critical responsibility.
The paragraphs5.1,5.3-5.7 of Section
5. “Loads and effects” contain the
requirements on virtually all types
of climatic loads and their combina-
tions (combined effects) specified
in SNIP 2.01.07-85* and Table 2 SNIP
11-7-81*. The minimum admissible
values of loads and impacts fea-
turing in this section are adjusted
and detailed relevant provisions of
SNIP 2.01.07-85* reflecting natural
peculiarities of high-rise buildings.
For example, if the structural solu-
tions are lacking compensation
of forces and stresses caused by
ambient temperature fluctua-
tions or uneven heating of such
structures, the paragraph 5.5 pre-
scribes that load bearing and clad-
ding constructions of tall buildings
should be designed basing on cli-
matic thermal impact assessment
in accordance with the require-
ments of SNIP 02/01/2007 -85*.
Accordingtothe SNIP 2.01.07-85% the
buildings higher than 100 meters are
subject to more stringent require-
ments on seismic resistance; the cal-
culation of structures and founda-
tions shall also be performed both
taking into account basic and spe-
cific combinations of climatic loads.
However, MGSN 4.19-05 referring to
the requirements of SNIP 2.01.07-85*
“Loading and impact”, eventually,
urge a designer of high-rise build-
ings to use outdated statistics on
weather observations without con-
sidering the global climatic changes.
However, methodologically,
these requirements, after cer-
tain corrections, can become
still relevant. For example,
these requirements prescribe:
+ When calculating the structures
and foundations for buildings
and facilities, the design values
of snow, wind, rime load and cli-
matic thermal impacts should
be reduced by 20% (p.1.3. T1).
« The list of short-term loads (p.1.8.)
includes:

e) climatic thermal impacts at full
normative values;

g) wind loads;

h) rime load.
+ The list of specific loads (1.9.)
includes:

a) seismic effects;

d) impacts caused by deforma-
tion of foundations accompanied
by critical changes in soil structure
(soaking and subsidence of rock)
or settling it in the areas featur-
ing mines and karst occurrence.
» Taking into account the combi-
nation of loads (p.1.13.) in accor-
dance with the instructions of 1.12
the list of temporal loads includes:
a) certain loading induced by a single
source (excessive or negative pres-
sure in a reservoir, snow, wind, rime
loads, climatic thermal effects, the
load imposed by one truck, electric
vehicle, bridge orunderslungcranes);
» Standard value of wind pressure
(item 6.1.) for tall buildings should
be taken depending on the wind
region of the USSR according to
the zoning as of 1985 (Table 5).
According to the Section 8. (Climatic
thermal impacts), time variation of
mean temperature, standard values
of average temperatures and cor-
responding differences during warm
and coldseasons, fluctuations of daily
mean temperature in comparison to
monthly average values are speci-
fied according to the data as of 1985.
According to the Section 9. (Other
loads) one should take into account
other loads, which are not includ-
ed into SNIP 2.01.07-85* including
humidity and shrinkage effects,
wind loads causing aerodynami-
cally unstable vibrations, such as
galloping, buffeting and critical
horizontal displacements and sag-
gings of individual structural ele-
ments due to wind load, foundation
heeling and climatic thermal effects.
Thus, the conclusion is that the
content of the existing normative
documents in terms of the estima-
tion and prediction of the rate of
global climate changes hazard-
ous for high-rise buildings and
intensification of geological and
geophysical processes in terms of
urban planning is unacceptable
and it requires substantial revision.
This fact was urges for synergetic
work on basic and applied research
of global and local processes of
intensification of natural impacts
on buildings and facilities aimed at
discovering the patterns and causal
relationships in the face of obvi-
ously hazardous evolution of these
issues. The results of these stud-
ies have proved our assumption
that the governing factor in devel-
opment of extreme climatic and
other changes in the urban areas
all over the planet, including Russia,
is a global chain process of gravi-
dynamic cosmogeneous nature.
The obtained results have helped
to discover not only previously
unknown phenomena and patterns,
but also these data promote creation
of necessary theoretical and experi-
mental tools for R&RD methodology
and normative documents enabling
reliable evaluation and prediction of
safety for long-term urban planning
period and design operating life of
high-rise buildings in view of global
climate change.
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