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Introduction of BIM:
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2. HyneTypHbeid uexTp Nedgapa Anvesa ConSIdera.tlons
AsepGaipan r. Bawy for Outrigger
ApxaTerTypa: Jaxa Xaqua Systems

Jakazuwn: Hasxam Anven

MNpoexkTHpOBAHWE, HATOTORNEHHE W MOHTIHM:

« [MpocTpadcTBeHHAR TEXHONOIMA YCTpoRcTES
HOMCTPYHUMA nposan MEPO-TCK (cuctema KK)
= Maowaae NoBepxHOCTA cHapyms — 33000 wm',

3. Toproso-paseneKatensHeli LeHTp
Fetrari World Theme Park
OA3 HacsinHoR ocTpos YASS Afy Nabk

ApxvTexrTypa: bexo#

MNpoekTponaHKee, WITOTORNCHWE W MONTEM!

+ NpOCTPAHCTEEHHAR TEXHOAOTAA YCTPORCTER
HOHCTPYHWWEA KpoRnd MEPO-TCK [ewctema KK

* MAowWaas NOBEPYHOCTH CHARYHE C YYETOM
BopoHkH — 195000 M’
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3M1EPBLIE B POCCIM
HoBas VRF-cuctema Garrier —
AHBEPTOP /19 BLICOTHbLIX 3dHNY

POWER

FULL DC INVERTER

JInaep B KOHAULMOHMPOBAHMM
¢ 1902 ropa

VIMeHHoO ocHoBaTeAb Kopriopauun  Carrier

Yuanmc  Keppuep 1300pean  KOHAWULMOHEP.

Cenyvac Carrier koHAMUMOHUPYET Bo3ayX B 170
CTPaHax MMPa Ha WeCTU KOHTUHEHTAX.

Cpean Hawwmx obbekToB asponopT BHykoso,
TpeTbAKkoBCKasn raaepes, rocTuH1La «YKpanHa,

IpmuTax, [OCTUHBLIM ABOP.

000 «TPAKTEJIb Pyccna» [ /
r. Mockga, yn. MNeTposka, 27 i,“i;, / I
Mo6.: +7 915 00 222 45 Ten./Qakc: +7 495 989 5135 N 4 /

info@tractel.ru www.TPAKTE/Ib.pd Mpednpuamue 2pynnei komnanutii Tractel




CHCTEMA
C [BOVHbIM
PEREPBIIPOBAHVEM

MAKCUMAJTbHAA
. MOLLHOCTb

BbICOKA PASOUMI ZIVATASOH
OHEPT ETHHECKAA TEMIEPATYP
JOOEKTVBHOCTb ML MEPEMALL BbICOT
' 10110 M
[10 +48°C

[NVHA TPACChI
110 1000 M

[pOEKTHA® NOAEPKKA

Ve 15 aet AHI Carrier npeactasaseT B Poccumn cucteml
KoHAuumoHupoBaHua Carrier. Mbl OKasbiBaeM MPOEKTHYIO
MOAAEPKKY MapTHEpaM, AMAEpaM, 3aKa3yukam W MpoeKTw-
POBLUMKaM MyAbTH30HaABHBIX VRF-cucTem.

WWW.carrier-aircon.ru




AIR CONDITIONING & HEATING SOLUTIONS

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

e ————

B 3dpchekTUBHOCTL
Bl HapeXxHocTb

B OKOHOMWUYHOCTb

B YHuBepcanbHOCTb

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

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

W3 «Muccum» mHCTUTYTa

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

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

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

Pa6oraa ¢ lopnpoekTom 3aKa34uK nony4aer

BoipasutensHele

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

NNaHNPOBOYHbIE KOHCTPYKUMIA N0 aBTOPCKOro Han3opa
PelWeHnA




KypHan
«BbICOTHbIE 3aHUA>»

Tall buildings

Yupegutenb
00O «CkannanH megua»
npv yqactum
3AO0 «[opnpoekT»

PenakunoHHas konnerus:
Cepreni JlaxmaH
Hapgexpa Bypkosa
lOpwin CodppoHoB
[MeTp Kptokos
TatbsaHa lMeveHas
Cesatocnae [oueHko

Enexa 3anuesa
AnekcaHgp Bopucos O

[MaBHbIV pegakTop
TatbaHa HukynuHa
Pepaktop
EneHa [JoMHeHKO

VcnonHutenbHbIM AupeKTop
Cepreii LLenewHes

PepakTop-nepeBogynk
VpunHa AMrpaaxmom
PenakTopbl-KoppeKkTopbi:

Ha o6noxke: Bionic Tower, npoekT apxutekTypHoro 6topo LAVA
On the cover: Bionic Tower project by LAVA (Laboratory for Visionary Architecture)
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INTERNATIONAL
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Anna LyrankuHa
EkarepuHa HukynuHa
Unnioctpauum
Anekcen JIlo6UMKUH

Hap Homepom pa6otanu:
MapwvaHHa MaeBckas
Haranbs Masnosa-Katkosa

0630p / Review

apxuTekTypa
U npoeKTUpoBaHue

ARCHITECTURE

24
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CobbiTnA 1 $paKTbl
Events and Facts

Hebockpebbl Poccun
Russian Skyscrapers

m

OTtgen peknambl
Ten./dakc: (495) 545-2497

OTpen pacnpocTpaHeHus:
CeeTnaHa Boromonosa
Bnagumunp HukoHoB
Ten./cpakc: (495) 545-2497

Appec pepakumm
105005, Mocksa,
Ha6. Akagemuvka Tynonesa,
n. 15, ctp. 15

Ten./cbakc: (495) 545-2495/96/97
www.tallbuildings.ru
E-mail: info@tallbuildings.ru

MHeHue pegakumm MoxeTt
He cosnagatb
C MHeHveM aBTopoB. Mepeneyartka
mMartepvanoB [OMNyCKaeTcs TONbKO
C paspeLLeHns pefakuum
1 CO CCbINKOW Ha n3gaHue.
3a cofepxaHue peknamHbIxX
nyénvkauui pegakums
OTBETCTBEHHOCTU HE HecerT.

2KypHan 3apeructpuposaH
B ®epnepanbHou cnyxo6e no Hag3opy
3a co6JIIofEHEM 3aKOHOAATENbCTBA
B chepe MacCOBbIX KOMMYHUKaLMA 1
OXpaHe KyfbTypHOro Hacnegws.
Ceupetenbcteo M Ne ®C77-25912
OT 6 oKTA6ps 2006 r.

JKypHan otneyataH B OO0 MO
«[Nepuoguka», lapaHepoBCcKuii nep.,
a. 3, cTp. 4
Llena cBo6opHas  Tupax: 5000 3K3.
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HaknoH gna John Hancock

B noctpoeHHom B 1969 rogy no npoeKkTy KOMMaHuu
SOM 242-meTpoBom Hebockpebe John Hancock Center
OTKpblflacb CMOTPOBaA MioLagKka, KOTOpYIo yxe oKpe-
ctunm 360Chicago.

HoBbIl aTTpaKLMOH, HoCALWMIA odurLmanbHOe Ha3BaHKe
TILT (HaknoH), HamepeH MNOTAraTbCA CO 3HAMEHWTbI-
MU CTeKNAHHbIMM 6ankoHamn Skydeck Chicago. OH
no3BonAeT ¢ BbicoTbl 304 M Hag 3emnein nonboBaTb-
cA nocetutensam BenukonenHoi munen (Magnificent
Mile). CmoTpoBas nnowajka npeactaBnsetr cobomn
NOABMXHbIAI BOCbMWOKOHHBIN Ky0, BMUCaHHbIA B
dacap, KOTOPbIN HaKNOHAETCA Haj ynvuein nog yrnom
30 rpapycoB, 4TO MNoO3BOJSIAET HacNaguTbCA naHopa-
MOW ynuLy 1 ropmsoHTa Ymkaro ¢ copeplieHHO HOBOW
TOYKN. OQHOBPEMEHHO B HEM MOXET HaxOAUTbCA A0
BOCbMW 4yenioBeK. ABTOPOM MpoeKTa cTana KomnaHua
Thornton Tomasetti, paboTaBlas COBMECTHO C TaKNMU
Xe mn3BecTHbIMU dupmamu Kak Gensler, Turner, ESD n

Center

cneunanuctamu B obnactu dpacagHoix cuctem Cupples.
OKHa cpenaHbl U3 MHOFOCIOWHOFO nyneHenpobuBae-
MOrO CTEK/la, @ MEeXaHU3M MOCTPOeH TaknM obpasom,
YTO CTEHa, WMPUHOWN NouTn 8 M, BbliABMraeTcA Bnepea
1 HaBMCaeT Haj ynuuein. dTa noasuKHas nnatdopma
HaleXHO NpUKpenieHa K TpemM MeTannyeckum CTon-
6am ¢uKcupylowero 650Ka KOHCTPYKLNW, C KOTOPbIX
BO3JYyLUHbIE TMAPaBANYECKMe NPYBOAbLI BPALLAIOT OKHa.
«CMOTPOBOE OKHO COCTOUT U3 HECKOJIbKMX CNI0EB apMu-
POBaHHbIX, MONIHOCTbIO 3aKasNIeHHbIX CTEKNAHHbIX MaHe-
nen, - noacHaAT NpeacTtasuteny Thornton Tomasetti. —
AHanornyHasa cucTtemMa CJIOUCTOrO apMMPOBAHHOIO
cTekna obpasyeT YacTb KpbIWwK, YTOObI NPefoTBPaTUTL
nonagaHve BHYTPb OCaAKOB W Mycopa Mpu BXopae U
BbIXOofle M3 aTTpakumoHa. Kaxpabil nocetutenb byper
CTOATb B OfHOM 13 BOCbMW OTAEMNbHbIX OTCEKOB, pacmno-
NOXEeHHbIX MO BCel ANuHe NnaTopopMbi».

Thornton Tomasetti

«BbyTOH notoca» Hapg @owaHem

B kuTaiickom ropope dowaHb naet
CTPOUTENbCTBO HOBOTO MHOFOYHK-
LIMOHANbHOTO 3[aHNA, CNPOEKTUPO-
BaHHOrO OPUTAHCKON apXWUTEKTyp-
Ho dupmoii PLP. O6beKT pacnono-
’KEH Ha nnowaawn B 65 TbiC. KB. M 1
BKJIlOUaeT B ce6s 0pUCHble, TOpro-
Bble M XWUJble NOMELLEHMSA, A TaKXKe
5-3B€30YHbIN OTeNb.

Bnactu ®owaHA HagetTcA, 4TO Mo
OKOHYaHMUN CTPOUTENBCTBA MHOIO-
byHKUMOHanbHOM 6awHu Suning
Plaza ropopckaa nnowapab cTaHeT
MEeCTOM O6LLEeCTBEHHOIO U KYNbTyp-
HOrO OTAbIXa XUTENen.
OnHamnuHaa ¢dopma nnowagn un
ONVHHBIA, OBaNbHO  W3OTHYTbIN
TOProBbIi LEHTP Ha ee CeBepHON

CTOPOHE CO3AaloT OLyLleHVe [BU-
XKEHWA NO Cnupany, KOTopoe opra-
HWUYHO NPOJOMKAETCA B OYePTaHNAX
6aLlHw.

BHewHnin o6nuk 318-meTpoBoro
30aHUA GyneT HamomMuHaTb OGYTOH
NOTOCa, CMMBONM3NPYIOLLErO POCT
ropopa. Ero popma nepeknukaercs

BMI:IHM aBrycT/ceHTa6pb

C pacrnonoKeHHbIM PAAOM, HefaB-
HO 3aBepLUeHHbIM CTagnoHom Lotus
Studium. Takxe 3TO OTHOCUTCA U K
nctopum ropogaa dowaHb, metoLLe-
ro rnybokue KopHu B OyaamcTckomn
KynbType, B KOTOPOW LiBETOK JI0TOCa
ABNAETCA MHOrO3HaYHbIM 1 MOTYLLEe-
CTBEHHbBIM CUMBOJIOM.

Mo Mepe pocTa BbICOTbI, GaluHA BCe
6orblie HanomMHaeT OyTOH pacny-
CKaloLeroca LBeTKa, BblAeNAfaCb 13
OKpY>aloWmX ee COCeAHVX 3[aHUN
Ky6u4eCcKuX 1 NPAMOYrofbHbIX popMm
M co3paBas HOBbI KOMMO3MLMOH-
HbI LEeHTP Ha HebocknoHe QoLaHs.

PLP Architecture
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55 Hudson Yards

[leBenonepckue KOMMaHun
Oxford Properties Group un Related
Companies npeactaBunu nocnea-
HUI BapmaHT npoekTa Hudson Yards.
YacTHaa 3acTpoika Ha 11,33 ra B
Hblo-Vlopke BKOUaET 5 ThIC. XKNIbIX
KBapTup, 5,67 ra oblecTBEHHbIX
30H, 100 marasuHoB, 20 pecTtopa-
HOB, 5 Oo¢WuCHbIX GaleH, rocypap-
CTBEHHYIO LUKOJY, PacCUMTaHHYI0 Ha
75 YYEHVKOB N KYNbTYPHbIV LIEHTP
MeXJyHapOoAHOro Knacca.
NMocneaHUM OOMNOMHEHMEM K 3ToN
pa3paboTtke ctana 51-3TaxHaA KoM-
MepyecKkas 6allHA, CNPOeKTUPOBaH-
Has A. l0pxnHom KoHom (A. Eugene
Kohn) n3z Kohn Pederson Fox (KPF)
B COTPYAHMYECTBE C apXUTEKTOPOM
KeBuHom Powem (Kevin Roche), npu-
3epom lMNpuTtuKepoBCKor Npemun.
Mpepctasutenn Related Companies
and Oxford Properties Group oTme-

YaloT, UTO NpoekT ¢dacapa HaeesaH
«06HOBIEHHBIM paiioHom High Line,
YYrYHHbIMU 371eMEeHTaMV KOHCTPYK-
unin dacaila KOMMepPUECKUX 3aaHNN
SoHo u nyuwummn obpasuamn apxu-
TEKTYpPbl PaHHEro MOAepPHN3Ma».
Qacag 6awHn odopmneH 6onblum-
MW MAHOPAMHbIMK OKHaMKn Ans 6ec-
NPenATCTBEHHOIrO MPOHWKHOBEHUA
[IHEBHOTO CBeTa MybOKO BHYTpb
30aHUA. DTO CN/IOWHOEe OcCTeKne-
HVe No3BoNiAeT paboTaloWUM B HEM
NIIOAAM 1 NOCETUTENAM HaCNaXXaaTb-
CA U3yMUTENbHbIMU BUAAMM paioHa
High Line, pacnonoxeHHoro K tory
OT 3paHus, HabepexHbiMm Hudson
Park Ha ceBepe, a Take 0bLecTBeH-
Hol nnowagbto Hudson Yards, pac-
KWUHYBLUECA OKONO 3AaHuA.
KMBOMUCHBIMY BUAAMI MOXKHO NI060-
BaTbCA TaKXKe C OTKPbITON Teppachl
Ha 10-m 3Taxe, ABNAWOLIENCA 3aBep-
WeHVeM MOAWYMHOrO OCHOBaHUs
6allHK, Mocre KoToporo obpasyetcs

YCTYn 1 Nepexof K BEPXHVWM YpOB-
HAM. DTa 03e/IeHEHHaA Teppaca nepe-
KNMKAeTCA C U3bICKAHHOW 3CTETUKOW
HoBoro parioHa Hudson Park, Tak
Kak Becb komrnekc Fifty Five Hudson
Yards dakTMueckn pacnonoxeH Ha
I0ro-3anafHoi OKpanHe napka.
Y apeHAaTopoB nomelleHui GawHm
eCcTb BO3MOXHOCTb CO3JaTb COO-
CTBEHHble [OMONHUTENbHbIE 3efe-
Hble 30Hbl. KomaHga pa3paboTurkos
npoekTa o6bAcHAeT: «[TpoeKT paet
BO3MOXHOCTb MMeTb KomdopTHOEe
OTKPbITOE MPOCTPAHCTBO B MOMe-
LeHNAX, PacrooKeHHbIX MO BCeMy
nepumMeTpy 34aHus, a rmbkas nnaHu-
poBKa MO3BOMAET CO3AaTb YacCTHble
[BYXYPOBHEBbIE Teppachl».
CrpoutenbcTBo  6GawHu, obwas
njowaab  KOTOPOW  COCTaBUT
120 778 KB. M, BO/KHO HayaTbCA B
AaHBape 2015 ropa, a rotoBa K 3ace-
NeHuIo OHa byneT B KoHue 2017 ropa.
KPF

NMpocToTa 1 3neraHTHOCTb CTUNA

KomnaHna MAA Enterprises Bbibpana apxutekTypHyio ¢upmy Vernekar
Associates anAa NpoekTUPOBaHWA W CTPOUTENbCTBA 3JIUTHOrO KOMMJIEK-
ca MAA B baHranope, ViHana. 310 90-meTpoBOe MHOrodyHKLMOHanbHOe
3/laHue, B KOTOPOM pa3mecTtaTca 300 snUTHbIX anapTaMeHToB, 12 neHTxa-
yCOB, TeppacHblil Caj Ha Kpbille, NaHOpPaMHbIA 6accelH 1 KNny6, a TakKe
9290,6 KB. M TOProBbIX 1 OPUCHBIX MOMELLEHNIA.

«fl xoTen co3faTb Nerkylo, 31IeraHTHYI0 U NPOCTYI0 KOHCTPYKLMIO, OT/INYalo-
LLYIOCA OT TAXENbIX Y Upe3MEPHO CTPYKTYPUPOBaHHbIX HalleH, KOTOpbIMM
3acTpoeH baHranop, - o6bAcHAeT MaHKaax BepHekap (Pankaj Vernekar), npe-
3WAEHT 1 reHepanbHbli gupekTop Vernekar Associates. — OTANUUTENbHBIMMN
0COBEHHOCTAMM ee apXUTEKTYPHOIO peLueHnA CTanu 3NneraHTHasA npocToTa
dopM 1 6enblii LBeT pacafoB. TOHKME KOMOHHbI 1 6anku CO3AaloT CUCTEMY 13
CMJIOLLUHbIX 3/IEMEHTOB 1 NMYCTbIX MPOCTPaHCTB. CTeKNAHHbIe Nepusa, TOHKKe

10 BblchM aBrycTt/ceHTabpb

fleKopaTyBHble peLleTKn 1 OTKPbITble 6anKoHbI elle 6onblue nofuepKrBatoT
NpocToTy popMmbl 3[AaHNA».
CTeknsAHHbIN daca KOMMepPUEeCKol YacTn CNPOEKTUPOBaH Tak, YTOObl KOH-
TpacTMpoBaTb C 6en0i OTAENKON CTeH XKWUoN YacTy 6allHu, npugaBas UHAN-
BUAYaNIbHOCTb 06erM KOHCTPYKLMAM. 3a cHeT NpoAyMaHHOro 30HMPOBaHUA
M YyCTPOWNCTBA M30MMPOBAHHbIX 3aMKHYTbIX CUCTEM, KaK ANA XWJIOW, Tak 1
[INA KOMMEpPUECKOW YacTu, B NpoeKTe oueHb 3¢ deKTUBHO NCMONb3yeTcA Bce
[IOCTYMHOEe NPOCTPaHCTBO.
Kaxpblii Xnnon 610K CNpoeKTUPOBaH TaK, YTOObl U3 OKOH OTKpbIBaNCs
BENMNKONEMNHbIA BMA Ha ropof. bonbwoi Kny6, pacronoXeHHbIi Ha ABYX
BEPXHUX 3TaXkax, MeeT neli3a)Hblii 6acceliH U CMOTPOBYIO NNOWAAKY Ha
Kpbllle 3aHnA.

Vernekar Associates

S
MexnyHapoaHas BbiCTaBka

0B0pYyA0BaHUS W TEXHONOTUN
anA rpagoCcTpoUTEeNsLCTEa,
SHEProcHabXeHns 1 ropoaCcKoNn

NHPaCTPYKTYPbI

GityExpo

14—16 oxtabpa 2014 roga

Mocksa, BBLL, nasunboH 75
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«MonapHasn 3Be3pa» éTebopra

KomnaHun Skidmore, Owings & Merrill (SOM),
Entasis n3 KoneHrareHa, a Takxe COWI u3 JaHun
n LLBeunn, 6binn 06bABNEHDBI NOGEAUTENAMN MEXK-
AYHapOAHOro KOHKypca NpoeKTOB Ha KOHLeNLuio
Camoro BbICOKOTO 3[aHus B CEBEPHbIX CTPaHax.
Kpome SOM B Hem npuHsAnu yyactme Zaha Hadid
Architects, lan Simpson Architects, Wingardhs
Arkitekt kontor n Manuelle Gautrand Architecture.
MHMumaTopomM KOHKypCa, Lenblo KoToporo 6bino
co3fjaHve MHOrodyHKLMOHaNbHOrO XMJI0ro Hebo-
cKpeba, CNoCOBGHOro OXMBUTH BbIAENEHHYIO Tep-
putopuio B paiioHe JluHgxonbm ropoga letebopr,
CTana cTpouTenbHas KomnaHma Serneke n mapusa
ropopa étebopr.

MobepnTtenem ctan npoekT 230-meTpoBoi Polestar
Tower, B KOTOPOI NNaHMpyeTcA pasMelleHre KBap-
TUP, MaHCAPAHbIX aNapTaMeHTOB 1 JYM/IEKCOB, KaX-
IbliA N3 KOTOPbIX OyET MMeTb COOCTBEHHDBI GaNKOH.
B npoekTte npegycMoTpeHbl obLime canoH-BecTu-
610/b, TPEHAXKEPHBIN 3aN, PECTOPaH 1 CMOTPOBasA

«MpoeKkTHOE 3faHue VMeeT APKYI WHAUBM-
AyanbHOCTb, KOTOpas B LeNOM npepacTaBnseT
coboi npupopHoe coyeTaHue Hebockpeba u
3NeMEeHTOB OKpyXalowen 3acTponkun. OHo
ob6befVHAET BeCb palioH B eAUHOe Lenoe, Yto
CnocobCTByeT CO3[4aHMI0 AMHAMUYHOW ropof-
ckoin cpepbl. CBoeobpasme BHewHero obnuka
Hebockpeba npupaeT ocobylo XxapakTepHOCTb
N XKMU3HEHHYIO SHEpPruio panoHy JINHAXONbMeEH;
OH CTaHeT HOBOW AOCTONPMMEeYaTeIbHOCTbIO U
npegMmeTom roppoctn [étebopra», — cunMTaloT
UneHbl XIOPW.

MMOMVMO OCHOBHOTO KOHKYPCHOFO 3faHuA, K
npasgHosaHuio 400-netua ropoga B 2021 ropy
komnaHma SOM co3gana npoekT naHawadTHo-
ro Konbla, KOTOpPOe COefVHUT rNaBHble ParioHbI
ropopa lérebopra. Takke 3TOT NPOEKT BKMOYaeT
B cebs co3fjaHMe HOBOro MapKa, NocpencTBOM
pekoHcTpyKumm paoHa Lindholmsallén.

«Mbl OuYeHb pafbl, YTO BbIUFPANN STOT MPECTUX-

V. MEXAYHAPOOHAA
APXUTEKTYPHO-CTPOUTEJTbHAA
1 UHTEPBEPHAA BbICTABKA

BEAUTIFUL HOUSES

KpacuBbie
aoma

POCCUNCKUWN APXUTEKTYPHbIN CAMNOH

nnowajKka Ha Kpblle, AOCTYMHble ANA BCeX noceTuTenei 6awHu. MpoekT  Hbi KOHKYPC, 1 6yaem cHacTaMBbl NOCTPOUTb ANA XuTenei [étebopra sToT
HebocKkpeba BAOXHOBMIEH 06Pa30M «eHT, Pa3BMBaIOLMXCA Ha BETPY», OH  BeNMKONerHbIi HebocKpeb 1 06yCTPONTL PaiioH ropofax, — CKasan An3anH-
XOPOLUO BMWLIETCA B paliloH OBLIMPHON 3acTPONKW, KoTopas obbeanHaeT  anpekTop komnaHum SOM Kent [IxxekcoH (Kent Jackson).

B cebe «HOBbI KNacTep BbICOTHbIX 3JaHUiA», COOTBETCTBYIOLLMX KOHTEKCTY. Skidmore, Owings and Merrill

OkHa lNyaHuxxoy

Komnanma Atkins npepctaBuna
HOBbI  OpPUTMHAaNbHbIN npoekT
KOMMepYecKol  HeABMKMMOCTU
Window of Guangzhou («OkHa
[yaHuxoy») B KMTaliCKOM ropoge
[yaHuxoy. OnucbiBaembil pusan-
Hepamy GUPMbI Kak «HEOObIYHbINY,
KOMIMJIEKC COCTOUT U3 ABYX 3AaHWN,
HamoMMWHalLWMX «NapALmne» OKHa,
1 208-MeTpOBOI BbICOTHOWN GallHK,
KOTOpble n3faneka AO/MKHbI YNTaTb-
cA Kak «001». 3TO 4nCno, Kak roBo-
pAT, cumBoNM3MpYyeT lyaHUXoy Kak
nepBbIl KNTANCKUIA ropod, OTKPbI-
TbIl ANA MeXAyHapoAHON TOpros-
nn, n nopt apesHero lllenkoBoro
nyTu.

Crapwuii gupekTop Mo pAusanHy
Atkins K. 0. YaH (KY Cheung) 06b-
ACHAeT: «Hawa KOHCTpyKuMA OKa-
3blBaeT 3HauMTeNbHOe BUW3yanbHOE
BO3JeNCTBMe, 0becneynBasn BeNmKo-
nenHbii BUA Ha peky YKyussH, uto
ABNAETCA JOMOJIHUTENbHBIM CTUMY-
oM AnsA BnafenbueB HefBUXMMO-
CTW U XKUTENen MUKPOpanoHa, Haxo-
AAuerocs 3a npoekTnpyemMbiMn 3aa-
HuAmK. Mpun paspaboTke Komnnekca
Mbl UCMONb30BaNN NPUHLMNbI 3ene-
HOFO MPOEKTUPOBaHWA, TakuMe Kak
obecrneyeHve 3aWmnTbl OT arpeccms-
HbIX CONTHEYHbIX Nyyell U CUbHbIX
BO3JYLUHbIX NMOTOKOB, CTONb TUMUY-
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KaMmeHHbIW, AepeBAHHbIA, KapKaCHbIW
CrpouTensHbie matepuansi
Kpoens. Mzonauna

OTK :}b lTb I |7] VHXEeHepPHbLIE CUCTEMbI

APX /]TEKTVPHbH?] VICKYCCTBEHHbIN W HATYpanbHbiA KameHb
KOHKYPC CanoH MHTEPLEPOB

Mebens 1 npeaMeTsl UHTepLepa

OTnenoYHble Matepuansi
BECITIATHBIE HanonsbHbIE NOKPLITUS
KOHCYIBTALIAN CanTexHuka. Kepamuka
APXUTEKTOPOB OkHa. [1sepu. IlecTHULBI

HbIX ONA 3TOW »KapKoW U BRNa)HoW
yactu Kutas».

3aKa3unkom 3TOro MpoeKTa ABNA-
etrca  China Communications
Construction Company (CCCC), c
koTopbiM Atkins B anpene 2014 roga
rnoanvcana MemopaHaym o B3avMo-
NMOHUMAHUN N CTPaTErnYecKom B3a-
nMmoaencTeumn. Mtorom ctpouTenb-
ctBa Window of Guangzhou ctanyT
oduCHble MNOMELEHNA BbICOKOTO
Knacca B ropoge, umeiowiem aane-

KO MAayliMe nniaHbl CBOEro pasBu-
Tusa. Wy lyan (Shu Guang), aupek-
Top npoekta ot CCCC, otmeTun:
«KoHuenuna gusanHa, npepcTtas-
neHHaa Atkins, pemoHcTpupyet
BaXHOCTb [yaHWXoy M nogyepku-
BaeT ero posib B KayecTse BOPOT
B Kutain gna Bcero mupa. 3gaHus
B ¢dopme OKOH Crnoco6bCTByIOT
YKpEenneHntio MMnaxa ropopa Kak
Ba)KHOro TOProBOro y3na.

Atkins

CIPTAHMAA TPk

[OV3AVNHEPOB
1 CTPOUTETIEN

Wi Kpacusbie
e Aoma

NAPTHEPE:

Jlakun. Kpackwu
KaMuHbl. [ levn
OcgeuleHue. [lekop

JNaHgwamTHbIV an3anH
bacceliHel. baHwn. CayHsl
Caposasn mebens bapbekio
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ApxuTtekTypHasa dupma Broadway Malyan, 3aH1MatoLasca npoeKTMpoBaHu-
em, rnobanbHbIMY NPOGNEMAMUN apXMTEKTYPbI U CTPOUTENLCTBOM FOPOAOB
npencTaBuna KpPynHblii NMPOEKT MHOTOQYHKLUMOHANbHbIX GallueH, KoTopble
nnaHupyeTca NoCTpouTb B LeHTpe [xakapTbl, MHaoHe3us. 7Point8 HauHeT
cTponTbCa € cepefuHbl 2014 roga, paboTa NponaeT B HECKOMIbKO 3Tamnos.
7Point8 npepcTtaBnaeT cobon gBe 6GawHW, 66nbWAA N3 KOTOPbIX AOCTUM-
HeT BbICOTbl 298 M. PacnonoXeHHble B LeHTpanbHOM AENOBOM panoHe
J>KakapTbl, OHW 3aliMyT OfHO M3 LieHTPaJibHbIX MeCT ropoAa, B Henocpes-
CTBEHHOW 6/IM30CTY OT rMaBHOW MarncTpany, NPoxoasLlei uepes Hero.
MpoekT Broadway Malyan 6bin BbibpaH COBMECTHbIM MpeanpuaTreM, B
KOTOpOe BXOAAT 3emieBnafesnblbl 1 Begylime AeBenonepckue KomnaHum
[xakapTbl, Takue Kak Karya Cipta Group.

CornacHo nepBOHavanbHOW WHOOPMaUUW, B MNPOEKT Mpeanaraemon
3aCTPONKM BOMAYT ABe 6alHU, COeANHEHHbIE OLHUM OCHOBaHMeM. YTo6bl
COOTBETCTBOBATb XENaHMIO 3aKa3unKa, X PacrnonoxaT nog nNpsMbIM YrioM
OPYT K Apyry, cumBonunsnpya conmxeHne Boctoka u 3anaga.
Mpea npoekTa BAOXHOBNEHa apXNTEKTYPHOIN KOHLIENLMen ABAaHCKNX ropog-
ckux nnowagen «AnyH-AnyH», co3flaBaembIX B CTPOrOM COOTBETCTBUU C
MYCYNbMaHCKUMW Tpaguuusamn. bawHm coeivHeHbl ABYMsA BHELIHAMU CTe-
Hamy, 06pasyioLWnmMy NPAMON Yrof, BHYTPU KOTOPOro pacrnonioxeH 60sb-
LUOV OTKPbITbIN BOP, OTKYAa MOXHO NOMACTb BHYTPb OalleH.
Komnnekc 7Point8 o6begnMHUT nop CBOen Kpblwel OdUCHbIE, TOProBble,
KOMMepUecKre 1 XuJible NOMELLEHNA, @ TaKXKe N 06LLeCTBEHHbIe NPOCTPaH-
CTBa, uTO OyAeT Ccnoco6CcTBOBaTb OGHOBNIEHWIO LIEHTPANbHOIO AEN0BOrO
palioHa [I>kakapTbl, a Tak»Ke NpefoCcTaBUT BO3MOXXHOCTb NMPAMOro coobuye-
HUA C HoBOW cTaHumen Setiabudi Mass Rapid Transit (MRT).
fIH CumncoH (lan Simpson), aupektop ¢upmbl Broadway Malyan, ckasan:
«B 3TOM MonyuMBLUEM LWIMPOKUIA OOLLECTBEHHDIV PE30HAHC MpoeKTe 3afen-
CTBOBaHbl KBanNOULMPOBaHHbIE, 3HAOLWME N OMbITHbIE, 3aHMMatoLMeca Npo-
EKTPOBaHNEM B MeXJyHapOAHOM MacLuTabe CneLmanmcTbl, CTosALLME BO MaBe
Halen komaHabl. Haxogsack B CuHranype, Mbl TECHO COTPYAHMYAEM C 3aKa3uu-
KOM, UTOObI OCYLLIECTBUTb STOT SMOXalbHbI MEXAYHAPOLHbIN MPOEKT».
B mae [I<akapTa Bo3rnaBusia CNMCOK KOHCanTuHroso ¢upmbl A. T. Kearney
«MHpeKc nepcnekTrBbI pasBuBatowmxca ropogos» (Emerging Cities Outlook
(ECO)), B KOTOPbIN BXOAAT ropofa CTPaH C HU3KUM U CPeAHUM YpPOBHEM
[l0X0fa, KOTopble, KaK npeanonaraetcs, 6yayT pa3BuBaTbCa B GnvKaiiuve
10-20 ner.

Broadway Malyan

Cambin 60nbLLUOI TOProBbIN LLEHTP

MnaH npoekTa KpbITOrO rOpPOACKOro
palioHa C CUCTEMOW KOHTPOMPyeMon
TemrepaTypbl, 06Las Mowaab KoTo-
poro coctasuT 4 459 504 kB. M, 6bin
npepcTaBneH Buue-npesvaeHTom OAJ,
npemMbep-MUHUCTPOM U MpaBUTeNeM
[ly6an weiixom Moxammesom 6uvH
Pawwnp Anb-Maktymom (Mohammed
bin Rashid Al Maktoum). [MpoekT,
Ha3BaHHbIN «CamMblM GOMbLLVIM B MUPE
ToproebiM LeHTpom» (Mall of the
World), npegnonaraetca pacnonoxutb
pagom c astocTpagon Llenx 3anen
Poyn (Sheikh Zayed Road). Komnnekc
6yneT CoCTOoATb 13 6OJBLLOTO TOProBo-
ro LeHTPa, 03[40POBUTENBHON 30HbI 1
KyJbTypHOro paiioHa [ly6as.

MpoeKT OpWEeHTMPOBaH Ha Typu-
CTOB, NO3TOMY Ha ero Tepputopuu
pacnonoxat 100 HOBbIX oTenen wu
06CNyXBaeMbIX anapTaMeHTOB, a
obllee KONMUYECTBO FOCTUHUYHBIX
HomepoB gocTurHeT 20 Tbic. MpoekT,
[leBENOnepoM KOTOPOro BbiCTynaeTt
komnaHua Dubai Holding, npeacTas-
nAeT coboM ropofCKoN NewexoaHbIn
KOMM/EKC, CrMoCOBHbIN BMeCTUTb
180 MNTH NoCeTUTENEN eXKEroOHO.
«YBennyeHne YNCNeHHOCTN cemen 1
TYPV3M C Lenblo LWOMWHra nexar B
OCHOBE HeOOXOANMOCTMN YKpenieHus
TYPUCTNYECKOW  MHOPACTPYKTYpbI
[ly6as B BO3MOXKHO KOPOTKME CPOKM, —

otmevaet Llenx Moxammep. — OTOT
NPOeKT ABNAETCA [OMONHEHMEM K
HalWMM nnaHam npespatutb [lybaii B
KYNbTYPHbIA, TYPUCTUYECKUA N KO-
HOMUYECKINIA LIEHTP AN ABYX MUNNN-
ap[oB NoAEN, XKNBYLUUX B PETVIOHE; 1
Mbl MOJIHbI PELINMMOCTY peann3oBaTb
HalLy KOHLenuuto.
Mbl npeTeHpyem 6Gorblue, yem Ha
Ce30HHbIN TYpPW3M, KOTOPbIA ABNA-
€TCA rNaBHOW CTaTbel AoxoAa Hallen
SKOHOMWKM, U CTPeMUMCA caenaTtb
Hawy CcTpaHy npuBMeKaTeNibHOW
Kpyrnbii roa. VIMEHHO No3TOMYy Mbl
co3faeM NpoekT, obecneunBaoLwmi
KOHTPONNPYEMbIl  MUKPOKJIMMAT
B JleTHMe MecAubl. Mbl yBepeHbl B
YCTOMYMBOCTN HaLLeNn 3KOHOMUKU, C
ONTUMM3MOM CMOTPMM B Oyayujee
Hallel CTpaHbl K MO3TOMY NPOAON-
XKaem paclMpATb HalLN FOPU3OHTbI».
B camom 6onbluom B MUpe TOProBom
LieHTpe pacrnonoXat KpynHewnwunin B
MVpe KpbITbll TeMaTU4eckuii napk
nof CTEKNAHHBIM KYMOMOM, KOTOPbIi
6yfeT OTKPbIT B 3UMHME MecAubl 1
3aKpbIT leTom. Baonb Bceln Tepputo-
pun TOproeoro LeHTpa (743 250 KB. M)
NpoOTAHETCA Toprosas ynuua, o6b-
eAvHeHHanA Anneeli TOPXKeCTB C KyJlb-
TypHbIM paiioHom [ly6as, nopo6Ho
ynuue Pambna B bapcenoHe.

Dubai Holding
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ABTOMATU3ALNA 3OAHUW. YMHBIN JOM.

OHEPITOS®DOEKTUBHOCTb

CNEUMATTM3NPOBAHHLIE MNMPOEKTHI

MPOEKT KNX

Bazoewld kypc KNX ¢ eelgaveld ceptrudukara rocypapcreeHHoro obpasua ot MICY

+ MexaoyHapoOHeIR Gopym KNX

BecnnaTtHsIE KOHCYNLTALUKMK NO MHTErpauKnK Ha Basze Hosoro obopyaosaHna KNX

ObeegrHEHHAA IKCNOMLMA YNEHOE accoumaumK KNX

YMHBIA OM

DeicTeyowan Mogens «YMHOro gomas
KoHdepeHuna 1 IKCKYPCHUK MO XUNBIM NOMELLEHWAM

KOH®EPEHUWA «MHTENNEKTYAJIbHOE 30AHUE»
3KCNo3numsa N KOH®EPEHLMA PASSIVE HOUSE
HALUWMOHAJTBHAA MPEMIA HI-TECH BUILDING AWARDS

www. hitechbuilding.ru BecnnartHaa perncTpaums AnA NoceLeHna
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Transcon Flora

ApxutekTypHaa ¢upma RK (Reza Kabul Architects Pvt Ltd) npepctaBuna
KOHLIENLMI0O HOBOW 3KONOrMYecKkon xunom 6awxn B Mymbaun, MHans, pas-
paboTaHHOW B TECHOM COTPYyAHMUYECTBE C 3aKa3umMkom npoekTa. Transcon
Flora pacnonoxeHa Ha cpaBHWTENIbHO HEBOSBLLOM YYacTKe 3eMNK, OCTaBAAA
3HauUTesIbHYIO YacTb ero nnowagu (34 004 KB. M) ANA O3eNIeHEHUA U NaHg-
wadTHOro An3anHa.

KoHuenuua npoekTta ocHoBaHa Ha 3pGdEKTMBHOM UCMOSIb30BaHUN MpPO-
CTPaHCTBa, €CTeCTBEHHOW MepekpecTHON BEeHTUNALMU, OTKPbITOM naHg-
wadTe, a TaKKe Ha CO3JaHNN MHOFOUNCIIEHHbIX 06bEeKTOB bbITOBOI NHOPa-
CTPYKTYpbI, MPU3BaHHbIX 06eryaTb NOBCEAHEBHYIO XKU3Hb. PacnonoxeHune
3/1aHUA, NNAHUPYEMOTO K BO3BefeHUIo B bnvaiiwem npuropoge Mymbaw,
NpakTUYeckn naeanbHO — Mo o6e CTOPOHbI OT HEro HaxXoAATCA SMUTHble
TOproBble LEHTPbl 1 TeaTpbl. CKpOMHas npocToTa ¢dacafos, reomeTpuy-
HOCTb GOpPM 3haHMs B COYETaHME CO CTPOron CUMMETPUEel CMArvyaeTcs
rapMOHMWYHbBIM 6aNlaHCOM BEPTUKabHbIX M FOPU30HTaNbHbIX 3/IEMEHTOB, UTO
TaKXe NOMOraeT YMEeHbLUNTL faBAllee OLlyLeHNe OT BbICOTbl MOCTPOMNKY, a
NPAMOYTOJibHble Teppachl, KOTOPbIE PACMONOXKEHbI Ha KaXXAOM YPOBHE, Npu-
[aloT elle 60nbLUe POCKOLIM KBapTUpaMm.

BawHs Transcon Flora coctonT 13 31 TUNOBOrO 1 4 TEXHUYECKUX dTaxen, a
TaKXe NMoAMYyMHOrO OCHOBAHMS, Ha KPbILLe KOTOPOro pacnosioxeHa Teppaca
C MaHOPaMHOW NOWAAKON, C 3anaiHON YacT! KOTOPOW OTKPbIBaeTCA BUA
Ha mope. B 6onbluoe 2-ypoBHeBoe $oiie MOXHO NOAHATLCA U3 6-yPOBHEBON

Wanda Group
nokopsaeT AMepuKy

KnTaiickoin fieBenonepckoi komnaHuen Wanda Group

6bIIO NPeACTaBIeHO OJHO-e4MHCTBEHHOE 1306paxe-

HUe TPeTbero No cYeTy MHOCTPAHHOTO 5-3B€30YHOTO

oTens. CtpoutenbcTBO Hebockpeba B YnKaro HauHeT-

cA nosgHee, B 3ToM roay. [lata oduumnanbHOro oTKpbl-

TVA 3[4aHMA Ha3HayeHa Ha 2018 roa. Kak 6bino 06b-

ABNeHo, 350-meTpoBas GallHA CTaHET TPETbUM CaMbiM

BbICOKMM 3faHvem Yukaro, Ha 4 M npesbicB Aon

Center (npoekt daBappa [apenna CroyHa). Btopoe

camoe BblCOKOe 3AaHue B ropoge - 423-meTpoBas

Trump International Hotel and Tower (npoekT SOM).

«BnoxeHune kanutana Wanda Group B HeABMXKUMOCTb

Ynkaro ABnAeTCA TONbKO MEpPBbIM LIAaroM Ha 3TOM

pbiHke CLUA, — 3aaBumn, BbICTynasa Ha npeseHTauuu,

npeacepatens Wanda Group Bad UssHbavH (Wang Jianlin). — B TeueHune
31oro roga, Wanda Group 6yaeT MHBeCTUpOBaTb W B ApYyrne NpoekTbl
5-38e3[04HbIX OTenel B KpynHbix ropogax CLUA, Takux Kak Hbto-Mopk,
Noc-Aupxenec n CaH-®paHumcko. K 2020 ropy Wanda Group 6yaeT nmeTb
5-3Be3gouHble oTenu «BaHpa» B 12-15 KpynHenwmx ropoaax Mupa 1 nocTpo-
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NMapKOBKM UMW OTKPbLITOrO ypoBHs E, rae pacnonoxeHa 3eneHas 30Ha v Kny6.
Take Ha ypoBHe E pa3melLieHbl cna-canoH, 'MMHaCTUUYECKWI LEHTP, 3an Top-
)KeCTB, UFPOBan KOMHATA, AeTCKan NiowagKka n 6rusHec-LeHTp.
Ha oTKpbiTOl naHgwadTHON NolaAKe pa3smeLlaloTcs niaaBaTenbHbli 6ac-
celiH, 6eroBas AOPOXKa, JeTCKas WrpoBas 30Ha, Mosie ANA PasfINuHbIX
Urp, ynuyHas mebenb 1 30Ha AnA MeauTauui, TAe MOXHO paccabuTbes
nocne gonroro pabouero AHA. B NpoeKT BKOUeHbl cnegyolme CUcTeMb:
peunpKynauun Bofbl ANA CAHUTAPHBIX LieNiel U NOSIMBKY PacTUTENbHOCTY;
06paboTKM CTOYHbIX BOA W OPraHMYecKoro Mycopa; CONHEYHbIX BOJOHa-
rpeBaTeNibHbIX TPYD, PacronoXeHHbIX Ha Teppace; COXpaHeHVe JePEBbEB,
pacTywx BAOMb OOLWMPHOW 30HbI HOBbIX 3€JIEHbIX HacaxaeHwi; cbopa
LO>XAEBOW BOAbI, @ TaKXKe NCMOoNb30BaHNe eCTeCTBEHHOMO OCBeLLeHNs, 0CO-
6eHHO B 06LECTBEHHbIX MeCTax.

ARK ( Reza Kabul Architects Pvt Ltd)

UT OTENu KUTaCKOro JIIoKCOBOro 6peHaa mMexayHa-
POAHOIO YPOBHSA».
B HoBoW 89-3TaxkHoM b6awHe Wanda Group nnaHupyeT
pacnonoXxnTb OTeNb Knacca NoKC Ha 240 Homepos,
HECKOMNbKO 3MIUTHBIX anapTaMeHTOB U KOMMepYeCcKuin
LeHTp. Kak 6b1o ckasaHo, oblwaa nnowajb npoek-
Ta coctaBut 131,4 Tbic. KB. M. [oka Wanda Group
He pasrnalaeT MMsA apxuTekTopa MpPOeKTa, OfHa-
KO Ha MeCTHOM 3KOHOMWYECKOM HOBOCTHOM caiiTe
Curbed Chicago npeanonoxunu, YTo OH NPUHAZNEXUT
[xnHHK FaHr (Jeanne Gang), BO3rnaBnsiowen apxurek-
TypHyto upmy Studio Gang Architects.
CraTbs Ha canTe Curbed Chicago rnacuT: «CoobLyeHuns
0 HOBOM npoekTe ¢pupmbl Studio Gang BnepBbie Npo-
COUMNIMCb B Meyvathb elle B MapTe, KOrAa B KOMMaHum
Magellan Development ynomsiHynu 6aLuHto, CTposLLy-
toca B Lakeshore East... XoTa HV 04HO 13 paHHUX CO06-
LLleHniA 0 BO3BEAEHUN 3Toro Hebockpeba He nony-
UYMNO NOATBEPXAEHMUIN TOrO, YTO MNPOEKT AENCTBUTENIbHO CMPOEKTUPOBaH
Studio Gang, ckopee Bcero, feno o6CTOMT UMeHHO Tak. Ha n3obpakeHnn
BVAHO 3aHNe Ha yJyacTKe, npuHagnexawem Magellan Development, n 1 o
Kakux apyrux 6awHax Magellan / Lakeshore East He coobwanocb».
Wanda Group

Mocksa, BeicTaBo4HbIN Komnnekc “foctuHblin asop”, 18-20 anekabpsa 2014
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NEATT oTkpbiBaeTca ana 6usHeca - g

HepaBHO cocTosnock fonroxaaHHoe oTKpbiThe Hebockpeba The Northeast
Asia Trade Tower (NEATT), ewe [0 3aBepLIeHUs CTPOUTENbCTBa CTaBLIEro
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rnaBHOW JOCTOMNPUMeYaTeNibHOCTblo Aenosoro paiioHa CoHrgo B cBoboa-
HOW SKOHOMMYeCKON 30He VHUXoH. [poeKT, pa3paboTaHHbIN apXUTEKTYp-
Hbimu pupmamm KPF n Heerim Architects & Planners, npaktuyeckn 6bin
peanu3oBaH B 2009 rofly, ofHaKo ¢GUHAHCOBbIE OCIOXKHEHNA HA HECKOJb-
KO NneT 3ajepXanu BBOA B 3KChayaTauumio 3Toit 308-meTpoBoi 6GaluHu.
MHorodpyHKLMOHaNbHaA NOCTPONKa CUMBONU3MPYET ponb MHUXOHa Kak
He3aBNCUMOro MeX/yHapO4HOro LieHTPa AefI0BON aKTUBHOCTU B 30He CBO-
60AHOI TOProBNK, B YCIOBUAX CTPEMUTENBHO Pa3BHBaKOLLENCA SKOHOMUKN
Kutas.

Cyxatowadca Gopma 3aaHNA oTpaxaeT PYHKLMOHaNIbHOE Ha3HaueHne ero
BHYTPEHHUX MOMELLEeHN N 0COOGeHHOCTel MHTepbepa. B HMXHen uactn
NEATT pacnonaratotca 26 oduCHbIX 3Taxkel, Tpebyiowmnx 60nbLoN niowa-
OV NAUT NePeKpbITUN, KOTOPbIe MOCTENEHHO YMEHbLLAITCA B pasmepe, Tak
Kak cnepyiolme 15 roCTUHUYHBIX 1 21 XKUON YPOBHU y>Ke He HYX[aloTcA B
CTOJb OOLMPHBIX MOWaAAX.

Ha camom Bepxy 3AaHUA pa3mellaeTcsa BepPTOAPOM, a Ha 68-M 3Taxke Hebo-
ckpeba MOXHO MOCeTUTb 6OJIbLLYI0 CMOTPOBYIO MNOLWAAKY, OTKYAa OTKPbI-
BaeTCA NOTPACAloWMn MaHOPaMHbIN BUA Ha ropod MIHuxoH, XKentoe mope n
OKpecTHble ropbl. B HacToAwmin momeHT 6awHA NEATT HocuT 3BaHMe camoro
BblCOKOro 3aaHuA B OxkHon Kopee n, pacnonarasacb B Hbto-CoHrgo-Cutu,
ABNAETCA YacCTblo MnaHa 61aroycTpoiicTBa yyacTka NpubpexHbIX Teppu-
Topuii obuei nnowaabo 607 ra. PAgom ¢ Hebockpebom HaxoauTcA npo-
CTOpHaA NapKOBOYHasA MiolajAKka, 0b6opyayloTca nelexofHble JOPOXKKY,
KoTopble 6yayT BECTW K 34aHMNI0 OT CTaHLMW MeTPO, CTPOUTENbCTBO KOTOPOI
NAEeT NOMHbLIM XOLOM.

OcTekneHne ¢pacafjoB BbIMOSIHEHO U3 UMEIOLLMX BbICOKYIO OTpakaTesibHylo
CNoCO6HOCTb MaTepUanos, YTO, HapALY C BHELWHVMW COMHLE3ALUTHBIMN

YCTPOWCTBaMU, CNOCOOCTBYET OrpaHNYEHNI0 MPOHUKHOBEHWSA BHYTPb JINLL-
HEro CONTHEUYHOrO TerJia U CHUXKEHWIO Harpy3oK Ha CMCTeMy OXNaXKAeHUA.
[lna obecneyeHns 3gaHNA SNEKTPUYECKON 1 TEMNNOBOW SHepruen 6bina 3aky-
nneHa creumanbHas KoreHepalMOHHaA yCTaHOBKa, KoTopaa OyaeT Harpe-
BaTb BOJY 3a CUeT M3MMLIKA Ternna, Nojyyaemoro B npoLiecce reHepauum
anekTposHeprun. OHa Takxe BK/oYaeT BOJOMNPOBOAHOE U CaHNTapHO-TeX-
HUYeckoe obopyaoBaHue, CNocobCTByoLee MUHUMaNbHOMY Pacxoay Bofbl,
cncTemy cbopa Bo3BpaLLaeMbix B 060POT CTOUHbBIX BOf, a Takxe O6LMpPHble
pesepByapbl, obecneunBatowme c60p NMBHEBbIX BOA AJSIA OPOLIEHUA pac-
TUTENbHOCTU yyacTKa.

KPF

BVHHbIN LleHTP NPOBUHLN X3HaHb

] ok S

RPN T

CKOPOCTHOIN Joporu, npoxoasiuen
C lora Ha ceBep, B 06xof NaBUIboOHa
KOMMEpPYECKOro LEeHTpa, pacrono-
YKEeHHOrO B cepeauHe yyacTka.

B uenom apxutekTypa KOMMeKca He
OT/INYAETCA CJIOKHOCTBIO U BblYyp-
HocTblo popm. Camoe BbiCOKOe 3fa-
H/e HaxoAuTCA B CEBEPO-BOCTOYHOW
YacCTM yyacTKa, a pasmep OCTasibHbIX
GalueH BapbupyeT B COOTBETCTBUU
C UX OTAANEHHOCTbIO OT OCHOBHOW
NMOCTPOMKM B IOro-3anagHom yrny.
MopobHaa KoHdurypauma nossons-
eT 1CNoNb30BaTb OCTasibHble 3AaHNA
ana 3awmtbl Wine Trade Centre ot
XapaKTepHbIX ANs 3TOro pervoHa
CUNbHBIX BETPOB, KOTOpble MOryT

MpoekT mexxayHapogHoro Wine Trade
Centre pa3paboTaH apXUTEKTYypHOM
¢dupmoin  Latitude Studio. OH pac-
MOSIOXUTCA B HOBOM BocTouHOM paii-
OHe ropofa YK3HWKOY MPOBUHLMN
X3HaHb, Kutain. OTOT 60MbLLOI KOM-
MnneKc HanpaBeH Ha NonynApu3aLmio
B KnTae MMpPOBOW Ky/bTypbl BUHO-
[envMA U O3HaKOMINIeHWe XuTenemn
MPOBVHLUMM C NpoAyKUMel, MocTyna-
fowlenn co Bcero mupa. MpoekT npea-
ronaraeT cTponTenbCcTBO My3es BUH,

oducHoro komnnekca Wine Trade
Centre n 100 NnaBMNbOHOB, NpeACTaB-
NALLWUX WMPOKNIA CreKTp 06pasLos
BUHOAENUA 13 Pa3HbIX CTPaH.

KoHdburypauusa komnnekca Wine
Trade Centre 6bina paspaboTaHa no
MPVIHUMNY YCTPOWCTBA BUHOTPAafHU-
KOB, TaKUM 06pa3om, NaHgWwadpTHbIN
OV3aiH N apXuTeKTypa BMWCbIBA-
I0TCS B «CETKY», KOTOpas pasrpaHu-
UYMBaeT, OpraHU3yeT W CBA3bIBaeT
Mexay cobon pasnuuHble GyHKLUN.
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JT1a «ceTKa» obpasyeT cBoeobpas-
HblA KOBPOBbLIA Y30pP, KOTOPbIN
OXBaTbIBaeT BeCb yyacCTOK, CO3aBas
onpeneneHHbIi NOPAJOK W rpaja-
LMo opraHmn3aymm obuel 3acTpoin-
K. B To Xe Bpema Takas cxema
oTBeuYaeT ocobeHHoCTAM penbeda
[AAHHOM MeCTHOCTM U CrnocobCTBy-
eT YNOpsAOUYEHMUIO TPAHCMOPTHBIX
N newexoAHbIX MOTOKOB, KOTOpble
nepeceKaloT y4acTOK MO OCAM BOC-
TOK — 3amaj 1 ceBep — IOf, a Takxe

MelaTb HOPMaNbHOMY QYHKLIMO-
HUpoBaHUo 100 OTKPbITbIX BUHHBIX
NaBWbOHOB.
(Macafbl 34aHUIA OTAMYAET UCMONb-
30BaHve B OTAENKe HaTypasibHbIX
mMaTepranoB, TakKMX Kak [epeBo.
A onA obecneyeHns rapMOHNYHOTo
nepexofia 13 paboueii 30HbI K Kpa-
coTam npupofHoro naHfwadra B
6alHAX NpPeayCcMOTPEHbI NMPOCTOp-
Hble y106Hble 6anKOHbI.

Latitude Studio

o
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C 19 no 24 aHeapa 2015 roga 8 MioHxeHe NponaeT mexay-
HapOLHaA BbICTaBKa CTPOUTESbHbIX MaTepPKanos, CUCTEM

v apxutekTypsbl BAU 2015. 1o Tpagnumm Ha Kaxaon
BbICTaBKe BbIAENAETCA HECKOMbKO OCHOBHbIX TeM, Havbonee
aKTYyaNbHbIX B OTPAC/W.

YMHAA YPBAHU3ALUA

lopopckoe nnaHMpoBaHMe, apXUTEKTYpa U CTPOUTENIbHAA TEXHUKA
OOMXHbI UATW MAeYvo K nnevy, Befb yxe B 2025 rogy Ase Tpetu
HaceneHus 3emnn OyfeT XUTb B ropofax, njaaHNpoBaHue, CTPou-
TENbCTBO U 3KCMJyaTaLma KOTOPbIX ABMAETCA COXKHOW 3afaden ana
BCEX CTOPOH. [loKknagbl Ha 3Ty TEMY PacCKaXKyT, F4e Ha NyTu K ropoay
OyayLlero HaxoAMMCA Mbl M Kakue BO3MOMHOCTU CYLLECTBYIOT yxe
cerogHs.

YEJIOBEK U 3AAHUE

Mutenn LleHTpanbHol EBponbl npoBogAT 6onee 80% pabouero
BPEMeH/ B 3aKpbITbiX MomelleHusX. [lokaszaHo, YTo, ecnv ycnoBus
B MOMELLEHMM ONTUMAJIbHbIE, 3TO MOJIOKUTENBHO BAMAET Ha MPOo-
V3BOAUTENbHOCTb TPyAa paboTalowmux B HUX NioAaei. ITo LWNPOKUIA
CNeKTp MapaMeTpPoB, HAYMHAA C OCBELLEHUA N aKyCTUKM, 3aKaHuu-
Bas perynupoBaHvemM TemnepaTypbl. CUCTEMbl BEHTUINPOBAHUSA
1 COrnacoBaHHble ApPYr C APYroM CUCTeMbl YNpaBsieHna 1 ONTUMU-
3aUUn MEIOT He TONbKO 60oJbLIoEe MPEVMYLLECTBO Nepen BEHTUSA-
Luen, ynpasnsaeMon BpyuHyto, HO 1 6onblioe byayulee. NaccmBHoe
MCMONb30BaHMNE YXKe MMEIOLeNca SHeprum, Hanprmep Yyepes ecte-
CTBEHHOE OXJIaXkAeHWe U NPOBETPMBAHWNE, a TAKXKE BO3MOXKHOCTb
MCMoNb30BaTh JINLIHEE TEMJIO OLHOW CUCTEMbBI ANA APYroW, ABNAT-
CA OCHOBOW YMHOW CUCTEMbI OTOMNEHNA U KOHANLNOHNPOBAHMA.

SOHEPIrO- U PECYPCOCBEPEXXEHUE
O6palleHne ¢ SHeprren n pecypcamm — ogHa M3 BarKHENLINX Tem
6ynywero. CrpoutenbHas OTpac/lb BHOCUT B pPasBUTUE [JAaHHOMO
HanpaBJfieHVA CBOW 3HaUMTENbHbIN BKNad, HanpuMmep: UCrob3oBa-
HMe YCTONYMBBLIX MaTepuanos, MHHOBALMOHHbIE TEXHONOIUW LN
peumKnnHra MaTepuanoB uM YMHOe NporpamMmMHoe obecrneuyeHune
ANA MPOeKTMPOBaHMA SHeprosdpdeKTUBHbIX 3aaHMI. MaccuBHble
[JOMa 1 AOMa C HVU3KUM NoTpebneHnem sHepruu yxe ctanu akTyasnb-
HbIM YPOBHEM Pa3BUTWA CTPOUTENIbCTBA, PACcTET CMPOC U Ha CTPOU-
TenbcTBo fgomoB «Effizienzhaus Plus», nponssoasiymx sHepruto.
Modpo6Has uHghopmayus Ha calime: www.bau-muenchen.com
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lO>xHble BopoTa Ningbo Yinzhou

MNPOEKT NJIAHNPOBKU
FMABHOrIO IOXKHOIO BXOAA
B LLEHTPAJIbHbI/ LENOBON
PANOH NINGBO YINZHOU
PacnonoxeHue:

HuH60, Ykau3aH, Kutan
ApxuteKkTopbl: amphibianArc
Beaywun apxutekrop:

HoHumn BoHr

AsTopbl npoekTa: Jlyona Ty, UHb
Tao, Dxxmnapyw Jlbio, CbaodpeHr Mei,
Panan XoHr, Kynep bannaHtux
CoaBTOp: ApXUTEKTYPHO-
NPOEKTHbIA NMHCTUTYT

HuH60 NHbUXOY

Mnowapab: 710 TbiC. KB. M
Harpapa: nepsas npemua

Ha KOHKypce NpoeKToB

B anBape 2014 rofa apxutekTypHoe 61opo amphibianArc
BbIFpano TeHAep Ha MNPOEKT MNaHWPOBKW [NaBHOrO
l0)KHOTO BX0oAa B LieHTpanbHbi fenosoi paiioH Ningbo
Yinzhou. KoHKypc npoBOAUACA WHBECTULMOHHOW 1
rpagocTpouTenbHon kKopropauueit HuH60 WMHbuxoy
(Ningbo Yinzhou Urban Construction Investment and
Development Corporation), Ha cueTy KOTOPOI yxe nme-
eTcA ycrnelHas peanmsalusa npoekTa Mysea HUH60o, pas-
paboTkol koTtoporo 3aHumancsa Bonr LWy (Wang Shu).
OH npepgHasHavancsa ana peanvsaumm yetsepTon ¢dasbl
CTpOUTENbCTBA I0XKHOM YacTu LieHTpanbHOro genosoro
paioHa Ningbo Yinzhou, a WMeHHO BO3BeAeHWA ero
rnaBHOro BxopAa. [poekT, 3aHABLWNIA 1-e MecTo, CTaHeT
He TONIbKO YCMeLIHbIM 3aBepLUeHeM NepBbiX TPex 3Ta-
NoB BO3BEAEHMA STOrO KBapTana, HO 1 ABMXKYLLEN CUNon
ANA pa3BUTUA aKTUBHOW FOPOACKOW »KM3HW palioHa B
6yayLem. B KOHKypce NpUHANN yyacTue WeCTb MeXAy-
HapOoAHbIX NPoeKTHbIX 6topo 13 Kntan, CLUA n ®paHuun,
B TOM uncne n 6lopo URBANUS.

HvH60 (6yKBanbHO — «CMOKOWHbIE BOJIHbI») — MOPTO-
Bbll ropof Cyb6npoBUHLMANBHOTO YPOBHSA, pacno-
JIOXKEHHbIN Ha CeBepO-BOCTOKE MPOBUMHLMU YK3IL3AH.
C ceBepa OH OMbIBaeTCA 3aIMBOM XaH4YKOyBaHb, C BOC-
Toka — BoctouHo-Kutaiickum mopem. Topop rpaHnumT
c Tanuxoy Ha tore n LlaocnHom Ha 3anage. K cesepo-Boc-
TOKY OT HEro 3a y3K1mM NposiMBOM HaxoanTcA YKoyLuaHb.
Komnnekc pacnonaraetca Ha CamMOM OXXHOM YyuyacTke
LlenTpanbHoro pgenosoro parnoHa WHbuxoy, K ceBepy
OoT ropofa XyaHbLilo, K BOCTOKY OT OXKHOW Tpaccbl B
HuHbaHb, K 3anagy OT K0XKHOW Tpaccbl B TMAHTOHT U K
IOry OT BOCTOYHOW Tpacchl B TanaHb. MpoeKkT noayepku-
BaeT cTpaTernyeckoe MnosioKeHne BXOAHOrO 3fieMeHTa
1 OfHOBPEMEHHO obfleryaeT ero GpyHKLUIO B KauecTse
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ropopackoro LeHTpa. Co3aaHHbIN Ha OCHOBE TPaH3UTHO-
OPUEHTUPOBAHHOWN MOAENV Pa3BUTUA OOBEKT LOSIKEH
CTaTb HOBbIM PErnoHasibHbiM LIEHTPOM BOKPYr TpaHC-
NMOPTHOTO y3/1a, YToObl YBENIMYMTb MO aAb O6LeCTBEH-
HOW TeppuTopun K CNocobCTBOBaTb 3SKONOrMYECKU
YCTOMUYMBOMY BepTMKanbHOMY pa3BUTMIO NaHAwadTa.
Tak kak HuH60 ABNAETCA OAHOW U3 OTNPaBHbIX TOYeK
Mopckoro wenkoBoro nyTu, LBeTylad SKOHOMMKA
WHbWKOY mMrpana u go cux nop WUrpaeT BaXkHYl posb
B COBPEMEHHbIX TOProBbIX MaplupyTax. MIMEHHO nos-
TOMY KOHUenuua npoekta 6Obina BAOXHOBNEHa upeei
Benvkoro wenkoBoro nyTu u ABNAETCA NPOABIEHNEM
KUTANCKOro KyNbTypPHOro Hacneaus.

CornacHo npoekTy, 3faHUA Ha TeppuTopuUU AenATca
Ha fiBe KaTeropuu. K nepBoi OTHOCAT NATb OCHOBHbIX
CTPOEHMI, KOTopble MMEIT Hambosnee NMoAYepKHyTYIo
APXMTEKTYPHYIO CrleundrKy M MacCMBHOCTb. 3a cuyeT
pPas3nuuHbIX CTURen 1 GopM OHW CO3[AIOT OLyLleHne
06beAVHEHHDBIX, He MOXOXMNX APYr Ha ApYyra SNeMeHToB
M pacKpblBaloT Bce 6OraTtcTBO OKpyXKalolen cpefpl 1
HaLUVOHaNbHOW KynbTypbl.

Ko BTOpoi KaTeropum OTHOCAT YHKLMOHaNbHbIE
3[aHNA, Ccpefn KOTOPbIX TOPFrOBbI LEHTP B 30He
«XumBon KynbTypbl» (Vibrant Culture Area), o6pa3oBa-
TeNnbHbI LeHTp B «[MaHasmaTckon obpasoBaTesibHOMN
yactu» (Pan-Asian Education Area), MeaUUWHCKWIA
ueHTp B «lonorpaduyeckont 30He 34paBOOXPaHeHUs»
(Holographic Health Area) n KBapTupbl B KOMMEpYECKo
n xunon 3oHax (Commercial & Residential Area). Mpn
CTPOUTENbCTBE 3TUX 3haHUIN AOMYyCKaloTCA HebonbLine
n3meHeHua B popme dacafa, Aabbl UCKIIOUNTL MACCHB-
HOCTb M MOAYEPKHYTb OTINYMTENbHbIE Y Pa3HOOOpas-
Hble 0COGEHHOCTY FMaBHbIX COOPYXeHNI.

MosBuild agy
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MosBuild

[(naBHas ctpouTenbHas
N UHTEPbEPHas BbicTaska Poccuun

Hepena Ou3anHa n [lekopa
mapta — 3 anpensa 20 MockBa

LIBK «3KcnoueHTp»

Hepensa CtpoutenncrBa
n ApXUTEKTYpbl

14-17 anpens 2015, MockBa
LIBK «39KcnoueHTp»

www.mosbuild.com
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CoBpemMeHHbIN An3alH
B cTapom Pockunne

HoBol BbICOTHOW AOMWHAHTOW [ATCKOro ropopa
Pockunne ctan coBpemeHHbI MyCOPOCKMraTeNbHbIN
3aBOJ, MOCTPOEHHbIV MO NPOEKTY JpuKa BaH drepaaTta
(Erick van Egeraat). [lo 3Toro nepsoe MecTo 3aHvWMman
cobop - ycbinanbHULA AAaTCKUX KOpOreld, ApKuii obpasel,
KNPNUYHON rOTUKK, BHeCeHHbIN B 1995 rogy KOHECKO B
CMUCOK BCEMMpPHOTro Hacneama. B oduumanbHon Lepe-
MOHUW OTKPbITWA 3aBOAA, KOTOPOE COCTOANOCH 2 CEHTA-
6ps, NPVHAN yyacTue KpoHNpuHLY OpefepuK.
3aBop OypeT 3aHMMaTbCA MepepaboTKON OTXOHOB,
nocTynamowmx 13 gesATn pernoHos [laHnn n conpe-
AenbHbIX CTPaH, NPON3BOAA NPU 3TOM 3NEKTPUYECTBO
1 Tennosyto aHepruto ana Pockunne n obnactun. Ytobol
YMENIO PacnonoXuTb HOBbIN MaclITabHbI 0BBEKT Ha
paBHUHHOW MECTHOCTM PAJOM C HEBObLIVIM FOPOAKOM
Pockunne, 6b11 opraHu3oBaH KOHKYPC, XKI0py KOTOPOro
B 2008 rozly eAUHOrNacHO BbI6pano NpoekT Jpuka BaH
Jrepaarta, npefycmMaTprBaloWnii YHUKanbHoe 1 coBpe-
MEHHOEe apXUTEKTYpHOe pelleHne [aHHOro ¢yHK-
LMOHaNbHOro coopyeHus. 3aBof 6GyaeT ynpaBnATbcA KomnaHuen Kara/
Noveren, 3aHMMalOLWENCA BbICOKOTEXHONOTMYHON 06PabOTKON OTXOAOB.
(Macap cOCTOUT U3 ABYX C/IOEB: BHYTPEHHUI CITYXKUT KIIMMaTN4YeCcKuM bapbe-
poM, a HapyXHblil, 6narogapa OTAenKe anoMWHVWEBbIMK NAUTaMU LiBeTa
yMOpbl 1 NPOU3BONBbHOMY Y30pYy, CO3AaBaeMOMY Bblpe3aHHbIMU Jla3epom
OTBEPCTUAMM, 3afaeT BHeLWHWN obnnk obbekTa. bnarogapa cneuvanbHomn
06paboTke antoMMHMEBBIE MANTHI MPUOOPETAIOT HYXKHBIN LIBET U NaTUHY B
[HeBHOe BpeMs. A HOUbIO YCTaHOBJIEHHOE MeX Ay ABYX ¢pacafoB OcBelleHne
npuAaeT 3AaHNI0 AOTONHUTENbHBIN OTTEHOK 1 06Pa3HOCTb.

«Houbto nepdoprpoBaHHbIi 1 NoACBeUYeHHbIN dacag NpeBpallaeT 3aBoj B
MATKO CUAIOLNI MasK, CUMBONNYECKM n306parkatoLwmii npoLecc Npounssoa-
CTBa 3HEPrun, — roBOPUT JPUK BaH JrepaaT o NpoekTe. — HeckonbKo pas B
Yyac ncKpa cBeTa MeAJIeHHO NpeBpaLlaeTca B ropsliee niams, oceeljatwllee
BCe 3fjaHue Lenukom. Koraa metadpopryeckmin oroHb yracaer, 3jaHne cTaHo-
BUTCA MOXOXMUM Ha TeloLne yram.
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[na nopcseTkn dacaja 6blo BakHO caenatb Tak,
uTO6bI BUAEH ObIN CBET, @ HE €r0 UCTOYHMKI. DTy 3afauy
BbIMOMHWAN 3@ CYET OTPaXXeHUA CBeTa Ha BHYTPeHHeM
dacape Tak, 4TOObl OH MATKO MPOHMKan Yepes nepodo-
PUPOBaHHbIA CNOW. KaxAblii UCTOYHMK CBeTa umeet
co6CTBEeHHYI0 Nporpammy 1 LBeT. OcBelyeHne He fena-
eT HebOo ApYe N He AOMUHMPYET Haf OKPEeCTHOCTAMM,
a cKkopee nopyepKuBaeT WHAYCTPUANbHBIA XapakTep
3/laHNA N OHOBPEMEHHO COO6LIaeT emMy NO3TUYHOCTb
1 rny6uHY B HOUHOE BPeMA.

MpoeKT npegycMaTprBaeT NPOCTON Habop KOHCTPYK-
TUBHbIX AeTanein n npuUMeHeHue HOBEeMWMX Mpouns-
BOACTBEHHbIX TeXHONOrNIA. Micnonb3yemble gna dacapa
naHenun 13 anloMrUHMA cneumanbHbiM obpa3om ob6pabo-
TaHbl U cobpaHbl. Bnarofaps ceoemy pasmepy n o6nu-
Ky 0ObeKT HaBepHAKa CTaHeT 3aMeTHbIM ABNEHMEM B
Pockunne n okpecTHOCTAX, 06pa3LOM CynepcoBpemeH-
HOro 3Heproa$p¢$eKTMBHOro 3aBofa, NpeBpaLLaoLero
OTXOfbl B SHEPIUI0.

HoBbIi 3aBOA NPUBHOCUT HOBYI AVHAMWKY B WHAYCTPUANbHbIA Mer3axk
mecTHocTu. OH flenaeT 6onee NpuBneKaTeNbHOMN JIMHWIO FOPY30HTa He6onNb-
WOro AaTCcKoro ropopa, KOTOpbI KOrAa-To Obil CTonvuei, a ero cunyst
co3aaeT AOMONHUTENbHYIO NCTOPUYECKYI0 PEMUHUCLEHLMIO: HUXHAA YacTb
3[aHMA HaNOMVHAeT yrnoBaTble KpbIWK OKpy»Kalowmnx Gpabpuk, a Bneyat-
nAwWwmn 97-MeTpoBbIi WNKUAb 6narofapa CBOei BbICOTE Y UCMNONb3yeMbiM
maTeprianam ABNAETCA COBPEMEHHbIM MPOTUBOMOCTAB/IEHNEM FaBHOMY
UCTOPUYECKOMY MaMATHUKY ropofa — cobopy Pockunne. 3puk BaH drepaat
TaK OT3bIBaeTCA O CBOEM NpoeKTe: «<HecMoTps Ha To UTo cobop ¢ ero HaLueH-
Kamu-6nM3HeLamy, KAMHEM 1 KUPMMYOM TeMsblX TOHOB U HOBbIN 3aBOA —
CMMBOJ HEYMUPaAIOLLe SHEPrm, TO NbinaloLLen, To TheLwen — pasaenaT
nout 1000 neT, OHW C ABYX CTOPOH 6yAyT 3aluwaTtb ropog 1 BnevyatnaTb
nyTewecTBYOWNX N0 CKPOMHOW paBHuHe CKareppaka. PasymeeTcs, A rop-
XKYCb JOCTUTHYTbIM 3PPeKTOM>.

Erick van Egeraat BV

Kak HauTu XxopolLuero

MacTepa no HarnosibHOMY
OTOMNNIEHNIO N COXPAHUTb
CBOW HepBbl?

uponordom.fu

Bce o HanonbHOM OTOMJIEHUN

0> (8] B> |F > 2 )

PacuéT ctoumocTn 1 BbIBOp MacTepa BCEro 3a HECKOMbKO KNMKOB,
uponordom.ru: Beb-cant gna BNagenbLes KOTTemKen.
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INTERNATIONAL

PacKpy4MBaHm1e HOBOIO BITKa BbICOTHOMO CTPOMUTENBCTBA B OTEUECTBEHHOM apXMTEKTYPe Hauanoch Co cTonmupl. Ewe B 1990-e
MPOEKTbI OTAENBHO CTOALLMX OallieH 1 BbICOTOK [iA TEPPUTOPHI MOCKOBCKOTO CITW NPOBOLIMPOBAMN POCCUIACKMX 30AUMX

Y UX MIHOCTPAHHbIX KOMMEr Ha anpobaLivito HOBOTO HARPaBNEHIS B Hallel AeNCTBUTENbHOCTU. 3aTeM B HALIMOHANbHYIO FTOHKY
BEPTMKaNeV akT1BHO BAVAWCH 1 pervoHbl. Cpasy Ana MHOTVIX TOPOAOB CTan akTyasbHbIM BOMPOC BO3BEAEHNA BbICOTHbIX
3[1aH1I, @ AN HEKOTOPbIX — fJaXKe HeOOXOAMMOCTb CO3aHMA COBCTBEHHOMO AENOBONO KacTepa no NpyMepy MOCKOBCKOTO.
[0 Mepe pa3BuTVIA OTPACM POCIIO W KaYECTBO HOBbIX BLICOTHBIX CTPOEHWIA. [103TOMY OTAENbHBIN Pa3roBop O Hebockpebax
BHe MoCKBBI NpeiCTaBNAETCA He TONbKO NMPABOMOYHbIM, HO 11 HeobxoavMbiM. CEerofHs B pasHbIX ropofax yxe BO3BeAeHO
MHOFO MHTEPECHbIX 1 3aNOMVHAIOLLMXCA 3AaHMIA. Ellje 6onblie CTPOWTCA B JaHHbBI MOMEHT WUAK CTOWT B MiaHax peanv3aLium
Ha Gnkaniiiee byayliee. Tak yTo obpamMca nogrodHee K HOBeMLLEe POCCUINCKOI «BbICOTHOM reorpadui.

Tekct: MAPUAHHA MAEBCKAA
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BU3yanv3aum

_JlaxTa-LieHTp», CaHKT-[TeTepoypr,

s{AipoeRT RMJM)

a3BUTME BbICOTHOrO AOMOCTPOEHUA
B POCCUNCKUX PernoHax CNoXmnocb
C onpepneneHHon cneundukon: ngen
cobctBeHHoro Cutu nocnegoBaresb-
HO pa3pabaTbiBanucb CHavyana AnA
KanuHuHrpaga n EkatepuHbypra, a yxe nosgHee —
ana lposHoro. [lpyrve ropoga orpaHMynBanncb Bo3-
BelleHVeM OTAENbHbIX XWJbIX UM MHOrodyHKLMO-
HaslbHbIX KOMMNEKCOB.

Hanbonee pe3oHaHCHbIM 1 NPOTMBOPEUMBLIM CTa
npoekT Hebockpeba ana lasnpoma B [eTepbypre.
KonoccanbHbiin Mmacwtab npegnaraemoro 320-meTpo-
BOro 3faHus-cBeunm ot 6lopo RMJIM, nobepmsuie-
ro B MexJyHapofHoOM KoHKypce 2006 ropa, Bbi3Ban
6ypHble 0OCYKAeHUA W Ban KpUTMKW. B pnutennb-
HoW 60pbbe 3a BblKMBaHWE MPOEKT BUAOU3IMEHSAN-
CA, TepAN BbICOTHble MapaMeTpbl U OTBOEBbIBAN WX
BHOBb, Mepee3Xasl Ha HOBbIN Y4acTOK M OTTOYUN
oyepTaHuA abpwuca, xapakTep MNaHUPOBKM W T. A.
CerogHa Ha oduMUMaNbHOM CaliTe KOMMaHUN 3anaBAA-
10T O NepcrneKkTMBax 3aBeplieHns paboT B 2018 roay.
MNocne Bcex nmepunetun npegnonaraemoro conep-
HU4YecTBa C MCTOPUYECKMMN BeEPTUKANAMU ropoja,
HebocKpeb, monyumBlLNA Ha3BaHWe «JlaxTa-LeHTp»,
cTpountca B Npumopckom paioHe CaHKkT-MNeTepbypra
Ha JIJaxTUHCKOM npocneKkTe B AEBATN KUNOMeTpax OT
ueHTpa. lNpoekTnpoBaHMe BbINOMIHEHO apXUTEKTO-
pom ToHn KeTtTnom (Tony Kettle) n komnaHnen RMJM
London, reHnpoekTupoBwnk — 3A0 «fopnpoekT».
MpepnonaraeTtcs, uto B 2018-M 34aHMe CTaHET CaMbiM
BbICOKMM (462,7 M) B Poccnn n EBpone, npes3onga
MOCKOBCKUIT HebocKkpeb «Denepauns».

Mo 3ambicny pa3pabOTUMKOB KOHLIENUUM HOBOMO
HebocKkpeba, «JlaxTa-LeHTp» npeAcTaBnaeT coboin
COBPEMEHHBIN KOMMIIEKC C YAOOHbIMK oducamum,
KOMQOPTHBIMU OBLECTBEHHBIMI MPOCTPAHCTBAMU 1
OGLWVPHBIMU 3ef1EHBIMU 30HaMU, XOpOLen TpaHC-
NOPTHOM N MeLleXOAHON JOCTYMHOCTbIO U Pa3BUTON
coumnanbHo MHOGPACTPYKTYPON. Moyt NONOBUHY
nnowazgen nnaHNpyeTca oTaaTb Noj pasHoobpasHble
Kade, pecTopaHbl, MarasviHbl, GUTHeC-3asbl 1 GacceriH.
30ecb nNpeaycMOTpPeHbl KMHOTeaTpbl, BbICTaBOYHbIE
ranepeu, TOprogaa U pekpeaumoHHasa 30Hbl, NapKoB-
Ka Ha 2000 malmMHO-mecT. B cTpyKType BCrnomora-
TenbHbIX 06beMOB HeGOCKpeba pasmecTUTca neyeb-
HO-AMArHOCTUYECKUIN LEHTP C AeTCKOM 1 B3POCsIon
NONIMK/IMHNKAMW, OHEBHbIM CTaLUWMOHApPOM U oTaene-
HUEM KPYI0CYyTOYHOW «CKOPOW MOMOLLU».

ApXxnTeKTypHaa KoHuenuua «JlaxTa-LueHTpa» OCHO-
BbIBAeTCA Ha pa3paboTKax, BbIMOSHEHHbIX A1 KOH-
KypcHoro npoekta «OxTa-ueHTpa» 2006 roga. OHa
6bl1a CyllecTBEHHO nepepaboTaHa U ajanTypoOBaHa
K HOBOMY MeCTY PacrofioXeHus 1 KoHburypaumm
yuyacTka. Komnnekc, coctoawmii u3 6awHu v npu-
nerawLwmx HeBbICOKMX OOBEMOB, PACMONOXUICA Ha
ObIBLUMX MPOMbILLIEHHBIX 1 HEOCBOEHHbIX TEPPUTO-
puAX, UTO OTpaX<aeT OfHY U3 BeAyLiMX MUPOBbIX TEH-
JOEHLUUN NMOCTaHOBKM HEGOCKPEOOB B UCTOPUUECKMX
ropofax (Hanpvmep, HegaBHUe — MunaHckuin Palazzo
Lombardia n noHgoHcknin The Shard).
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«EkaTepuHbypr-Cutn»

B Komnnekce o6opyayloT YHWUKanbHbIA 3an-
TpaHcpopmep, No Mepe HeEOBXOAUMOCTI NErKo BULO-
M3MEHAIOLWMNIACA KaK ANiA NPOBEAEHUA KOHIPECCOB,
KOHbepeHUMA, Npe3eHTaunii 1 AeNoBbIX Meponpu-
ATUIA, TakK U ANA Ny6NMUHbIX KOHLEPTOB, KOpropa-
TUBHbBIX NPa34HMKOB, NefOBbIX LWOY U MOAHbIX MOKa-
30B. BaxkHylo 06pa3oBaTenbHyto 1 pa3BrieKaTeNbHyo
cocTaBnifiloOWME AN ropofga co3jaTenn oTpasuan B
nfee CBOEro pofa AeTCKOro HayyHoro MUHW-ropos-
Ka: B BU3Hec-LeHTpe NoABUTCA MHOFO3abHbIN KUHO-
LieHTp, NnaHeTapuii C COBPEMEHHBIMI TefecKomnamm
N [eTCKMIA LeHTp Hayku. Becbma nepefosbim GygeT
KOMMJIEKC 1 C TOYKM 3PEHUsA MCMONb30BaHMA HOBa-
Luin B 0651aCTV NPUMEHEHNA SHEPro3pPEeKTUBHBIX 1
JKOJIOTMYECKMX TEXHOMOTMUIA, Cpefii KOTOPbIX UHTEN-
neKTyasnbHble CUCTEMbl YNPaBAeHNA MAKPOKIMMATOM
n MHoroe ppyroe. O6ulasi SKOHOMUA NOTPebneHus
3/1eKTPO3HEPIM MO CPABHEHMIO CO 3aHMSAMM aHANo-
TMYHOrO TUMNA JOMKHA COCTaBUTb 40%.

B KOHLenuumn HOBOro AENI0BOr0 LIEHTPA HALL/IN CBOE
OTpa)KeHune TMPUBbIYHbIE APXUTEKTYPHbIE MOTUBDI
MNeTepbypra: u ofivHOKas BEPTMKab B rOPU3OHTasb-
HOM naHAwadTe, U HaNnoOMUHAKLWMIA Kopabnb abpuc
HaK/OHHbIX KPOBENb MaJjiblX KOPMyCcOB Ha o6lem
ctunobarte. ONHOBPEMEHHO AMHAMWYHas 1 ObMaH-
UMBO M3MeHuMBas Gpopma 3[aHUA CMMBONU3MPYET
nepeTekaHue NPOCTPaAHCTB, OTKPbITOCTb W JIEFKOCTb.
BusyanbHoe yMeHbLUEHUE TAXKECTU peasibHOro o6b-
emMa [JOCTWraeTcsi 3a CYeT WCMonb30BaHMA ocoboro
TUMNA CTeK/a, U3MEHSAIOLEro UBET B 3aBUCUMOCTU OT
BPEMEHN CYTOK, YTO MO3BOMINT CO3[aTb OLyLleHue
MaKCUMaJIbHOrO HEeKOHGJIMKTHOrO B3aMMOZeincTBumA
6allHN C OKpy»awoouweln cpepon. Pacrnonarascb Ha
HOBOM Y4YacTKe AaNieKo OT LeHTPa, OHO He BCTynuT
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B COMEPHNYECTBO C TPaAMLMOHHBIMWA TFOPOACKAMM
AOMMHaHTaMuK. HanpoTmB, BbICOTHaA KOMMO3MLMA Ha
no6epexbe OUHCKOro 3an1Ba CTaHET OPraHW3yoLLUM
3NIEMEHTOM U TOYKON MNPUTAXKeHWsA AnA 6busHeca u
APYrux fieBenionepcknx NpoeKTOB B aKTUBHO pacTy-
wem paioHe MeTtepbypra. Tem 6onee, uTo, COrNacHoO
ropofckon ctpaterun passutua go 2020 roga, oco-
6yl ponb UrpaeT MMEHHO CO3[aHue «TOYeK pocTa»
Ha nepudepun. MpoekT «JlaxTa-LUeHTp», 3aKa3unMKom
1 NHBECTOPOM KOTOPOro ABNAETCA rpynmna KoMnaHum
«la3npom», aKTMBHO CMOCOOGCTBYET PasBUTUIO TPAHC-
NMOPTHOW WMHPPACTPYKTypbl MpUNErawmnx paioHOB
n obein peannsaummn aktyanbHoro ans Metepbypra
noaxofa K opraHu3aumy ropoackoro NpocTpaHcTBa.
MomMyMO CTONb U3BECTHOTO U OBCYKAaemMoro ras-
NPOMOBCKOro HebGockpeba AnA CeBEpPHOWN CTONWLbl
pa3pabatbiBanncb U Apyrvie NPoeKTbl BbICOTHbIX 3Aa-
HWIA. B nx uncne 140-meTtpoBas «Jlnpep-Taysp» (42 o1),
noctpoeHHas B 2013 rogy no npoekTy OO0 «Pemapk»,
B KOTOPOW pPa3MecTAT OGU3Hec-LeHTp Kracca A nno-
waabto 52,7 Tbic. KB. M. [lpyrum BecbMa 3aMeTHbIM
BbICOTHbIM MUTEPCKMM NPOEKTOM cTana 147-meTpoBsas
Ingria-Tower (67 3T.), pa3paboTaHHaA apXUTEKTYPHOI
mactepckon C. B. LibiLnHa, KoTopyio nnaHnpyeTca Bo3-
BeCTM B KOHLe NpocnekTa JHrenbca K 2017 rogy. Ingria-
Tower COCTOWT 13 ABYX Pa3HOBBICOKMX 3[aHui, 06b-
e[IVHEHHbIX O6WMUM cTunobatom. Ho cTonb cnoxHas
cyobba paxke MpoeKToB-nobepuTeneil MexmayHapoa-
HbIX KOHKYPCOB BHYLLAeT MHBECTOpPaM onpefesieHHble
onaceHusa, NO3TOMY K HacTOALlEeMY MOMEHTY BbICOT-
Hoe cTpouTenbCTBO B [eTepbypre noka He MOMyYmno
3aMeTHOro BOMJOLWWEHUA, U TOPOA Ha HeBe npoponxa-
€T NPYBNeKaTb KUTenem n TYpUCToB BePTUKANIbHbIMMN
JOMVIHAHTaMV NCTOPUYECKMX aHCaMbren.

MPUHLUMNNANbHO WMHaA KapTuWHa CoXuWnacb B
ExkaTepuHbypre, rae BbICOTHOE CTPOUTENIbCTBO MOCIe-
[OBaTe/IbHO peanusyeTca ye BTOpoe gecATuneTue.
MpoekT «EKaTepuHOYpr-CuTr» 6611 3afyMaH HeCKosb-
KO MO3)e MOCKOBCKOrO aHanora, 4To gano onpege-
NeHHble NperMyLLecTBa, MOCKOMbKY CTano BO3MOX-
HbIM Y4YeCTb MHOTMe HeaouyeTbl CTOIMYHOrO CTPOU-
TenbCTBa, B TOM yncie B obnactn nogbopa yvactka
n dopmynmpoBaHua obLlei cTpaTermm pasBuTUA
BbICOTHOrO parioHa. bonee no3gHee npoekTnpoBsa-
HMe onpeaennsio TakXe U HeCKONIbKO MHOW XapakTep
CTUINCTUKM GalleH, OPVMEHTMPOBAHHDBIN Gonblue Ha
3CTeTUKY HeEOMOAEPHa U Xali-TeKa, MpUCyLLero oteye-
CTBEHHOW NpaKTUKe NocnegHero gecatTuneTus.

CTpounTenbCTBO HOBOMO Ae/10BOro KBapTasa BefeTca
B LIEHTpe ropoAa, Ha y4acTke, pacnonoeHHOM BAOSb
n3nyuunHbl pekmn Vcetb. CornacHo obLeit KoHUenuum,
OH JomKkeH obbeanHUTb 60nee 400 TbiC. KB. M KOM-
MepUYECKMX U TOProBbIX Niowagen, opucos, roctu-
HWUL, pa3BneKaTeNbHbIX LEHTPOB, Kade n pectopa-
HOB. BbICOTHaA YacTb KOMMAEKca COCTOUT U3 YeTblpex
6alleH, K KOTOpbIM J06aBNAIOTCA elle BOCEMb COOPY-
YKEHUI MeHbLLEN STaXKHOCTW Ha 06LLel nowaaw B NsATb
rekTapoB. CTpouTenbCTBO MNNaHMPOBANOCh 3aBEPLUNTD
K 2014 rogy, Ho B 2009-M OHO 6bINO NpPUOCTaHOBIE-
Ho. O6LyMe CPOKM BO3BEAEHNA KOMMIEKCA HECKONBbKO
CABVIHYNINCb, N CErOAHA M3bICKMBAIOTCA BO3MOXKHOCTMN
ONA NpyBNeYeHNa JOMNONMHUTENbHbIX BIOXEHWUI B NPO-
€KT, CTOMMOCTbIO 6onee 1 Mnpg eBpo, rae OCHOBHbIM
MNHBECTOPOM BblCTynun «YTMK-XonguHr.

B pamkax BO3BeAeHUsi COBCTBEHHOrO [EenoBOro
paiioHa Ha 6epery MceTm noctpoeHa 83-meTpoBas
roctuHuua Hyatt Regency Ekaterinburg (2005-2009),
a B 2006-2011 rogax — 6GU3HeC-LeHTP «BbliCOLKMIN»

(188,3 M), CTaBLUMI CaMblM BbICOKUM HeOGOCKpebom B
pernoHe n B Poccun BHe MoOCKBbI. BennuecTBeHHbIN
CTEKNIAHHBIA LMANHAPUYECKUA 0O6bem 54-3TakHOM
(c yueTom 6 nop3emMHbIx 3Taxel) 6allHW BO3BefeH
no npoekTty MNb «[paueB n napTHepbl». 3gaHne ABnNA-
eTcA TpeTben ouvepefblo CTPOUTENbCTBA AEN0BOro
KOMMneKkca «AHTen» 1 NepBOHavanbHO MMeNo Apyroe
Ha3BaHue. Ho B 2010 rogy 6bin1 npoBefeH KOHKYPC, B
pe3ynbraTe KOTOPOro OHO NOYYNNO UMA «BbiCcOLKINM».

C apXUTEKTYPHOWN TOUKU 3peHns HebocKkpeb npep-
CTaBnAeT coboN XPecTOMATUNHBIN 06pas3unK NHTep-
HaLMOHaIbHOTO MEMHCTPUMA BbICOTHOIO CTPOUTENb-
cTBa cepefmHbl 2000-X € nerko 4ymtaembiM pUTMOM
CKBO3HbIX FOPU3OHTANbHbIX YNIeHEeHWUN CTeKAAHHbIX
dacapoB. Becb 06bemM BbICTPOEH MO TPaAULMOHHOM
CXeMme: YeTKO BblpaKeHHasA LoKOSIbHaA YacTb C BXOA-
HOWM TPYNMon, rnagkoe UWAMHAPUYECKOEe «Teflo» U
aKKypaTHoe 3aBeplueHue. HecmoTpa Ha OTCyTCTBME
3NaTUPYIOLWNX N1IEMEHTOB, CO34aHHbIN YpaBHOBELLEH-
Hblii 06bem ob6nafaeT Bblpa)KEHHbIM XapaKTepoM,
npviaaowym LeHTpy EkaTeprHbypra 3ameTHyto Heo-
MOAEPHMUCTCKYI0 HOTY. Ero noguepkHyTas coBpemeH-
HOCTb BIMAET Ha 0OnMK BCero ropoga.

OCHOBHYI0 4acTb BbICOTHOro ob6bema HeboCKpe-
6a 3aHMMalT oducbl. HeCKONbKO BEPXHUX YPOB-
Hell oTBefeHbl Mo OTeNlb, KOTOPbIA MO KOHTPaCTy C
HEOMOJEPHUCTCKOW CTUANCTUKOWN BHeLHero o6nmka
OTAeNaH B 3CTETUKe ap-Aeko. B HvxXHen yacTu 6aluHn
pacnonoxeH passieKaTenbHbI LEeHTP C pecTopaHa-
MU, 6apamm 1 HOYHbIM KNy6om. B komnnekce npucyT-
CTBYIOT CNa-CasioH U peKkpeaLnoHHas 30Ha, AOCTYMNHaA
BCEM NOCeTUTENAM, U YL0OHas NapKoBKa.

B xope ctpouTenbctBa «BbicouKoro» ropogckoe
OKPY>XEHME MOHECIO ABe OLyTVMble yTpaTbl: Oblin
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KK «DeBpanbckan
pesontoyunsy,
EkaTepuHbypr
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«[PO3HbIN-CTU»

paspylueHbl ycapebHbin gom DanbkoBCKOTO U «AOM
ApyTrHa» — apxuTeKTypHble NamAaTHUKK XIX B. CobbITnA
BbI3BaNIN BOJHY OOLECTBEHHOrO BO3MYLLEHMA U Npu-
Benu K pAgy cynebHbix pa3bupatenbcTs. [anbHeliwan
cyobba caMoro BbICOKOrO 3faHuA ropoga 6bina nog,
yrpo30M, 0OfHaKko, MPeoaoseB BCe CNOXKHOCTA, CTPOU-
TeNbCTBO YCnewHo 3aBepLunnocb. CerogHa Hebockped
CYMTAETCA He TONIbKO YHMKaNbHOW AOoCTONPYMeYaTeslb-
HOCTbIO, HO U BeCbMa MOMYSAPEH Yy FOPOXaH 1 Typu-
CTOB, TaK Kak CO CMOTPOBOW MAOLWAAKM Ha 52-M 3Taxe
(187 M) OTKpbIBAOTCA 3aMeyaTesNibHble BMAbI Ha FOpoA
(B XOpoLuyto norogy BUAMMOCTb A0 25 KM).

MN3-3a  OUMHAHCOBBIX  CJIOXKHOCTEN  MPOEKT
«EkaTepuHbypr-Cntu» He ypanocb 3aBepwnTb B
HameyeHHble cpoku. OgHako B ropopne 6b10 peanu-
30BaHO HECKOJSIbKO BbICOTHbIX MPOEKTOB Pa3HON CTe-
NeHW YCnewHoCTn. 42-3TaXHbI >KUION KOMMIEeKC
«DeBpanbckaa pesonouna» (140 m) 3aBeplueH B
2010 rogy, HO NMOANNHHOW HapOAHOW NO6BM Tak U He
CbICKaJl, MOCKOMNbKY He Obll aIeKBaTHO BbICTPOEH fna-
NOr CO CNOXMBLUMMCA OKpyXeHuem. [MpoponkaeTtca
HauaToe eule B 2004 rogy CTPOMTENbCTBO HEGOCKpeba
«Mpu3ma», cocToALlero n3 apyx oovemos (7 n 37 a1),
B parnoHe ynuy, CtpenoyHnkos n YentockmnHues (151 m
co wnunem, 136 m Kposna). OTKpbITUE LeHTpPa, M3Ha-
YanbHO HameuyeHHoe Ha 2008 rog, NnepeHoCnNIOCh MHO-
KecTBo pa3. TeM He MeHee, PaboTbl XOTb MefIEHHO, HO
NPOAO/IXKAIOTCA, 1 BO3MOXHO BCKOpEe TpeTbe MO BblCoTe
3/laHuNe B ropofie Bce-Taku HauHeT GYHKLMOHNPOBATb.

bawHa «MceTb» — elwe oauH 3HAKOBbLIN O6bBEKT
eKaTepuHbyprckoro «Cutuy», CTPOAWMIACA B ropoje
¢ 2010 ropa. 52-3TaXkHbliA XKnnol He6ocKpeb nogHU-
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MaeTca Ha 209 M (BblCcOTa CO LWINWUEM), @ OKOHYaHKe
cTpouTenbcTBa nnaHupyetca Ha 2015 rog. XoTta no
KONMYeCTBY dKCMyaTUpyemblX dTaXken 3aaHune ycTy-
naet cocegHemy «BbicOUKOMY», HO B abGCONMOTHbIX
undpax ero npeBoCcxoanT 1 NpeTeHayeT Ha No3MLuio
CaMoro BbICOKOro ceBepHoro Hebockpeba nnaHeTbl.

MepBOHaYanbHbIN NPOEKT GalHN 6bin pa3paboTaH
apxuTeKTypHbIM 6topo Valode & Pistre, KkyprposasLliem
obuyto KoHuenuuio paspabotku «EkatepnHGypr-Cut».
B HebocKpebe 47 3Taxe OTBOANNOCH NOA KWUibe, 3 Hag-
3eMHbIX M 4 MOA3EMHbIX — ANA TEXHUYECKUX HYXA.
MakcvMmanbHasa BbiCOTa 3AaHWA JOMKHA Oblna cocTa-
BUTb 215 M (MO WNWAD), NO NEPEKPBITUIO MOCeLHEro
TEXHMYECKoro 3Taxa — 181,6 m. BbicoTa »unbix sTaxen
cocTaBnAana — 3,6 M, TeXHUYECKMX N NapKoBKM — 3,2 M,
obLecTBeHHOM 30HbI — 5,0 M. B Hebockpebe npepamno-
naranocb pa3mecTuTb odUChI, anapTameHTbl PasNYHO
KOHOUrypaumu, B Tom umcie 115 naHopamHbIX pe3u-
JeHLUVI, a TakxKe TOProBble 06beKTbl NPeMUyM-Kiacca,
Kade, pectopaHbl, GUTHEC N Cra-LEeHTP C HacceliHOM.
CToMMOoCTb CTPOUTENIbCTBA HA MOMEHT YTBEpPXAEHUA
npoekrta B 2007 rogy oueHmBanacb B 200 maH gonn.,
ofiHaKo nosfHee Undpa yBennumnachb.

OpaHuy3cK1ne apxuTeKTopbl MPeAsioKuam Kommno-
3ULMIO BbICOTHOIO KOMIMJIeKca B BUAE Pa3HOBbICOKNX
UMnuHAPoB 3GPEeKTHOro MefHoro LBeTa, YacTUYHO
BKJIMHNBABLUMXCA APYr B Apyra. YHNKanbHOCTb HOBO-
ro »unbA OTpa)kanacb B Mpee pasBepTbiBaHNA MpPO-
CTPaHCTB COMAaCcHO ABMXXEHUIO CONHua. B BeHuatowen
YyacTu 3044ve pasmecTunu cnvMpanb, NoA CBoAaMMU
KOTOPOW pacrnonaranucb 3umHue cagpl. Mpoobpasom
3TOWN BOCXOAALWEN KOHCTPYKUMM MOCAYXWUIN OJHO-

BpeMeHHo ob6nuK cTpykTypbl JHK 1 anemeHTbl reo-
METPUM PYCCKOrO KOHCTPYKTMBM3MA. Bonnotutb Becb
MacLwTabHbIl 3ambicen HOBOro Hebockpeba nnaHmpo-
Banocb B CTeksie U BETOHe, a NHTepbepbl MbICAUANCL
B HaTypaJibHOM KaMHEe W KOMMO3UTHbIX MaTepuanax.
BosHuKLlme dprHaHCOBbIe 3aTPyAHEHUA NPVBENN K pa3-
pbiBY MepBOHayanbHOro naptHepctsa mexay YIMK-
XonguHrom n Valode & Pistre, a Takxe npounmm nHo-
CTpaHHbIMM YYacTHMKamMu npoekTa. B 2009 rogy B Hero
6blIN BHECEHbI CYLEeCTBEHHble M3MeHeHuA. baluHio
«/ceTb» No npoekTy BepHepa 306eka (Werner Sobek)
odumumanbHO npepcTaBunmM B okTabpe 2011 roga ¢
HOBOW KOMMNaHWen-reHnogpagumkom («bantuickan
cTpouTenbHaa KomnaHuaA»). Mo MoaepHU3MPOBaHHOWM
BepcUM Ha 52 3Taxax 34aHuA BbicoTon 209 m OyayT
pacnonaraTbca 225 anapTaMeHTOB MpemMuyMm-Knacca
pasnuuHon KoHourypaumm (o1 80 go 490 KB. M, a Takxe
[BYXypOBHeBble KBapTupbl). Ob6waa nnowaab Hebo-
cKkpeba coctaBut 80 983 KB. M (13 HMX 23 780 KB. M —
NoA3eMHble 3TaXM U NMPUCTPOEHHAA MapkoBKa). 31-i,
51-1 1 52-1 3TaXkn ABNAIOTCA TEXHUYECKNMU, @ B YPOBHE
53-ro pacnonoeHa KoTenbHas. BbicoTa cTaHAapTHBIX
XKnnbIx 3Taxen — 3,6 m (c 5-ro no 40-) n 4,5 m (c 41-ro
no 50-i). BxogHaa uyacTb Kommiekca nMmeeT 6onee
BbICOKME YPOBHM (A0 5,4 M). B nepBbIx 3Taxkax Takxe
pa3mecTaTca bGacceiiH, TpeHaxkepHbln 3an, SPA, geT-
CKWI KNy6, pecTopaH 1 MOMELLEHNSA CEPBUCHDBIX CIYX6.
B npouecce cTponTenbctsa «Mcetu» 6yayT ucnonb3o-
BaHbl CaMble NnepeAoBble TEXHOMOTUM U MaTepuabl,
B TOM UuC/le cucteMa WHAVBUAYaNnbHOW perynmpos-
KN OTOMNEeHNA B KBapTMpax, 06/IMLOBOYHOE CTEKNO C
cepebpsAHbIM HaMblIEHNEM, MOBbILIAOLWEE OTPaXato-
Lyt CrocobHOCTb Ha 20%, aBTOHOMHasi MPOTUBOMO-
XapHas cuctema u ap. CeroaHa B 3aHNV BeAETCA OCcTe-
KNneHve 1 oThesnika BHYTPeHHMX nomelueHun. Cpava
obbeKTa nnaHnpyetca Ha ceHTAGpL 2015 roga. O6beKT
NO3BOMUT 3HAYNTENbHO YPaBHOBECUTb KOMMO3MLMOH-
Hble aKLeHTbl B MacwTabe Bcero ropoga. K atomy xe
BpemeHn B ExkaTepuHObypre nmnaHupyeTcA 3aBeplunTb
CTPOWTENBCTBO €LLe HECKONbKIMX OaLLeH.

Cpean Hux n «CTpaxu Ypana» — MpPOeKT MapHO-
ro BbICOTHOrO Kommniekca B Bepx-WceTckom panoHe
ExaTepuHOypra, COCTOALEro M3 ABYX CTYNeHYaTbiX
3n0aHuM B 41 n 36 3Taxkeln, coegMHEeHHbIX MOCTOM-
ranepeein Ha ypoBHe cTunobata. MpoeKT Takxe BXO-
OUN B KOMMNJEKC NPeasioxKeHunin dppaHLysckoro 6topo.
3annaHnpoBaHHbIN elje B 2006 rogy B pamkax passu-
TUA JenoBoro painoHa «EkatepuHbypr-CuTn», OH Jon-
eH BK/oyaTb 6alwHy B 218 1 195 M. ApXuUTEKTypHas
KOHLenuus, npuaymaHHas Valode & Pistre, umeeT KoH-
KPETHBbI NPOTOTUM B KOMMO3ULIMM PYCCKOTO CKYSIbMTO-
pa Ocvna 3aAKnHa, BAOXHOBNEHHOrO CKY/bMTypamm
13 uyryHa. [IBe 6GallHM JOMKHbI BOMMowaTtb obpasbl
6POH30BbIX MMraHTOB — KaK Obl ABYX CTpaxel, oxpa-
HAWNX ropod, YpanbCKue ropbl U rpaHuLy mexay
Esponoii u Asunen. ®acapgbl «Ctpaxeii» 6yayT BbinoHe-
Hbl U3 CTEKNA C BKPAMIeHNAMUN MeTalSIMYEeCKNX CTPYK-
TYPHbIX 3N1E€MEHTOB, CUMBONU3MPYIOWKMX pa3BuTUeE
MeTannyprum Ha Ypane. B 1o e Bpemsi Heb6ocKpebbl
CHabAAT «yMHbIMU» CUCTEMAMU, NMO3BOMAOWMNMM Hau-

6onee 3¢PpeKTMBHO perynnpoBaTb MUKPOKIUMAT B
3AaHnAX. «CTpaXkm» KOMMO3MLMOHHO AOMUHMPYIOT Hag
ropofioM, 4TO 1 ABAANOCb MPeAMETOM CTapaHuin apxu-
TekTOpoB. NpoekT «CTpaxku Ypana» 3acnyxun ocoboe
of06peHIE XKIopU MEXAYHAPOAHO BbICTaBKM B chepe
HepswKmumocT MIPIM-2007 B KaHHax.

CornacHo nepBoHayanbHbIM NiaHam, K 2011 rogy obe
6aLLHV yKe JOMKHDBI Gblny NoABUTLCA B ropoae. OfHako
NPOEeKT 3aMOpPO3UIN Ha HeomnpeAesieHHoe Bpems, 1
TOJIbKO C NepCneKkTUBON NPoBefeHVs MUPOBOro ¢yT-
6onbHOro YemnuoHata B 2018 roagy B EkatepuHbypre
BO306HOBUICA MHTEPEC K 3TOMY 06pa3HO HaCblLLEeHHO-
My OOBEKTY. 3aKa3uMKOM BbICTYNMUMa KoMnaHus «YTMK-
XonauHr», akTMBHO paboTatolas 1u ¢ ApYruMmn BbICO-
TKamu ropoga. B okoHuaTenbHoOM Bepcumn cTposLleroca
Komnnekca «Crpaxei» 6yayT oducHble nomelieHus
W Xuible anapTameHTbl, KPYMHbII TOProBbill LEeHTP
1 oblmpHaa pekpeaunoHHas 30Ha. Momymo Xunon
N OPUCHOW HEABUXKMMOCTU B KOMIIEKCe pa3sMecTaT
6V3HEC- U MeAVUMHCKUIA LEHTPbI, PecTopaHbl, XyAo-
eCTBEHHYIO ranepelo, MarasuHbl 1 MHOTOYPOBHEBYIO
napkoBKy Ha 1800 mecT. OTONAA OT HEKOTOPbIX peLue-
HUIN GpaHLy3CKMX MPOEKTUPOBLUMKOB, B «CeBepHO»
6alwHe pAesenonepbl HaMepeHbl Pa3MecTUTb TOJbKO
roCTMHULY MeXAYHapOAHOro ypoBHA, a «lOxHaa»
COXPaHUT MepBOHaYasibHOE WCKIOUNTENIbHO »Kunoe
Ha3HaueHue. «CeBepHas» roCTUHWYHas GallHA JOMXKHa
6bITb foCTpoeHa K mato 2017 gna cetn Hyatt. Cpoku
CTPOUTENbCTBA OCTalNbHbIX YacTel KOMMIeKca BO MHO-
rom 3aBUCAT OT YCMeWHOCTU Npojax B Hebockpebe
«/iceTby, NprHagnexaLlen Tomy Xe feBenonepy.

[nutenbHyio NCTOPUIO NPOEKTUPOBAHNA CO MHOT M-
MU BapuaHTaMn KOMMO3MLIMOHHOTO pelleHns MHOro-
bYHKLUMOHANbHOrO KOMMNNeKca nonyymsia ekatepuH-
6yprckas 6awHs «Onepa» Ha ynuue Manbiwesa (155 m,
42 571.). Ewe B 2010 rogy «AtomctporikomnneKkc» (ACK)
BMecTe C QUHCKOW CTpouTenbHoOW KomnaHuen SRV
International HamepeBanvcb NpUCTYNUTL K BO3Bede-
HUIO YeTbipex3Be3foyHon roctuHuubl Radisson Ha
3ToM MecTe. KonnekTMBOM aBTOPOB MNOA PYKOBOA-
ctBom B. B. MapaHuHa yxe B 2008 rogy 6bin pas-

Ingria-Tower, CaHKT-
MeTepbypr (NpoekT)

XK «Jla3ypHble Hebeca»,
KasaHb
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«CTpaxun Ypana»,
EkaTepunHbypr (npoekT)

paboTaH nepBbll BapuaHT MNPOEKTa MHOTOQYHK-
LUuoHanbHoro Hebockpeba C AOCYroBbiM LIEHTPOM.
ApXVTEKTOP Npeasioxun o6beKT C BU3yasbHO pa3fje-
neHHbIMK dacafamu rnaBHOro 48-3TaXKHOro Kopnyca,
NMOBEPHYB UX FPaHV NOJ Pa3HbIMM yrilaMu 1 K NiiaHu-
|POBOYHbBIM OCSIM, U K BEPTUKANN, @ 06beM O0PUCHBIX
nomeLleHuiA BbIENU B BUAE CTYNEHYATOro Kackapa.
B cepepunHe 2013 roga HakoHeL Hayanocb akTMBHOE
CTPOUTENBCTBO, HO CaM NPOEKT OblNT HECKOJIbKO A0pa-
60TaH B CTOPOHY OOnbLUei YBA3KM C OKPY>KEHUEM.
JVHamMuuHble GOpPMbl B3aMIMHOTO COMPSXKEHUA OYyr
rMaBHOro o6bema OCTannCb OCHOBOW BblPa3UTENbHO-
CTW, HO NpoNoPLUUN 1 06LLas STaXKHOCTb Yy Tb MOHNU3U-
nuco - go 41 staxa. B peanvsyemom BapuaHTe oTtenb
3aiMeT ypoBHM C 9-ro no 12-in, nog anapTaMeHTbl
6ynyT otaaHbl 13-36-11 3Taxu, odUCbl 3aiMyT TOJIbKO
4- 1 5-1 ypoBHY, a 6-11 3Taxk — GUTHeC-3anbl 1 cna-
LeHTp. BeHualowan yactb ob6bema, cornacHo obuie-
MUPOBOW MpaKTUKe, 6yaeT oThaHa Mof neHTXaycbl C
BEPTONIETHOWN NIOLWAAKOM, @ B HUXKHUX 3TaXax pa3me-

CTATCA TOProBble nyowaan n pectopaHol. Hag cosep-
LIEHCTBOBAHNEM WHXEHEPHOW KOHUenuuu 3aaHuA
paboTanu 6puTaHCKME 1 UTANbAHCKME CMeLranncTbl.
C apXnTeKTypHOI TOUKU 3peHIs STOT KoMMeKc byaert
3aMeTHO OT/INYATbLCA OT MPUBbLIYHBIX MPU3MATUYECKNX
06BbEMOB BbICOTHbIX 3[aHWI, YXe CYL|eCTBYIOWNX B
ropoge. M3orHytas ¢opma 48-3Ta’KHOW MNacTWHbI
OCHOBHOr0 06bema pelleHa Kak cBoeobpasHbIi SKpaH
ONA NNaBHOIO OTPaXkeHWA CyLeCcTBYIOWMNX BU3yasb-
HbIX aKLEHTOB OKpY»eHud, a 13-3TaxHasA roctuHuiua
€O34acT HeO6XOAVMbIN 3PUTENIbHBIN Nepexos K mac-
WwTaby 6nm3nexallein 3aCTPONKN. 3aBepLUEHNE CTPO-
MTeNbCTBa HebocCKpeba 1 Npunerawwmx CTPOeHUN
nnaHupyeTca B Hayane 2017 roga.

B Lenom Ha NpoTAXeHun nocnegHero AecATUNeTUA
ExkaTepuHbypr paccmaTpuBaeTca Kak WUCKIIOUUTESb-
HO NepCnekTUBHbIN ropos ANA PasBUTUA BbICOTHOIO
cTtpouTenbcTBa. Ewe ¢ 2005 ropa 3pechb CyllecTBeH-
HO YBENMUMNOCh 0bLee YMCNIO BbICOTHBIX CTPOEHWUIA.
K nety 2014 roga 6bin10 BBegeHo 60 3aaHNI BbICOTON OT
75 m o6wen nnowagpto 927 037 kB. M. CamMbiM ypOXKali-
HbiM cTan 2010 rog — 6bINO 3anyLEeHO B CTPON Cpasy
11 pomos Bbiwe 25 3Taxel. CerogHa ExkatepuH6bypr
nepexxnBaeT HOBYIO BOJIHY MHTEpeca K BblCOTHOMY
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CTpouTenbcTBy. 3a ceMb MecAues 2014 roga agMUHK-
CTpauma ropoAaa BblAana paspeLleHna Ha CTpouTesb-
cTBO 19 X1nbiX 0OBbEKTOB Bbille 25 3Taxel obLen nno-
waapbto 376 TbiC. KB. M. /13 pa3paga ogobpeHHbIX K pea-
nun3aumm ceropHa o603HaUYeHbl Takne He6OCKpebbl, Kak
GaluHn «Ypan» (383 m, 65 3T.), «[le leHnH» (220 m, 50 31.)
n «Tatuwes» (160 m, 35 3T.), KOTOpble AOMKHbI HaYaTb
ctpoutb B 2015 rogy. A B 2017 Ha ynuue loTBanbaa
NnaHMpyeTcAa BO3BECTU XUMom Komnnekc «[lepsbii
HukonaeBckuiy», coctoAwmn n3 aByx baweH (264 m,
61 3T.), KOTOPbIN NOCMOPUT 3@ TUTYN CaMOrO BbICOKOIO
KNNOro Kommniekca cTpaHbl 3a npegenamv MockBbl.
Ha ¢oHe nopobHOro mMHTEpeca K BbICOTHOMY CTPOU-
TeNbCTBYy OYEBMAHO, NMoyemy MMeHHo EkatepuH6Gypr
Bbi6paH AnA npoBefeHMsA MexayHapogHoro ¢dopyma
«100+ Forum Russia 2014» no gaHHOI npobnemaTuke.
Pa3BuTMe BbICOTHOrO CTPOMTENbCTBA KakK BaXXHOM
OTpac/nn akTyanbHO AnAa MHorux ropogos Poccun. Ho
MVUPOBOW 3KOHOMMUYECKNA KPU3UC BHEC 3HauuTesnb-
Hble KOPPEKTMBbI B Yy»Ke YTBep)KAEeHHble nniaHbl ero
pa3BepTbiBaHNA B pervoHax. Kak u se3pge, mHorue
6onblune MPOeKTbl ObINN 3aMOPOXKEHbI, YNPOLLEHbI
WAN OT HWX OTKasanncb BoBce. Ha 6Gonee yA3BUMbIX
pervioHasnbHbIX MPOeKTax 3TO OTPa3nIoCb B MepBYIO
oyepenp. B CapaTtoBe B Tekywem rogy niaHvMpoBa-
NN NOCTPOUTb 38-3TaXKHbIN XMNon Komnnekc «EneHa»
BblcOTOM 134 M, HO MOKa NPOEKT He peann3oBaH.
3aTopMO3UIOCh pa3BUTME BbICOTHOIO CTPOUTENbCTBA
1 Ha JanbHem BocTtoke. Bo BnagnBocToke Bo3BeaeHbI
TonbKo fBe 150-meTpoBble 6alHy (2013-2014) xunoro
KOMMeKca «AKBaMapyiH» U3 LIECTU 3anaHNPOBaHHbIX.
A B XabapoBcKe noka nog Bonpocom 3-A 1 4-a ouepenm
6U3Hec-LeHTpa «HoBbI KBapTai» BbICOTOW Mo 220 M
Kaxpasa. K paspagy runoteTmyecknx OTHOCAT MPOeKT
MOK «Kpuctann» ana XaHTbl-MaHcuiicka (286 m, 56 3T.).
Tem 3ameTHee Ha 3TOM (OHe yXe CylecTByOLMe
06beKTbl. B 4acTHOCTW, OAHOBPEMEHHO C MepPBbIMU
eKaTeprHOYprckumn BbicoTKamu B TaTapcTaHe 6bin
peann3oBaH XWJION KomnneKkc «JlasypHble Hebeca»
(2006-2013), cnpoeKTUpOoBaHHbIAN coBMecTHO MNTAM
AutoBa P. P. (apxutekTopsbl: P. P. Autos, P. K. Myxutos)
1 NPOEKTHOM MacTepckon «Arxan». PacnonoXeHHbin B
CoseTckom paioHe KasaHu, Ha nepeceyeHnmn npocnek-
Ta KamaneeBa v ynuubl Matpuica Jlymym6bl, oH cTan
rNaBHOW BbICOTHOW JOMWHAHTOMN ropofa. 3TOT NepBblii
B KaszaHn Hebockpeb n3HayanbHO 6bi1 OfHUM 13 Napbl
6nm3HeloB. B npouecce paboTbl Heob6XxoaMMOCTb B
TakoM peLleHUn OTMana, U HblHELWHAA rMafKOCTeKNAH-
HaA ronybasa 6awHa (121,2 m) coctout n3 35 3Kcnny-
aTvpyembIx 3Taxken (33 »wunblx, 2 TexHnyeckmx). Mo
nepuMeTpy 38aHUA ULET ABYXITAXHbIN CTUNO6AT BXOA-
HOW rpynbl, @ MOA3eMHas YacTb COCTOUT N3 TPEXYPOB-
HeBOW MapKoBKWU. B nnaHe Hebockpeb npepcTtaBnsaert
coboil fBa cermeHTa Kpyra pasmepom 14,4 X 52,4 wm,
COBUHYTBIX OTHOCWUTENIbHO MpofosibHou ocu. Obwas
CTUINCTMKA XYOOKECTBEHHOIO peLLeHUs eCTeCTBEHHO
BMUCHIBAETCA B 3CTETUKY HEOMOLEPHM3MA C SNEMEH-
TaMu yTPUPOBAHHOIO TexHosnorusma. CnokonHasa Kpu-
BM3Ha CIJIOWHOIO OCTeKneHus ¢acafoB pasgesieHa
HECKOMbKMMMN pAdaMU BbleNIeHHbIX BepTUKaNbHbIX

KBafpaTHbIX OKOH. [opu30HTanbHOeE uneHeHne obbema
TPAaAULMOHHO: CTUNI06aT, ABOMHOWN TFOPU3OHTAsNbHbLIN
NnoAc Mo BCeEMY NepuMeTpy nocepefvHe 3[aHNA ©
BbIHOCHOW KapHW3, NMOBTOPSAIOWNIA abprC NOCTPONKN.
®yHKUMoHanbHoe HanonHeHne HoBoro KK «JlasypHble
Hebeca» ABnsAeTcA nepenosbiM Anda KasaHu. PaznnyHble
CMCTEeMbl MOHUTOPWHIAa COCTOAHWUA KOHCTPYKLMA 1
06CnyKMBaHNA COOPYKEHNA OEeMOHCTPUPYIOT HOBbII
YPOBEHb KauecTBa BbICOTHOIO XWbA.

B otnnume ot «JlasypHbix Hebec», XUNOW KOM-
nnekc «Kpuctann» Ha ynuue lorona B KasaHu ctan
pe3ynbTaToM COTPYAHMYECTBa MECTHOro fesefonepa
OAO «TAU®» (2005-2008) c M3BECTHBIMN MOCKOBCKUMI
apxutektopamu [1. BennukuHbim n H. fonoBaHoBbIM.
3aBeplueHHbIn B 2008 rogy Aom cpa3y cTan OAgHOMN 13
3aMeTHbIX BU3YyasbHbIX AOMUHAHT FOPOACKOM TKaHW.
MockonbKy NOCTPOIKa BEHYAeT KPYTOW CKJSIOH IeBOro
6epera pekn KasaHku, To AONONHUTENbHBIA Nepenag,
penbeda npupaet enn 6MbLIYI0 BU3yanbHY 3Hauu-
MOCTb U BbIcOTY. OGbEKT MMeEeT CNOXHYI0 NMPOCTPaH-
CTBEHHYI0 KOHOUrypaLumio, BbICOTHOCTb OTAENbHbIX
yactenn Konebnetca (ot 2 go 17 371.). BbicoTa 3Taxen
cocTaBnfAeT 3,9 M, YTO BeCbMa BHYLUNTENbHO ANA OTe-
YecTBEHHOro AoMoCTpoeHuA. iIMeHHO M3-3a nopob6-
HOrO MEeCTOMOMNOXEHUA AOM, MO CBOMM abCONMIOTHLIM
XapaKkTePUCTMKAM HUKaK He Monajalolnn B pa3pag
BbICOTOK, MOMYYUN CTaTyC APKOro akueHTa B obuiem
ropu3oHTe ropopa. [ockonbKy cTuneBoe pelueHue
KOMIJIeKCa He MeeT aHanoroB B CTPYKType HoBelLen
3aCTPOWKM M 3aMEeTHO KOHTPACcTMpyeT C MPUBbIYHBIM
OKPY>XeHMEeM W MPOYMMMK BbICOTHBIMU KOMIIEKCAMI
KasaHu («JlazypHble Hebecay, «CyBOPOBCKMiA» U Ap.), TO
XK «Kpurctann» cobpan 60nbLwoi Habop camblx pas-
NNYHBIX OLLEHOK NONIAPHOrO XapaKTepa.

Ecnu B Hauane 2000-x MOCKOBCKMM HebocKkpebam yaa-
BaJIOCb yAePKMBaTb 6€3yCNIOBHOE NMAEPCTBO B 06N1acTL
HaLMOHaNbHOrO BbICOTHOrO CTPOUTENBCTBA, TO MOCTe-
neHHO pa3BuUTUe oTpacin B EkaTepuHObypre, CaHKT-
MNeTepbypre, Apyrnx ropopax CTpaHbl MOAHANOCH Ha
YPOBEHb IOCTOMHOIO CONEPHNYECTBA, KOTOPOE B HAaCTO-
AWMA MOMEHT TONbKO HabvpaeT o6opoTbl. Hanbonee
nocnefoBaTefibHOE U MHTEHCMBHOE pPa3BUTUE BbICOT-
HOro cTpouTenbcTBa yxe B 2010 rogpl Mbl ¢ 60MbLLNM
MHTepecoMm oTMmeyaeM B [po3HoM. Bcero 3a Heckonbko
net B ctonuue YeueHckor Pecrny6nvku NocTpoeHbl ceMb
BbICOTHbIX 3AaHNI MacwTabHom nporpammbl «[PO3HbIA-
Cutu» co 145-meTpoBoii 3arnaBHoO baluHen «DeHnKC,
a B 2013 rogy 6bin NpeacTaB/ieH WMPOKON 06LLeCTBEH-
HOCTV MPOEKT PacLUMPEHA 1 Pa3BUTUA 1ENOBOrO KBap-
Tana ropoga «[po3HbIn-Cutn-2».

LleHTpom HOBOro KBapTana npussaHa ctatb «Axmat
Taysp» y 6epera peku CyHxa. Psgom nnaHupyetca
BO3BeAeHue 54-3takHoro 189-meTpoBOro MHOro-
dyHKUMOHanbHOro LeHTpa «llaxmatHasa Akagemus.
MpoekT «AxmaT Taysp» pa3paboTaH B 2012-2013 rogax
MOCKOBCKOW KOMMaHuen «ApXMTEKTOH» NOA PYKOBOS-
ctBom A. 3ycuka n B. Tpasywa. MNocneaHnin Asnaetca
OOHVM U3 [MaBHbIX Pa3pabOTUMKOB KOHCTPYKLVOH-
HOW cocTaBnsowWen 60OMbLIOro KonMyecTBa CambIxX
M3BECTHbIX POCCUICKMX OGalleH, oT OCTaHKUHCKOM

TenebawHn go Hebockpebos B MMJIL «Mocksa-
Cntu» 1 «JlaxTa-ueHTpa». HoBblli MHOrodyHkuUMo-
HaNlbHbIN FUraHT BbIMOJIHEH B GOpMe TpaanLMOHHOMN
BaHAXCKOWM (YeuyeHCKOW) cpefHEeBEKOBOW CTOpPOXKe-
BOW 6alllHM C OCHOBaHMEM B BUAE BOCbMUKOHEYHOW
3Be3bl. BbicoTa 3gaHuMA o Kynona coctaBut 365 m, co
wnunem — 400 m. Ha 80 sTaxkax HebocKpeba ¢ BbICO-
TOWN NOTONKOB 4,2 M Pa3mMecTATCA UTHOE XWNbe Ha
100 anapTameHTOB, OdUCHbIE MOMELLEHUs, 5-3Be3-
[JOYHaA rocTnHnua Ha 500 HOMepPOB, Hay4YHbI LeHTP,
KNHOTEeaTp, TOProBbIi LEHTP, MAHOPAMHbIV pecTopaH,
cna- n GUTHEC-LeHTpPbI, BHYTpeHHUe 6acceliH 1 poHTa-
Hbl, @ Takxe My3el nepBoro npesvaeHTa YeueHckom
Pecny6nukmn A. KagbipoBa. [poekTom npegycmoTpe-
Hbl BepTofieTHaA Nnowajka, a Ha BbicoTe 327 M —
naHopamHble CMOTpOBble nnowaaku, 600-meTpoBas
KonbLueBas raneped. 3gaHve 6yaeT obnagatb mak-
cMMarnbHoOW ceicmoycTonumBocTtblo (10 6annos) n
cofepxaTb 60MblIOe KONUYECTBO TEXHONOMMYECKMX
HOBMHOK. o npepnoxeHunto Pam3aHa KapabipoBa,

psagom c «Axmat Tayap» nosasuTca 6onblioln 6acceliH
BAONb BCero «[po3Horo-Cntn-2», NOBTOPAOLWMNIA Teye-
Hue pekn CyHxun. CTponTeNnbCTBO HOBOWM YeYEeHCKOWN
OVKOBUHKW, NO 3aBEPEHNAM NpeacTaBUTenen Kntam-
CKOW UHXXeHepHO-CcTpouTenbHon kopnopauumn CCECC,
[OMXHO 3aBepwnTbca B 2018 ropy.

Kak no6oi gpyroi ceepxambrLMO3HbIN U MacLITab-
HbI NPOEKT, 6allHA Bbi3Basia MHOrO HEOAHO3HAYHbIX
OLEHOK 1 KpUTUKKN. OfHaKo aBToOpbl 1 pa3paboTunkn
HaCcTaMBalT Ha YHUKaNbHOCTU 1 CaMOObITHOCTMN apXu-
TEKTYPHO-VHXXEHEPHOTO peLleHns, 0CO6eHHO HarnAg-
HO AEMOHCTpUpPYIOLWero MoAjnHHOE BO3POXKAeHUe
coBpemeHHOW YeyHu.

Mpwv BCel pasHOXapaKTePHOCTM NPOEKTOB M MOCTPO-
€K, 3aTPOHYTbIX B Hallem 0630pe, 3aMeTnM, YTO CamMo
nx obunme n pasHoobpasve OfHO3HAYHO yKa3blBaeT
Ha TOT aKT, UTO BbICOTHOE CTPOUTENbCTBO B Poccumn
cerofiHA HaxoauTcA B $ase MHTEHCUBHONO Pa3BUTUA.
3To NpoBoOLUPYeT OXUAaHWEe HOBbIX APKUX XYAOXe-
CTBEHHbIX W TEXHONIOMMYECKMX PeLUeHNiA, COCOBHbIX
conepHMYaTb C yYWVMU MUPOBbIMK O06pasuamun B
cBoeM »kaHpe. MosToMy fanbHelwee HabnoaeHne n
M3yyeHne oTeYeCTBEHHOW BbICOTHOW MpPaKTMKK obe-
waeT 6bITb Ype3BblYaNHO MHTEPECHBIM NMPOLIECCOM.

LiderTower, CaHKT-
MeTepbypr
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apxuTekTypa
M NpoeKTUpOBaHMue

ARCHITECTURE \\'[" 135 [}

MEX LIBYX 03

YK3HUKOY — 3TO CTOANLA, @ TaKKe LIeHTP NPaBUTENbCTBEHHbIX, KYAbTYPHBIX, GUHAHCOBBIX,
Hay4HbIX 1 0OPa30BaTENbHBIX YUPEXAEHNI NPOBUHLMM X3HaHb. B HacToAllee BpemaA 30ech
CTPOUTCA HOBbIN AIMUHNCTPATVBHbBIV KBapTa YK3HAOH, KOTOPbIA JOMKEH CTaTb LIEHTPOM
Or3Heca 1 KoMMepUecKom AeATenbHOCTU. OH COCTOMT M3 BYX LIEHTPANbHbIX AEM0BbIX

panoHoB (LUAP), omnH 13 KOTOPbIX MPAKTUYECKN 3aBEPLUEH, B TO BPEMA Kak B IPYrOM, MEHbLUEM
No N0oLaAW, BCe ellie BO3BOAATCA ODYCI, OTEM, @ TaKKe KOMMEPYECKME KOMMAEKCH 1 OObeKTbI

COUNaNbHO-KYNbTYPHOIO Ha3Ha4YeHNA.

Matepuansl npegoctaeneHsl 6iopo ASYMPTOTE ARCHITECTURE

B/ HA BOA4Y OTOBCIO4Y

HoBblIli KBapTan packUHyNcA BOKPYr HEOObLIOTO 03epa,
KOTOPOE, B CBOIO 0Uepefib, OKPY>KEHO eLLe OfHMM, 60/b-
WM No pasmepy. M3-3a Toro 4to Tepputopra Manoro
LP n3onnpoBaHa OT OKpy»<atoLero ropoaa, ero npo-
€KT Obly1 pa3paboTaH ncxoas U3 KOHLEMLUMM «3aKPbITOro
ropoga, T. €. aBTOHOMHOW Cpefibl 06MTaHus.

B nnaH 3acTpoiiky BK/OYEHbI ABe GallHW, CMPOEK-
TUpOBaHHble ¢upmor Asymptote 1 0b6O3HaueHHble
Kak 06 1 19. 3gaHne 06 HaxoAUTCS B BOCTOUYHOM YacTu
yyacTKa 3aCTponKku, a 19 — B 3anagHom, mexay 4opo-
ramu BHYTPEHHEro 1 BHELHero Kosbua. Kak u 6b110
M3HayasbHO NPefyCMOTPEHO aBTOPOM apXUTEKTYP-
HOW KOHLEeNnuny AeNI0BOro panoHa ANOHCKNM 3044NM
Apatonn Wcop3akn (Arata Isosaki) u ero mpoektHom
rpynnon, 3T ABa CTPOEHWUA [OOMKHbl 3aHATb LEH-
TpanbHOE MOOoXKEeHMEe BO BCEM KBapTane 1 Npon3Bo-
anTb 3bdeKTHOe Br3yasibHOE BNeYatTeHme.

CTEKNAHHAA roJIOBOJIOMKA TAHITPAM

BHewHun BuA GalleH HaBeAH PasnMYHbIMK MOTMBA-
MU KWUTANCKOWN KyNbTYPHOW Tpaavuuu, B TOM uucne

;l-.; bk

] | I
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namMATHUKaMM HaLMOHANbHOW XPaMOBOW apXUTeKTYy-
pbl, NI3roTaBNBAEMON B PErMIOHE KEPAMUKOM, a TaKKe
KpacoTom abCTpaKTHbIX reoOMeTpUYecknx Gpopm aepe-
BAHHbIX FOJIOBOSIOMOK TaHrpam.

OCHOBHbBIMU KOHCTPYKTVBHBIMU OCOBEHHOCTAMU
BbICOTOK ABMIAIOTCA HaHM3aHHble OfHA Ha Apyryio
LUIVHAPUYECKNEe KOHCTPYKUMM Pa3HOro pasmepa,
pacnosioxXeHHble Ha KPYrioM OCHOBaHMU, KOTOpPbIE,
B CBOI ouepefb, OMMPAKTCA HA BbICOKWN LOKOJb,
obecneumBaoWMi Kaxkaol 6allHe 6onblune BHYTPEH-
HuWe aTpuymbl 1 olie. 3T BMeCTUTESNIbHbIE MoMelLLe-
HWUA, OTKPbITble AnA JOCTyMa NnoceTuTenei, UMmerT
[BOVHYI0 GYHKLMIO 1 CNy>KaT KaK B KauecTBe BXOLHOW
30HbI, TaK U B KauecTBe MHOrOpYHKLMOHaNbHbIX TOP-
roBblX LIeHTPOB. /13 aTpuymoB, ABNALWMUXCA FNaBHbI-
MW 3N1eMEHTaMV BHYTPEHHero NpoCTPaHCTBa KaXKaom
6allHW, B PacMONIOKEHHbIE Bbllle KPeCcTOB/AHbIE KOH-
CoOnn € OPUCHLIMY MOMELLEHNAMUN BefyT M3OrHYTble
3cKanatopbl. B 3Tnx cBo604HO MapAWMX Hag aTpuy-
MOM 30HaX TaK»Ke eCTb CBOW TOProBble 3abl U 60/b-
LWoe KOoMM4yecTBo Apyrux obbekToB. [aHHaA uvacTb
KOHCTPYKLUWN OLHOBPEMEHHO ABMIAETCA OCHOBaHMEM
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O6wwin BUA paiioHa

ONS UMAVHOPUYECKUX 3NeMeHTOB 6alleH, pacnosno-
MEeHHbIX Bbllle, 1 NOAAEP>KNBAET OCHOBHYIO KpPYriyio
HafCTPOWKY.

BawHm noxoxu apyr Ha gpyra, Kaxgaa coCcTouUT 13
CEPUN YHUKaNbHbIX LWANHAPUYECKUX APYCOB, MMe-
IOWMNX Pa3HYyl0 BbICOTY W BM3yalbHO pa3fefieHHbIX
YTOMNEHHbIMN COEANHUTENbHBIMU SN1EMEHTaMMU.

CreknAHHbBIN Ppacaf, CMOHTMPOBAHHbIN U3 MOAYbHbIX
POMOGOBUIHBIX NaHeNe, AeKOPUPOBaHHbIX 06 bEMHbBIM
reoMeTpUYECKMM Y30POM 13 YepeayoLWNXCa YTOMeH-
HbIX 1 BbICTYNAKOLWWX SN1E€MEHTOB, CO34aeT YyTOHUEHHbIN
W M3MEHUYMBBIA CMY3T, TEM CaMbiM BblAeNAsa 34aHuA
cpeau ocTasibHbIX balleH KOMMIEeKCa U3bICKAHHOCTbIO
M YHWKaNbHOCTbIO BHelwHero Buga. GacagHble naHe-
1N, NpeaBapuUTeNIbHO cobpaHHbIe B MOAY/bHbIE GTOKY,
KaxZbli U3 KOTOPbIX MMEET CBOK reoMeTPUYEecKyto
KOHbUrypaumio, a Takke 0coboe pacrnofioKeHue u
CTPYKTYpPHbIE XapaKTepucTrKa CTeKna nprpaoT Gail-
HAM 3aKOHUYEHHbIN YHWNKAsbHbIN BHELWHUA BUA, Aenas
MX HOBbIMU, NIErKO Y3HaBaeMbIM/ JOCTONpUMeYaTesb-
HocTAMY YKaHUKOY. M3meHeHre KoHurypauum daca-
a MeHseT Bu3yaslbHOe BOCMPUATME KaxZOro CTpo-
€HUA B 3aBUCMMOCTM OT yrna 0630pa, ocBelleHVs U
cocTosfHUA aTMochepbl OKpY»KaloLLen cpeabl.
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CTPYKTYPA 3AAHNA

BnncaHHaa B acMMMeETPUYHBIA Y4yacTOK OKpyrnas
$opma OCHOBaHUA MO3BOJSIAET OCTABaTbCA OTKPbITbI-
MW BCEM YeTblpeM CTOpPOHaM niowaakun. B 3paHun
cyliecTByeT iBa OCHOBHbIX BXOAa, BbIPOBHEHHbIX MO
LeHTpanbHoi ocy; B ¢poite oPUCHON BALIHN MOXKHO
nonactb C ynuubl, NPOXOAALLE BHYTPW KBapTana,
a BXOJ1 B KOMMePUeCKI LLIeHTP HaXOANUTCA CO CTOPOHbI
BHELLUHEero napka. Tepputopma BOKPYr 34aHUI npea-
Ha3HayeHa AnA naHgwapTHOro AmM3sanHa, B TOM uncne
ANA NocafKkn AepeBbeB, TPaBbl, CO3AaHNA MOLLEHbIX
MOCTOBbIX, BOHbIX COOPYEHWI N YCTaHOBKW OCBETU-
TeNbHbIX NPMOOPOB; BCE BMECTE 3TU pa3fnyHble AeTa-
N1 gekopa 06beAVHAIT TEPPUTOPUIO, OKPYKatoLLyHo
OCHOBaHwe 6allHN.

MonacTb B 34aHVe MOXHO Yepes Nof3eMHble YPOB-
HW, TAE HaXoAATCA MAPKOBKM, ABYMA ABUXKYLMMUCA
3CKanaTopamu: ofjMH BefeT B Gpoile KOMMEPYECKOro
LieHTpa, Apyron B rnaBHoe doiie oducHom yactu 3pa-
HUA, 6o yepes 1-1 3Tax.

[lBe WMPOKME OCHOBHbIE MOXapHble JIEeCTHULbI
1 rnaBHble NMdTbl, 06CNyKMnBatoLe OPUCHYI0 HalLHIo,
pacrnonoxeHbl B LeHTpe 3Taxkel. LleHTpanbHoe agpo
MMeeT BHYTPW fABe NMTOBbIe LWaXTbl, B KaXAoW n3

C/TyauMOHHbIV NnaH

F
el
e

KOTOPbIX pa3meLleHo no Tpu nudTa (BCEro vx WecTb),
06befJMHEHHBIX C LLIEHTPaJIbHbIM T066U, OTKYAA MOXKHO
NOAHATBLCA Ha NOOON ITax.

26-3TakHOe CTPOEHUE Pa3fdeneHo Ha TP MMaBHbIX
6noKa: OCHOBaHWe, KpecToobpas3Has 4acTb M cama
6awHA. OcHOBaHME TaKXe WMeeT [Be OTAeslbHble
30Hbl: Poile OPUCHOrO U KoMMepyeckoro 6sioka u
apeHayemMbix nomMeleHuii. I ceobopHo napswas Kpe-
CcToobpasHas 4acTb, U PACTIONOXKEHHbIE Bbllle TWMO-
Bble 3Ta)kn 06PasyioT OTKPbITOE NPOCTPAHCTBO, Npes-
Ha3HauyeHHoe ANA 0DUCHbBIX NMOMELLEHNIA.

B nofMyMHOW 30He eCTb YeTblpe NoXapHble IECTHU-
bl 1 IMPTbI, KOTOPbIE PACMONOXKEHbI HAa PAaBHOM pac-
CTOSIHUW MO BCEN OKPYXXHOCTU KOJIbLEBOWN CMCTEMBI.
OHU pacxofaTca BBepX TakMM 06pa3oM, UTO Kaxxpoe
13 NPOCTPAHCTB NOAYKPYrnoin Gopmbl Ha 3-M 1 4-m
YPOBHSAX MMEIOT MO fiBe NecTHWLbI 1 nndTa. B Kaxkaon
nape nectHuy 1 nM$ToB OAVH ABMAETCA OCHOBHbLIM
1 NpeaHasHayeH AN obLeCcTBEHHOrO Mosb30BaHus,
B TO BpPeMsA KaK Apyroi — Ans ob6cayXmsatowero nep-
COHana v CoOTpyaHNKOB GUpM.

C Tepputopun Knyba Ha 26-M YpOBHe eCTb BbIXOA
K BEPTONETHON MoLWafKe, HaxoAAWENCA Ha Kpblle
34aHuA.

BaluHa ocHalleHa nudTamm, NPYUCNOCO6EHHBIMN AN1s
VHBaNMAHbIX KOMACOK, MO3TOMY 3[€Cb He npefycMoTpe-
HO CTPOUTENbCTBO MELLEXOAHDBIX MaHAYCOB. BHelwHMiA
HYJIEBOI APYC, PACMONOXEHHbIA CO CTOPOHbI MapkKa,
MMeeT HeGONbLIOW HAKMOH, He TPebyoLuiA, OfHaKO,
YCTaHOBKM NEPUN Ha BXOAE ANA HBANNIOB.

KOHCTPYKUUU

TnaBHON 0ocobeHHOCTbIO GallHKM ABAAeTCA TO, UTO
6onblune Kpyrnble opUCHbIE NOMELLEHNA NOAAEPXN-
BalOTCA OTHOCUTENIbHO TOHKOW LIEHTPasIbHOM YacTblo,

Cucrema
y
% = 3 > pereHepayuu
i LOX[AEeBbIX
. e CTOKOB
Bbicokan o 5 e
npomnyckHas ' e = i S
L, L | | o L o
CNoCcobHOCTb CBexuii BO3ayX 3a
dacapa CUeT NPUTOUHO-
BbITAMXHOW
\ — e r— BEHTUNALNN
§ -
-— | 2
- B BO3MOXHOCTb
—— = el T MCMoNb30BaHNA
) I obopynosaHua
BcTpoeHHble : | nA nopaepkaHna
CONHeYHble . : HU3KOro AaBneHus
naHenun S N | 2 B CucTeme
o —
e a— — — = XonopHas/

YTO O3HayaeT pPaboTy Ha CABUI BHYTPEHHUX U Nepu-
MeTpaJsibHbIX KOJIOHH.

XoTAa npu CcTpouTenbCTBe 3[aHWA TaKoOW BbICOTbI
B Kutae o6bIuHO UCMONb3yeTcA Xene306eToH, B 3TOM
npoekKTe B Ka4eCTBE OCHOBHOrO MaTepuasna KOHCTPYK-
LMiA BbICTYNaeT CTajlb, MOTOMY 4YTO CHUXeHWe Beca
ABAETCA IMaBHbIM NMPUOPUTETOM, YYMTbIBAA 3Hauu-
TeslbHOe faBJieH/e BEPXHUX YacTell KOHCTPYKLUM Ha
ee ocHoBaHwue. [1o3ToMy Npu CTPOMTENbCTBE MJIaHU-
pyeTca Mcrnonb3oBaTb TOMbKO CTajlbHble KOJIOHHbI,
a nepeKkpbiTMA OyayT BbINOMHEHbI U3 KOMMO3UTHO-
ro matepuana ¥ ykpenaeHbl cTasbHbiMU Gankamu.
O6bLee ymeHbLUEHVE Beca KOHCTPYKLMK TaK»Ke O3Ha-
YaeT CHMKEHME CeNCMUYECKOW Harpy3Kuy Ha Hee.

LleHTpanbHoe A4pO CNPOEKTMPOBaHO Takum obpa-
30M, YTOObl BOCMPWHUMATb BEPTUKaNbHbIE U FOpU-
30HTanbHble Harpysku. [lna 3Toro B Hecyllem agpe
6yAeT NPUMeHATLCA CTaslbHaA »KecTKaa KOHCTPYKLUA,
TaKXXe pacCMaTpMBaeTCA Hannume 311eMEeHTOB XKeCTKO-
ctn (BRB), yBennumBaowmx ycTonumBoCTb CTPOEHUA.
CreHbl Agpa 00beAVHAT Ha YpPOBHE Mepemblyek AnA
MOBbILIEHUNA XXECTKOCTM MO ocu tor — ceBep. O6LWMI1 pas-
Mep KOHCTPYKUMK cocTaBnAeT npumepHo 18 X 30 m.
CooTHoLLEHNEe CTOPOH GallHM ByaeT cocTaBnATb Npu-
MEPHO 6,7, UTO ABNAETCA HEMNOXUM MoKasaTenem.

Ona Toro uTo6bl MepemMecTUTb MepumeTpasbHbie
KOJIOHHbI 6nmKe K Aapy, HeobxoanMo YCTPOWCTBO
BOCMPUHUMAIOLMX HAarpy3Ky nepumMeTpasbHbix dbepm
n depm, nepepawWnx ee C NeprMeTpasnbHbIX Ha
aapo. NepumeTpanbHble depMbl UMEIT «MHOrOypOB-
HeBYIO BbICOTY» B 3aBUCMMOCTM OT PaCnoNiOXKeHUs
N KONMYeCTBa KOMOHH 1 Bbllleniexallux 3Taxel, OHn
6yoyT pa3meliaTtbCA B OCHOBaHWM KPYFIOW 4acTu
3paHusA. Mepepalowwme Harpysky depmbl 6yayT nmeTb
TY K€ BbICOTY, UTO U PaACMONIOKEHHbIE MO NepUMeTPY.

ropsiyas Boga ot
PanoHHON cMcTembl
BOAOCHAGXeHMs

Cxema cTeneHu
3KOJSIOrMYHOCTM 34aHNA

DcKm3bl XaHu Pawng
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BxopgHas 30Ha, BUA CHapyXu

Design (Group)

BbicoTa: 120 m

MecTo HaxoxpaeHua: Kutaii, Y>k3HUXOY, HOBbIV paioH Y>K3HAOH

ApxutekTypa: Asymptote Architecture

WcnonHutenbHble aupeKTopbl NpoekTa: XaHu Pawug, Jlnse SHH KyTiop
AnpekTopbl npoekra: 0 Ho Kio, MeTbio AT

MpoekTHaa komaHga: Kagpu Kepx, O Ho Kio, fly Xo Yo, Xo MuH Knm, Jlnam Jlopw,
Mun Cu, BanentuHa CoaHa, My Yy KaH, MeTbto Cnattepu, KeliH flHarasa

3akasumk: Henan East Dragon Holdings

MecTHbIin apxuTteKkTop: Shanghai Xian Dai Architectural Design (Group)

PacueT cTponTenbHbIX KOHCTpYKUMiA: Arup, Shanghai Xian Dai Architectural

Pa3pa6oTka nH»<eHepHbIx ceTeii: Arup, Shanghai Xian Dai
DTa)KHOCTb: 26 HaA3eMHbIX 1 4 NOA3EMHbIX

O6wasn nnowaab KaXaoro 3gaHusa: 62 TbiC. KB. M

CywecTByeT ABa BapuaHTa pasmelleHus nepegalo-
wux ¢epm. MepBbii — 3TO YCTaHOBUTL pacnpepe-
nALMe Harpysky ¢pepmbl Ha TOM e YPOBHE, uTO
N NMepumeTpasnbHble, HO MacCUBHbIE AMaroHasbHble
3/1EMEHTbI MOTYT OC/IOXKHUTDL MIAHUPOBKY MHTEpPbe-
poB 38aHuA. KpecTtoobpasHas YacTb GalliHm, B KOTO-
PO PacnonoXeHbl KUHOTeaTp, pectopaH U T. 4.,
6yneT «BblBELLEHa», ONMPaACb Ha NepumeTpasbHble
depmbl. Bropoii BapraHT - ycTaHOBUTL pacnpeaens-
lolMe HarpysKy ¢pepmbl Ha KpecToobpasHyio yacTb
3[laHuA, PACcroNoXeHHY0 MOA KPYrioi. 3To 0CBO-
60ANUT BHYTPEHHIO YacTb OT depm No neprumeTpy,
a BCe pacnpegensowue Harpysky depmbl 6yayT
CrpynnupoBaHbl MO MepUMeTPY KpecToobpasHow
YacTU CTPOEHUSA. [lnaroHanbHble 3feMeHTbl pepMeH-
HbIX KOHCTPYKLMI, coefuHAowme mexgy cobon oba
Afpa, byayT nepecekaTbcs B LEHTPeE 06LeCTBEHHOrO
NPOCTPaHCTBa, HO 3TOT BapuaHT ByeT NPUHAT B TOM
cnyuJae, ecnu BbicoTa 6onblioi pepmbl byaeT gocTa-
TOYHOW AnA Toro, ytobbl AOAN MO NPOXOAUTH
yepes nomelyeHme.

36 BblchM aBrycTt/ceHTabpb

TunoBon 3Tax uUMmeeT Kpyrnyto Gopmy AvameTpom
okono 60,0 M, HECYLNIA KapKac NPUHAT CTanebeToH-
HbIM, MPX 3TOM KOHCTPYKUUs Tpyb6OBUAHOro Agpa
MKeCTKOCTW NpefycMoTpeHa xene3obeToHHoN. Pasmep
Hecywero agpa — 30,2 X 16,8 M. KonoHHbI Kapkaca He
onupaloTca Ha ¢dyHAaMeHT. Pa3pbiB KOMOHH NPOWCXO-
ONUT MeXay 5-M 1 6-m 3Takamu. MNepexon OT KOHCOSb-
HbIX GepMm K KoNbLEBbIM OCYLLECTBNAETCA B Npefenax
nepekpbITi 6-ro n 11-ro aTaxen. BoicoTa KOHCOMbHbIX
depm npepycmoTpeHa B 3-5 3Taxel, UTo cocTaBnA-
eT npubnusutenbHo 12,9-21,5 M. OpreHTUPOBOYHasA
BbICOTa KonbLeBol depmbl — 12,9 M.

Ha 5-m 3Taxe B KayecTBe HecCyWUX KOHCTPYK-
UM NpefycMOTPEHO TONMbKO AAPO MKeCTKOCTW.
CooTHoOLeHMe CTOPOH 3AaHNA COCTaBAAET OKONO 6,7,
TaKoe Xe, KaKk 1 y Afipa XeCTKOCTU.

Hecywmnn kapkac no BepTMKanuM He CrjOWHOWN.
YCTONUMBOCTb KOHCTPYKLMM OCYLLECTBAAETCA 3a cyeT
YyNUpaHuA CTOeK KapKkaca B AvadparmMbl KeCTKOCTU,
YTO COOTBETCTBYET TUMY BbICOTHOW KOHCTPYKLMW Knac-
ca A. YTo KacaeTcA BbICOKOro peTUHra yCTomunmBocCTy,
CeNCMMYECKNI KNacc Hecyllero agpa COOTBETCTBYyeT
| Knaccy. AHTUCENCMMYecKue CBOCTBa depm cooTBeT-
CTBYIOT Bbiclemy cTaHgapTy | knacca. Cencmmyecknin
Knacc ctane6eToHHOro Kapkaca oTHocuTcsA Ko Il knaccy.

Mexxay noA3eMHON 4acTbio 1 OCHOBHbIM 06bemMom
pacnonoxeH WoB. [1na nepekpbiTUA 3Taxen UCnosb-
3yeTcAa cuctema 6anoyHbix naut. Pasmep OCHOBHOM
CeTKN KONMOHH cocTaBuT 8,4 X 8,4 M. CeTKa KOMOHH
CcTNo6aTHOM YacTM He COOTBETCTBYET CeTKe nof-
3eMHbIX 3Taxel. CTnnobaTHaa yacTb NpefyCcMOTPEHa
4-3Ta)kHOW. VI3meHeHne KONMOHH cTunobaTHoW YacTu
NPOUCXOANT Ha rpaHuLe C NOA3EMHON YacTbio.

KoHcTpykuma dyHAameHTa B 3TOM NpoeKTe COOT-
BeTCTBYeT Knaccy A.

[na paHHoro npoekTa He Gbiny NPOBeAEHbl COOT-
BETCTBYIOLLME Freonornyeckme nsbickaHua. B 3asncu-
MOCTW OT Harpy3ok 3AaHuis, NnaHnpyeTca UCnonb3o-
BaTb CBalHbIVi GyHAAMEHT.

KOHAULUNOHUPOBAHUE

M3-3a 6onbLioii nnowaay nomMelLeHmnn ana oborpesa,
OXJTaXXAEHNA 1 BEHTUNALMW NPeAnonaraeTcs Ncnonb-
30BaTb ObICTPO OXNaXKAatoLwme 6anku, KOTopble MUHU-
MU3MPYIOT KONMYECTBO PacnpoCTpaHAEMOro Bo3ayxa,
YMEHblUasA TakuM 06pa3oM HOMMWHaNbHOe Konuue-
CTBO BO3AYXOBOAOB W yBeNMuYMBas BbICOTY MOTOJKa.
[na Toro uto6bl CBEXMIA BO3AYX NOAABANCA B OXNax-
Jaowme 6anku, Ha Kaxaom dTaxe OyfeT CMOHTUPO-
BaHa C1CTeMa LIeHTPanbHOIro KOHANLMOHNPOBAHUA.

XonopHada u ropsyas Boga AnA OXNaKAaloLmnx
6aNloK U CUCTEMbI LEHTPaNbHOrO KOHAWLMOHMPO-
BaHWA OyAeT MoCTynatb W3 NpefHa3HauYeHHOro Ans
HOBOro paiioHa pe3sepByapa. logauyy BoAbl MOXHO
perynmpoBaTb Ha KaX<[AoOM 3Taxe, 4yTobbl onnata 3a
ee notpebneHne BK/Yanacb B OTAENbHblE cCyeTa
KaXK[oro KNuneHTa.

CncteMa KOHAMLMOHMPOBaHWMA BO3AyXa Mpo-
eKTMpyeTCA COracHO COOTBETCTBYWOLWMM HOPMam
CTpovTenbHOro CTaHAapTa CTPaHbl, PeryvpyioLero
3HeproapPeKTVBHOCTb OOLLECTBEHHbIX 3AaHNI.

MnaHupyeTca ncnonb3oBaHUe CUCTEMbI KOHAU-
LIMOHMPOBAHNA C MepPeMeHHbIM PacxofoM BO3fyxa
(VAV), KoTopas MOXeT aBTOMaTM4eCK/ perynmpoBsaTtb
TemnepaTypy NoAaBaemMoro Bo3fyxa BO Bpems ero
MWHMManbHOro pacxofa B COOTBETCTBUN C U3MEHEHU-
eM Harpysku Ha KOHAWLMOHEP U NpefyCMOTPEHHbIX
napameTpoB TemnepaTypbl B 34aHNK, A8 TOro 4Tobbl
YAOBNETBOPATb HOPMATNBHbLIM TPEOOBAHNAM MO KOM-
bopTHOMY npebbiBaHMIO NOfEN, @ TakKe No APYrum
TEXHONOrMYeCKNM NapameTpam.

Mopaya BoO3fyxa W PeXMM ero BO3MELUEHUA Mpu
KOHAWUVOHMPOBAHNN NPUMEHSETCA B aTpuyme u
Apyrux 60nblMX MOMEeLLEHUsX, YTobbl CNOCO6CTBO-
BaTb cOEpeXeHnto SHeprmu.

EcTecTBeHHas BEHTUNALUA 1 NPOBETPYBAHME B HOY-
HOe BpeMs CYTOK, OCyLlecTB/IieMble 3a CYET OTKpbI-
TUA BHELLUHNX OKOH, AOMKHbI MOCTOAHHO MPUMEHATLCSA
B MepexofdHbli Ce30H, YTOObl CHU3UTb aKKyMynAUWIO
Tenna B 34aHNK, a TakXKe ANA YMeHbLUEHUA CTapTOBOM
Harpysku KOHAVLMOHEPA Ha CrlliefyoWwmnin AeHb.

HAPYXHAA NOACBETKA

B HouHOe BpemAa Kpome CBeTa, ncxogAallero n3 3gaHua,
npegycmoTpeHa U AoNoNHNTENbHAA NOACBETKaA GaLlHW.
HenpepblsHaﬂ nonoca CKpbITOro oceelleHna pacno-
JIOXKEHa Ha KaXAOM rOpU3OHTaJIbHOM KpPYriOM CTblke
mMexay pasnunyHbiMn CceKumnamn d)aca,qa; 3Ta noBepx-
HOCTb MOMOTaEeT CO3AaTb U3bICKAHHBIN I'IpOd)I/IJ'Ib GaLuHm.
CeeTogmogHble NPOXEKTOPbI, PacnofIoXKeHHble BOKPYT
BCEro 3faHnA, nponyckaloT paBHomepruZ CBeT 4epes
O60ﬂ0‘-le, YTO NoAYEPKMBAET CJZTOXKHYIO KOHd)I/IpraLU/IIO
KaMpow vactum d)aca,qa, a TakKXe 3a c4YeT oTamn4ymAa no
UuBeTy U ero MHTEHCMBHOCTU pasrpaHnvnBaroT 4actu
34aHNA CornacHoO ux ¢yHKLI,I/IOHaJ'IbHOMy Ha3HayeHwuio.

NAHAWA®THbIA QU3AH

Cuctema opraHmsauun OCBeLeHUA npuneratouen
TEPPUTOPUM ABNIAETCS HEOTHEMJIEMOI YaCTbIo 0bLLen
KOHUEenuun naHawagpTHOro AmsariHa, KoTopblil noa-
pa3ymeBaeT Of4HOBPEMEHHYI0 OpraH/3aLuio yTOmnIeH-
HOro B MON CBETOBOrO 060PYAOBaHMA, NOACBETKY
BOAHbIX OOEKTOB U KOHTYPHOE OCBELLEHME YTNYHOW
mMebenu. 3To obecrneyrBaeT U MNOJSIHOE OCBelleHue
TeppuUTOpUN, 1N BblOENsAeT OTAeSIbHble 3M1EMEeHTbI, 1
rapMOHUM3MNpPYeT OKpyKatoLunin naHawadT.

[n3aH okpyatoLero MpocTpaHCcTBa MoBTOpsAeT
pombuuyeckune ¢opmbl pacagHbIx NaHenen 6awwHn. Kak
N Ha BHeLUHel MOBEePXHOCTW 3[aHWA, 3TN dNeMeHTbI
no-pasHoMy «pa3bpocaHbl» MO BCeW npuneratoLlen
TeppuTtopumn. lNoxoxmne ¢dopmbl MMET U 06bEKTHI
BOAHOrO Aun3aiiHa, ynuyHasa mebenb, Knymbbl, ocse-
LieHne 1 TpoTyapHas NnuTka. lepeBbsa oT6pacbiBaioT
TeHb, filenas NPorynky NpuATHee, a TaBOYKU NO3BONA-
0T NIPUCECTb Y OTAOXHYTb. Kpome TOro, neTom BoaHbIe
06beKTbI OX1aXKAaloT BO3AYX, a MoAcBeTKa obecneun-
BaeT JOCTaTOYHO CBeTa B HOYHOe Bpems. M

NHTepbepsbl doite
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KoHKypcHbIn npoekT Shenzhen Yuanzhi Pioneer Park 6bin pa3pabotaH
Mopxem XaHom (Georges Hung) B coctage biopo RMIM-HK ana
pa3BuUTVA LieHTpanbHOro 4enoBoro panoHa LWaHbWKIHA. ITOT KoMMNeKC
obbeanHaAeT Habop 3HaKOBbIX GalleH C BMOHE ONpPeaeneHHbIMY
VHOVBMAYANbHBIMY YepTamu, OOLLECTBEHHbIE 3ef1eHble MPOCTPaHCTRA
C 0bbEKTaMM TOProBAM 1 0OCTYXMBAHWA, KOTOPbIE BMECTe NMO3BOAAT
emy aKTVBHO QYHKLMOHMPOBATb B HACTOALLEM M PA3BMBATHCA

B Oynyuiem. [eHepanbHbI MnaH kommnnekca Yuenzhi Pioneer Park
NPeNOCTaBNAET 3aKa3uMKam ¥ FOPOACKMM BNACTAM BO3MOMXHOCTb
pa3paboTaTthb CTpaTeruio, KoTopas CTaHeT BOMMOLLEHeEM CMOMO3a
KyNbTYPHOrO Hacneauns LLISHbYKIHA 1 ero Byayuinx nepcnekTve Kak
MEeTPONONCa MUPOBOTO Knacca.

e __________________________________________________________________|
Martepuantl npegocTasneHtl 6iopo GEORGES HUNG ARCHITECTE D.P.L.G. (ATELIERBLUR LTD)
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SHENZHEN YUANZHI
PIONEER PARK
naBHble
apXUTEeKTOpbI:
RMJM-HK Ltd
FnaBHbIN gU3aiiHep:
6topo Georges Hung
Architecte D.PL.G.
(M3BeCTHOE Kak
AtelierBlur Ltd)
Mnowagb 3acTpoiikn:
132,3 TbIC. KB. M
O6wasn nnowaab
TeppuTtopuun:

606 066 KB. M Hag
3emnen, 31 934 KB. M
nog semnen

®asa: KOHKYPCHbIN
npoeKkT

[laTa KoHKypca: 2009
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MHorodyHKLVOHaNbHbIN
komnnekc Yuanzhi Pioneer
Park, Bup cBepxy

DCKM3Hble PUCYHKHM AeTanei
npoekTa

eHTpanbHbI genoson paroH (LAP)

B kBapTtane OyTtmaH (Futian) Asnaet-

CcA MecToM cpefoToumsa 6usHeca u

yupexaeHunin obLecTBEHHOro HasHa-

yeHna LWsHbYWKIHA, B TOM uncne
KYNIbTYPHO-NPOCBETUTENbHbIX U pa3BneKaTesbHbIX
06beKTOB. [NaHNPOBKa 3TON FOPOACKON TEPPUTOPUN
OPUEHTMPOBaHa Ha 3[aHMe M3PUN N LEeHTPaNbHYI0
CafioByl0 OCb, MEPMNEHAUKYNIAPHO KOTOPOWM 1 pacno-
naratlTcAa o6beKTbl KynbTypbl. OHM obpa3sytoT cba-
NaHCUPOBaHHYI0 KOMMO3MLMI0 C O6LEeCTBEHHbIMU 1
OTKPbITbIMW 3€NeHbIMU NPOCTPaHCTBaMM. 3acTpoiika
LUOP B ocHOBHOM cocTouT U3 OdUCHbIX OalleH, Ha
HVXKHUMX 3Ta)kaX KOTOPbIX HaXOAATCA KOMMepuecKue
1 TOprosble nMpeanpuATusa, paboTawwue B cdhepe
MeXAYHapOAHOro, a TakXe HauuoHanbHoro 6rsHeca
n obcnyxusaHus. MNoxoxue gpyr Ha gpyra genosble
KOMMMEKCbl Y CTUIN30BaHHbIe Meli3aXuy OKpYato-
wero naHawadTa co3aarT yHNOMLUPOBaHHYO cpeay
obuTaHuA.

MHorodyHKUMOHanbHbIN kKomnnekc Yuanzhi Pioneer
Park gonxeH ¢opmmpoBaTb HOBbI FOPOACKOWN agMu-
HUCTPATMBHbIN LEHTP B HEMNOCPeACTBeHHON 6nu3o-
CTU OT yXe cyulecTBylowero. Ero nnaHuposanocb

BblchM aBrycTt/ceHTa6pb

pacnonoxmTb Mexpay napkamu JlnHbxya (Linhua)
n bupxunawaH (Bijiashan), uTo6bl 06bEANHUTDL KX
n chopmMnpoBaTb 3PeKTHOE 1 ANHAMUYHOE FOpPOA-
CKOEe NPOCTPAHCTBO, KOTOPOE CTAHET CNOCOOGCTBOBaTb
Pa3BUTMIO KOMMEPLMM 1 TOPTOBAN U B TO e Bpems
CO34acT HOBble 06LEeCTBEHHbIe U pa3BleKaTesNibHble
0OBEKTDI /1A BCEX MOCETUTENEN.

Shenzhen Yuanzhi Pioneer Park npepctaBnser
cob6oii MHOro¢a3oBbIli YHUBEPCANbHBIV NPOEKT MJIo-
waabto 622 472 k8. M. B ero coctas BXxoAAT OTKpbl-
TbI NapK, TOProBbIi KOMMAEKC, OPUCHbIE MPOCTPaH-
CTBa, NATV3BE3[0YHbIV OTENb U CMA-CaJIOH, KBApTUpPbI
KOHOOMMHMYMa, PacrofioXKeHHblE B BOCbMU GallHsAX,
CTOAWMX BOKPYr LIEHTPaNIbHOro napka. Tepputopus
M 30aHNA KOMMJIEKCa PacrnosaraloTcs Takum obpa-
30M, YTO6bl MaKCMaslbHO YBEIMUMTb ero niowanb u
OTKPbITb OKpY»KatoLime BMAbl.

B ueHTpe KBapTana HaxoAuTcA OGONbLION nNapk
c 6onee uem 10 rekTapamu neca, naHgWapTHbIM O3e-
NEHEHMEM, BOAHbIMM OObeKTaMu, 34aHUAMU ObITO-
BOro 0O6C/Yy>KMBaHWA, pecTopaHamy C OTKPbITbIMU
Teppacamu, 60MbWMM «YTOMNEHHbIM» amdurTeaTpom
1 Ny6NVYHBIMY CKYNIBATYPHBIMU MPOU3BEAEHUAMMU,
a TaKXe OTKPbITbIMY MNoWagAMn. DTOT KOMIIEKC

Cxema pacnonoxeHus
HUXKHUMX STaXKen

Cxema pacnonoxeHus
0pUCHDBIX 30H

B Masfio3TaKHOMN

yactu

pacnonoxeHus
OPUCHDBIX 30H
B BbICOTHOW YacTu

ABNAETCA 06bEKTOM OTKPbITOro 4OCTYMa, KOTOPbIN CBA-
3blBaeT TOProBYIO M KOMMEPYECKYIO 3aCTPONKY 1 npea-
naraet Bu3yanbHOe COeAMHeHWe ¢ napkamu JInHbxya
1 BrpXunawaH 3a cyeT rycTto3acakeHHOro 3efIeHOro
npoctpaHcTBa. OH TakXe NpPUCoeanMHEH K OCHOBHbIM
TPaHCNOPTHbLIM MarncTpPanam, Takum Kak niaHupyemas
16- NMHNMA METPO Ha 3aMafHON CTOPOHE TeppuTopun,
U K NepecTpoeHHOMY aBTO6YCHOMY TEPMUHAIY Ha toro-
BOCTOYHOM Yy yuyacTka. bnmsoctb obuiectseHHOro
TpaHcnopTa rapaHTMpyeT ycnewHoe GyHKUMOHNPOoBa-
HMe TOProBOro KOMMJIEKCA, KOTOPbIN CBOUMU pa3me-
pamun NpuBneyeT GoNblUOEe KONMYECTBO MOCETUTENEN,
1 obecneunt K HeMy AOCTYn COTPYAHMKaM KOMMepye-
CKMX MPegnpusaTuiA C BEPXHUX STaXEN.

[naBHOW JOMWHAHTOW, CUMBOJIOM KOMIJIEKCA JOMX-
Ha CTaTb BbICOTHAsA OalUHA, PACNOSIOKEHHAA B HUXK-

MacLTabos MAN TUMOMOTN MOCTPOMKU.

Hbto-/lopK; yAOCTOEH MHOIVX Harpag, Yacto ny6nukyeTcs.

KOPX XAH (GEORGES HUNG) - apxuTeKkTop 1 an3aiHep u3 [oHKOHra ¢ 6onee yem
20-neTHUM MeXAyHapOAHbIM OMbITOM NpoeKTnpoBaHua B A3un n EBpone, 8 2012
rogy cosfan CBoo KommnaHuio — 6iopo Georges Hung Architecte D.P.L.G., n3BectHoe
KakK AtelierBlur Ltd. OH NOCTOAHHO COTPYAHMYAET C KPYMHbIMU MEXAYHAPOAHbIMU

1 He6GOMbLUMM HaLIMOHANbHBIMN apPXUTEKTYPHbIMY GUPMaMi 11 y4acTByeT Kak B
MacLITabHbIX FPafOCTPONTESNIbHBIX MPOEKTaX, Tak U B CO3[aHNN XUITON, AOCYrOBOMN,
KOMMepUecKol HefIBUXKMMOCTY, pa3pabaTtbiBas AU3aiiH UHTEPbepOoB U Mebeny,
CTPeMACb NpUAaTb UM HeOXMAAHHbIE 1 NOTPAcalolve AeTann He3aBUCUMO OT

»Kop XaH Hauan cBolo NpodeccmoHanbHylo Kapbepy B Hblo-Mlopke, 3aTem Ha 15
net nepebpanca B Mapwx, rae NpakTMKoBan 1 nperofasas B apXUTEKTYPHOI LKoe
Bepcana. Bo Bpema cBoero npe6biBaHua Bo ®paHLun OH Hauan cobCTBEHHYO
NPaKTUKY 1 pa3paboTan 60sbLIoe KONMYecTBo NpoeKkToB B EBpone 1 Asnu. Kopx
XaH Xun B Hbro—I7I0pKe, JloHpoHe, Mapwxe, a B HacTosALee Bpems 060CHOBaNCA B
[OHKOHre; MMeeT CTaTyC 3aperncTpupoBaHHOro apxutekTopa Bo OpaHuumn 1 B LWITaTe

V] T e
Cxema pacrnonoxenus o < f
KomnyeKca f :

L A

I ' T

E-—_- N

Hell BOCTOYHOW YacTy yyacTKa, MapKupyoLwwasa cobom
nepeKpecToKk ropoackunx gopor XyaHraHr (Huangang)
n CyHraHr (Sungang). Bo3sbiwasacb Ha 240 m Hag nep-
BbIM 3Ta)KOM QYHKLMOHANbHOW YacTy, OHa BKJlOYaeT
oduchl Knacca A N NATU3BE3[OYHbIN OTeNlb HaBepXy.
Kpyrnas reomeTtpuueckasn ¢opma obecneumsaet npe-
BOCXOZHbI NaHOpaMHbI 0630p Bcero LleHTpanbHoro
[enoBoro paioHa, keaptana ®yTnaH n panee. 310
JOCTAaTOYHO MPOCTON MO CTUAUCTUKE, HO OYeHb
3bdeKTHbIN 06beKT. 3IOMUHKON ero ABNAeTCA YHU-
KanbHasA AMaroHanbHoO-ceTyaTasa CTpyKTypa dacaa-
HOW cucTembl, 6narogapsa KOTOPOWM OH He MOXET Hu
CTaTb HOBOW BM3UTHOWN KapTouykon Komnnekca LAP
1 cuMBONOM npouBeTaHuns LLsHbUXKIHA.

Caman BblcOKaa 6allHA CTOUT oTAenbHo. [pyrue
3A4aHuA BbicoTon oT 100 Ao 150 M coeanHeHbl mexay

BepTuKanbHble paspesbl
BXOAHbIX 30H
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coboil C nomouwbio ASIMHHOIO TOPU3OHTaNbHOIO
odbucHoro Kopmyca, KOTOpbIi HaNnOMWHAeT MOCT U
pacnonaraetca Hag napkom. Kaxxaas n3 6awweH nmeet
CBOM OCOBGEHHOCTU U OTNIMYAETCA OT APYrux, colpa-
Basi, TaKM 06pPa3oM, ropoaCKO aHCaMbJib, KOTOPbIN
o6beAnHeH C Napkom 1 APYrumMy o6LeCTBEHHbIMMW
obbeKTamu.

LLSHbYK3Hb — cneumnanbHaa 3KOHOMUYECKasa 30Ha
Kutas, KpynHenwmnin meranonmc ctpaHbl No o6bemy
NPOMBbILLIIEHHOIO MPOW3BOACTBA U dKcnopTa. fopond
Nno NpaBy CYMTAETCA «BOPOTaMM» B MUP MHOCTPAHHbIX
WHBECTULNIN, HOBbIX TEXHONOTMA N COBPEMEHHOro
6u3Heca. Ho LsHbYK3Hb 3TO He TONbKO NPOMbILLEH-
HbIA LeHTp tokHOoro pernoHa KHP, aTo ewe n kpacu-
Bbll COBPEMEHHbI Fopof C MHTEPECHOWN BbICOTHOM
APXUTEKTYPON, TEeMAaTUYECKUMWN U NPUPOAHBIMU Nap-
kamu. OH 6bin 06bsaBneH OOH «MexayHapogHbim
ropogom-cafom», a B 2008 rogy nonyumn 3saHue
IOHECKO «TBOpUecKknin ropos Aur3arniHa.

3a KOPOTKWM CPOK OH MpeBpaTWCA W3 arpapHo-
pbibaLKoro nocenka B COBPEMEHHbI Meranosimc ¢
npouBeTalLlLel SKOHOMUKON, rAe NPOMbILLIEHHOCTb
OCHOBbIBAETCA Ha BbICOKUX TEXHOMOTUAX, MeKAyHa-
poaHom 6u3Hece 1 OTpacnAx TOProBAN U 06CIYXN-

BaHusA. OH TakXe ABNAETCA NOPTasOM B COBPEMEHHOe
o6uwecTBo Kntasa ¢ ero guHamMmn4Homn pabouen cunon,
KOTOpas OXBaTblBaeT CMNEKTP OT 3aBOACKUX pabo-
ynx 0o NpodeccnoHanoB BbICOKOroO Kfacca. bbicTpbii
Temn pa3sutuA LUSHBYWKIHA yHUUTOXMN 6Gonbluyio
YacTb €ro NCTOPMYECKOro MPOLIOro U 3aMeHnn Ux
COBPEMEHHbIMU MHOPACTPYKTY PO, 3faHnAMY, obLue-
CTBEHHbIMY MNOWAAAMU U MapKkamu. Tem He MeHee
3TO ropof, BbICTPOEHHbI BOKPYT 3e/eHbIx OynbBapos
1 npocnekToB. Mapku 1 nnowaan 6bian «BNUCaHbI»
B FOPOACKYI0 TKaHb B Npouecce ero ypbaHusauum.

Komnnekc Yuenzhi Pioneer Park — 3To npoekT, KoTo-
pbiil, 6epexkHo coxpaHas npouwsoe LLUsHbUX3HA, ero
KYNbTYpHOE Hacnefue, co3gaeT YC/oBUA AnA pas-
BUTUA B Oyayuwiem. 3gecb KOMMepYecKuid acnekT
ero GYHKUMOHANbHOro Ha3HauyeHUs AOMKeH ObiTb
JOnonHeH 6onee UYyBCTBEHHbIMW W «TAKTUJIbHbIMU»
OLWYLIEHNAMN [NA NOCeTUTENel N >KUbLOB KOM-
nnekca. KynbtypHaa n nctopmyeckas CTOpOHbl 6yayT
ob6a3aTenbHO 3aecTBOBaHbI 34eCb C MOMOLLbIO 03e-
neHenus. CTpaterna KOMMOHOBKU MO BepTUKanu 1
ropu3oHTanu ycTaHaBfMBaeT AVMHaMUYECKYl CBA3b
C OTKPbITbIMW OOBLLECTBEHHbIMY O6bEKTaMU U MNpo-
CTpaHcTBamu. H

aBrycTt/ceHTA6pb

BapuaHTbl
UHTepbepoB

BbICOTHbIE

done
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OD‘MH 13 prﬂHePILLII/IX SKOHOMUYECKNX LIEHTPOB MH):MM — MHOTOMWIIMOHHbIN Myf\/\6aV\ — CTPEMUTEJTIBHO MEHAET CBOW M"‘ﬁ{
0bnMK. 1O UJyMHbH;] Meranosinc, B KOTOPOM 6apaK|/I n prMO6b| COCeACTBYIOT C He6OCer6aMM, a NMOMOVIKM — C SNUTHbBIMM I|rr
Mara3nHamn 1 PeECTOPaHaAMW. Bce camble BbicOKMEe 3AaHNA CTPaHbl TakXe Pacroflaratotca 34ecCh. K HVYM OTHOCATCA 1 BallHW 1 _‘h‘“_ "Iil
KNOro KOMriieKca |mperia|, B3IMETHYBLLINECA Hal TOPOACKUM TOPU30HTOM Ha 240 m. ﬂﬂaHMpOBaﬂOCb, 4YTO PAOOM r "-.{'“"II'I i
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C HumK BCTaHeT 400-meTpoBbin (1,312 ¢yToB), 116-3TaxHbIN CyNnepBbICOTHbIN Mo Hebockpeb Imperial 3, cO3aaHHbIN
UMKarck1mm apxmtektopamv Sapranom Cmmutom (Adrian Smith) v fopaoHom [rnnom (Gordon Gill). OaHako, no cnoBam
npeacTaBuTenen 61po, STOT NPOEKT, XOTA ¥ CTan NobeauTenem KOHKYpPCa, peann3oBaH He OymerT.
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Matepuansl npegocrasneHsl © ADRIAN SMITH + GORDON GILL ARCHITECTURE

NCTOPUA CO3AAHUA

PaspaboTka mpoekTa 6bila HayaTa nocsie Toro, Kak | s E
3actponwmk Shapooriji Pallonji & Co Ltd pewmn ocso-
UTb OCTaBLUYIOCA YacCTb NPUHAANEXKALLErO eMy yyacT- - ._:“ i

Ka 3eM/1, Ha KOTOPOM Yy»e Gblil BO3BEAEH KOMMIEKC ‘:‘ i & & s
The Imperial Towers. 3Tu 6aLHK, cAAHHbBIE B SKCMITya- .;i EE: __ii i ':_"': ,
Tauuto B 2010 roay, 6b111M CambiMK1 BbICOK/MU MOCTPOIA- = A=t :E -;E ! ‘“'_‘ :
Kamun Vinagnm no Hosbps 2012-ro, Koraa nasbmy nep- sui u 5-:-1 H BRI hamy :
BEHCTBa Yy HIX oTobpano 3gaHue Palais Royale (Mane- 15 :: : m': =

il |

{ { :L M Posnb), KOTOpoe NNaHUPYIOT OTKPBITH B TEKYLLEM rogy.
1) B mapte 2013 ropa pna ctpoutenbctea Imperial 3
6bina BblbpaHa apXTEKTYpHaA KOHLENLMA YAKarcKon
apxuTeKkTypHoi ¢upmbl Adrian Smith + Gordon Gill
Architecture, a B KauecTBe WHXEHEPOB-CTpoOUTesNei
6bIMn HaHATbI aBe ¢upmbl J+W Consultants n CBM i
Engineers, paHee yxe paboTaBluse Ha BO3BeAeHUU L 4,;‘F
6awweH The Imperial Towers. CTponTeibCTBOM 3AaHNA T i
JOJIXKHO ObIfo 3aHATbCA nogpasgeneHvie Shapoorji A e .
Pallonji — SD Corporation Pvt. Ltd B coTpyaHuyecTBe 4
c J + W Consultants. Imperial Tower 3, HECOMHEHHO,
3aHsa 6bl JOCTONHOE MECTO CPEAU apXMTEKTYPHbIX
JocTonpumeyatenbHocTen Mymb6an u ctana 6bl Hav-
6ornee y3HaBaemMblM 06 bEKTOM Ha FOPM30HTE ropoaa,
HO ee CTPOUTENbCTBO TaK U He BblNo HavyaTo. z ol s

s jest
TR

°

PACMONOKEHUE : . A
bawHio Imperial 3 npegnonaranocb PacnonoXuTb
B pavioHe Tapgeo, lOxHbii Mymbaun, no coceactsy
C OBYMA YXe BO3BeAeHHbIMU Mo npoekTy Hafeez
Contractor The Imperial Towers. 3T 6awHK-6nU3-
HeLbl 6blIM MOCTPOEHbI HA MecTe KBapTana ObiBLIMX -
TPYyLWo6, B MpoLecce peKOHCTPYKLMM KOTOPOFO CTPO- | /’ f {II ‘\I
UTenbHble KOMMNaHVY BNepBble B MaCCOBOM NMopsake *F

npenocTaBnanm nx obrtaTensim BO3MOXHOCTb YCTPO-

UTbCA B APYromM MecTe WM NonyynTb CBOOGOAHYIO

3eM/il0 B OOMEH Ha MpaBO CTPOUTENbCTBA OOBbEKTA

HeABWKUMOCTU Ha TEPPUTOPUN NX MPOXKMUBAHUSA. DTOT

MPOEeKT, peann3oBaHHbIA B pamKax MporpamMmmbl Mo
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BblcoTHble capbl B dacapHom
cucTeme 6aLHmn

NUKBUZALMM TPYWOO U pecTpyKTypu3aumm cTapbixX
¢$abpuk, cHauana 6bl1 NPOTECTMPOBAH B OAHOM rOpo-
e, a 3aTem OnbIT pacnpocTpaHunmn 1 no scen VHann.
Tappeo — cTapeniumii pavoH ropofa n KOMMepyecKun
LeHTp Bcel cTpaHbl. CerogHa 3[AecCb XMBYT Camble
6oratble noan MIHAUN, @ HeABUXUMOCTb CTOUT AOPO-
e, yeM Ha MaHxaTTeHe.

MPOEKT

BawHsA Imperial Tower 3 morna 6bl TPeanoXnTb CBOUM
obuTaTeNs M caMmble NPOCTOPHbIE 1 POCKOLLHbIE anap-
TameHTbl B Mymb6aw. MnaHnpoBanocb, uto ee obuian
nnowagb coctaBut 200 ThiC. KB. M, BKJOYaKOWMX B
ceba 132 xunbix 6nokKa (76 272 KB. M) Nnowaablo oT
195 go 1115 kB. M 11 138 6/10KOB 06 CITYKMBaeMbIX anap-
TaMeHTOB (28 TbIC. KB. M) MJioWaabto oT 72 o0 252 KB. M.
ObuTatenn BCeX KOHAOMVHUYMOB BEPXHUX 3STakem
nmenn 6bl BO3MOXHOCTb JIl0OOBATbCA 3aXBaTbiBalo-
wrmmn Buagamm Ha Apasuickoe mope. C TOUKU 3peHns
apxuTeKkTypbl 06nMLoBKa dpacafos cogeprkana B cebe
CUJIbHBIN BM3YanbHbI KOHTPACT: CTEKNSHHAs BBEPXY,
B HVXKHEM 4YacTy OHa XOPOLWO COYeTaeTcs C MoLl-
HOW KnagKol GOMbLUMHCTBA OKPY»KaloLWKX e 3AaHNI.
BHeLHMe CTeHbl NPOEKTUPOBANIUCH C YYETOM BO3MOX-
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[Jetanb pacapHom

HbIX noTpebHocTeln obutatenei GalHW, OHW MMeT
BbICOKYIO CTeneHb 3HeproaddekTnBHOCTU: 6NIOKUpY-
0T NPUTOK Tenna N3BHe 1 0cnabnawT aencTene nps-
MbIX CONMHEUHbIX Jy4eil, YTO HEMANOBaXHO B »KapKom
1 BRaXHOM Knumate Mymbau.

OneraHTHON CTPONHON 6alHe aBTOpPbl NpuAaa-
NN MArkre, obTekaemble aspoAVHaMUUHble GOopMbl,
yMeHbLUalLWme HeraTvBHOEe BO3AENCTBME CUMbHBIX
BeTpoB. CNoCco6HOCTb MPOTUBOCTOATb 3aBUXPEHUAM
MOBbILIAETCA U 3@ CYeT BbICOTHbIX CafjoB, KOTOpble
CMpPOeKTMPOBaHbl TakMM 06pa3oMm, UTOObl CBeCTU K
MUHVMMYMY aMnauTygy KonebaHui CTpOeHWs, BO3HU-
KalowMx 13-3a BO34ENCTBMA CUbHBIX NOPbIBOB BETPa.
PacnonoxeHHble Ha ceBepHOM U tXXHOM dacagax
«HebecHble cafbl» MepepacrnpefensoT BO3ZyLIHble
MOTOKM BOKPYF 3[aHWA W YCTPaHAIT BO3MOXXHOCTb
BO3HUKHOBEHUSI BUXPEBbIX BOPOHOK, paccenBas uX.
BbicoTHble cafbl Take obecneunBanu 6bl becnpenar-
CTBEHHBI JOCTYN B MOMELLEHNA eCTECTBEHHOMY CBETY.
OTcioga MOXHO Nositob0BaTbCA OTKPbIBAOLWENCA Kpa-
CUBOI NaHOPAMO, a TaKXKe NooOLATbCA C XKNBOW NpuU-
pogoi, uto ABnAeTcA 6oMbLWOoN peaKkocTbio B Mymbaun.

KomnaHnusa Shapoorji Pallonji & Co Ltd Takxe paccma-
TpuBana BO3MOXHOCTb W3rOTOBAEHWA ANA UHTepbe-
poB 6aLHN CO0PHBIX KYXOHb U BaHHbIX KOMHAT, KOTO-
pble Npegnonaranocb NPOV3BOANTb Ha bnv3nexalyein
MUHUK-babpuiKe, rge mornm 6bl 0byyaTbca U paboTaTtb
Kagpbl, cbOpMMpPOBaHHbIE 13 MECTHOTO HaceneHus.

MpoekToM npefdycmaTpuBanacb yctaHoBKa 27 CKO-
pOCTHbIX NnMdTOB, NpPefoCTaBfieHHbIX duUpmon
Schindler, koTopas B cBOe BpemaA obecneunna nogb-
eMHVKamMu 1 cocefHne 3aaHus — The Imperial Towers.
OHM MOrNIN CTaTb XOPOLUUM AONOSIHEHNEM ANA CO3Aa-
HUA KOMGOPTHBIX YCIIOBUIA NPOXKUBaHUA obuTaTenen
3TOro OpurMHanbHoro Hebockpeba.

Mnanunposka doie

g

MnaHuposka
obcnyKrBaembix
anapTameHTOB

MnaHnpoBKa HYXKHeN YacTn
Xunoro gynnekca
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3KOJIOTMYECKUE OCOBEHHOCTU NPOEKTA

PaunoHanbHoe ncnonb3oBaHUe MPUPOAHbIX pPecyp-
coB B Imperial Tower nposABAAeTcA BO MHOTMX AeTa-
nAx. B ocHOBY npoekTa 3pgaHuA 6biAyv MOSIOXEeHbI
NPUHL UMbl SKOMOFMYECKUN APY»KEeCTBEHHOro An3ariHa.
Mpn cTpouTenbcTBe MAaHMPOBANOChb MCMNOMb30BaTh
TaKne TEXHOJNIOrNK, Kak CrJIoWHOEe OCTeKeHne, orpa-
HUYMBaloLLee MomnagaHue Tensila U B TO e Bpems
CnocobcTBylOWEE MAKCUMANbHOMY €CTECTBEHHOMY
OCBELLEHNIO, @ TaKXKe OCHAaCTUTb 3[aHMe aBTOMa-
TUYECKON CUCTEMON AMMMUPOBaHUA (pPerynupoBKu
APKOCTN) AHEBHOrO cBeTa. K aKonornyeckmum Kommo-
HEeHTaM MpoeKTa MOXHO OTHECTW CUCTEMY OUMUCTKMN
BOAbI — OAHOIO M3 CaMbIX LIEHHbIX PECYPCOB PErvoHa.
MocTynawowye 13 MeXaHUYeCKUx CUCTeM ObiToBble
CTOYHblE BOAbl MAAHUPOBANOCL COOMPATb U OUU-
WaTb, TakK Xe Kak U JOXAeBYI0 BOAY, AJiA NOBTOPHO-
ro ncnonb3oBaHuA. OgHOM U3 0COGEHHOCTEN SKOHO-
MUm BOZAbl B GallHe ABNATCA 6e3BOAHbIE NCCyapbl,
TOPble SKOHOMAT A0 9 MJIH FaIOHOB BOAbl B rof
0 30 mAH 7), a Takke CHU3AT Bblbpocbl CO, Ha
dYHTOB (65 ThbIC. Kr) B
0, BO3BOAUTL 37

nepepaboTa

Oro npopykTa
UT U3 LLeMEHTa,

HukaeT KONMNYECTBO ANOKCHU-
Oro rasa, BbIpabaTbIBAEMOro
1CTBA OObIKHOBEHHOTO LieMeHTa
[10/1 TOHHbI 06bIKHOBEHHOTO LIEMEH-
aCblBAETCA OKOJIO OAHOM TOHHbI
ﬁu‘ﬁyl M YacTUUYHOE MPOW3BOA-

OCYLLeCTBAANOCh 6bl KO-
J"-'m_m“ nocobom, a crneuuanbHoe

Tpwu Imperial Towers
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IMPERIAL TOWER 3

PacnonoxeHue: Tapaeo, Mymbaw, iHgua
ApxutekTypa: Adrian Smith + Gordon
Gill Architecture

3acTponwumk: Shapooriji Pallonji & Co Ltd
BbicoTa: 400 m (1312 ¢yToB)
KoHCcTpyKTMBHaA cuctema: xenesobeToH
W CTasb, CNIIOLHOE OCTeKNEeHNe dacapoB
KonunuectBo staxen: 116

(12 TexHMYeCKuX sTaXken)

O6was nnowaab: 200 TbIC. KB. M
Konu4ecTBo »unbix eagnHNLE:

270 (132 6n10Ka XMWJibiX anapTaMeHTOB,
138 o6cnyKrMBaeMbIX anapTaMeHTOB)
KonuuectBo nu¢ToB: 27

KoHcTpykTop: J + W Consultants,

CBM Engineers

CraTyc: KOHLeNnTyasbHbIN NPOEeKT
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oCTeK/neHne cnocob6CTBOBaNO YMEHbLUEHWIO Temnso-
noTepb B 3VIMHMWIA CE30H U MOBbILIEHWNIO CTENEHMW NPO-
3payHOCTML.

Kak 1 nonoxeHo, noctynawowuin B 3gaHne BO3ayX
bunbTpyeTca, a BbiNyckaeMblii oTpaboTaHHbIN — oun-
waetcA. NMpn obHapyXeHUN NOBbILIEHHOrO YPOBHA
YrNeKNCcnoro ras3a B MOMeELleHUAX AaTuMKu nofa-
I0T COOTBETCTBYIOWMUIA CUTHaM, NMONYYMB KOTOPbIN
cMcTema BEHTUNALUMU yBenu4YMBaeT nogady uYmcTo-
ro Bosayxa. KoHguunoHnpoBaHue obecneumsaerca
HeCKONbKMMU BO3AYLWHbIMY TpybonpoBogamu, KOTo-
pble BHe 3aBMCMMOCTY OT BbICOTbI 3TaXa NOCTaBAAIOT
B apeHAyemble anapTaMeHTbl BO34yX TeMnepaTypom
50 F (+10 °C). OTa npoxoaAwan nog noaoM cucre-
Ma BO3JYLHOro OXJIaXAeHUA npefocTaBnaeT nosib-
30BaTeNsAM BO3MOXHOCTb CaMWM KOHTPONMPOBATb
TemnepaTypy B COOCTBEHHOW KBapTUpe, UYTO TakxKe
nosbllwaeT 3PpPeKTUBHOCTb CUCTEMbI BEHTUAALUMN.
B yacbl BHENMKOBOW Harpys3Kkm cMcTembl OXnakaeHna
NPOU3BOAAT 1 XPaHAT fied, YTo No3BoJAEeT MOMOYb
OXNaXkAeHWIo 30aHNA 3a CUYET ero TasHUs BO Bpems
HanbonblUel Harpy3knu. TN cUCTembl paboTatoT no
TOMY e MPVHUMMY, N0 KOTOpOoMy paboTaloT neas-
Hble 6aTapen B oTene New Otani Tokyo, AlnoHus,
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CMOHTUMpPOBaHHbIe B 1995 roay. OHKU ncnonb3oBanncb
CO BpeMeH abcopOLMOHHbBIX XONOAUNbHBIX YCTaHO-
BOK, BNepBble cAenaswunx jieq AOCTYMHbIM B KOMMep-
yecknx uensax 150 net Haszag, ewe ao nsobpeteHua
NeKTPUYECKOMN TaMMNOYKN.

BbawHA wumeeT cobcTBeHHYO 4,6-MeraBaTTHYIO
TENNO3/IeKTPOCTaHLUMIO, KOTOpas 4acTuyHo obe-
cneyvBaet ee Tpebyemoli sHepruein. NponssoacTso
3NEeKTPO3HEPrNN Ha MeCTe 3HAUYNTENbHO CHUXKAeT ee
notepu Npu nepepaye, 4Yto XapakTepHO NPW MOfb-
30BaHNM LEHTPanbHOW 3neKkTpocTaHumen. Bbicokaa
3$PEeKTUBHOCTb MEXaHNYECKNX CUCTEM, YBUTbIE 3ene-
HblO CTEHbl OCHOBaHWA GaLLHK, UCMONb30BaHNE MeCT-
HbIX BMAOB PacTeHWii B NaHALWapTHOW apxXUTEKTYpe, a
TaK»Ke BbICOTHbIE Cafbl — BCe 3TO BHOCUT CBOW BKNafA B
KOHLenuuio yCTOMYMBOro pas3BuTuA 3aaHus.

MpoekT 6awHu Imperial 3 ogHVMM 13 NepBbIX cynep-
BbICOTHbIX HebocKpeboB VHAMM noayynn oT opraHu-
3aumm Green Building Council (CoeT no akonornye-
CKOMy cTpouTenbcTBy) cepTudukaumio LEED Platinum
(Leadership in Energy and Environmental Design —
PykoBogfcTBO No 3HeproapHeKTMBHOMY 1 SKONOrmye-
CKOMY MPOEKTUPOBaHWIO) 338 SKOMOrMYECKYIo YCTON-
YynBoCTb. M

BapuaHTbl oTaenkm
VHTEPbEPOB
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B MUHYBLUEM rOAY Hauyanacb KOMIMIEKCHadA 3aCTpOoKa Tepputopum niowaabto 290 ThiC. KB. M i
B CaMOM LieHTpe Kyana-Jlymnypa no NpoeKTy apxutekTypHor dupmsl 10 Design. SnuTHbI '
MHOrOQYHKLMOHANbHbIA 0OBEKT, CTPOWTENBCTBO KOTOPOTO BefeT Suez Domain (oTaeneHve
komnaHuu Suez Capital Sdn. Bhd.), nonyunn HasgaHme KL Gateway («Bopota Kyana-Jlymnypay).
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Matepwuansl npegoctaeneHs 10 DESIGN

omnnekc 3gaHun KL Gateway pac-
MoJIOXKEeH B CAMOM CepfLie OXMBNEH-
HOro Meramnonuca, Ha CTblIKe Mexay
Kyana-Jlymnypom, ropogom-crnyTHuU-
KoM [letanuHr-xaa u KBapTanom

nomeuieHve n 357 keaptup, Luxury Reside nogHumert-
cA Ha BblcoTy B 40 3Taxkell. B npoeKkTe npegycMoTpeHbl
KBapTVpbl Kak OAHOKOMHATHble, Tak U [ABYXKOMHaT-
Hble C OAHON 1 ABYMA CNasibHAMW. 3aBepLUEHKEe CTPO-
MUTeNbCTBa KBapTana Hame4vyeHo Ha 2016 roa.

LT\

«MpoekT KL Gateway Development yepnaet BAOX-
HOBEHVe 13 eCTeCTBEHHOro NaHAwWwadTa 1 NPUPOAHbIX
necos Manarn3suu, oTpaxeHune KOTopbIX MOXKHO YBUZAETb
B Gopmax 3A4aHNIN N NPOCTPAHCTB Ha TEPPUTOPUM KOM-
nnekca, — oTMeTWN An3aiH-napTHep ¢upmbl 10 Design
Tepn MmBeHc (Ted Givens). — LleHTpom Komniekca ABns-
eTCA OTKPbITbIi ABOP, OKPYXEHHbI HECKONbKUMM
cafilamui, CMPOEKTUPOBAHHBIMM Kak MecTa 06LeCTBEH-
HOro oTabixa, Kyga OyayT npuxoauTb nioan u3 6nus-
NeXallero panoHa 1 Co BCero ropoga. 3To 6osbluoe
OTKPbITOE MPOCTPAHCTBO, FAE PAaCMoJIoMeHbI TOProBble
LieHTPbI, CTaHET Tak)Ke MOCTOAHHbIM MECTOM OTAbIXa
ANA XKuTenei 6alleH U COTPYAHUKOB 0GUCOBY.

LleHTpanbHaa nnowaab AeNCTBUTENIbHO NPeAcTaB-
nAeT coboi NprMeyaTenbHbli 06HEKT B dopme Kpyra,
BOKPYI KOTOPOro packuHynacb 3enieHas 30Ha. lpu
3TOM TeppuTOopusA naHawadTHoro napka obvegu- &

HOYHbIX pa3BieyeHun baHrcap. Bokpyr 3acTpoiiku
y>Ke pacrnonoxeHbl U >Kunble 3gaHus (Zoma, Kopno-
paTVBHble KBapTUPbl), 1 00BEKTbl MHPPACTPYKTYpbI
(Mara3suHbl, Toprosble LieHTpbl F&B). K Tomy e pagom
npoxoanT defepanbHoe Wocce, eCTb NpAMas JOCTYM-
HOCTb K Tpacce KepuHuu, a TakxKe K CTaHLUMN MeTpo
«YHuBepcuteT» (Universiti LRT Station). B komnnekc
BXOLAT MO ABe OGUCHbIX M XWUnbiX 6alwHu ¢ obcny-
XVBaeMbIMM anapTameHTaMu U ABa Kopmyca Luxury
Residences Ha o6Lem ctunobate. B npoeKT 3acTpoin-
KW TaKkXKe BK/IOUYEH TOProBbli LIeHT, KOTOPbIA NaaHu-
pyloT BO3BecT! Ha 6onee nos3gHem 3Tame. B HacTo-
Alllee BpemA BELETCA PpbiTbe KOT/IOBaHa W yKnadka
Xene306eTOHHbIX CBall.

3paHunA, B KOTOPbIX Pa3MecTATCA 06Cny>KMBaemble
anapTameHTbl 1 oduchl, ByayT nmeTb no 34 u 38 sTa-
e, B HAX NiaHupyeTca pacnonoxutb 201 oducHoe
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|cpena obutaHus

DCKM3Hble PUCYHKM AeTanen
npoekTa

HeHa C COBPEMEHHbIMU MOAEPHUCTCKUMWN apXUTEK-
TYPHbIMW 3NeMeHTaMy B OJHO FapMOHMWYHOE Lienoe.
KL Gateway pomkeH cTaTb 6E3MATEXHbIM 3eNeHbIM
0a3ncom B ropoackon cyete Kyana-flymnypa. B stom
MecTe, COeANHAIOLLEM MarasuHbl U OTKPbITbie TPOMN-
yeckre cafbl, NOCETUTENN MOTYT YKPbITbCA OT »Kapbl,
MOrynATb N OTLOXHYTb. ITOT BceobbeMoWMi aHKNaB
npegnaraet CBOMM OGUTATENAM MHOXECTBO YA0OCTB.
XoTute nn Bbl NOBECTU NIOO6VIMYI0 HA POMaHTUYECKIA
Y>KMH, OTNpaBnaeTe N1 geTen B 4eTCKMIN cad, ngeTe 3a
MOKyMKamu C cembell UK Ha AeNIOBYI0 BCTPeuy — Bce
3TO B [ABYX luarax oT ABepen Bawero goma. Llenbio
[laHHOrO MpoeKTa ABNAETCA CO3[aHue efMHOWN Tep-
putopun B dopmaTe paiioHa, a He CTPOWUTENbCTBO
HeCKONbKUX OTAeNbHbIX 3faHuN. [lo3ToMy B faHHOM
npoekTe 60/blIoe BHUMaHWE yaeneHo 6naroycTpoi-
CTBY OGLUVPHBIX NPOCTPAHCTB NoJ MecTa obLecTBeH-
HOro Mosb30BaHMA U cafbl.

KOM®OPT BO BCEM

HasBaHwue Luxury Residences roBoput camo 3a cebs.
[ns Toro uTo6bI XKNUTENN 3TOr0 MecTa NoYyBCTBOBaNN
€ro 3KCKJI03MBHOCTb W 3MIUTAPHOCTb, KaXAas KBap-
TMpa B ABYX 6nokax 3Tol 6awHu obcnyxmBaeTca

MKunble 6aWwHM KomnneKkca
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ABYMA nudTamm 1 nmeeT cobCcTBEHHOE YacTHoe doie.
B rnaBHOM BecTuOtONE XKMTeNel BCTPeUaeT KOHCbepXK.
B Kakpom Kopnyce pacnosioxkeHo no 233 KBapTupbl,
no 8 Ha 3Taxe. YTobbl CHATb 6ECNOKONCTBO XUTenen o
6e3onacHocTy, B Komnnekce KL Gateway obecneueHa
24-yacoBas OxpaHa C CUCTEMON BUAEeOHabnogeHus.

SnutHble pe3ngeHunn KL Gateway npepgnaratot ana
KUTenel BCex BO3PacTOB LUMPOKWIA CNEKTP NPMBeKa-
TenbHbIX 06BEKTOB NpoOBefeHNA Aocyra 1 passreve-
HUN. K HUM OTHOCATCA NaHOPaMHbIN, CMOPTUBHO-MNJa-
BaTeNIbHbIM 1 AETCKUIA bGaccenHbl. PAgom HaxopAaTcsA
napoBas 6aHA 1 cayHa, OTAENbHO ANA MYXUYUH 1 AnA
KEHWMH. [ns Tex, KTo 3a60TUTCA O CBOEM 340POBbE,
ecTb XopoLwWwo 060pYyAOBaHHbLIN TPEeHaXKepPHbIN 3an n
KabuHeTbl pedpnekcoTepanuu, Boixogawme B cag. Ana
oTAblXa CBOMX obuTaTenerr KOHAOMWHWUYM npepna-
raeT 3feraHTHble FrOCTUHbIE C YXOMEHHbIMW cafjamu,
rae MoXKHO pacciabuTbca Nocse HanPAXXeHHOro AHA.
Tak»e 34ecb PacnosioXeH 3an Ana NpuemMoB, CanoH-
BeCcTMO6I0Nb N NrpoBaA Niowaaka AnAa aeTen.

Heckonbko oCTPOBKOB 3e/1eHN B CaMUnX HalLHsAX CTa-
HYT YaCTHbIMU CafiaMM MECTHbIX XUTeNei, OTKpbITble
cafbl ANA OTAbIXa BCEX MPOXMBAOWMUX B KOMMJIEKCe
6ynyT pasbuTbl M Ha KaXKAoW KpbiLue.

MATA3UHbI

Becb BepxHUn ypoBeHb TOProBOro LieHTpa OMoAChI-
BaeT CTEKNAHHaA ranepes B BuAe 60/bWOro Kombua.
DTOT 3M1eMeHT, OYepUMNBAIOWNI BHYTPEHHWI ABOPUK,
ABNAETCA LEHTPaNbHON YacTblo 3acTponku. B Hem
|PacnonioXXeH TOProBblii LEHTP C BepeHuLen Hebosb-
WKx OyTUKOB, B KOTOPbIX NpeAcTaBNeHbl pa3nnyHble

o6pasubl MHAYCTPUM MOLbl, @ €ro MPOXOAbl UMET
HenocpeAcTBEHHOE COObLeHIEe C ODUCHBIMU 1 XKISTbl-
MU GalHAMU. DTa KombLeobpasHas CTPYKTYpa Takxe
MOXET UCMOSIb30BaTbCA B KAUECTBE NMOANYMa 415 Npo-
BEAEHUA MOAHbIX MOKa30B UW APYIUX CreuuanbHbIX
mMeponpuAaTUii. Ha ee Kpbllwe MAaHUpyeTcs co3fa-
HMe OTKPbITOW GeroBoi JOPOXKKM U cafja AnA OTAbl-
Xa W 3aHATMIA crnopToM. Houblo e 3Ta mpo3payHas
KOHCTPYKLWSA CTAaHOBUTCA CBETOAMOAHBIM dOHapem,
OCBELLAIWYM LBOP PA3HOUBETHLIMY CTEKAAHHBIMU
naHensmu.

OACAAbI

XapaktepHon ocobeHHocTbio KL Gateway saBnsetca
6poCKnii 1 akTyanbHbIl dacad, 3afyMaHHbI C Lefbio
ob6beHeHNA pPasIMYHbIX CTOPOH YeNloBeYeCcKon
>KM3HW NOJ OQHOWN KpbIWwen.

OoducHble 6awHKN, dacagbl KOTOPbIX BbIXOAAT
OKHaMW Ha rnaBHYl Maructpanb, npeAcTaBnAnTCA
3NeMeHTaMn BOLHOW CTUXWW, TaK Kak B OCHOBHOM
OHM GOPMMPYIOTCA M3 CTeKna U BOMHOOOPa3HbIX
BepPTUKaNbHbIX MeTalNIMYeckux NNacTuH, nnaBHble
M3rnbbl KOTOPbIX UMUTUPYIOT BOJIHbI MAU CTPYU
BoAbl. Kunble 6alHN-6nM3HeLbl NOBTOPAIOT Opra-
Huyeckmne GOpMbl AeKopa PacrnoNoXeHHbIX PAAOM
odUCHbIX 3haHUI, HO MMeloT 6onee AMHAMUYHBIN
065K, TaK Kak n3rnbatTca no cnvpanu, nogyepKu-
Baf 3TO BneyvaTneHue cepuamu ornbatowmx dacagbl

CrpouTenbHble paboTbl

TEA TMBEHC (Ted

Givens) — uneH
AMeprKaHCKOro MHCTUTYTa
APXUTEKTOPOB, AN3aliH-
napTHep apXUTeKTYpHOM
¢dupmbl 10 Design,
pacnonoxeHHol B [OHKOHre.
OH paspabatbiBan NPOeKTbI
no BCeMy MUpY, HaunHasA

OT MAAXHbIX AOMOB B Jloc-
AHpxenece [0 KYpOPTHbIX
ropopos B Kntae, nmetoLmx
NPOTAXEHHOCTb 5 KB. KM.
Ero paboTbl nonyuunu 6onee
20 Harpag AMepuKaHCKOro
VNHCTUTYTa apXMTEKTOPOB,
nocnefHei 13 KOTopbIx 6bina
npemua 2011 Hong Kong
AIA Merit award 3a npoekT
ny6nmnyHom 6nénmoTeKkn

8 JanauHe (Dalian Public
Library). Bcero »xe komaHgaa T. [MBeHca Bbivirpana 11 13 13 apxXMTeKTypHbIX
KOHKypcoB B KnTtae. HayuHble nccnefoBaHusa, UHHOBALMOHHDBIV An3aiiH

1 B3aMOAENCTBME MeX[y YeHaMn KOMaH[bl ABNAIOTCA KNloUeBbIMU
dakTopamu, KoTopbiMu Tep MBEHC PYKOBOACTBYETCA B CBOEi paboTe.

OH BO3rnaBnAeT nccneposatenbckyto rpynny 10 Design, nocnegHue
M3bICKaHWA KOTOPOW BKIIOYaIOT B cebA oumLiaioLyie Bo3ayx dacabl,
«CKnafblBaloLymecs» AoMa, KOTOPbIM He CTPaLLHbI Aa)e TOPHaAO, «40Ma,

He nopaatolmnecs ronofy» (cneyuanbHble KOMNNeKcbl AnA 6e3aomHbix). Teq,
[MBeHC BefleT 1 aKTUBHYIO0 MPOCBETUTENBCKYIO AEATENIbHOCTb: YMTaeT neKkunum
Ha Taknx MeponpuATUaAXx, Kak Archi-Fest 2011 Shanghai n 100% Design
Shanghai, B YHuBepcutete ToHaxu, B Toprooi nanate XyHaHb, Ha OTKPbITUN
dectnBana 2011 Sanchi Lake u Archi-Fest 2012 B LLlaHxae, nonynapusupys
KoHUenumio «BHe HelTpanuteTar.

CoTpyAHMYECTBO 1 B3aUMOJENCTBUE C YHBEpCUTETaMU ABNAETCA
BaKHeWLIUM 311eMeHTOM NpoekToB KomnaHum 10 Design. Ha npotaxeHun
uenoro rofa (2012) pas B Hegiento Ten [MBEHC COBMECTHO ¢ Npodeccopom
FOHKOHICKOro yHuepcuTeTa CTiBeHOM Jlay NpOoBOAUNN 3aHATUA B CTYAUN,
PacrnosioKeHHOW B FTOHKOHICKOM 0duUce KOMMaHMN.
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Pacnonoxenne: Kyana-Jlymnyp,
Manansuna

3aKa3umK: komnaHma Suez Domain
MpoekTHas komaHAa: Tef [nBeHc,
Tauy Xaacu, 3pma Nugem, Pyxao.\KaH,
Moxamap famnyw, ABpaam OyHr

Tun paboTbl: reHepanbHbIN NaH,
apXUTEKTYpa, KOMMNbloTepHas rpadurka
YuacTok 3acTponku: 21 344 KB. M .
O6wasn nnowaab 3Taxen:

288 792 KB. M (BKNtOYaA NapKoBKY)
QOyHKLMOHaNbHOE Ha3Ha4YeHue:
MarasuHbl, opu1Cbl, KBapTUPbI,
06LIEeCTBEHHbIE 1 YACTHbIE BbICOTHbIE
cappl

STaXKHOCTb:

odpucHble GawHn — 38 aTaxen

Xunble 6alHN — 34 3Taxa

SMUTHbBIE XuJble 6awwHM — 40 3Taxen
Craryc: ctpoutca

MaTepuanbi: cTanbHble KOHCTPYKLUY,
6eTOH, SHeprocbeperatoLee CTEKNO,
06/IMLOBOYHbIV KaMeHb, allloMUHNEBAA
06/1MUOBKa, ANOKCMA TUTaHA
MnaHnpyemoe okoH4YaHune
crpoutenbcrBa: 2016 rog

10 Design - BegyLan MeXayHapoaHas KOMMaHus,
CreumanmncTbl KOTOPOI 3aHMMAIOTCA apPXUTEKTYP-
HbIM, FOPOACKUM, NaHAWAGTHLIM U UHTEPbEPHDBIM
[M3aiHOM, a TaKXe KomnbtoTepHon rpadukon (CGl).
MocnepHvie aBa fecaATUNeTMA OHX paboTanu B pas-
BMBatoOLWMXCA cTpaHax A3um n bamxHero Boctoka, cos-
[aBas penyTaumio 1 Nonyyas M3BeCTHOCTb B apXUTeK-
TYPHbIX Kpyrax. BosHnkHoBeHne komnaHum 10 Design
CTano pesynbTaToM CTpemieHus pa3pabaTbiBaTb
NpoeKTbl, 0TobpakaloLme MHOroobpasue KynbTyp BO
BCEW NX apXUTEKTYPHON, SKOHOMUYECKON, dKoormye-
CKOW 1 coumanbHO NonHoTe.

KomnaHua peanusyeT NpoeKTbl pa3nnyHbIX MacluTa-
60B BO BCEX apXMTEKTYPHbIX HaNpPaBEHUAX, B TOM
yncne KopnopaTueHble 3aaHnaA, 06bEKTbI COLNaNbHO-
KyNbTYPHOIO Ha3Ha4YeHUA, FOCTVHNYHbIE KOMMIEKCbI,
TOpProBble LieHTPbl, 06pa3oBaTesbHble yupexxaeHus

1 Xunble goma. Y prpmbl ectb dunmansi B lybae,
loHKoHre, LaHxae n SauHbypre. «<Mbl cuntaem, 4to
NA MOHVMAHUA NpoLecca CTPOUTENBCTBA, Kak Ha
MECTHOM, TaK 1 Ha MEXXAYHapPOAHOM YPOBHE, BaXKHO
OTKpbIBaTb GUNManbl Ha MecTe peanunsaunm TeKyLero
NPoeKTa 1 NOAAEPKUBATb KOHTAKTbI C KIIEHTOM,
4TOObI MOHMMATL 1 PearnpoBaTb Ha KyNbTypHble

N MaTepUaNbHO-TEXHUYECKUNE TPeOOBaHMA 3aKa3un-
Ka» — Tak GOPMyNIMPYIOT CBOIO NMO3NLNI0 PyKOBOAWTE-
NN KOMMAHWW.

[insaiHepckune cTyamm 610po oCyLLecTBNAIOT COBpe-
MEHHYI0 BM3yann3aLmio BCeX CBOUX NMPOEKTOB,

B KOTOPbIX YUYaCTBYIOT CMeLManucTbl MO aHMaLmm

1 KOMMbIOTEPHON rpaduike, NCMONb3ytoLLye apXu-
TeKTypHOe MofenvpoBaHve 1 nHTepnpetaymio. Mpu
nomoLLM HoBeilero o6opyfoBaHNA 1 MPOrPaMMHOTO
obecneyeHns OHU CO3Aa0T BbICOKOKAUECTBEHHbIE
BU3yasibHble n306paxkeHNa poTopeannCcTUUHON OKpPY-
Xatoleh 06CTaHOBKYM Kak apXUTEKTYPHbIX KOHLIEMLUIA,
Tak U ocobeHHOCTeNn NaHgwadTa, cosgatowme sdpdeKkT
NPUCYTCTBNA, MyNbTUMEANNHON aHMaLuun. B komna-
HMW CYMTAIOT, YTO 3TO OKa3blBaeT CYLLECTBEHHYIO NoA-
LepXKKy Npu pa3paboTke npoekTa. Bce 370 nossonsaer
KOMMaHUN yCneLwHO BOMOLWATh B »KN3Hb Takue CIoxX-
Hble 3aMbICIibl, Kak, Hanpumep, MocT «leTna 6ecko-
HeUYHOCTU», CTaBLLINI NobeauTenem mexxayHapoaHOro
APXUTEKTYPHOTO KOHKypCa.

pynna aKonornyeckoro NpoeKTMpoBaHUa uccnegyet
1 LUMPOKO MUCMOJb3yeT aKTVBHbIE U NacCUBHbBIE TeX-
HOJMOrUK, a TaKXKe CTaLMOHapHbIE CUCTEMbI B CNeLu-
bUYeCcKoMm Knvmare 1 3KONOormyeckrx ycnosuax Asnm
1 bnvxHero BocToka, Hanpumep NPUHMMAIOT Mepbl
no 6opb6e ¢ 3arpaAsHeHrieM. 3Ta rpynna Ncnonb3yert
HoBelillee NporpaMmmHoe obecneyeHvie Mogenu-
POBaHVA YCNOBUIA OKPYXKaloLel Cpefbl, BKoyas
«IKOTEKT» U «Bazapu, a Takxke OTKpbITOe Npo-
rpamMmmHoe obecneuyeHue (OSS). HegaBHo coctosanca
MexayHapoaHbI KOHKYPC SKOJTOTMMYECKOTO MPOeKTU-
poBaHua «epeocmbicniieHne LaHxaa 2012», ocHOB-
HOW LieNiblo KOTOPOTo ABMANOCh COAENCTBME Auanory
06 3KONIOrMYeCcKOM NPOeKTMPOBaHUN B A3uN.

KomnaHusa 10 Design umeeT B cBoem LuTaTe faHawadpT-
HbIX AM3aHePOB, KOTOpble pa3pabaTbiBaloT KOHLIEMN-
L1 BMECTe C apXUTeKTopamu, repbapmncramu, Xyaox-
HVKaMK 1 rpynnoi SKOOrMYeCcKoro NpoeKTNPOBaHNA.
OCHOBHbIMU MPUHLMNAMI B 3TOM KOJUIEKTUBE ABJIA-
I0TCA OOMEH 1AEAMU 1 COTPYAHNYECTBO, @ MaBHbIM
Hanpas/ieHNeM UX paboTbl CTAHOBUTCA YIyulleHne
KauecTBa XW3HV Nofeit B HaceneHHbIX NyHKTax. OHu
MJI0THO COTPYAHUYAIOT C SKONOramMm B NpoeKTax, sre-
MeHTamMmn KOTOPbIX ObIBaOT 3KO- SN XKMBble 3eeHble
CTEHbI U T. A.

C 2012 ropga komnaHwua 10 Design BXOAWUT B CNCOK CTa
NYYLWKX APXUTEKTYPHBIX KOMMAHWA Mypa.

1

J-i! ) )

BOJIHOO6Pa3HbIX 6ankoHoB. OHM CNPOEKTMPOBAHbI
TaK, 4ToObl NOAYEPKHYTb Cafbl M OpraHuyeckune
0COOEeHHOCTU, XapaKTepHble A/A BCEro KOMMeKca.
MpocTpaHcTBEHHAA OpreHTauMsa KOpnycoB npoay-
MaHa Taknm o6pa3om, UTobbl € UX 6AIKOHOB OTKpPbI-
Ba/iCA MaHOPaMHbI BMA Ha ropofd, U B YaCTHOCTU
Ha Petronas Towers. CnnowHble 6ankoHbl oTAe-
naHbl NPO3payHbIMK MaTepuanamu, Kotopble npu
MU3MEHEeHUN yrna OCBELLeHNA B TeYeHWe [HA CO3-
JalT nofcBeyeHHble dparmMeHTbl Mo Bcemy daca-
ay. Onupaowminca Ha KOSIOHHbI HaBec o6o3HavaeT
BXOA B 6allHK, OH 0COHBEHHO 3aMeTeH HOouUblo, Koraa
€ro HMXHAA YacTb noacBeuymBaeTcA. Ha Hebonbliom
yyacTKe B OCHOBaHWYK OalleH pacrnonoeHbl mara-
3MHbl 1 Kade, KoTopble ByayT obcny»KnBaTb Xute-
nei, nomoras cosgaTb YyBCTBO OOLHOCTU.

B Ka)kpow 6aliHe Ha ypOBHe 03eNleHEHHbIX Teppac
€CTb OTKPbITOEe Kade U KOHDEPEHL-LIEHTP, @ Ha CaMbIX
BEPXHUX dTaXKax KaKaon u3 baweH pa3buTtbl Hebec-
Hble cafibl, C KOTOPbIX TaKXKe OTKPbIBAETCA NaHOpam-
Hbll BUA Ha ueHTp Kyana-Jlymnypa.

BHyTpeHHWI fiBOPUK
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pxuTekTypHoe 6lopo LAVA paspa-
6oTano I'IpOEKTvHe6OCer6a Bionic : BIONIC TOWER
(( )) Tower, KOTOPBbIiA, MO MHEHMWIO aBTO- B ApxuTekTypa: LAVA — Laboratory for
pOB, ABAETCA BOMIOLEHNEM OCHOB- aT Visionary Architecture
HbIX XapaKTEPUCTUK apXMTEKTYpbl e ApxutekTopbi: Kpuc bocce,
6yaylero. 3ogune 3arnsaHynu Brnepeg, YTobbl npea- N s LTS L T
MONIOXKNTb, KaKMMW CTaHYT KPUTEPUU MPOEKTUPO-
BaHWA, N yXXe celvac co3faTb GallHIO C BbICOKMMMU
SKCNJyaTaLMOHHbIMY XapaKTepucThkamu. B pamkax
AAHHOTO NPOEKTa y»>Ke 0CBanBaloTCA HOBbIE FOPU30OH-

MecTtononoxeHue: Aby-[labu, OAD
BbicoTa: 240 m

Tbl B MCMONb30BaHNM KOMMbIOTEPHbIX, HAaHO- U 61o-

TEXHOJNOMNIA, a TakXe POBOTOTEXHMKMN. APXUTEKTYpPa

CTaTyC: NPOEKTHOE NpeasioxeHne

[ata pa3pa6oTku npoekTa: 2007
OnHOW 13 HayYHbIX TEHAEHLWIA, OGOPMMBLIMXCA OTHOCUTENIbHO HE]aBHO, HO YCreBLIel NPOYHO Oyaywero 3ak/oyaeTca He B opMme, a B KOHLenLmm
BOWTM B NOBCEHEBHYIO XW3Hb, CTana OVOHWKa, YTO B MePEBO/E C rPeYeCckoro 03Havaet «YMHOW» CUCTEMBI, CYMTAIOT OHN.
WKMBYLMM», CErofHa B Hel BbIAENAOT TPW HanpasneHus: bronornieckoe, paccMaTpuBaioLiee MpoeKT «bawHW» NpeAnaraetT MeTof CTPYKTYPHO
NPOLIECCH BHYTPY BUONOMMUECKIMX CUCTEM; TEOPETUUECKOE, 3aHKMaloLIeeCA CO3faHNEM OpraHM3auum 3paHns, 06najaloLIero xapakTepucTu-
MaTEMATUYECKIX (KOMMBbIOTEPHBIX) MOAENE 3TVX MPOLECCOB; TEXHNYECKOe, OTBeYatLLee 33 Kamu 3GHEKTUBHOCTY, KOTOPbIE MOXHO HaliTV B ecTe-
VICNOMb30BaHWe CO3[aHHbIX BOHMYECKIX MOoaeNe AN BONMOLWIEHNA B 3Hb NOCPENCTBOM cTBeHHOW mpupofe. CoopyxeHune ¢yHKUMOHMPYeT
VIHXXEHEPHbIX COOPYXEeHNUI UK MaLUH. IMEHHO 30€eCb, Ha CTbiKe TEOPETUYECKOTO 1 Kak 3KocucTema. MoAo6HO Npupoae, ANA KOTOPOW
TEXHUYECKOrO HanPaBAEHI, 1 HAXOAUTCA apXUTEKTYPHO-CTpoUTeNbHasA 61oHKKa. OHa K3yuyaeT CBOWCTBEHHO OPraHNYecKoe CaMOBOCCTaHOBIIEHME,
3aKOHbI POPMMPOBAHNA 1 CTPYKTYPOODPA30BaHNA XKIMBbIX TKaHEN, 3aHNMAETCA aHaNM30M MNaHMpyeTca CO3AaTb eCTECTBEHHYIO CCTeMy pere-
KOHCTPYKTUBHbIX CUCTEM XVBbIX OPraHU3MOB MO MPWHLMMIY SKOHOMWI MaTepvana, SHeprum HepaLmMu 1 PeopraHM3aLnn KOHCTPYKLWK, Npn 3ToM
v 0becneyeHna HaleXXHOCTU, CTPEMACH B CBOE KOHEUYHOW LieNn K CUHTe3y Npupogbl 1 AOCTVraeTCA e[MHCTBO MPOCTPAHCTBEHHOW 1 apXu-

COBpPEMEHHbIX TEXHOMOMUMN. TEKTYPHOWN 3Kcnpeccuu.
[epeHAB MHOroe y RpupoAbl, COTPYAHUKN OGlopo

LAVA npu nomolwn nepefoBbiX KOMMbIOTEPHbIX TeX-
Martepuansl npefocTaBneHbl apxmutekTypHbiv 6ilopo LAVA HOMorUii CMOTNIN Pa3paboTaTh KOHCTPYKLMIO, KOTO-
pOli CBOWCTBEHHbI HEBEPOATHAsA JIErKOCTb, dPdek-
TUBHOCTb W 3N1E€raHTHOCTb. «MHTGJ’IJ’IGKTyaJ'IbHOCTb»
CaMOro ManeHbKOro 3/eMeHTa B Hen npnBoanT K
CNHTENNEKTYaIbHOCTN» BCEWN CUCTEMDI.

3acuet fMnapaMeTpuyeCKoro moaennmpoBaHnA «nose-
AEHHGCKOVI JIOrKn» cuctema nNoCTtoAHHO ONTUMU3N-
PYyeTCcA B npouecce npoekTnpoBaHnsA, YTO MNO3BONA-
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Biopo «JlabopaTtopusa ¢paHTacTUUecKoi
apxuTeKTypbI» (LAVA) — MexayHapoaHbIi
NccnepoBaTenbCKui LEHTP, OCHOBAHHbIN

B 2007 ropy Tobuacom Bannuccepom (Tobias
Wallisser), AnekcaHgpom Pukom (Alexander Rieck)
n Kpnicom bocce (Chris Bosse), KOHLeHTpupyeT cBoe
BHMMaHWE Ha NCCIEfOBAaHUN N NPOEKTUPOBAHMWMN.
Llenbto 308umx ABNAETCA M3MEHEHWE apXUTEKTYPbI
B paMKaX MIHHOBALIMOHHbIX KyNbTYPHbIX,
TEXHONOMMYECKUX U COUManbHbIX NepemeH. blopo
MMeeT NpeacTaBuTeNnbCTBa 1 punmnansl 8 CnugHee,
MNekunHe, WryTrapre, bepnnxe n Sp-Puage.
MpoekTbl 610po LAVA npeactaBneHbl B ABCTpanuu,
A6y-[labn, Kntae, Kopee n fepmanun.

Biopo LAVA yepnaeT cBoe BAOXHOBEHME

y NpMpoAabl 1 MCnonb3yeT B paboTe NPUHLMMbI
6rnommmeTrkm. MpoekTobl 6i10po LAVA — HeboCKpebbl
Tower Skin, Snowflake Tower n Bionic Tower —
3a[efiCTBYIOT <yMHble» CUCTEMbI U pacagpl,
KOTOpble pearmpytoT Ha ypoBeHb aTMochepHOro
[laB/ieHnsA, TemnepaTypy 1 BNaXXHOCTb BO3AyXa,
CONHEYHYI0 pafnaumio 1 3arpasHeHns. biopo
LAVA ncnonb3yeT KOMMNbOTEPHbIE TEXHONOMNN,
YTOObI CMOLENNPOBATL ECTECTBEHHOE MOBEAEHUE
pPa3BUTMA 1 aganTaumv BULOB.

eT co3fatb «LUenoe», ABNAOLWeecs HeYTo 6onbLmMm,
YyeMm NpocTas CymMMa ero yacteil. Bmecto mHoXecTBa
OTAENIbHbIX 3/1EMEHTOB 3AaHne YHKLMOHUPYeT Kak
OpraHu3M WM 3KoCMcTema, CnocobHas camoBOCCTa-
HaB/MBaTbCA TaK Xe, KaK 1 NpupogHble 0bpa3oBaHus.

MpoekT Bionic Tower BbIXOQWUT 3a paMKu Mogep-
HUCTCKOW KOHUeNnuuu n3meHeHWa ¢Gopmbl U CTPYK-
TYpbl HECYLMX KOHCTPYKUMIA U HaBeCHbIX dacagHbIx
cucteM. 3gechb co3gaeTca NOIHOCTbIO MHTErpUpPoBaH-
HbI «yMHbIV» dacap, KOTopbIl cobrpaeT pecypcbl n3
OKpY»KatoLLero NpoCcTpaHCTBa, YTO6bl AOCTUYL MaKCU-
MasibHOro YPOBHSA 3HepreTnyeckon s¢pPpeKTMBHOCTA 1
nonb3oBaTenbCKoro Komobopra.

CeropHA He cyulecTByeT dacafa, KOTOpbIA cMor Gbl
JOCTMYb cTeneHn 3¢deKTUBHOCTM BMONOrmyeckoro
Mupa. TpaanLMOHHaA HapyXHasA CTeHa — 3TO «MNaccuB-
HbIi» SN1EMEHT, KOTOPbIA He CrocobeH NoACTPOUTb-
CA MOA MEHSALWMECA YCNOBUA OKpYyXKaloLen cpefpbl.
KoHcTpykummn 3aaHma n dacapa Bionic Tower pearupy-
10T Ha BHeLUHWe GpaKTopbl, Takre Kak aTMmochepHoe AaB-
neHve, TemnepaTtypa U BRaXHOCTb BO3[yxa, CTeneHb
€ro 3arpA3HeHns, CONTHeYHan paavauus, u perynmpyort
nx. Obonoyka fgomxkHa ObITb akKTMBHO 3afeliCTBOBaHa
B paboTe 34aHWsA, UTOObI COXPAHUTb €0 BHYTPEHHIOK
CTabUNbHOCTb.

HoBble MmaTepuanbl U TEXHOMOrMW MO3BONAIT
JOCTVYb MMOKOCTM B 3KCMUyaTaLmu, BOCIPUMMYMBO-
CTW, SKONTOTMYECKON OCO3HAHHOCTU 1 MOLLHOCTM, KOTO-
pble HeNb3A BCTPETUTb B TPAANLIMOHHOM apXUTEKTYp-
HOM MPOEKTUPOBaHNW. 3aHNe HauYMHAET AeICTBOBaTb
KaK 3KocmcTeMa B OpraHMyeckoln TKaHm ropopa.

3opuve CTapaloTcA pelnTb 3ajadn BeHTUNALMK,
JOCTyNa COJTHEYHOWN 3Heprum u cb6opa BoAbl. ITO
BbI3BAHO VHCTMHKTOM CaMOCOXpPaHeHWA — MpUHLU-
NoM 3BONIOLMKN, KOTOPBIN CyLlecTBYeT B NPUpPOAe 1

OyHKUMOHanbHoe
30HMPOBaHNE
6allHn

BblCcOTHbIN 3an,
5631, 197 m

XKunbe,
3451,119m

Kommepueckas
30Ha,

© 9T, 32m|

Ortenb,
637,21 m
*

i B

—_— ToproBas 30Ha,

HyneBoW ypoBeHb

NnepeHAT apXUTEKTYpon. 3agymaHHble Kak SKBUBa-
JIEHTbl MEXaHN3MOB OPraHNYeCKOro BOCCTaHOBJIEHNS,
npepsiaraemble CUCTEMbl MHTENNEKTYaNlbHOM aBTOMa-
TU3aLMW NOBEPXHOCTU BCTPOEHbI B dacap 1 peluatoT
npakTuyecKmne BOMpochl.

CTpemneHne coTpynHMKOB 6lopo paspaboTtatb
3bdeKTUBHOE 3aaHVe NPUBENIO K CO34aHNI0 OpraHu-
Yyeckon M MoACTpaMBaeMoOWN K OKpy»Kalollen cpepne
KOHCTpyKUun. Bropo LAVA cmelwwano 6uonoruyeckume
NPUHUUMNBI C TEXHONOIMYeCKMMM WHHOBAUMAMMU,
yTOObl NONYYNTb M3alH, Yy KOTOPOro HeT aHaNoro..
B cnyyae ecnv npoekT 6yaeT peanvi3oBaH, oH, 6e3ycnos-
HO, CTaHeT LIeHHOCTbIO ANA BCEero M1pa, Tak Kak Bionic
Tower CMOXeT pellaTb 3afjauM COBPEMEHHOro obule-
CTBa, TaK KakK apXWUTEKTYpPHO-CTpouTenbHas OGUOHMKa
OTKPbIBAET LUMPOKMNE FOPU3OHTbI PELUEHNA Pa3fINYHbIX
ApPXUTEKTYPHbIX NPO6NeM, ONMpasacb Ha aHanory, yBu-
[EeHHble Yy XMBOW Mpupodpl. 34ecb N BO3MOXKHOCTM
novcka HoBbIX, GYHKLUMNOHANbHO OMpaBAaHHbIX apXu-
TEKTYPHbIX GOPM, OTIMUAIOWNXCA KPacoTon W rap-
MOHWMeN, 1 co3faHne paLMOHaNbHbIX KOHCTPYKLUIA
C OfHOBPEMEeHHbIM NCMONb30BaHNEM YAUBUTENbHBIX
CBOWCTB CTPOUTENBHOIrO MaTeprana *XMBon NPUpPoAbl,
N OTKpbITUE NyTel peanu3auuy eauHCTBA KOHCTPY-
MPOBaHNA 1 CO3AaHUA apXUTEKTYPHbIX CPeAcTB C
MCMoNb30BaHMEM SHepruu CosHua, BeTpa, Boabl. Ho,
noanymn, ooHUM K3 Hanbonee BaXKHbIX Pe3ynbTaToB
ee pa3BUTUA MOXKET CTaTb CO3[aHWe YCNoBUA AnA
COXPaHEHMA XMBOW Mpupoabl 1 GopmMupoBaHua ee
rapMOHMYHOrO efIHCTBA C apXMTeKTypoii. M

aBrycTt/ceHTA6pb
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Tan6an 101 (Taipei 101) pacnonoxeH Ha ocTpoBe TarBaHb, B Tarbae.

Ero ctpountenbctBo Hauanock B 1999 roay, a 3akoHuunoch B 2004-m. HecmotpA
Ha npoluefliee AeCATUNETUE, OH NO-NPEXHEMY BXOAWT B ECATKY CaMblX BbICO-
KX HebockpeboB MVPa, a B 3TOM rody nonan B ¢uHan koHkypca CTBUH

Ha 3BaHVie BbICOTHOTO 3[aHunA AecATuneTua. Tanbai 101 — 3T0 OAvH M3 raBHbIX
CMMBOIOB COBpPeMeHHOro Tarbasa 1 Bcero TarBaHs. [ToCTPOeHHbI B CTue
NoCTMOAePHU3MA, HeboCcKpeb coyeTaeT COBPEMEHHbIE TPAAWLINA 1 APEBHIO
KUTaNCKYyI0 apxMTeKTypy. bonblioe BAnAHME Ha CTPYKTYpy Hebockpeba oKasano

PUNOCOPCKOe yueHre paH-Lyn.
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Tanbain 101, KaK 1 BCe COOPYXeHNs, UmetoLve WNWb, 0bnafaeT CMMBOAK3MOM axis mundi,
OCV MMPQ, Tie BCTPEeYaTCA 3emMna U HebOo 1 COeANHATCA YeTbipe CTOPOHDI CBeTa. B KOH-
CTPYKUMM BaLIHM MOXHO BblAENUTL BOCEMb CEKLIWIA, KaxAas 13 KOTOPbIX COCTOWT M3 BOCbMU
STaxen. B KUTaNCKOW KynbType Yncio 8 CUMBONM3MPYET JOCTATOK, MPOLUBETaHWE 1 yaauy.
MoBTOpPAOLWMECH CErMEHTHI HAMOMUHAKT aPXUTEKTYPHbIE PUTMbI TPAAMLMOHHbBIX B AAHHOM
pervoHe A3vu Narog, Takke CUy3T MOXeT ObITb MHTEPNPETUPOBAH Kak CTebent bambyka
(cmBON CYaCTbA 1 yaauw). YeTblpe AMCKa, PACNONOXKEHHbBIX Ha KaxaoM Gacafe 3aaHNs, CUMBO- : _
NV3VIPYIOT MOHETbI. . salaunis =
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Kpome 101 3Taxa Hap 3emnelt Tanban 101 nmeeT elje 1 NATb Nog3em-
HbIX YPOBHeW. BHyTpY 30aHWA HaxoamTca 60Mblue COTHU MarasvHog,
PEeCTOPaHOB, OGUCOB 1 Pa3BAeKaTeNbHbIX LIEHTPOB, 0O0PYAOBaHbI ABE
CMOTPOBbIE MIOLUAAKM, NPeA0CTaBAAIOLME NAHOPAMHbIA 0630p: BHY-
TPEeHHAA — Ha 89-M 3Taxe 1 HapyXHaa — Ha 91-M. Y BOCTOYHOTO BXOfa
B GalLHI0 pacnonoxeH GOHTaH, KOTOPbIA MOXHO PAacCMaTPUBATh Kak
MPOVI3BeAEHMe NCKYCCTBA: COYETaHME B HEM KaMHA 1 BOLbl KOHTPACTU-
PYeT CO CTEK/IOM Y METASINIOM, U3 KOTOPOrO NOCTPOeHa HaluHA.
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ApxuTeKTOopbI:
Forward Thinking Architecture
[AnpeKTop npoekTa:
apxuTekTop XaBbep @. MoHce
Tun: 3emenbHaa HGPaCTPyKTypa
ANA BePTUKanbHOro
€1bCKOX03ANCTBEHHOIO
poun3BoacTBa
ACNOJIOKEHMe:
[laraeMasn Teppuropus —
Mo, ToHKOHT
34MK: BNacT [OHKOHra
YC: MPOEKTHOE MpefJioxeHme
Abl: npemua Futur Arc Prize
Hranyp;
aBJIeHVe Ha Hefiene An3aliHa
aHe 2014
pcKoe npaso: JAPA
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OcHosaHHoe 8 2010 rogy B bapcenoe 6opo JAPA (Javier Javier
Ponce Architects) HanpaBnAeT CBOIO AeATENbHOCTb Ha Peanm3aLvio
APXUTEKTYPHbIX MPOEKTOB 1 KOHLIEMNLWIA, Pa3paboTKy KOMMIEKCHBIX Mep
W CTPATErUYeCKMX pelieHiin, KOTOpble MOTYT OKa3aTb MONOXKMTENbHOE
BO3/E/CTBYE HA CUTYALIMIO KaK Ha MECTHOM, TaK 1 Ha rnobanbHOM
YPOBHAX. APXUTEKTOPBI CTPEMATCA CO31aBaTb OOBEKTHI Pa3HbIX
MACLLITabOB M TUMOB: OT HEOOMBLLIMX CTPOEHMI 1O Pa3PAOOTKM
reHnIaHoB ropOAOB C PA3NNYHbBIMI OrPAHNYEHUAMI, KOTOPbIE OHM
CTaparTCA NPEBPATUTL B BO3MOXHOCTL. OAHMM 13 HanpaBieHu
AeATenbHOCTY 30a4mx ctana Forward Thinking Architecture
(«[lanbHOBWHAA APXUTEKTYPAY), NO3YHI KOTOPOW: «[lyMaThb O...
MAaHMPOBATb ANA... UK 33AyMbIBATLCA O OyayLiem Oonblue, Yem

0 HaCToALLEMS.

Matepuanel npegoctaeneHs JAPA

orward Thinking Architecture ocHo-
BaHa Ha mpgesax ¢opmata LAB, BKnto-
yalwWwmUx pasnuuHble npobnembl B
apxuTekType, ypbaHusaumm, OmnbiT-
HOM MPOEKTMPOBaHMU, a TaKXKe cTpa-
TErMYECKOM MbILWAEHUN W BAUAHUU, KOTOPOE OHMU
0OKas3blBaloT Ha ropopa.

ApX/TEKTOpbI C FOfIOBOW MOrpyeHbl B MOCTOAH-
HO 3BOJIIOLIMOHNPYIOLWNIA MUP, TAE eXeJHEBHO MOosAB-
NATCA HOBble WAeW, HeoXUAaHHble N BHe3amnHble
n3meHeHus. OHU XMBYT U paboTaloT B HaCTOALEM
BPEMEeHM, B COOTBETCTBMM CO CIIOXKMBLUENCA CUTYa-

UMeN, 3aHUMAlOTCA pPeanbHbIMU NPOEKTaMU U TeKy-
WMMU Aenamu, HO y HUX ecTb cO6CTBEHHOE BOCMpW-
ATne GyayLlero, U X rnasa OTKPbITbl ANiA TOro, YTo6bl
nonbiTaTbCA NpeABUAeTb falbHeilne TeHAEHLMU
pa3BUTWSA, 1 OCO3HATb, YTO, Af1A TOTO YTOObI yNyULINTb
pe3ynbTaT, HY>XHO MPUIOXUTb ycunud. 3ogune cTpe-
MATCA pa3pabaTbiBaTb XMTPOYMHbIE CUCTEMbI U HOBbIE
cnoco6bl MbiwneHns (Thinking-T), KoTopble nomoryT
YAYULWTb KaueCTBO XM3HW FOPOXKaH.

B cTyanm yxe Hauyanu n3yyeHvie n NpoeKkTnpoBaHne
Forward Thinking Initiatives nns pa3nunuHbix obna-
CTell, KOTOpble MOXHO OO0beAVHWUTb B HECKOJNIbKO
cdep, NOCBALLEHHBIX MHOTUM AucUMnIvHaMm. B HacTo-
sAilllee BpeMms 34eCb 3aHUMAIOTCA AaNbHeNLWM nsyye-
HMEeM TaKKX Npobnem, Kak:

— 3KOHOMMYECKas CaMOJOCTaTOYHOCTb;

— perynMpyemoe MHOroKpaTHOe WCnoJib30BaHue
pecypcos;

- ChcTemMa AfiAl CeNbCKOXO3ANCTBEHHOWN OeATeNlbHO-
cTw;

— MeTof COBMeLLeHNs Pa3iMyHbIX NPOrpamm / MHOTro-
bYHKLMOHaNbHOCTD;

— B3aMMOCBA3b 00LLEeCTBEHHbIX MPOCTPAHCTB;

- coumanbHas MOAepHM3aUmMs — pacceneHmne TpyLiob;
— TEXHOJIOTMYHbIE U YMHbIe ropofa.

aBrycTt/ceHTa6pb BblchM 69
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Mo nporHosam OOH, k 2010 rogy HaceneHvie 3emnu yBenuunTca go 6,9 mnpg.

B 2030 rozly oHo b6ynet coctaBnaThb 8,3 Mnpga, a B 2050-M 3Ta uudpa AOCTUTHET

9,1 mnpa. MNpepnonaraetcs, 4to K 2030 rogy cNpoc Ha NPOAOBOJIbCTBUE YBENYNTCA
Ha 50% (1 Ha 70% k 2050 ropy). OcHOBHOW 3afayei, CToALeN nepes CeNbCKOX03AN-
CTBEHHOW OTPaC/blo, ABMIAETCA He TONbKO yBeNnYeHre KonmyecTBa NpogoBobCTBUA
3a 40 neT Ha 70%, HO 1 BO3MOXHOCTb pocTa noTpebneHus Ha 70%.

BepTVIKaHbeIe CNCTEMDI

Dy

70

DYV-NET

B ocHOBy npoekTa ABWMXKYLENCA BepTUKanbHON
cuctembl Dyv-net 6bifio MOMOXEHO CTpaTernyeckoe
nepeocmblicfieHVe HefocTaTka Tepputopuii B Kntae,
NPUroAHbIX ANA BEAEHUA CEeNbCKOro XO3AWNCTBA, U,
KaK CneAcTBre, COKpaLleHre KonnyecTsa NpoJoBOosib-
CTBUA.

«MockonbKy B [OHKOHre npeobnafaet ropucras
MECTHOCTb, COOTBETCTBEHHO, 6OJIbLLIaA YaCTb TEPPUTO-
puii NpeacTaBnsaeT cobon KpyTble CKIOHBI, Mano npu-
rogHble AnA ncronb3oBaHus. ViHTepecHo byneT 3aaeii-
CTBOBaTb 3TV BepTUKallbHble TEPPUTOPUMN MO-HOBOMY
1 NPeAnoXnTb UHON TWMN CENbXO3MPON3BOACTBA — BEp-
TUKanbHylo $epmy B MpPUropope» — CUYMTaeT aBTop
npoekTa Dyv-net apxutektop XaBbep . MoHce.

HauunHasa ¢ 2000 roga B Kntae exerogHo B cpefHem
Ha 10% pacwmpAalTCca TeppuUTOpUI, OTAAHHbIE MofA
cenbcKoe X03ancTBo. XoTA 06bemM Npor3BoACTBa NPO-
AYKTOB 3[leCb KpyMnHeWwmnn B MUpe, B CTpaHe nulib
okosno 15% 3emenb NPUrogHoO ANA NX BblpaluBaHUA.
MaxoTHble yroabsA cocTaBnAoT Nuwwb 10% OT MUPOBbIX,
OlHAaKO KOpMAT OHY 6onee 20% HaceneHns 3eMHOro
wapa. Mpr 3TOM NOCTOAHHO 3ePHOBbLIMY 3acenBaeTcA
npumepHo 1,4 MH KB. KM, UTO cocTasndAeT nuwb 1,2%
(116 580 KB. KM), @ opowatTca ToNbKo 525 800 KB. KM.
STV nnowaamn nogenexHbl mexay npumepHo 200 mMnH
JOMaLIHMX XO3AWCTB, BNajewwmx Hagenamm semnu,
cpefHuiA pa3mep KoTopbix Bcero 0,65 ra (1,6 akpos).

OrpaHnyeHHOe KONM4YeCcTBO MPUrOAHbIX ANA Beae-
HUA CENIbCKOro X03AKCTBa TeppuTopuii 6o npobne-
MO Ha NPOTAXeHNW Bcel uctopun Kntas, uto Blekno
3a co60l XPOHUYECKYIO HEXBATKY MPOAOBONbCTBUS.
B T0 Bpems kaK 3pPeKTUBHOCTb NCMONb30BaHWA 3TUX
nnowagen c Te4eHMeM BpeMEHN BO3pOCTana, NomMbIT-
Ka cenatb NPUrogHbIMU ANA BblpalnuBaHWA NPOaYK-
TOB NUTaHWA TEPPUTOPUN Ha 3anaje 1 ceBepe Mmenm
OrpaHMYeHHbIN yCrex, Tak Kak KnvMmMaT TaM XonogHee,
a 3emniA Cylle, Yem B MecTax TPaAnLUMOHHOro 3emne-
v-net Jenva Ha BocTtoke cTpaHbl. C 1950 roga 3Tu nnowaam

BblcuTM aBrycTt/ceHTa6pb

TakXe CTanuM COKpallaTbCA M3-3a POCTa FOPOAOB U
MPOMbILUNIEHHbIX MPeANPUATHINA.

PacnonoxeHHbIn Ha ceBepo-BOCTOKe HOBbIX
Tepputopuii pavoH Tanm o, 3aHMMaOWMA OKOMO
14 800 ra, ABNAETCA BTOPbIM MO BEMYMHE OKPYrom
[oHKOHra. ABTOpbI BblGpanu 3T0 MecTo, MOTOMY UYTO
CUMTAIOT, UTO ero 6/M30CTb K BbICOTHBIM 3acTPON-
kam KoynyH-ToHKOHra ns6aBuTt ot HeobxoanMmocTun
ONVUTENbHOW TPaAHCMOPTMPOBKM NPOAYyKTOB. 3TO, B
CBOI0 ouepefb, N03BONAET NPEeANOXNTb BEPTUKasb-
HYl0 NPOU3BOACTBEHHYI WHOPACTPYKTYpY, pac-
MONIOXEHHYI0 HefaneKko OT FrOpPOACKUX LIeHTPOB, C
MOMOLLbIO KOTOPOI MOXHO NPOKOPMUTb HaceneHne
meranonuca.

[JaHHbIl NpoeKT NpepgaraeT cTpoutenbCTBo B Knutae
COBPEMEHHbIX, caMblX 3PEKTUBHBIX U SKONOrNYECKN
UMCTbIX CENbCKOXO3ANCTBEHHBIX CMCTEM, rae noTpebre-
HVe MPOAYKTOB MWTaHUA HanpAMYylo 3aBUCUT OT pac-
CTOAHUA, KOTOPOEe OHW JOMXKHbI NpeofoneTb. ABTOPbI
MpOeKTa CUYMTAOT, YTO OTHOLIEHWUA K BepTUKaNbHbIM
CeJIbCKOXO3ANCTBEHHbIM KOHCTPYKLUUAM U3MEHUTCA Y
OHWM CMOFYT CTaTb YacTblo CUCTEMbl 3eMnefenus no
BCell CTpaHe, UTO ABNAETCA pellalowym GbakTopom ans
obecneyeHuns skonorun 6yayLero.

o
CuvHranyp Ha
KapTe Mmupa
CmoTpoBble
naoLwwanKkm
Komnekca
[l ¥

L.
By

Cxema CMeLLeHNA STakel OTHOCUTENIbHO
APYyr gpyra n cncrtema ceBoo6op0Ta

Mukpoknumat
EcTecTBeHHan BeHTUIAUMA
Peunpkynauua sogbil| |
Bo3zo6HoBnAEeMble
VNCTOUYHUKW SHEpPTU

SHeprua 6uorasa
1 NPUAMBOB
Ytunusauyma
0oTX0A0B
CBeToOTpaXeHue

B e @ 7S ' [

CTpyKTypa pa3paboTaHa Ha mpumepe YCTPoWCTBa
TPaAVLMOHHbBIX APYCHbIX Teppac PUCOBbLIX MnaHTa-
LUUiA N CeNnbCKOXO3ANCTBEHHOrO obopynoBaHua Kutas
6onee paHHero nepvioga, nerkue 1 ycTonunBble KOH-
CTPYKLMM KOTOPOro B OCHOBHOM CAeflaHbl U3 npou-
HbIX MaTepuranoB. B npoekTe Takxe ocoboe BHUMaHMe
yAenAeTca NCNoNb30BaHNIO APYCHbIX Teppac 1 Nerkmx
KOHCTPYKTUBHbIX CUCTEM, KOTOPble COCTOAT U3 Nepepa-
60TaHHOro metanna. CneumanbHbIl MeTOA YCTPONCTBA
BHYTPEHHUX KPYINbiX Nnat$opM, pacnonoKeHHbIX Ha
KaXAOM YPOBHE M 3aCaXeHHbIX Pa3fIMYHbIMU KyNbTy-
pamu, NO3BONINT UM BpaLLaTbCA Tak, YToObl OcBeLaTbCA
COJIHLeM B TeyeHue Bcero AHA. Kpome Toro, 187-meTpo-
BafA KOHCTPYKUMA NPUB/EYET BHUMAHMNE KaK MECTHbIX
XuTenen, Tak u rocten MNogHebecHoON, a TakXKe CTaHeT
HOBbIM 06pa3oBaTesNibHbIM U NCC/IEA0BATENbCKUM CeJlb-
CKOXO3ANCTBEHHbIM LIeHTPOM. ABTOPbI CYMTAIOT, YTO
6narofapsa CBOEMy apXMTEKTYPHOMY AU3alHY K 3CTe-
TUYHOCTM, MPOEKT MOXKET CTaTb TON TOYKOWN OTCYETa, C
KOTOPOW CUTyaLMA B FOPOAAX HaYHET MEHATLCA.

OCOBEHHOCTU MPOEKTA

Hanuune BepTMKanbHbIX KOHCTPYKLMI NMO3BONAET, He
Hapyllas MOYBEHHOIO MOKPOBA, COCPEAOTOUNTb Ha
HebOoNbLIOM yyacTKe pa3sHoobpasHble CenbCKOX03AN-
CTBEHHbIE KyNbTYypbl.

N3meHeHne Mopeneli NPOU3BOACTBa: CO3AaHue
6OMbLIEr0 KONMNYECTBA CENbCKOXO3ANCTBEHHBIX Yro-
JWIA 33 CYET CTPOUTENbCTBA BEPTMKANIbHBIX KOHCTPYK-
uuii. (He nponcxoamT 3po3nmn NoyBbl, Tenepb NpoaykK-
Tbl NUTaHWA OyayT BbipalyMBaTbCA METOAOM TUAPO-
NMOHUKM Ha OB6BEAUHEHHBIX B CUCTEMY BEPTUKAJNIbHbIX
KOHCTPYKLMAX.)

PacnonoeHue: BO3MOXHOCTb MPUCNOCOOUTDL MX K
noTpebHOCTAM GnMXKaLLero KPYnHoOro HaceneHHoro

MaccusHan KOHCTpYyKUmnA

NndTol

] BcnomoratenbHasn

| KOHCTpyKLMA

L Kpyrosas 3awuta

C KaHaTHOI cncTemMo

LleHTpanbHoe agpo
DoToaneKkTpuleckoe
cTeKkno

CucTemMa ropr3oHTasbHbIX
KaHaToB

MocT k agpy

Co3spaHue MUKpoknumara/
eCcTeCTBEHHON BEHTUAAL MM
OTpaxatoLue 3nemMeHTbl
BHyTpeHHwMIn Kopraop
MpocTtpaHcTBO ANA
pacTeHui (rMaPONOHNKa)

KomnosuTtHble nanTb
OTpaxatowyrie 3nemeHTbI
AN eCTeCTBEHHOrO
ocBeLyeHuns

BHewHun kopugop

BcnomorartenbHas
KOHCTpYKLWA

allF -l i

MOHUTOPWHT arpuKkynbTyp
KoHTponb cemaH
CoKpalleHune BpemeHmn

Ha TPaHCMOPTVPOBKY
KauecTBeHHbIN NPOAYKT

Mbl onpefieneHHO AOMXHbI NePeoCMbICINTL MPOVN3BOACTBO NPOAOBONbCTBEHHbBIX
pecypcos B byayuiem!
CuHranyp — noTeHuManbHasa TepPUTOPUA BEPTUKASIBHOTO CefIbCKOro X03AncTBa.
Moyemy Cunranyp? Mo cnegyiowmym npuynHam:
- [lednunT 3emnu 1 BbICOKME LieHbl Ha Hee.
- CvHranyp Kak ManeHbKuil CyBepeHHbIl FopoA-rocyfapcTBO UMeeT Npobiembl € Npo-
[OBOJ/IbCTBMEM, KOTOPbIE 3TOT MPOEKT MOXET 1 He PELUUT NOSIHOCTbIO, HO COKPaTUT.
- CvHranyp - ropop ¢ 6bICTPO pasBrBatoLLENCcA SKOHOMUKOW.
- Peanu3auma npoekTta CHU3WT JOSIO MMMOPTA (4 rapaHTUA KOHTPONA KayecTBa MecT-
HbIX MPOAYKTOB NUTAHNA).
- VimeeT B Hanuure cunbHOe NPaBUTENbCTBO C YETKMM [ONITOCPOYHBIM BUAEHNEM Nep-
CMEeKTUB U CTpaTernin pa3BUTHA.
- Ha nyTu K 5KOHOMMYeCKOI He3aBUCUMOCTU peLLeHre NPobiemM SKOormyeckomn
YCTONUYMBOCTY 1 paLMOHanm3aLum Ncnosib3oBaHnsA pecypCos.

Forward Thinking Architecture

nyHKTa (B Cnyvae pa3melleHnsa B APYrux cTpaHax).

Hanuune 2-ypoBHEBbIX CMOTPOBbIX MOWAAOK C
0630pom Ha 360 rpapycoB, a Tak»Ke PacronoMXeHHbIX
Bbllle MAaTGopM Ana UCCnefoBaHNi HOBbIX METOLOB
BeeHNA CeNIbCKOro X03ANCTBa.

Bo3MOXHOCTb 136exaTb 3aBUCMOCTN OT KPYMHbIX
MMNOPTEPOB.

Co3faHue paboumx MecT 1 BblpalyuBaHue NnomnesHbiX
NPOAYKTOB MUTaHWA B HerocpeacTBeHHOW 6nmn3ocTun
oT noTpebuTens.

F.R.A.

F.R.A. (Floating Responsive Agriculture) — npoekt
nepemeLlaemMoro Peryanpyemoro CenbCKoro Xo3ssii-
CTBa, MeeT NPAMOE OTHOLWIEHME K HACYLHON Npo-
6neme rnobanbHOM NPOAOBOMBLCTBEHHON 6Ge3onac-
HOCTW 1 NpeacTaBnseT coboil KOMMNIeKC Mep ropog-
CKOTO MNaHWpOBaHMSA Ha OCHOBAaHUU upaen cospa-
HUA CUCTEMbI, KOTOpas PEelmuT BOMPOC CHabXeHus
Meranonncos byayliero NpoAoBoOIbCTBUEM U CTaHET

aBrycTt/ceHTa6pb BblcﬂTM 71
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MPOEKT: F.R.A. (nepemeLyaemoe
perynmpyemoe cefibckoe
XO3ACTBO)

ABTopbi: Forward Thinking
Architecture

Tun: cnoco6 BepeHns
BEPTUKANIBHOIO CeIbCKOro
X03ANCTBa

PacnonoxeHue: noTeHUManbHasa
TecTupyemasn Tepputopua —
CuHranyp

CraTyc: NpoeKTHOe NpefsioKeHve
Harpagbi:

nobepnTenb KOHKypca
«lepeocmbicneHne byayero»
(Re-thinking the Future-RTF) 2014,
Hobto-Aenun, Uhana; npemunsa 3a
ropoACKOl MPOEKT YMHOIO ropoAa;
2-e mecTo Ha V MexayHapoaHoM
paclmpeHHOM apXUTEKTYPHOM
KOHKypce «ABTOHOMHasA cpefia
obuTaHna» — IAAC-HP (Institute for
Advanced Architecture n Hewlett-
Packard), bapcenoHa

ABTOpCKMe npaBa: Forward
Thinking Architecture

OfHUM 13 3N1EMEHTOB aBTOHOMHOCTM HAWWX ropo-
foB. CuHranyp mmnoptupyeT 90% npopykTos. Mpu
nedbununte 3eMnn 3aecb CNOXMUANCD BbICOKME LieHbl Ha
Hee. CuHranyp 6bICTPO pa3BUBAETCA U FYCTO 3acCesieH,
3TO NNWb HEKOTOPble acmneKTbl, KOTopble CTanu Ana
ABTOPOB NPOEKTa NPUYMHON NPEeASIOKNTb ero B Kaue-
cTBe MecTa TecTupoBaHua F.R.A. NMpoobpasom nepe-
MeLlaloLencs cmcteMbl CTanu nnaBakowme pblbHble
depmbl, HaxoaAwWwmeca B pbIbONPOMbICIOBOM MOPTY
CuHranypa — [>KypoHr.

YcTpoicTBO NOJOGHON CTPYKTYpbI NMPEBPaTUT NpUro-
poaHble Tepputopun B 3GPEKTVBHYIO cpedy o0buTaHus,
CMOCOBHYI0 CaMOCTOATENIbHO MPOV3BOANTL KaueCTBEH-
Hble MPOAYKTbI MUTaHWA, CHU3UTb UX UMMOPT U YMEHb-
LUNTb PACCTOAHMA UX JOCTaBKM NoTpebuTtento. OHa Takke
cokpaTuT Bblbpocbl CO, 1 NO3BOAMT BHEAPWTb HOBOE
BEPTUKaNlbHOe CenbCKoe XO3ANCTBO B rycTo3acesieHHble
ropoAckme painoHbl. B oCHOBe MeXaHMYeCKUX BepTu-
KasnbHbIX KOHCTPYKLMIA NexkaT HoBble MHGOPMAaLMOHHbIe
TEXHOJNIOMNM, KOTOPble NOCPEACTBOM CheLmasnbHbIX Mpo-
TOKOMOB OyAyT KOHTPONMPOBaTb MPOM3BOACTBO HEO06-
XOAMMBIX MPOAYKTOB MUTAHVA U B pPeXnme peanbHOro
BpemeHn nHdopmuposaTb CPD (ycTaHOBKa npoussog-
CTBa CEMIbCKOXO3ANCTBEHHDBIX KYSBTYP) O TUMe 1 Konuye-
CTBe KynbTyp, Heobxogumbix ropogy. Takum obpasom,
eCTb BO3MOXXHOCTb U36eXaTb Nepenpon3BOACTBa, a cie-
[0BaTe/IbHO M BO3HUKHOBEHMA GONbLIOrO KONMYecTsa
nMLLEeBbIX OTXOAO0B. Bce 3To HampaBieHo Ha copencTBme
npeBpaLLeHVio Mpa B 6onee NPUroaHy ANA KU3HU 1
CamMoJOCTaTOUHYO cpefy 06UTaHNA.

«CTpyKTypa KOHTypa BepTUKaNbHbIX KOHCTPYKLMIA
He 3aTeHAeT MocafKW, YTO MO3BOJIUT CONIHEYHOMY
CBETY MaKCUMMaJibHO crnocobcTBOBaTb POCTY pacTe-
HWIA. [1nA ycoBepLIeHCTBOBAHWA CUCTEMbI Ha KaXKAOM
YPOBHE Mbl PacrosioXMn HECKOSbKO BPaLLaloLWMXCa
nnatopm», — OTMEYaIOT CO3JaTENMN NPOeKTa.

Habniogatowasa nHopmauroHHas cuctema bypet
nepefaBaTb COOOLEHNA Ha HECKONbKO YCTPONCTB
CPD (ycTaHOBKa MpPOM3BOACTBa CENIbCKOXO3ANCTBEH-
HbIX KyNnbTyp), KOTOpble OyAyT pacrnono)KeHbl Mo
nepumetpy akBatopuu CuHranypa. B cootsetcTBum ¢
YCTaHOBNEHHbIMY MPOTOKONAMUN N NOTUYECKUMMN CXe-
Mamun cuctema b6ynet nHpopmMupoBaTb O Tpebyembix
KOHKPETHbIX MPOAYKTax MuUTaHuA. B KOHCTpyKuuio
BHeJpeHa CTpaTernyecky MbiciAwaa KOMMNbOTEPHas
cuctema (loT - cuctema KoHTponsa obopyaoBaHUA
yepes VHTepHeT). Ha KoHCTpyKumsax 6yayT npomspac-
TaTb HEKOTOPbIE U3 KPYTIOrOAUYHbBIX KyNbTyp: 6aiiam,
canat-natyk, rainaH (Bup KUTaNCKoW KamycTbl Tuna
6POKKONN), KaHKYHT (BOAAHOW LUNWHAT), CanaT Hainbail,
xanbanuoit (KNTanckasa KanycTa), WNMHAT 1 T. 4.

OCOBEHHOCTU NPOEKTA

- MonyuyeHne 3KOHOMMYECKON HE3aBUCUMOCTH / SKO-
NOFMYECKN MOAXOA K BbipallyBaHWIO MPOAYKTOB.

— BO3MOXHOCTb YMEHbLINTb PACcCTOAHUSA, Ha KOTOpPble
nepeBoO3ATCA NPOAYKTDI. 3a CYET YMEHbLUEHNA TPaHC-
MOPTHBIX MEPEBO30K YMEHbLIAIOTCA BbIOGPOCHI OCHOB-
HOro NapHMKOBOrO rasa — fiByokucu yrnepoga (CO,).
- 3aWuLeHHble OTKPbITbIE 3efieHble AOMa, ONTMasb-

JAPA

JAPA - 6bICTpO pa3BuBaloLLAACA, CO3haHHasA KONNeKTMBHO dupma, 3aHrMatoLwanca
MNHHOBALIMOHHOW apXUTEKTYPOM, CTPaTerMyecknm mbilLieHneM 1 ypbaHU3MOM.

Ee apxutekTypHaa npakTvka oCHOBaHa Ha ngeax LAB, pa3BrBatoLnx BO3MOXHble
cTpaTerum u Hosble NyTy MblwneHus (Thinking-T), KOTopbie MOTYT yyULWNTb Ka4ecTBO
GynyLielt XN3HW.

HecmoTtpa Ha monogocTb, JAPA yxe nmeeT HeCKONbKo Harpag: 1- npmus equo
Premis AJACVIII - npemna gna monogabix apxmuTekTopos Ao 40 net, cnaHus;
npusep KoHKypca RTF Awards 2014 (Re-thinking the Future - «[lepeocmbicnexne
6ynyLero») B KaTeropum ropofckoro ausariHa, iHana; rpad-npu MexxagyHaponHoro
apxuTeKTypHoro 6ueHHane B fipocnasne, Poccus; duHanuct koHkypca AIM 2011

B MNeknHe, Kntai, npemua 3a nyywnin NpoeKT; 2-e mecTo Ha V MexayHapoaHoOM
paclIMpPEeHHOM apXUTEKTYPHOM KOHKypce «<ABTOHOMHas cpefa obutaHus»
(Singapore’s Futur Arc Prize 2012), npemus B npodeccroHanbHoi Kateropum,
KOHKYpPC BefyLMX NPOeKTOB 3eNeHblX 3aaHnin B A3nn.

O6Lwan cxema KOHCTPYKLMK
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XABbEP ®EPHAHJEC MOHCE (JAVIER FERNANDEZ PONCE)

Popusluniica B [Batemane apxutektop XaBbep MepHaHpec MoHce aBnaeTca
ocHoBatenem u anpekTopom JAPA. OH BbiNyCKHUK TEXHONOrMYeCKoro MHCTUTYTa
MoHTeppes (Tecnologico de Monterrey), yuuncs B [MonMTexHNYECKOM YHUBepCUTETE
(UPC University) B bBapcenoHe, umeeT cTeneHb MarncTpa B 0651acTl CTPOUTESNIbHbBIX
TexHonoruii. B 2005 rogy oH nprexan B ANOHUIO 1 Kakoe-TO BpeMsA NPOoBeS B KayecTse
cTaxepa B pupme Shigeru Ban Architects, B Tokno. lo ocHoBaHusA JAPA, mexxgy 2007

1 2009 rogamu, XaBbep paboTan B pacnonioxeHHol B JloHgoHe dupme Norman Foster
and Partners, rae pyKoBOAWI NpoeKTamy pasfiMyHoro maclutaba no Bcemy Mupy.
Takxe B KauecTBe HE3aBMCMMOTO apXMTEKTOPa OH y4acTBOBaJ B HECKOMbKYX NPOeKTax
InA apxuTeKTypHoro 6topo Alejandro Zaera-Polo. imeeT ncnaHckoe rpaxzgaHcTso

1 B HacToALLee Bpems ABNAETCA 3aperncTpupoBaHHbIM apxutekTopom bapcenoHbl

B dupme Col-legi d’Arquitectes de Catalunya (COAQ).

HOe KOJINYeCTBO COSIHEYHOrO CBeTa.

- 3eneHble TEXHONOrMW, OCHalleHHble BOAOMPOBO-
[OM, KOHTpONUpyemMas nogaya BoAbl, CTaHLMA onpec-
HeHuA BOAbl.

- KoHTponunpyemoe cenbckoe X03ANCTBO.

— KoHTpoOnb cemAH — MeTOA rMapONOHUKMN.

- He 3aBncuT OT NepeBoO30K.

- MecTHble 340pOoBble NPOAYKTbI MUTaHUA.

- lNoBTOPHOE NCMONb30BaHMe BOAbI.

- Bo3o6HoBNAEMbIE NCTOUYHUKM SHEPTUN.

- Mukpoknumar. B
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BEIIPROE
13 LENIE

FABRICTOWER

PacnonoxeHue: [yinsaH, npoBuHLmaA Nynuxoy (Kutan)
3akasumk: Hualong Investment Group Ltd. (Kutai)
FeHepanbHbIil nnaHnpoBymk: MAD.Exe Office Ltd, MekuH
(Kutai)

ApxuTeKkTopbl npoeKrta: Atelier Manferdini, loc-Angpkenec,
KanndopHua (CLLUA)

HasHaueHwme: xunaa 6aLuHa

fnowapab: 15 TbiC. KB. M

MpoekTHaa rpynna: EneHa MaHdepanHu, Kpuctn KoynmaH,
10. HoHr Xbto, Mapkyc Coxct, ®abuo 3aHronu
MpoekTnposanme: Kan-Tbep Yakap n Ctus Jibouc 13 Buro
Happold, Nloc-Angxenec (CLUA), EneHa MandbepanHmn

[VIISHA

3a nocnegHve 15 net B ryCTOHaceneHHbIX
parioHax Kitaa 6bino 3aCTPOEHO OKONO

10 MNpA KB. M Tepputopun. Hepes 20 — 3aech
nnaHvpyetca Bo3sectn yxe ot 200 ao 400
HOBbIX FTOPOAOB. [l0 C1X MOP pe3yNbTaThl TakvX
OLESIOMUTESbHBIX TEMMOB FOPOLACKOrO Pa3BUTUA
XapaKTeP30BaNCh BbICOKOW MIOTHOCTHIO

11 CKOPOCTbIO 3aCTPOVIKIMA MPY AOCTaTOYHO
HI3KOM KauyeCTBe OAHOTUMHbIX 30aHI.

|
Matepwuansl npegoctaeneHsl ATELIER MANFERDINI

YAYT N1 B CTpaHe NPoAomKaTb Komnu-

poBaTb CMJY3Tbl 3anafHbIX rOpPoAOB,

CO3[aHHbIX Ha NPOTAXeHUM 6Gonee

100 neT WHAYCTPWMANbHOW UUBWU-

nmsaumn? byayT nn no-npexHemy
MaHxaTTeH 1 YmKkaro BOCMPUHMMATBCA Kak mope-
NN Pa3BUTUA Aake NOCse CTOMbKUX JIET ropoaCcKoro
ctpouTenbcTBa B Kntae? CywecTByeT nu Ana Kutam-
CKMX MeramnonuncoB apyroe Gyayliee, KOTOPOe OCHO-
BbIBAa€TCA Ha TEKYLMUX COLMaNbHbIX YCNOBUAX, rAe
HOBble TEXHONOIUW OCTaBAAIT BEK MallWH B Mpo-
WAoM 1 rge ropofa Bce 6onblue 1 6onblue B3auMo-
[eNcTBYIOT C eCTeCTBEHHOM Cpeaoin?

Y1066l OTBETUTL Ha 3TW Bonpocbkl B 2008 rogy 6bin
npoBefeH KOHKYPC Ha pa3paboTKy reHnnaHa ansa LeH-
TpanbHoOro pavioHa lyaHcu B ropoge lynaH Ha toro-
3anage Kutas, B KOTOPOM MPWHANM y4yacTue Torga
elle Monofble, a CErofjHA y»Ke XOpPOLIO K3BeCTHble
apxuTeKTypHble 6iopo Atelier Manferdini (CLUA), BIG
(OaHwna), Dieguez Fridman (ApreHTuHa), Emergent
(CWIA), HLA (KuTan), JDS (OaHus), MAD (Kutai), MASS
Studies (Kopes), Rojkind Arquitectos (Mekcuka), SERIE
(BenukobputaHus) n Sou Fujimoto Architects (AnoHus).

KaXpblh 13 HUX NpefocTaBun OPUTMHANbHbLIN
NPOeKT ANA OQHOW YacTW reHepanbHOro MnnaHa, Ha
OCHOBe COOCTBEHHOrO MOHMMaHUA U KHTepnpeTa-
LM MECTHbIX MPUPOAHBIX U KYNbTYPHbIX TPaguLuiA.
PesynbraTtom Mx TBOpUYECTBa CTajl KOMMIEKC M3 Opra-
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Fabric Tower (makeT)

HpeHax

MydTa 13 HepiKaBetoLelt cTanm

BeToHHOI KONIOHHbI HeT

BeToHHble 6ankn

CranbHble TpyObl

OcTeKneHHble n pPa3aBuXHbIe ABEPU

DKpaH 13 HepKaBetoLen cTanu

Maykoobpa3Hblii 3axBaT
13 HeprKaBeloLlen cTanm

MNepwuna skpaHa
13 HepXKaBeloLlen cTanu

Hapy»HbIn HacTun

Kene3obeToHHas nnuTa

= o 2
banoHa lyaHcn

HUYHO CrJIeTeHHbIX OTAENbHbIX 3JaHW, KOTopble
BbIPACTAlOT U3 eCTECTBEHHOW Cpefbl 1 BMecTe 3ajel-
CTBOBaHbI /11 OpraHM3aLMm ropoaCcKUX MPOCTPaHCTB.
Mcxopa 13 BOCTOYHOTO MOHMMAHUA NPUPOAbI, Co3aa-
TenM 3TOro COBMECTHOrO rOPOACKOro 3KCrneprMeHTa
CTPEMUNUCb OMpefenuTb, MOXXHO NN MCMOMb30BaTb
HOBble TEXHONOrK 1 naev rnobanusaunn, 4Tobbl Boc-
COeANHUTb NPUPOAY 1 MUP, CO3AaHHbIN YeIOBEKOM.

PervoH lyaHcn n3BecTeH CBOMMM YHUKaNbHOW Kpaco-
Tbl Neli3axamu, a TakKe coueTaHVeM MHOFOUUCTIEHHbIX
HapOLHOCTEN, NPOXMBAOLWYMX 30eCb Ha MPOTAXEHUN
BEKOB. [lenapTaMeHT ropofACKOro NiaHNPOBaHUA B MeCT-
HOM MpaBUTENbCTBE paccMaTpuBaeT Oyayllee paiioHa
KaK HOBOrO GVHAHCOBOTO, KYNBTYPHOTO U TYPUCTUYECKO-
ro ropofcKkoro LeHTpa. B 3aBUCMMOCTIM OT CBOEro noHu-
MaHUA 1 BOCMPUATUA MECTHbIX MPUPOLHBIX U KyNbTyp-
HbIX 11EMEHTOB Kaxiblii NPOeKT npeanaran yHUKanbHbIA
AU3aliH AN OTAENbHOM YacTy reHepanbHOro niaHa.

B 3TOM ropopckon cpepe C BbICOKOW MAOTHOCTbIO
HaceneHus rpaHuubl yp6aHM3aumMmn KOHTPONMpYTCa
N yCTaHaBIUBAKOTCA MPUPOAON. 3haHVA NepeHVMaloT
ANHaMMYecKyto Tonorpaduio TeppuToprn 1 3aencTey-
10T Nen3ax 6onee MHTEPAKTUBHLIM crocobom. Obuan
BEPTMKANIbHOCTb 3aMeHAETCA C/IOMKHOW TaKCOHOMMEN
ropoACKMX NPOCTPAHCTB, KOTOPble onpeaenATca MHO-
MeCTBOM nepeceyeHmin, 06be3[0B 1 KpaTHanLLMX Ny Tei.
Mprpoaa u UCKYCCTBEHHBIN MWD CIMBAIOTCA BMeCTe,
OTKpbIBas 06pa3 byayLuein apXnTeKTypbl.

3pecb 3apayveil SKONOrMUYecKoro metofa NpoeKkTn-
pOBaHUA CTana He TONbKO SKOHOMUA SHEPTUW; CKOpee,
ee Lenbio 6bIn0 co3faHne HoBoW, cbanaHCMpPOBaHHOM
ropofckoi aTmocdepsbl, KoTopaa MoXeT npobyanTb
B BaC XefaHve K3yunTb OKpy»Kaloliee NpOoCTpaH-
cTBO. lopop 6onee He onpefenAeTcA NO OCTaTOYHbIM
NPUHLMNaM NHOYCTPUanbHOM peBonioLmmn (CKOpoCTb,
npubbinb, 3GGEKTUBHOCTL), HO BMECTO 3TOro crefyeT
«XPYMKMM MpaBuaam» Npmponbl.

MKnnasa b6awHa, cnpoekTupoBaHHaa Atelier
Manferdini, — 3T0 yeTko cHOPMYNMPOBaHHbIA OTBET
npupoaHoMy naHgwadTy TeppuTopuUM © Tpaau-
LUMAM ManbiX HAapOAHOCTEN, NMPOXKUBAMWMUX Ha HEWn.

EneHa MaHdepanHu okoHumna
CTpouTenbHbI yHuBEpCuTeT
(BonoHba, Utanua), a 3atem nony-
ynna cTeneHb MarmcTpa apxmTek-
TYpbl U FPagoCTPONTENbHOTO NPO-
eKTMpoBaHuA B KannpopHninckom
yHuBepcuTeTe B Jloc-AHaxenece
(KanudopHua).

B 2004 rofy ocHoBana KOHCTPYK-
Topckoe 6topo Atelier Manferdini,
WwTab-KBapTMpa KOTOPOro
HaxoauTca B Jloc-AHaXKenece.
KomnaHunsa focTaTouyHo 3ameTHa
Ha apXUTEKTYPHOM PbIHKe 1 BOC-
NPVHUMAETCA KakK CTOPOHHMK
npeBOCXoAHOro AnsanHa. OHa
MMeeT MMPOBOE MpPU3HaHMe 3a
TBOPYECKUI NOAXOA K apXu-
TEKTYPHOMY NPOEKTUPOBaHNIO,

a TakXe 3a co3fjaHne o6beKToB
nckyccTBa. Pabota ¢pupmbl ocHo-
BbIBAeTCA Ha MPUHLMNE MHOFO-
rPaHHOCTM 1 NPUAEPKMNBAETCA cneayoLein GpnnocoPpckon naen: An3anH MoxeT
Yy4acTBOBaTb BO MHOXECTBE MHOIOMIAHOBbIX MPOEKTOB, €C/IN OHN ONpeaAensoT
KynbTypy.

B 2011 rogy EneHa MaHdepamnHu Bbiurpana OanH 13 NPECTUXKHbIX €XKeroAHbIX
rpaHToB O6beAnHEHHOro colo3a XyAoXKHNKOB (CLUA) B KaTeropmm apxmuTekTypbl
1 AM3aliHa, a ee NpoekT GpyKToBOI Ba3bl Blossom ana mapku Alessi nonyunn
Harpagy Good Design Award 2011.

B HacToswee Bpema Atelier Manferdini paboTaeT Hag NPOEKTOM KpyWU3HOIo
nanHepa B Knoto (ANoHnA) n matepuyaTon MHCTaNNALMMN ANA YHUBEpPCHUTETa
Caiika. HeraBHO 610p0 3aBepLunnio fBa MacluTabHbIx NpoekTa B Hblo-Mopke

n CoeanHeHHoM KoponeBcTBe: MHTEPAKTUBHYIO MHCTaNNALMIO HEAABHO
OTKpbIBLUIEroca nappomepHoro mysea Sephora B MUTneKnHr-AucTpukT B Hbto-
Vopke 1 npegmeT nckycctea «llepeBepHyTbIi XpycTanbHblii cO60p» Ans
BrpMuHremckoro myses 1 XyLoXeCTBeHHOW ranepen B BenmkobputaHum, cnox-
COPOM KOTOPOTo ABAAETCA MapKa Swarovski. OaHoBpemMeHHO KomnaHua pabo-
Tasa Hag NpoekTamu cemeliHon Bunnbl B AckoHe (LLiBeliuapusa) n reHepanbHbiM
NJaHOM pasBUTMA TeppPUTOPUN Nowaabto 23 226 kB. M B Mauepata (Utanus),
BK/loyatoLlero B cebs 80 anaptameHTOB, My3eli 1 OTKPbITbIN TeaTp.

B 2006 rogy rocnoxy MaHdepanHy Npurnacuam npoekTnpoBaTb NaBUIbOH,
npeactasnaowmin CLLA Ha NeknHckol 6ueHHane B My3ee Tbicayenetus

B Kntae. B 2008 1 2010 roaax oHa 6bina Kypatopom ceccuin CLLUA B 3anagHoi
yacTu BblcTaBKM MeknHcKoe 6reHHane. OHa YMTaeT nekumm, B TOM Yyncne

B MaccauyceTcKOM TEXHONOrMYeCKOM NHCTUTYTe, B [pUHCTOHe 1 B Bbicwwei
lwKone ansanHa bayxayse.

Kpome BeaeHMA NpoeKTHbIX PaboT, B TeueHne nocneaHnx Bocbmu net Enexa
MaHdbepanHn faBana MacTep-Knacchbl Mo apXUTEKTYPHOMY MPOEKTUPOBAHUIO

1 BeNla TEXHOMOrMyeckme ceMrHapbl B pamkax Kypcos 6akanaBpuaTta U maru-
cTpaTypbl B ApxutekTypHOM UHCTUTYTe 0XHON KanndopHuu. B HacToAwee
BpPEeMs OHa ABAETCA KOOPANHATOPOM AUMNNOMHOMO Kypca B ApXUTEKTYPHOM
nHctuTyTe I0XKHON KanndopHuu, a Takxe paboTtana npuraalleHHbIM npodecco-
pom B yHuBepcuteTtax Canika n KopHenbckom.

QacagHasa KOHCTPYKUMA — AaHb YBA)KEHUA MeCTHOWN
Tpaamuun [ynsaH: OHa HANMOMUHAET XEHCKWK, dunu-
rpaHHON paboTbl rofoBHOW Y6OP HAPOAHOCTM MSO.
BHelwHAs 060510uKa yKpaLlaeT 3aaHre U pacKpbiBaeTcA
no Bcell ero BbiCOTe NOJOOHO N3bICKAHHOMY U CJIOXKHO-
My toBenupHomy msgenumio. Cxema 6alliHyM No-HoBoMy
WHTepnpeTnpyeT BePTUKaNbHOCTb M CNOCOBHOCTL CMe-
LeHNA BCel ee MAOTHOCTM MO HaMpaB/ieHWIO BHU3,
co3faBas TeM CaMbIM sipKue naHawadTHble NPOCTPaH-
CTBa BHYTPWU W BOKPYr BEepPTUKaNbHON KOHCTPYKLUWW.
dneraHTHasA axypHana Fabric Tower o6uwein nnowaabio
15 TbIC. KB. M HECOMHEHHO YKPaCuT HOBbIN PalioH, eciun
KOHEUYHO KUTalCKne BRacTy peanusyloT B rOpPOACKOM
NPOCTPAHCTBE 3TOT OPUTrMHANbHBIN MPOEKT.
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Matepuansl npegoctasneHs eVolo MAGAZINE

puk Hakapgxunma (Eric Nakajima) u3
HoBon 3enaHgmu npegnoXxun npo-
ekT Liquefactower: The Sinking City
(<TOHYLMI ropoay).

Bce yalye B HOBOCTAX pacckasblBa-
€TCA O CTUXMIHbIX 6efCTBUAX, KOTOpble CTaHOBATCA
BCe 6onee paspywuTenbHbiMU. 10 MHEHMIO aBTOPOB,
NoAAM HeobXOAMMO 3aflymaTbCs Haj TeM, Kak BOC-
CTaHaBnMBaTb ropofa nocsie Katactpod. Ecnm Hace-
NIEHHbIN MYHKT pa3pylleH B pe3ysbTaTte CTUXUAHOMO
6eCTBMA, 3TO O3HauaeT, YTo ero MHOPaCTPyKTypa
He MpucnocobrieHa K yCNoBUAM OKpy»KatoLen cpeabl
KOHKPETHOW MeCTHOCTU. ApXMTEeKTOpbl 3afatoTcA
BOMPOCOM: MOYeMy, HECMOTPA Ha rnobanbHoe nsme-
HeHue 3KOJIOrMYeCKo CUTyaunmn Ha MiaHeTe, 0 CuX
nop He pa3paboTaHo cneuranbHON UHGPACTPYKTYP-
HOW cucTembl?

OpHUM 13 TOPOAOB, KOTOPbLIN HefaBHO MoABeprca
OMNyCTOWNTENIbHOMY Pa3pyLUEHMIO OT 3eMJIeTPACEHUS,
cTan HoBo3enaHackun Kpanctyepu. YactnuHasa note-
Ps NMPOYHOCTU TPYHTOB YHUUTOXMIIA KOMMYHMKaLMM
1 3[aHKs, NOKa3aB, YTO TPAANLMOHHBIN METOZ CTPOU-
TeNIbCTBA HE MOAXOAUT AN JaHHOTO COCTOAHNSA MOYB.
HemepnneHHbIM pearmpoBaHUeEM FOPOACKMX BracTen
Ha [aHHYI0 CUTyaLMio CTano UCKYCCTBEHHOE U3MeHe-
HMe COCTOAHNA NOYB AJIA MOBbILEHNA YCTONYNBOCTU
COOpYXeHWh Ha ee noBepxHOCTU. Ho meToA co3faHmnA
B Mpupofe ufeasnbHON UCKYCCTBEHHOW cpefbl CULL-
KOM TPYLOEMKMI U pacTOUNTESIbHbIN, YTOObI yBEKOBE-
yrBaTb NOAOGHYIO TEXHUKY CTPOUTENBCTBA.

ABTOpbl nNpoekTa «TOHyWUI ropod» npepnaraloT
cucTemy, KoTopasi npucrnocabnuBaeTca K yCJIOBUAM
oKpy»atolein cpefbl 6e3 HeobxoaMMOCTY ee fopa-
60TKN, M3MEHeHWA WAn Koppekuuu. [na ropopga
HOBOFO TUMNa, HecTabrnbHas NOYBa CTAHOBUTCA HEO6-
XOAMMOCTbIO, @ He Mpobnemoli, Tak Kak B cjlydyae

CTUXWINHOTO 6efCTBUA KOHCTPYKLMA HE YHUUTOXUTCA,
a Morpy3nTcs B MOYBY 3a cyeT 3pdeKTa pas3KmKeHns
rpyHTa. TOT MPOEKT — MpUMep MepPeoCMblCIEHNA
CaMoro MOHATMA «afanTauua K ycloBUAM OKpYXato-
Wweln cpefbl», OH MOKasbIBaeT, YTO MpucnocobneHne
K XapaKTepy KOHKPETHOro naHgwadta BO3MOXHO He
TONIbKO MOCPEACTBOM XOPOLLIO N3BECTHbIX METOLOB.

78 BblchM aBrycrt/ceHTa6pb

AMepuKaHCKUM apxutektopom LinBeem CoHrom
(Ziwei Song) npepnoxeHa KoHuenuusa Hebockpeba
SkyVillage (<KHe6ecHan gepeBHs»), KOTOpbI 06bean-
HWUT >KUTenen oTpe3aHHbIX APYr OT Apyra Marucrpa-
NAMU TOPOACKUX panoHoB Jloc-AHgkeneca. ABTop
NpoeKTa CYMTAET, YTO M3-3a CJIOKHOW [OPOXKHOW CeTu
obutaTenn mMeranonucoB He MOryT CBOOOJHO KOHTaK-
TUPOBaTb.

OTOT MPOEKT MnpeAnaraeTcs BO3BECTU OKOMO KOH-
KpeTHOI pa3BA3KM, pa3aensaioLleil YeTblipe ropoacKmX
kBapTana Jloc-AHpxeneca — Chinatown, Downtown,
Echo Park u Temple Beaudry. Mo cytu SkyVillage - 310
HecKonbko HeboCKpe6oB, CBA3aHHbIX Mexay cobon B
elVHbIl KOMMNNIeKC BO3AYLWHbIMU MOCTamu, nndtamm
M 3ckanatopamu. 3agymka TakoBa: nio6ON Xutenb
MOXET MOAHATLCA B He6OCKpeb no ofHom 13 HaweH B
CBOEM KBapTane v, nepeings, Hanpumep, nNo Bo3aylLu-
HOMY MOCTY, OKa3aTbCA B fPYroMm.

B okpecTtHocTax SkyVillage nnaHupyetca cospatb
yeTbipe OFPOMHbIX MAPKOBKW ANA aBTOMoOWnen, Ha
KoTopbIX noceTutenu 6yayT OCTaBAATb CBOW MaLUMHbI.
A BCe nepemeLleHna BHYTPY 3AaHNIA CTaHYT NPOKCXO-
OWTb UCKIIOYMTENIbHO Ha dNeKTPUYecKux CpeacTBax
nepeaBUKEHUA NN NELLKOM.

Ho 6onbluyio YacTb OKpy»KaloLmUx KOMMIEKC Npo-
CTpaHCTB 3aiMyT cagbl 1 napku. Cama KoHuenuuAa
3TOro MpoekTa nojpasymeBaeT co3faHMe MaclTab-
Horo «ropofa B ropope», obutaTenam KOTOpOro B
NPVHLMUMNE He HY>KHO BbIXOAWTb 3a ero npefesnbl — BCce
camoe HeobxoAvMMoOe Ans XW3HW, paboTbl, pa3sne-
YeHWI, OTAbIXa MU Pas3BUTMA MIAHMPYeTCA YCTPOUTb
BHYTpU HebocKpeba.

SkyVillage - 310 HOBbIN UeHTp Jloc-AHpXxeneca,
AKKYMyNUpYoLWNiA BOKPYr ceba akTUBHYI cpeay
obuTaHuA. 3To coumanbHaa nabopatopus, KoTopas
[OMKHA OTyYMTb aMepuKaHLEB OT aBTOMOOWIBHOTO
o6pasa XKW3HW, 3aCTaBUTb UX XOAWTb MELIKOM, Hay-
YNTbCA B3aMMOAENCTBOBATb APYr C APYroM, a TakKe
HanaguTb HOBble BepTUKasibHble U rOPU3OHTaNbHble
coumanbHble CBA3MN.

Llanr Apon Bam YyH (Tsang Aron Wai Chun) u3
lfoHkoHra npepctasun npoekt Here-After («Mu3sHb
nocsie CMepTU»), 3TO MallMHa No nepepaboTke NCMosb-
30BaHHbIX MaTepranoB. O6BbEKT NNaHNpyeTCa pasMec-
TWTb B MefHON waxTe Pyaww B Jlymymbalum, KoHro,
KoTopas, MO MNpOrHo3am, ucuyeprnaetr CBOW pecypc
K 2020 rogy. 3aTem ee 3aKOHCEPBUPYIOT, 1 OHa byaet
NpeAcTaBnATb U3 cebs OrPOMHYI0 BOPOHKY, CO BCEX CTO-
POH OKPYEHHYI0 CTPEMUTESTbHO PacTyLLVIM FOPOLOM.

Mo npoekTy Here-After npegnonaraeTca ncnonb-
30BaTb BO3HUKLIEE MPOCTPAHCTBO, OTPabOTaHHyio
MOYBY 1 CEPHYIO KMCNOTY U3 LIAXTHOrO BOJOOT/IMBA U
LilexoB Mo npou3BoAcTBy Meaun. CneuunanbHaa malum-
Ha nepepaboTaeT 3Ty NOYBY, HENTPaNM3ys CEpPHYHO
KUCNOTY, WCNOMb3yeMylo, B CBOK ouvepefb, YTOObI
pa3mbITb 3eM/io, KOTOpasa MOCHYXWUT CbipbeM ANA
W3roTOBNEHUS CTPOUTESIbHBIX 6/IOKOB AIA MPOeKTa.

HauaTb mnaHMpyeTcs OT 10XKHOW rpaHWLbl LUAXThl.
Mo mepe nepelBMXeHNA MaLIVHbI MO HENTPaNU3aLmm
MOYB, COXPaHUBLUMECA COOPYXEHUA NpeobpasyioT B
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The Sinking City

Here-After

YHUBEPCUTETCKUIA ropofok. B TeueHne Bcero npowus-
BOJACTBEHHOIO MpoLecca BHEWHMe oYepTaHus, Kam-
Myc 1 30Hbl 0bLWero Nonb3oBaHWA ByayT NOCTOAHHO
MEHSATb COOTHOLEHNA U bopmy.

The Blossom Tower («bawHio uBeTeHuA») anAa
Kyana-lymnypa crnpoekTvpoBan dHTOHN ®unpgmax
(Anthony Fieldman) 13 amepukaHckoro 6iopo RAFT
Architects.

CrpoutenbctBo The Blossom Tower no3sonut
Manaii3anm 3aHATb NanpPYoLLMe NO3ULIMIN B MUPEe CPean
cTpaH — obnagatenbHuy 6aweH XX Beka, o6beanHMB
coumanbHble, KOMMepPUeCKne 1 SKONOornyecKre acneKkTbl
B HOBOM CMMBOJIE KYNbTYPHbIX aMOVLMIA CTPaHbl.

B Kyana-Jlymnype yxe ecTb HeCKONbKO 3HaKOBbIX
3AaHuUi, cpeau KoTopbix TenebalHa Menara n Petronas
Twin Towers. B Kaxgom M3 3TUX CTPOEHWUA peanu-
30BaHa XOPOLIO M3BECTHAA TUMONOrnA (OCTPOKOHeuY-
HbIA WAWNb, YCTPEMSIEHHbIN B Hebo, 1 3epKasibHO-
CUMMETPUYHbBIN BxoA), bnarogapa KOTOpOW Ha NMHUN
ropri30HTa NOABNAETCA YETKNI, 3a[al0LLMIA TOH CUNY3T,
TEM CaMbIM MPUYMHOXaa AOCTOMHCTBA Manasvninckon
cTonuupl. Bnpouem, Ha roprsoHTe ropoga ecTb MecTo
W ele AnA OAHOrO — TOro, YTO Pa3BMBAET MPUHLM-
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nbl paLMOHANbHOrO YMpPaBNEHWA, WCNONb3yA OAWH
13 COBEPLUEHHbIX MEXaHW3MOB MPUPOAbl B KayecTse
BbICOKOPYHKLMOHanbHoro cumsona. The Blossom
Tower 3aumcTtByeT cBOO GOPMY Y HaLMOHaNbHOro
uBeTka Manansum — rmbuckyca. YBenmunBasch ¢ BbICO-
TOW B pa3mepe, 6allHA 3aABNAET O CBOEM NPUCYTCTBUN
B Hebe — He MpOH3aA ero, Kak ee cocean, a byaro
CTapasAcb AOTAHYTbCA [0 Hero, Ytobbl 06bATL U 00Y-
30aTb cTuxuio. Mofgo6HO BEHUMKY LBETKA BEPXHWI
3Tax HebocKkpeba Ha 29% Gosnblue Mo niowaau, yem
OCHOBaHWe, YTO NO3BONAET NOrNOLWaTh MakCMasbHoe
KOMNMYECTBO CONTHEYHOW SHEprin 1 cobmpatb Boay AnA
UCMONb30BaHKA MX B cUCTeMax balluHu.

The Blossom Tower cnpoekTvpoBaHa paau nogen,
NpubbITM 1 NNAHETbl U OTPaXaeT pacTyllee OCO3Ha-
HVe TOro, YTO HaluW 3[aHVA AOJKHbI 06nafaThb LieH-
HOCTbIO He TOJSIbKO C TOYKW 3PEeHWA SKOHOMUKK, HO
1 obpallaTbCsA K BbICOYANLIMM CTPEMJIEHUAM obLle-
cTBa. B 3TOM CcMbicne The Blossom Tower npepcTas-
nseT coboli coumanbHy0 LEHHOCTb AN HempocToi
1 HeoAgHOPOAHOM Hauumw, oTBoAAa 2,5% 3paHna AnAa
06LLeCcTBEeHHOrO NONb30BaHNA, BK/OYasA NapK CKyb-
NTYp 1 NPOCTPAHCTBO ANA YIUYHbIX NpefCcTaBleHnin
y ee OCHOBaHWA; HOBbI HaunoHanbHbIN My3el BHY-
TPW, NOCBALEHHbIA OCHOBOMOMAraloWmMM NpUHLMNam
PyKyHerapbl; cMOTpoOBYto Miowaaky ¢ Kade Hasep-
Xy uBeTKa. MNocnegHre aBa NomelleHMA COeAQUHEHbI
3anom rmbrckycoB BbicoTor B 20 3Taxkel, KOTOpPbIN
npencTaBnAaeT cobon BepTUKanbHbIN XMBOW Cafi, BOC-
neBaoLWNin HALNOHaNbHbIN LUBEeTOK Manaiisunu.

MepeBepHyTasa TpaneuvesBuaHas ¢opma OGalHu,
6naropaps KOTOpoi Ha 29% yBenuMuMBaeTCs NowWaab
HEXWUNbIX MOMeLLEeHNA NoAd apeHay, U ocTeKkneHue
no nepuMmeTpy BCero nocnefHero 3Taxa npegna-
raloT nyuywne naHopamHble BuAbl U €CTeCTBEHHOEe
ocBelleHVe, NpefcTaBnAs Tem caMbiM ¢GUHAHCOBYIO
LEeHHOCTb AN1IA UHBECTOPOB U apeHaaTopoB. Kpome
TOro, B OCHOBE MpOeKTa NEeXWUT KOHLUEenuma «aepes-
HW», COFMacHO KOTOPOW MHOFOYMCIEHHbIM XWSbLam
nNpefocTaBnATCA OTAeNbHble Nogbe3fbl, BXOAbl U
NMPOMeXyToUHble BeCTNOAN, obCnyKnBaemble nnd-
TaMu-YesIHOKaMu, 3a CYET Yero COo3[aeTcsa olyLleHne
HECKOJbKMX GalleH B OQHOM.

HoBaTopckunin snemeHT, HaBepwwue B Buie UBeT-
Ka, ABNAETCA KAaHOHUYECKUM U1 KM3HeyTBep»Aaato-
LUM CMMBOJIOM, KOTOPbIA YKpennseT nuaupytollee
nonoxeHne 6GawHN B LWKane 3KOAOMMYHOCTU MpO-
€KTa 3a CYeT NMPUMEHEHUA HEeCKONbKUX TEXHONOTA.
PacknHyB nenectkn, KaXpabll M3 KOTOPbIX MpPeBbl-
waeT 75 M B ANINHY, UBETOK HakanjmBaeT COJSIHeu-
HYI0 SHepruio BCel CBOEe MOBEPXHOCTbI0 3a CyeT
npobunpok-pe3epByapoB AnsA ropAyeln Boabl. Bkyne ¢
NOKaNbHbIMU BAIAronorioTUTeNIAMM NIEeNeCcTKN akKyMy-
NNPYIOT AOCTaTOUYHOE KONMYECTBO TEMI0BOW SHeprny,
yTOObI OCYLIaTb NOAABAEMbIV BO3AYX BO BCEM 3JaHWM.
[JononHutenbHble GoTO3NEKTpUYECKe MaHenu pac-
NOMOXeHbl Ha BOCTOYHOM U 3anagHom dacagax, rage
«ypoxal» cobpaHHO 3Heprun npesbiwaeT 40 Br/cm.
MomMyMO TeHW OT LWMPOKUX BbICTyMAKLWMX YacTein
KOHCTPYKLMW, KOTOPbIe 3aluLLaloT noceTutenei cmo-

TPOBOV MNOWAAKMA U CaMy Kpbiwy OT Kosoccanb-
HbIX eXe[JHEBHbIX SHEProHarpy3oK, AONONHUTENbHAA
(10%) TeHb cO3AaeTCs 3a CYET BOJTHOOOPa3HOM Gpopmbl
6alwHu. HakoHeu, nMBHeBas Bofa NOCTynaeT B pe3ep-
Byap, PacrnofioXeHHbI [BaALUaTbio 3TaXamy HUXe,
ONA opoleHna MecTHoro naHawadTa, BKnovasa 3an
rmbnckycos.

XapakTepHble uyepTbl, NPUYBEeAEHHbIe Bbille, nepe-
KIUKaTCA C UCTOPUYECKUM OOLIeCTBEHHbIM [Oro-
Bopom Manansnm — PyKyHerapow, OnucbiBaiowmnm
061LecTBO, B KOTOPOM BOMJIOLAETCA eAUHCTBO, AEMO-
KpaTuA 1 NHKNIO3MBHOCTb ee HapOAa; PaBHOE MCMOosb-
30BaHMe SKOHOMUYECKUX U NMPUPOAHBIX Pecypcos, a
TaKXe NPOABUXKEHNE ee MPOrpecCUBHOrO COBPEMEH-
HOro nuaepcTBa AnA obLiecTsa B LENOM.

MMraHTCKUI oKeaHCKUI MycopocbopHMK Seawer
(«MopecTok») npeanoxmn CyH Lsunb Yo (Sung Jin
Cho) un3 lOxHoi Kopew.

Bo Bcem Mupe MUANMOHBI TOHH Mycopa eXerogHo
nonagatoT B okeaH. OT 60 go 80% ero noctynaet ¢
Cyln, a ocTanbHoOe — CefiCTBME YenoBeyeckon fen-
TeNbHOCTW Ha Bofe. TeueHMA CHOCAT 3TOT NNacTuKo-
BbI/i COP, KOTOPbIN CKannMBaeTCcA Ha onpeaeneHHbIX
yyacTKax MMPOBOro OKeaHa. Takum MecTom ABnAeTcA
CeBepo-TXOOKeaHCKNin Cy6Tponnyecknin BoLOBO-
poT, rae n3-3a nNpeobnafjamLWwyx TeYeHNn CKonunacb
OrpoMHan Macca MefikMX YacTuL NIacTrka, B pesyrb-
TaTe Yero NONyynnca CBOeobPasHbIN «MNacTUKOBBIA
Cyn», M3BECTHbII NMOBCEMECTHO Kak bonbluoe Tuxo-
OKeaHcKoe MycopHoe nsATHo. OHO B fBa pa3a 6onblue
Texaca, 1 nNnacTuka B HeM B LIeCTb pa3 borblue, Yem
NMaHKTOHHOM Gromacchbl. MocKonbKy MiacTik He pas-
naraeTcA ecTecTBEHHbIM CMOCOOOM, OH MpeAcTaBnseT
Yrpo3y Ans TbiCAY MOPCKUX obuUTaTenen.

CyH L3uHb Yo npepnaraeT ycTaHOBUTb OFPOMHYIO0
OPEHaXHYIO CKBaXKUHY AnameTpom 550 M v rny6uHom
300 M B LEHTpe 3TOro PyKOTBOPHOro 06pa3oBaHus.
O6beKT byaeT 3acacbiBaTb N0OON NnasakoLWmii Mycop,
HanoJSIHEHHbI MOPCKOW BOAOW. Seawer COCTOUT K3
NATU CNIoeB GUNBTPOB 13 KUTOBOTO yCa, KOTOpble OTAe-
NAT TBEPAblE SNEeMeHTbI OT XKNAKOCTU. MNnacTnkoBble
YyacTuubl, cobpaHHble C GUABLTPOB, OTNPaBAATCA
Ha nepepabaTbiBalOWNA 3aBOA, PACMONIOXKEHHDIN
HaBepXy COOpY»KeHuA, B TO BpeMaA Kak MopcKasa Boaa
bunbTpyeTca 1 ckannmeaeTcs B 60SIbILIOM OTCTONHOM
pe3epByape B H/XKHEN YacTu KOHCTPYKUMW ANA fanb-
Helwen OUnNCTKN 1 COpoca B OKeaH.

Infill Aquifer — 3anonHeHVe BOJOHOCHOrO cros
npegnoxun [xencon Op6e-Cmut (Jason Orbe-
Smith) n3 CLUA.

Llenbto npoekTta Infill Aquifer sBnaetcs Boccoenn-
HeHVe PYKOTBOPHOrO MMpa C eCTeCTBEHHOWN cpeaon
paju co3faHuA 3[0POBbIX M NPOLBETAOWUX FOPOA-
CKMX 3KOCUCTEM.

B npoekTe 3T0 gOCTMraeTca nyTeM BOCCTAaHOBNEHNA
3eMHOW NMOBEPXHOCTU KaK >KM3HEHHO Heob6XoauMoro
KOMMOHEHTa FOPOACKOrO CTPOUTENbHOTO MPOEKTU-
posaHus. Infill Aquifer - 310 MaccmB, ocTaBnsoWwMn
OTKPbITbIM MOYBEHHbIV MOKPOB Y FPYHTbI, TEM CaMbIM
noasepras uUx OeNCTBUIO eCTEeCTBEHHbIX MPOLIeCccoB,

1 OfHOBPEMEHHO yAoBfeTBOPALWMIA TpeboBaHUAM
K MJOTHOCTU 3aCTPOMKM, NpeabABAsAeMbIM PaCcTyLu-
MU ropoaamn ¥ HaceneHmem 3emHoro wapa. Infill
Aquifer — 3To ONTUMMCTNYHOE NPEAMNONOXKeHNe, UYTO
4yenoBeyecTBO M NPMPOAA MOFYT COCYLLEeCTBOBaTb U
npouBeTatb.

Y nNOTHO 3aCTPOEHHOW FOPOACKON cpeAbl nMeeTca
MHOTO LIEHHbIX U MONOXUTENbHbIX KauecTs. bonbluoe
CKOMJieHVe niofein co3fgaeT GnaronpuATHble YCno-
BVA A/ TBOPYECTBA, KOMMEPUYECKON AeATeNbHOCTH,
06pa3oBaHVA, Pa3BUTUA TEXHONOTUIN N COLUMANbHO-
ro B3anmopenctama. C opyror CTOPOHbI, FOPOACKON
cpefle 4aCTO He XBaTaeT OTKPbITbIX MPOCTPAHCTB,
3efIeHblX HacaXkAeHWul, CNOKOWHONW OOCTAaHOBKU —
BCEr0 TOO, YTO CNYXMWT YNYULIEHNIO KaueCTBa KU3HMU.
MpoeKT HanpaBfeH Ha peLleHne ABYX OCHOBHbIX NPO-
6nem, cToAWMX Mepel HaMW CEroAHA U B GnvKan-
wem 6yayuiem: 06bem 1 KauecTBO HOBOFO OTKPbITOro
NPOCTPaHCTBA AN 3aCTPOMKW, XubA U paboTbl, a
TakXe BOMPOChI, CBA3aHHble C BofoMNoTpebneHmem n
npasamu Bogononb3oBaHuA. Infill Aquifer ocyuwect-
BASIET NPOrpaMMy BO3POXAEHUA Y BOCCTAaHOBNEHUSA
3aMnacoB Noj3eMHbIX BOJ B pamMKax ropoAa, npu 3Tom
coxpaHAa GYHKUMU NPUrOAHOro ANA 3KChyatauum
34aHuA.

Infill Aquifer — 3To yHUKanbHbIi NPOeKT 6allHu,
a TakKXe HeoTbeMneMblli KOMMOHEHT 6onee Kpyn-
HoW 3Konornyeckon cetu. MNMopgobHble cTpaTernyeckn
Ba){Hble 30Hbl MOXHO OOGHapyXWTb B YepTe ropo-
[a — Ha3zeMHble NapKOBKM, HEWNCMOMb3yeMble yYacTKu
3emnu — u nepepenatb Ux. C KaxabIM HOBbIM 06bekK-
TOM ceTb 6yaeT KpenHyTb 1 pacTu, NPUBHOCA pa3Ho-
obpasve B ropoAckylo komnosuumio n obecneumnsas
HopManbHoe GYHKLMOHMPOBaHNE BOJOHOCHOTO CNosA
N rMAPONOrMyYeckux UMKIoB. JIloan, npoxuBatolyme
B ropofiax, B KOTOPbIX Hayanocb BHefpeHue nofob-
HbIX MPOEKTOB, CMOTYT OLWYTUTb NpenmMyLLecTBa 6e3-
0nacHOro BoAoCHabxeHns, OBLUINPHBIX 03eIeHeHHbIX

SkyVillage
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Re-Silience

Infill Aquifer

TEPPUTOPUIA, @ TaKKe ynyulleHne KayecTBa Bo3ayxa.

Infill Aquifer — 3To gocTVXMMBIN War B npeobpaso-
BaHMU HALWVIX FOPOJOB 13 CTAaTUYHBIX, Pa3pacTaloLimx-
CA MOHOJIMTOB B >KMBbI€, AVIHAMUYHBIE 1 YyBCTBUTESb-
Hbl€ 3KOCUCTEMDbI.

MpopomKaeT 3KONOrMYecKyto TeMy 1 NPoeKT Hebo-
ckpeba Re-Silience, no3sonstowwmii BoccTaHaBNMBaTb
6uomaccy, aBTopamy KOTOpOro BbiCTynunu [Auero
dcnuHo3a @urepoa (Diego Espinosa Figueroa) n
XaBbep BaneHcyana lNoHcanec (Javiera Valenzuela
Gonzalez) n3 Ynnn.

Mo unmeowWwmMca oueHKam 6onee 50% HaceneHuA
3emnu XMBeT B ropoAckmx noceneHusax. Poct mera-
MOMINCOB U VX pacluMpeHre BeYeT 3a cobol He ToMb-
KO KOJIOCCAsIbHbIN TEXHONOrMYECKUA NPOPbLIB, HO 1”
3HauUMTeNbHble HeyAauu Ha YpPOBHe 3eMJlenosib3oBa-
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HuA. MNeperpy3ka NOYBbl M3-3a MHTEHCMBHOTO FpPajo-
CTpOUTENbCTBA CTana MNPUYUHON BbIMUPAHWUA MHOFUX
BMAOB XMBbIX OPraHU3MOB, COKpaLleHWs NIoLopPOA-
HbIX 3eMeflb 1 HeKauyeCTBeHHOro pacnpeaeneHus 6uo-
Maccbl.

Oco3HaHue, YTo NoYBa, ee 6GUoOMacca n To, YTO OHa
NopoX[aeT, — 3TO OrpaHuNYeHHbI pecypc, AaeT Ham
HeKoTOopoe MpefcTaBfieHne O TOM, Kak Mbl JOJIXKHbI
XWTb, YTOObI COXPAHUTb U YIYYLLIUTb HaLly eCcTeCTBEH-
Hyto cpepny. Hebockpeb Re-Silience B nouckax otse-
Ta npepnaraeT No-HOBOMY OpPraHM30BbIBaTb U pac-
npeaenATb MNOYBEHHble pecypcbl U Gromaccy, Konu-
pysa npupoaHble GOPMbl, TaKMe Kak NyenuHble CoTbl,
Kopannosble prdbl ¥ MypaBeNHUKN.

Hawwn 3paHvA cerofHA He ycCTaHaBNMBAOT HUKa-
KWX OTHOLLUEHWU C OKpyXKalolen cpefomr, mmea He
6onblue OAHON-ABYX B3aMMOCBA3€e B OJHOM MecTe.
He6ockpe6 Re-Silience no3sonAeT nepectynuTb
Nopor 1 peopraHmn3oBaTb 3Ty NPaKTUKY NOCPEACTBOM
ONTMManbHOro NCMOMb30BaHMA NOYBbI M GLUOMACChI.

Heoknaccnuecknii He6ockpe6 XXI Beka pas-
pabotann amepukaHcKme apxuTekTopbl [IKOH
Xaysep (John Houser) n Napk Mak[ayann (Parke
MacDowell). laHHbIN NpoeKT nget B 06xop obwenpu-
HATbBIX CTUIMCTUYECKNX TEHAEHLMIN BbIYNCINTENIbHON
apxmTeKTypbl, obbeanHAA paclumpalowminca Habop
LMPPOBbIX MHCTPYMEHTOB C A3bIKOM Khaccuumsma.
B To BpemA Kak coBpemeHHble TexHonorum obneryatort
npoLecc reHeprpoBaHMA HOBbIX M Pa3sHOO6pasHbIX
apXUTEKTYpHbIX GpopMm, aBTopbl obpallaTca K Npo-
LIOMY, NPU3HaBaA HeonpefesieHHYl0 BbipasnTesb-
HOCTb, MPUCYLLYI0 KNacCMYeckuM snemeHTam, ¢op-
MaM U1 UX opraHmnsaumum, Takency. Knaccuumsm npegna-
raeT yCTOABLLYIOCA CXeMy, KOTOpasA NOMOraeT OLeHNUTb
W MOHATb apXuTeKTypy. Taknum ob6pa3om, Ha ¢oHe
npeobnafaHna HeonpeAeneHHbIX apXUTEKTYPHbIX
$OpM BO3HMKaeT HOBbI MPOEKT B iyXe MaHbepn3ma,
JOMONHALWMNA 1 MOANOULNPYIONIA KNNACCUUYECKNIA
KOMMNEKT fieTanen n Habop npaswu C MOMOLLbIO MeTO-
[0B MapaMeTpUYecKoro NPoeKTUpPoBaHNA.

ABTOpPbI NpeAnaraloT PacnosioKUTb AaHHbIA MPOEKT
Ha mecTe Chicago Spire, BO3BeAeHe KOTOPOro npu-
OCTaHOBJIEHO, PYKOBOACTBYACb UCTOpMen ropopa,
CBA3AHHOI CO CTPOUTENIbCTBOM HEGOCKPEOOB 1 06Y-
CTPOWCTBOM MNPOCTPAHCTBa. JTO 3A4aHWe MOHUMaeT
Knaccuyeckre Gopmbl Kak apXMTEKTYpHOEe CPeAcTBO
cmcTemaTmM3aumm coumnanbHOM CTPYKTypbl. Mapannenun
ouYeBUAHbI: KOHOUIYpaLMs OTAENbHbIX YacTel pery-
NupyeTcs BCeOOBbEMIOLMMU NPABUSIaMU NPONopLun
1 nopagka. Mimea 31o B BMAY, MOXHO OLEHUTb Knac-
cnyecknin ¢dacap 6alHM OTHOCMTENbHO €ro OTKO-
HeHMA OT HOPM CTPOroro KaHoHa. 3aecb npepcTaB-
NeHbl CTUIN: AOPUNYECKUN, TUFAHTCKUA MOHUYECKUN
N KOJoccanbHbli KOPUHGCKUI; OpAepbl UCMOJTHEHDI
B COOTBETCTBUM C UCTOPUYECKUMU HOPMAMM, HO KX
opraHu3sauma ABnaeTca epeTnyeckon. MameHunacb n
KOHOWrypaLma nepapxum B 3Toi ynaoTHEHHON 060-
NouKe 34aHNA N3 PacrnosIoKEHHbIX KackafoM Krnaccu-
Yyecknx noporos. [MaBeHcTBO Gosbliero opgepa Hag
MEHbLUUM 6ofee He cYUTaeTcs caMmo cobol pasymeto-

LWMMCA, HapylleHa NocnefoBaTesIbHOCTb 3/1eMEeHTOB
Ha MHOFOYMCNEHHbIX BO3BbIWEHMAX, PUTM U CUM-
MeTpUA TO NoABAAKTCA, TO ucyesaioT. Mo cyulecTsy,
3[laHVe OTpaXaeT COBPEMEHHble COLMalbHble CTPYK-
TYpbl, B KOTOPbIX NPOCTPaHHbIe 1 rMbKre coobuiecTBa
BbITECHM/IN KOCHbIE NepapXNYECKNe CUCTEMDI.

Made In New York - Hebockpebbl gns BepTtu-
KanbHOW ropOoACKON NPOMbBILIEHHOCTN — NPEANOXMNA
CroapT butTu (Stuart Beattie) n3 Bennko6putaHun.

3a nocnegHne HeCKONbKO AeCATUNETUN B MUPOBON
SKOHOMMKe npousoLlen rnobasibHbIN NepeHoC NpPouns-
BOACTBEHHbIX NpeanpuATUiA Ha BocTok, Ha pa3BuBa-
owneca poiHkKM Kutaa n MHannM, nckniountenbHo 13
COOOpPaXKeHNIN SKOHOMUYECKON LieniecoobpasHoCTH,
a He paan nHHoBaumn. OgHaAKO CKOPOCTb, C KOTOPOW
pacTeT ropoOACKOe HaceneHne, okasblBaeT BAUAHME Ha
Halle BOCNpUATUE CTPaTErnM noaneprkaHmaA cnpoca
N NPefnoXeHWA B Meranonmcax. YBenmyeHme uucna
MOPCKMX Fpy30MepeBO30K B MVpe MO3BOANIO MeCT-
HbIM NpeanpuHMMATENAM NepPeHecT MPOU3BOACTBO
B paioHbl feweBol paboyelt cuibl, HO Pe3Koe NoBbI-
WeHMe UeH Ha HedTb NMUWb NOATBEPXKAAET LOBOAbI B
nosb3y UX JIoKanm3auun no MecTy noTpebneHus.

Kak oxupaetcs, HaceneHve Hblo-Mlopka B TeueHne
cnepyloWwmx ABYX AeCATUAETMI BbipacTeT Ao 9,4 MiH
yenogek. Mpn 3ToOM U3-3a NepeHoca NPOMbILIEHHbIX
nNpeanpuATUI B MEHEE Pa3BUTbIe CTPaHbI, coLmanbHoe
HanpseHue B obLlecTBe ByaeT pacTn B reomeTpumye-
CKOW nporpeccuy nNpu NoCTOAHHO yBeNMUYMBatoLLenca
3aBMCUMOCTU OT mMMmnopTa. [ycToHaceneHHble ropoaa
C CONUIHBIM 3aMacoM CTapbiX GpabPUUHBIX CTPYKTYP,
Takue Kak Hblo-Mopk, MMeloT BO3MOXHOCTb B3rAHYTb
Ha HOBble pPaLMOHaNM3aToOpPCKue 1 rMbKue NpPOMbILL-
NEHHble MeToAbl, KOTOPbIE MOMOTYT BO3POANUTb NPOU3-
BOACTBO Ha MECTHOM M PErMOHaNbHOM YPOBHSIX.

MOXHO nM B CTECHEHHbIX YC/IOBUAX MJIOTHOW
3aCTPOMKM Meranosimca OpraHu3oBaTb OMpeaeneH-
Hble OTPAC/IN NPOMbILLNIEHHOCTY BEPTUKAJIbHO, YTOObI
npefoTBPaTUTb HEHYXHOe pa3pacTaHue Mpou3Bofa-
CTBa B FOPU30OHTANIbHOWM MAOCKOCTM, TEM CaMbIM CTU-
MYNMPYA FOPOACKOW M 3KOHOMMYECKMA pocT? Kak
JOJIXXeH OblTb MPMMEHEH MapaAnrMaTUYecKuin apxu-
TEKTYPHbIN NOAXOA ANA Noadep)KaHuA U NpoaBuXKe-
HUS MECTHOTO 1 O6LEeropoAcKoro MpPov3BOACTBA,
yTObbI CO3AaTb NpeLefeHT AJiA HOBOTO NMPOMBILIEH-
Horo yp6aHu3ma?

B mMupe cBo6GOAHOI TOProBAW W CTPEMUTENbHOW
rno6anvsauny faHHbIi MPOEKT MMEET CBOEN Lesbio
nccnegoBaHme rmbKux anbTepHaTe HeaGEKTUBHbBIM
NPOMBbILLIEHHBIM 3aCTPOMKaM, yAenssa Npu 3TOM 0CO-
60e BHVMMaHME BEPTUKANIbHbIM MPOU3BOACTBEHHBIM
GaLHAM.

CTPOVTENbCTBO «TONIOBOKPYXKUTENbHbBIX» BEPTMKAlb-
HbIX LiexoB OyfieT npexe BCero ocyLlecTBAATLCA B OblB-
LUMX NMPOMBILLTIEHHBIX PalioHaXx, Taknx Kak Yunbamcoypr,
JToHr-AineHp-Cutu, HotoTayH Kpuk 1 Pepg Xyk, roe egsa
Jepxalmecs Ha nnaBy GUPMbl BbITECHAIOTCA eLle
Janblie OT CBOMX NOTpebuTenel 13-3a 6onee BbICOKOM
aApeHAHON MNnaTbl U MOTEHUMANbHON HeonpeaeneHHo-
CT MOBTOPHOrO 30HUPOBaHUA. PON3BOACTBEHHbIE

LeHTpbl 6yayT BbIMOMHATE QYHKLMIO GU3NYECKOrO
006LLeCTBEHHO-MONUTMYECKOro 6apbepa, KOTOpbIi CTa-
HeT MPOTMBOAENCTBOBaTb OTpULATENbHOMY BAUAHUIO
HealeKBaTHOWM MPOMbILLSIEHHON MOSINTUKN HbIHELLHEN
aAMUHUCTPaUMK, a TakXe HacTynaTenbHOMY BTOPXe-
HIIO XKWJTbIX 1 KOMMEPUECKMX 3aCTPOEK B 6n3nexaliem
TNoHr-AiineHa-Cutn 1 Yunesamcoypre.

Tpu 158-mMeTpoBbIX GallHV, BO3BEAEHHbIX Ha MOJy-
octpoBe HbioTayH Kpuk B KymHce, npegHasHaueHbl
ONA COo3[aHNA HOBOIO MapagurmaTyeckoro ypbaHums-
Ma B paMKax 3SK/IEKTUYHOW WAMOCMHKpasuM ropopa.
Bocnpovi3BogumbIi  MPOMbILLIEHHDbIN  KnacTep npe-
JOCTaBfAeT Uenblii pAag Nerko TpaHchopMupyemblx
NPOW3BOACTBEHHbIX MOMELUEHNI, B KOTOPbIX MOryT
pa3MecTUTbCA Kak Masble, Tak U KPYMHbIA GUpMbl,
ucnosb3yollie B CBOEM MPOU3BOACTBE PYYHOWN TPYyL,
WU MOJTHOCTBIO MEXaHM3MPOBaHHbIM, KOTOpbIE MOXe-
NalT PacronoXnTbCA B CTAPOW, LEHTPaNbHOM, YacTun
Hblo-Mopka. BepTukanbHas nuHua c6opku, Geryuas
BBEPX MO H0XKHOW CTOPOHE KaXkaow 13 GallueH, CHabxa-
€T KPYMHY0 MALUMHOCTPOUTENbHYIO MPOMBILLIIEHHOCTb,
KOTOPOW B MPOTMBHOM Cilyyae TpeboBanack 6bl Orpom-
HasA TeppuTopuA. BHEWHMI MerakapKac, MoMeLleHns ¢
60/1bLLOI NepeMEHHON BbICOTON U BHELLHWNE KOHCTPYK-
TUBHbIE MOABEMHUKM 06ECrneurBalT MAKCUMATbHYIO
BapUaTVBHOCTb Y MPUCNOCO6NAEMOCTb MPOCTPAHCTB.
Bo3BpallueHre B COCTaB KOMMMEKCA CYMBOJINYECKOrO
y3KOro nupca 6b110 OCyLLeCTBIEHO AJiA TOFO, YTOObI BOC-
CTaHOBWTb aNlbTePHATUBHbIE METOZbl TPAHCMOPTUPOBKMY,
KOTOpble CTann pegkocTbio B ropoge ¢ 90-meTpoBbIMA
npoekumamm B cT-PuBep, utobbl BOAHBINA TPaAHCMOPT
MOF BHOBb CBOOOJHO B3aMMOAENCTBOBaTb Herlocpes-
CTBEHHO C 6OJIbLLOW arfioMepaLmein NPOMbILLIEHHNKOB
Ha MasieHbKOM y4yacTKe B LieHTpe ropoja.

B cpepgHem Kaxkpas GallHsA HacuuTbiBaeT 10 aTaxen
N umeeT 6503 KB. M MOJIe3HON MoWaan C BO3MOX-
HOCTblO pa3melleHnsa 6onee 1000 cOTPyOHMKOB UNun
40 mecTHbIX dupm. bonee 3000 paboumx mect / 120
npeanpvHUMaTenein MoryT pa3mecTuTbca Npu ycno-
BUW Pa3BUTUA KaXKAOro NPOMbILLIEHHOro y3na. M
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XU3HD HAL MATICTPAIIDHD

B coBpemeHHbIX Meranonmncax JOCTaTouHO COXHO HaNTM CBOOOAHOE MECTO ANS BO3BEAEHMS HOBBIX KMbIX U OPUCHbBIX
3naHniA. CneumanucTsl U3 apxutekTypHoro 6ropo AMLGM Yag Kennorr (Chad Kellogg) n MaTT bayn3 (Matt Bowles)
NPEANOXMNN NCMONb30BaTb ANA 3TOrO NPOCTPAHCTBO Hafl KPYMHbIMM TPAHCMOPTHBIMK MarucTpanamu. OHv paspabotant
HOBBIN BUT K1Noro Hebockpeba ana Hblo-Vlopka, KOTOPLIN AoMmkeH 06beAnHUTL 1 NPeobpa3oBaTb HeVCNOb3yemMble
TEPPUTOPWM BOKPYT Pa3fUHbIX TPAHCMOPTHBIX Y3710B B FYCTOHACENEHHYI0 MHOMOGYHKLIMOHANBHYIO Xyt OallH.
MpoekT, nonyunsmiA HasgaHre Urban Alloy (<fopofckoi cnnasy), 3aHsaN Nepeoe MecTo B KOHKypce «Kusble GaliHy
KMBbIX TOPOAOB» KypHana Metropolis, a Takxe nonyumn noouwputensHyio npemuio Evolvo Skyscrapers Competition 2014.

Matepmansl npegoctasneHsl EVOLO MAGAZINE
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puUrnHanbHaa KOHLENUUA KOMMeK-
ca Urban Alloy npepycmaTtpuBaet
CTpOUTENbCTBO 6Gonbluon GawHy ¢
MHOFOYMCIEHHBIMUN OTBETBIIEHNAMM.
3T0 HeobblYHOE COoOpyXeHue npep-
cTaBnAeT co60N NONy KOHCTPYKLUMIO, N3roTOBJIEH-
Hyl0 M3 MepennaBieHHbIX pesbcoB, — CBOeobpas-
HbIi MOCT Hap yXe CYLeCTBYIOLWMMN FOPOACKMMM
MarmcTpanamm, TakKUMn Kak Hafi3eMHble XKene3Hof0-
pOXHble NyTV 1 aBToCTpagbl. O6BMBAOWMI X, KaK

BblchM aBrycT/ceHTA6pb

CNpyT, AOM SKOHOMUT He TONbKO NPOCTPAHCTBO, HO
U CTpouTenbHble MaTepuranbl. EFo MOXHO «Bnucatb»
B pas3/iMuyHble HecTaHJapTHble TeppuTopuanbHbie
U 3KONOrnYecKkue ycroBus, NpuU 3TOM COOpPYXeHue
6yfeT COCTOATb M3 HEeCKONbKUX YacTel, B KOTOPbIX
pa3mMecTATcA KBapTMpbl U OPUCHbIE MOMELLEHNA.
Komnnekc MoXeT cTaTb BapuaHTOM AN OpraHu-
YeCcKoro pasBMTUA FOPOAa, a TakXKe NpeacTaBnATb
cobol afeKBaTHOE XWUJibe ANIA PACTYLLEro ropofCcko-
ro HaceneHus.

CTpemMAcb ONTUMU3MPOBATb HEOAHOPOLHYIO U
B3aVMOCBA3aHHYI0 CTPYKTYpY, CO3gaTesny npoekTa
MCMOMb3YIOT CreyunanbHble mMatepuanbl U Mo Mak-
CUMYMY 3afefCTBYIOT MPEeUMYLLecTBa Pacrnonoxe-
HUS COOPYXKEHWSA Haj TPaAHCMOPTHbIMW CUCTEMAMU.
KoHCTpyKumMs npepactaBnsetr coboi anbTepHaTuBy
CyllecTBylOWNM MPOEKTaM MOAEepPHM3aLun ropoa-
CKoO TeppuTopuu, paspabaTbiBaeT M npegnaraert
VHYIO KOHLIEMNLMIO ee YNNOTHEHWSA 3a cYeT CUMOroTu-
UeCKOro M3MEeHeHWs NpaBa Ha MCMOMb30BaHVe BO3-
JYLWHOro NPOCTPAHCTBA Haf CYLLECTBYIOWMMI TPAHC-
NMOPTHLIMY apTEPUAMM.

KOHLUENUMA

Camble guHamunyHble ropopa XXI Beka, Takue Kak,
Hanpumep, Hbio-Mopk, npeacTasnaT coboin
AHTPOMOTreHHbIN CnnaB, KOTOPbIN AENCTByeT Kak
ABUXYLLAA cMna no pasBMTUIO MHHOBALUN 1 couu-
aNbHOW CNIoYeHHOCTU. B HMX co3faeTcAa akTMBHOe
obuecTBo byaywiero, 3a CYeT MOCTOSHHO MeHsIo-
Wwmxca paemorpaduuecknx xapakTepucTuk Hacene-
HuA. Ho, uTo6bl COXpaHUTb CBOW CTaTyC Begyuiero
MUPOBOro LeHTpa, Hbio-MopK AonKeH NOCTOAHHO
COBepLlUeHCTBOBATbCA, GOPMUPYA BbICOKOTEXHONO-
rMYHylo cpefly o6uTaHusA. B cBA3M ¢ GbICTpbIM pas-
BUTUEM TEXHOMOrNN MNpPakTUYeCKM MFHOBEHHOFO
o6leHnA, KpynHble ropofa CTaHOBATCA MECTOM
NPUTAXEHUA Nyylwmnx yMmoB. [pyn 3TOM MNOTHOCTb
NPOXNBaHWA Nlogein 1 HeobXoANMOCTb UX MUTpa-
UMM BHYTPW OfHOW arnomepauuu MNpuUBOAUT K

CO3[aHMNI0 TPAHCMOPTHBIX Y XWIULWHbBIX Npobrem.
MmeHHO ana wx paspelweHus n 6bin paspaboTaH
npoekT Urban Alloy.

PacTyuime LieHbl Ha 3eMJI0 11 YCKOPUBLUMECS TEMIbI
pocTa uncna XuTenen caenann NpPoekTbl MOAEPHN-
3aUMM U YNJIOTHEHWSA COBPEMEHHbIX Meramnosnuncos
KpalHe CNoXHbiMK. [pagocTpouTenu yxke AaBHO
pacxBanMBaloT MPenMyLLecTBa Hannuma 3acTPOWiKM
6onblueii MAOTHOCTM BO3/ME Y3/10B O6LEeCTBEHHOro
TpaHcnopTa, u npoekT Urban Alloy npepnaraet yco-
BEPLUEHCTBOBaHHbIM BapuaHT 3Tol ugen. NMogobHoe
apXUTEKTYpHOE pelleHre MO3BONUT 3afeliCTBOBaTb
3HauMTEeNbHbIE «BO3AYLUHbIE» MPOCTPAHCTBA HaA Pas-
JINYHBIMW TPAHCMOPTHBIMY MYTAMU B KPYMHbIX Mera-
nonncax. Kpome Toro, XmTenu HOBbIX KOMMIEKCOB He
6ynyT TPATUTb MHOTO BPEMEHU Ha TO, YTOObI AOBPaATH-
CA [0 NIMHUA O6LIeCTBEHHOro TpaHcnopTa (MeTpo,
SNEKTPUYKM U T. M.).

Momumo Bcero npouero, komnnekc Urban Alloy
npefcTaBnseT cobon MHTepecHoe Au3aHepckoe
pelleHrie, KOTOPOE NOMOXET NPMAATb COBPEMEHHbIM
ropofAam HEMOBTOPVMbIE W YHUKalbHbIE YepTbl.

MXUNOE NPOCTPAHCTBO

Mo MHeHVI0 apXMTEKTOPOB, XUIbiMU GygyT nuLb
oTBeTB/IeHMA GallHW, a OCHOBHOW aTpuyM, NOKPbIBa-
IOWNIA y3en pa3BA3KM MOCYXUT NeLIeXofHON 30HOMN
1 nepexoAom OT OAHOro Koprnyca 34aHuA K gpyromy.
B KauecTBe KOHTPONBHOrO MpYMepa PacrnonoXeHusa
CBOEN CTPYKTYpbl aBTOPbl Bblbpanu nepekpecTok,

T S

ATpl/IyMHaﬂ 30Ha Hag
TPAHCNOPTHbIMWX NYTAMA
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QyHKUMOHanbHoe
30HMPOBaHVe
KomnieKkca

Al

KenesHasa fopora JloHr-AlneHpaa

agldy

Kunbe/Toproensa

rAe CXopATca »KenesHaa gopora JloHr-AnneHga n 7-a
NINHKA METPO.

Mpw 3TOM pa3paboTUMKU NPUHANN BO BHUMAHMWE TOT
baKT, UTO Ha pbIHKE HeABXXMMOCTY YHUGULMPOBaH-
Hble MPOCTPaHCTBA AJIA MAaCcCOBOro NOTPebuTens yxe
ycTynaioT no3vuun. fopofcKue XXUTENU XOTAT UMETb
pa3Hoob6pa3sHbie Kuyble TeppuTopmanbHble 06paso-
BaHWA, rAe OHU MOryT paboTaTtb, UrpaTb, XOAWUTb B
pecTopaHbl 1 OTAbIXaTb B Mpefenax newemn gocTyn-
HocTu. Mo Mepe Toro Kak pasBuTrEe TEXHONOTMIA CO3-
[aeT CnpocC Ha ynyuJlleHHble NepCcoHanbHble YCI0BUA
cpefibl 06WUTaHUsA, OOWECTBO CTAHOBUTCA TOTOBBIM
3annaTuTb 60sbLLE 338 NPOCTPaAHCTBO, KOTOPOE Co3aa-
HO C yyeTom Ux cobcTBeHHbIX NoTpebHocTen. [ln3aiiH
6alleH obneryaet pelleHmne 3TOM 3ajaun, OH AaeT BO3-
MO>KHOCTb COYETaTb B OLHOM CTPOEHUN NMOMELLEHMS C
pa3HbIM GYHKLUMOHaNbHbIM Ha3HaUYeHVEM, pa3Mepamm
1 KOHUrypaumen, KOTopble MeHAIOTCA OT UNHAPU-
YeCKMX 10 TPEYroJibHbIX MO BCE BbICOTE GalleH.

®ACA]

Tak Kak 3faHue AOSKHO COOTBETCTBOBATb LUMPOKO-
My CnekTpy OGYHKLUMOHaNbHBIX ONUMiA, nepen paspa-
60TuMKamy BCTana 3ajaya CO3LaHWA OPWUTMHaNbHOM

YpoBeHb A

YposeHb B

YposeHb C

Manbie n fomalHne O¢VICb|

Kunbe/ToprosnA

Kunbe/Pabota

A cepovc

BepTukanbHbIii
paspes KoMMeKca
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KOHCTPYKTVBHOWN CUCTEMbl. ITO cMmelueHne yHKUMA,
HapAfy C orpaHMyeHVAMU, BbI3BaHHbIMW KOHTYpamu
yyacTKa, CO3fiaeT CNIOXKHYI reoMeTpuyeckyto Gopmy
CaMOro CTPOEeHWA, ANA BOMJIOWEHNA KOTOPOW Tpe-
6yeTca rmbkaa dacapHas cuctema. OHa fomxHa obe-
CMEYNTb He TONbKO HEOObIUHbIE KOHOUIYPaALIMN XKINbIX
NMPOCTPAHCTB, HO 1 6OMbLIYI0 NPUCNOCOBNAEMOCTb K
NPUPOAHLIM YCIIOBUAM, YEM, CKaxkeM, 6eToH. s 3Toin
pOonU XOpOLLO NOAXOANT AVAroHanbHO-ceTyaTan CTPyK-
Typa KapKkaca. B oTnnuve oT 6eTOHHbIX KOHCTPYKLUNIA,
NpPenMyLLeCcTBO KOTOPbIX MPU CTPOUTENbCTBE 3aKJlto-
YaeTcA B MOBTOPAEMOCTM STaXel OfNHAKOBOW BbICOTbI,
BbI3BaHHOW HEOBXOANMOCTbIO MHOFOKPATHOMO UCMOb-
30BaHVA onanybku, cTanbHasA AUaroHanbHO-ceTyaTas
KOHCTPYKUMA MOXET 6biTb 3ddeKTVBHO BbICTPOEHA
nopa nio6oro NHAMBUAYaNbHOIO NONb30BATENS, TaK Kak
KaXAbli ee 3N1eMeHT «Bblpe3aeTcA» aBTOMaTU3MPOBaH-
HOW cucTemon. Mpn 3TOM 3a reoMeTpUYecKytlo CloX-
HOCTb BCel CTPYKTYPbl M PacronoXeHne 31eMEHTOB B
npotliecce MoHTaka oTBeyvaeT cuctema GPS.

KoHuenuuna orpaxpalollet KOHCTPYKLUK oTpakaeT
TakXe CTpemeHne ynyyllnTb XapaKTepuCcTUKK 3aTe-
HEHMA N OCBELLEHHOCTN MOBEPXHOCTU CJIOKHOW KOH-
CTPYKLMM Y MIHCONMPOBAHHOCTY »UJbIX MPOCTPAHCTB.
Bnaropaps ¢popme c nnaBHbIMY N3rMbamu, KBapTMpPbI
1 anapTameHTbl CMOTYT MoJlyyaTb 60onbliue CONHEYHO-
ro ceeTa.

[na ontummsauun cTpyKTypbl GpacafHOWM cUCTeMbI,
B KOTOPOW Ka)gad Touka UMEET yHUKanbHoe B3au-
MOJEeNCTBME C OKpYKawllel cpenoil, Heobxoaumbl
COBOKYMHOCTb MM CMELUeHUE HECKONbKUX FMOKMX
cuctem. Komnnekc pacnonaraetca Ha ceTke, KoTopas
nosTopsieT GOpPMy yyacTKa 3acTpouKku. B Kaxzon
TOUKe nepeceyeHnsa 31eMeHTOB CETKN NPOn3BOANTCA
aHann3 CTaHZAPTHbIX XapaKTePUCTMK MOBEPXHOCTN C

[lBe CTOPOHbI inaroHasbHoO-ceTyaTomn
depmbl CBA3aHbI MeXAY cobom

M Tun nepekpbITWi: CTanbHas
NAUTaMN NepPeKpbITUiL

6anka c xene3o6eToHHO
nauTon

BblCOKOMpPOY Hoii cTanmn

C>kaTvie fnaroHanbHo-
ceTyaToi KOHCTPYKLMM
COOTBETCTBYET ee -
pacTaxeHuio

Ha nepeceueHun aByx 6atueH
SN1eMeHTbl KOHCTPYKLUIA
anga =1 qaroro
yrepKapKaca pacnpocTpaHaTca
BO BHYTpPeHHee NpoCTPaHCTBO

B BU/le iNaroHanbHbIX CBA3EI,
AOXOAALMX 1O OCHOBaHWA 34aHNA

TOYKYM 3PEHMA ONTMMANbHOIO 3aTEHEHUA 1 Nepeaun
AHeBHOro cBeTa. 3aTeMm, COrMlacHO aBTOPCKOMY asro-
pUTMy, 3afefCTBYIOTCA BEpPTUKaNbHble W FOPU3OH-
TaNbHble pebpa, KOTopble CoYeTalTCA C NPOoPUAAMYN
Ha CMEXHbIX y3nax. Pe3ynbraTtom ABnAeTca onTimalib-
HaA cucTeMa AeKopaTMBHbLIX MeTannnyeckux pebep,
KOTOpble YHUKanbHbl ANA Ka)KAON CTOPOHbI 34aHNA,
OPUEHTUPOBaAHHOWN OTHOCMTeNbHO conHua. Mcxopa
M3 CTENEeHU WHCONMPOBAHHOCTM [aHHOrO Yyu4acT-
Ka MOBEPXHOCTW, MpeAronaraeTca Hanuume BblCO-
KUX rOPV30HTaNbHbIX pebep BAOMb 0XHON CTOPOHDI
dacapa u ewle 6onee BbICOKMX BEPTUKAbHbIX pebep
BAOJIb CTOPOH, KOTOPbIE OPUEHTMPOBaHbI Ha BOCTOK
1 3anag. Takum obpa3om co3faeTcA onpeaenieHHas
BbICOTA M OpueHTauma pebep ANA KaKAoW TOUKM
NMOBEPXHOCTH.

KomnneKkcHylo cuctemy HaBecHbix ¢dacafioB nna-
HUpPYeTCA U3roTaBnMBaTh NPW NMOMOLLM aBTOMATU3N-
pOBaHHbIX MPOV3BOLACTBEHHbIX NPOLIECCOB 13 Kaye-
CTBEHHbIX MaTepuasioB BTOPUYHOW nepepaboTku un
C NpoBeAeHMEM aHanm3a WX >KM3HeCrnocobHOCTU.
B pesynbraTte 3gaHMe NOKPOET TOYHbLIA U TOHKUN
CTPYKTYPHbIA Npodusb, KOTOPbLIN ynyywnt o63op
W yBENWYNUT NOCTyNNeHne [HEBHOro CBeTa B rMome-
LeHnA.

Pa6oTaloLue Ha pacTsXeHWe SNEMEHTbI ANaroHasnbHo-
CeTYaToN KOHCTPYKLIMM 1 MOAYNM CynepKapKaca
V3rOTOBMEHBI U3 NOMbIX TPYGOBUAHBIX SNEMEHTOB 13

Pa3mep KOHCOMbHbIX
3N1eMEHTOB = MOJIOBUHE
o6paTHoro wara.
CucTema rny6okmux
bepm nepekpbITHiL
BHYTPU KOHCTPYKLY,

S/ nofiiepXnBaeT

STaXkHbIE MUTbI

Cuctema pepm
NpOXOANT Yepes
————DbecTeq/Ban
noaaepxKy
KOHCTPYKLUN 1
CHWXaA faBneHne
Ha dyHAaMeHT

DyHpaMeHT: MolLHasA
KOHCTPYKLMSA Onupaercs

% Ha CMIOWHOM UK MANTHO-
CBalHbI GpyHAAMEHT

ABTOpbI NpPOeKTa NpPeanoXnunm CBOW OPUrUHanb-
HbII BapMaHT pelleHna ropoAckoro NpoCTpPaHCTBa.
OHV yBUAENu B 3TOM BO3MOXHOCTb 33aAeNCTBOBaTb
3Hepruo MaHxaTTeHa B APYrux panoHax ropoaa, He
HapyLlasa npu 3TOM CYLeCTBYIOWMNI pPeXum 3emse-
Nosb30BaHMA. ITOT XKMUON KOMMNEKC NpeacTaBnaeT
CO60I MONMHOCTbI0O MHHOBALMOHHYIO MOCTPONKY C
ncrnonb3oBaHnem Beaywmx GyTypuCTUYECKUX Tex-
Honorun. M

KoMMNoHOBOUHbIV NnaH

1 -TocTnHana

2 - CnanbHAa

3 - Qone

4 — BaHHaA KoMHaTa
5 - TexHnyeckune
nomeLleHna

6 — ViccnepoBatenbckme
30HbI

7 — Knaposble
8-CMM

9 - Cryana

10 - Appo

Cxema
pacnonoxeHus
Ha MecTHOCTU
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ynpasneHue

MANAGE

|[nporpammHoe obecneueHue

WHOOPMALIWOHHOE

MOJENUPOBAHUE

Bueapenue BIM: muthbl M peanbHOCTb

B BIM-TexHOnorm (MHGOPMaLMOHHOE MOAENMPOBAHNE 3[AHNI) 3aN10KEH KONOCCabHbIA MOTEHLMAN NOBbILIEHNA
PEeHTAbeNbHOCTN VHBECTULIMOHHO-CTPOUTENbHBIX MPOEKTOB. /IMEHHO No3TOMY BHeapeHue BIM B obnacTy
NPOMbILLIEHHOTO 1 FPAAAHCKOrO CTPOUTENBCTBA POCCUM Ha CETOAHALIHUIA JeHb ABNAETCA 3a[aUeit NPaBuUTeNbCTBEHHOMO
YPOBHS, B MPOLIECC PeLieHns KOTOPOW BOBMEYEHbI Pa3nnyHble MPOQUIbHbIE MAHCTEPCTBA, COBETHI 11 CIIYXO0bI.

Haluw skcnepTbl MMetoT 6oraThiid OMbiT BHeApeHUs BIM-TeXHONOMM, U Mbl C YIOBOMLCTBMEM NMOAEMMCA C Bamy
HaKoMNeHHbIMA 3HaHNAMY B HTEPECAX Pa3BUTIA CTPOUTENBHOM MHAYCTPUN CTPaHbI.

Tekct: AMUTPUI YYBPUK, TexHnueckmii aupekTop Mpynmb komnanui <AHOAPC»

po BIM HanucaHo yxe
oueHb MHoro. [locTteneHHo
3TO CNOBO YKOpeHAeTCA
B CO3HaHWM KakK NpOCTbIX
NPOeKTUPOBLLMKOB, TaK "
pykosoauTteneii. Kasanocb 6bl, 60nbLWNH-
CTBO cornawaetcs, 4to BIM - 3710 6ypy-
uee npoekTuposaHuA. Toraa nouemy
ycneuwHble NpoeKTbl BHeAPEHUA MOXHO
nepecuntaTtb No Nanbuam? [lymao, MOXHO
BblA€NINTb 1BE OCHOBHbIE NPUYNHbI, MeLla-
IoLMe HauaTb BHeJpeHMe.

» MNcuxonornyeckad. Ctpax U3MeHeHUA
NMPUWBLIYHON Cxembl pPaboTbl, KHepuus,
HenpuATUE HOBOTO NOAXOAA Ha BCEX YPOB-
HAX, rNy6nHHOE HenoHUMaHue mecta CATP
B [eATeIbHOCTU NPOEKTHOW OpraHm3auunu.

+ QuHaHcoBadA. He KapgaAa KommnaHuA
MOXeT Mo3BONUTb cebe MoKynKy Aopo-
roro MO wn ero BHeppeHue. ocnegHee,
KCTaTW, No LeHe NpubaukaeTcs K CTOUMO-
CTU CamMoro NporpamMMHoOro obecneyeHus.
Cpasy 3ameuy, UTO Ha CaMOM fefie NHBe-
ctuumn B BIM B cnyyae ygauHoro sHeppe-
HMA BO3BpPALLAIOTCA B TeyeHue ABYX-Tpex
net. Ho 310 Tema gnA gpyrown ctatbu...

B 3Toln cTaTbe A x0uy 06CYANTL HEKOTO-
pble pacnpocTpaHeHHble MUdbl O BHeape-
Humn BIM. A nockonbKy y MeHA ecTb AocCTa-
TOYHbIA NPAKTUYECKWIA ONbIT NCNOJIb30Ba-
Hus Autodesk Revit, To 1 peub noinget o6
3TOM NPOrpaMMHOM KOMIMeKce.

MU® Ne 1
Mocne BHeApeHUA NpUAETCA KapAuHanb-
HO M3MEHUTb BCK TEXHOJIOFMIO MPOeKTU-

poBaHuA. Kpome Toro, TAlbl n UMbl He
cMoryT paboTaTb MO-HOBOMY, MpUAETCA
NX MEHATb.

[aBanTte pgna npumepa paccMOTPUM
KNlacCUYeCcKyl CTPYKTYpy MPOEKTHOro
MHCTUTYTa (HeBaXKHO, B Uem BefeTcs pabo-
Ta: B AutoCAD nnu Ha KynbMaHe).

« TWN (TAM) npuHMMaeT OCHOBHbIe peLue-
HUA, TeHepupyeT 1 yTBepxaaeT obuyto
KOHUENUMI0 NpoeKTa, pa3faeT 3ajaHus,
«CBOANT» (KOOPAMHUPYET) NPOEKT.

« Begywmin cneumannct nonyyaet 3aga-
Hua ot [AlNa (FWMNa), pa3paeT ero ncnon-
HUTENAM U NPOEKTUPYET CaM, NpUHUMaeT
peweHna 1 cornacyeT UX C pykoBoauTe-
nem.

« MPOeKTNPOBLLNKN BbICOKOW KaTeropun
NPOEKTUPYIOT CBOU YUYaCTKN.

« TeEXHUKN 0OPOPMNIAIOT YEPTEXKN.
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Mpumepbl Mogenen 3aaHNIN KOMMepPYECKO
HeJBVKUMOCTY 1 TOPrOBOro LieHTPa

JTa cxemMa YHMBepcasibHa, OHa OCHO-
BaHa Ha o6lWMX npaBunax ynpasneHusa,
6e3 yuyeTa TOro, Kak (B Kakoin nporpamme)
pa3pabaTbiBaeTca fJOKymeHTauusa. U 3Ty
cxemy Mbl 6e3 npobnem mo)kem B3ATb 3a
OCHOBY npwu BHeapeHuu BIM.

Bbl npuBblknu paboTatb uHaue? Mol
MOXKEM ONMTMMU3NPOBATb Bally NPUBbIY-
HYl0 TEXHOJIOTUIO, B3AB M3 Hee nyuliee un
WCKJTIOYMB HEef04eTbl C MOMOLLbIO BO3MOX-
HOCTel COBPEMEHHbIX MPOrpamm.

B TexHMuecKkol yacTu Bonpoca BCe elye
npotue: Mbl Hay4YM CNeumnanmcTos, Aas UM
HOBbIV HarnAQHbIA MHCTPYMeHT. [la, oH B
yem-To cnoxHee npueblyHOoro AutoCAD,
HO ecn Mbl B CaMOM Hauvasie HacTpoum
ero KOHKpeTHO nof Bac, To paboTtaTb C
HUM GyaeT npouue, HarnsgHee n 6bicTpee.
Kctatuy, pabota MAlNa cywectBeHHO ynpo-

LaeTcA, eC/i OH NpPMHMMaeT pelleHna Ha
ocHoBe 3D-mogenu, a He NJIOCKUX YyepTe-
Xel. Hanpumep, ecnu 4To-TO HENOHATHO,
MOXHO 3a [iBa KNuKa NOCTPOUTb pa3pes,
nocmoTpeTb Ha y3en B dopmate 2D unm
B 3D, n TyT Ke HanucaTb 3aMeyaHus...
Kpacora!

MU® Ne 2

Mocne BHeapeHus Revit Bce HauHyT pabo-
TaTb B «epuHon 3D-mopenu», nostomy
«KpVBbIE» PYKW KOJJIEr He CMOTYT «MCnop-
TUTb BECb NPOEKT, N BUHOBATbIX He Hal-
felwb»,

Ha camom pene, B «eguHon 3D-mopenny,
co3faHHom B Revit, peann3oBaHo ueTKoe
pacnpepeneHve npas goctyna. Kak MuHu-
MyM, CyLlecTByeT [Ba BapuaHTa opraHum3a-
Luumn paboTbli:

+ C NOMOLLbIO CBA3aHHbIX $ainos, Korga
BCe BUAAT paboTy Apyr Apyra, Ho paboTa-
10T B pa3HbIX daiinax, n3 KoTopbix cobupa-
eTca obwan 3D-mopenb. M3meHATb palinbl
MOTYT TONIbKO MX BRaAenbLbl;

+ C NOMOLWWbIO €AMHOro LeHTpanbHO-
ro ¢ainna. B pamkax ¢anna BbigenaioTca
YyacTh MpPOeKTa, Ha KaXAaylo TaKylo 4acTb
Ha3HayaeTcA Bnageney. MameHAaTb Takme
YacTM NPOEKTa MOXKET KaXAbl yYaCTHUK,
HO TONbKO NOC/e pa3pelleHmnsa BnagenbLa.

Lpyrumun cnosamu, 6onee 3alMLieHHbIN
MeTo[l COBMECTHOWN paboTbl MpuaymaTtb
CnoxHo. Bce, koro mbl obyyanu, octanncb
[OBOJIbHbI U paboTaloT BMecTe 6e3 npo-
6nem.

MU Ne 3

Mpon3BOANTENBHOCTD KOMMAHUN cCylue-
CTBEHHO ynajeT Ha MepBOM 3Tane BHe-
ApeHusa.

Tunoson NATMAHEBHbIN Kypc Revit — 370,
npexpae Bcero, obyuyeHne nHTepdeincy. 3a
TaKoN KOPOTKUWN CPOK Hesb3A AOCKOHasb-
HO U3yuuTb Nporpammy. ECcTecTBEeHHO, Ha
NMUNOTHOM MpPOEKTe, BMECTO TOro 4Tob6bl
paboTtaTb, Baww creuyuanucTol 6yayT
cnpeTb Ha dopymax, CMOTPeTb YPOKK Mo
Revit B IHTepHeTe 1 B coTbIli pa3 nsobpe-
TaTb Befocmnes.

Mbl e cTaBUM cebe uenbio obyunTb He
TONbKO 1 He CTONbKO MHTepdelcy. MMaBHas
Halla 3afavya — cpopmMmpoBaTb CUCTEMHbIE
3HaHWA Yy ChylwaTtenen, nepepatb OMbIT,
HaKOMEHHbIV HAWIMMK KCMepTamu-npak-
TMKamu, o6yumnTb 3PPeKTNBHBIM NprieMmam
paboTbl, TeM «pULLKaM», KOTOpble obierya-

10T KM3Hb 1 YCKOpAT npouecc. U panee,
B paboTe Hag MUIOTHbIM MPOEKTOM, Mbl
OKa3blBaeM 3SKCMEpPTHYI MOALepXKY. Bbl
MoXeTe obpalaTbCa K Ham C NobbiMu
BOMpPOCaMU, U Mbl HallleM peLleHue.

B ntore Ha nepBom 3Tane BHegpeHUs
NpoV3BOAUTENbHOCTb He MajaeT, a pacTeT
UM XOTA Bbl OCTAeTCA Ha MPeXHeM YypoB-
He. A BOT ganblue — ToNbKo pocT!

MUOD Ne 4
Revit - nporpamma AnA 3CKWM3HOro, a He
pabouero npoeKkTMpPOBaHMA.

[a, «pabouky» B Revit genatb HenpocTo,
0COOEeHHO TeM, KTO TOJIbKO YTO 3aKOHYMN
6a30Boe 06yueHme. TyT KpotoTcA ABe Npo-
6nembl.
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Mpumep mogenu 3gaHna
XKMoro Komrnekca

+  Henpopa6oTaHHble CcTaHAapTHble
WabnoHbl, Ayl me B KOMIMIEKTE NOCTaBKM.

[na Toro uyTO6bLI rapaHTMpoBaTb 3aKas-
UMKy «BbICTPbIA CTapT» U nerkoe opopm-
neHvie paboyei JOKYMeHTaLMK, Mbl co3fa-
NN «<KOMMJIeKTbl aganTayun Revit» no Bcem
OCHOBHbIM pa3fenam npoekTta. OHU BKtO-
yaloT B ceba HacTpoWKn odopmieHns npo-
ekTa no FOCT, wabnoHbl cneunduKauuin ¢
aBTO3aMo/IHEHNEM 1 BGUOINOTEKM KYMHbBIX»
CEMENCTB, MaKCMMaJibHO aBTOMAaTU3UPYIo-
WX paboTy.

+ HepocTtaTouHbli ypoBeHb BnajeHuA
nporpammoi nocsie 6a3oBoro obyuyeHus.

YTto6bl pewnTb 3Ty Npobriemy, Mbl paspa-
60Tanu cneymnanbHbie Kypcbl No odpopmie-
HUo paboyei JOKYMeHTaLMmn C UCMOMb30-
BaHVEM HalMX «KOMMJIEKTOB ajanTtaLum.
[maBHaA 3afjaya Takux KypcoB - cdop-

MWpPOBaTb CUCTEMHbIE 3HaHWA y Chylla-
Tenen, nepepatb OMNbIT, HAKOMMEHHbIN
HaWWMKU 3KCnepTaMu-NpakTuKamu, o6y-
UnTb 3P PEKTUBHbLIM NpreMam pPaboTbl, TEM
«purLWKaM», KOTopble 0bnervyalT XU3Hb ”
yckopstoT pabory.

B 3aBeplweHue A xoten 6bl 06paTUTH
Balle BHUMaHMEe Ha HeCKONbKO peanbHbIX
npo6nem, MeWwawLWmx yCnewHo 3akoHYNTb
HauaToe BHejpeHue:

+ OTCcyTCTBME MONIHOLEHHOrO TeXHU-
Yyeckoro 3afjaHua Ha BHeppeHue. Ecnn
ero HeT, TO OTCYTCTBYeT MOHMMaHWe Kak
KOHeYHOW uenu, Tak M camMoro npouec-
ca. BHegpeHve cTaHOBUTCA 6E€CKOHTPONb-
HbIM U HeynpasnsembiM. Kpome Toro, Kak
MOXHO NPUHUMaTb paboTy, He nmes nNpea-
CTaBfIeHUA O TOM, YTO Bbl 3aKa3zanu?

« OTCcyTCTBME NMUa, OTBETCTBEHHOrO 3a
CATP n ero mopepHM3aumi co CTOpoO-
Hbl 3aKa3umKa. PykoBoguTenb NpoeKTHOW
KOMMaHMM 4acTo He noHumaeT, yto CATP -
3TO OYeHb BaXKHafA cocTaBnALWan ero 6us-
Heca. MpeacTaBbTe, ecnun 6bl B drpme He
6b1n10 6yxrantepa Uan Ha NpoeKkTe He 6bino
6b1 TWMa. Mexpy Tem, Takasa napajok-
canbHaA cMTyauusa BCTpevyaeTcAa Crniolb
N pAjoOM — 3TO cuuTaeTca HopmoW. Ecnnm
HeT OTBETCTBEHHOro, NitobaA BHegpeHHanA
TexHonorma pywutca 3a nonroga! Kpome
TOro, ecnu He nNpupatb BHeApeHuio odpu-
LManbHbIA CTaTyC BHYTPEHHEro npoekTa,
He BbIJENUTb Ha Hero BpemMa — PYKOBO-
OUTeNnV MPOEKTHbIX Fpynn 6yayT MpocTo
TMXO caboTMpOBATb €ro, OTMpPaBfAA Ha
0byueHVe He TeX, KO0 HY>XHO, a TeX, KOro
He »KaJlko «CopBaTb C MpoeKTan.

« OTCYTCTBME MOHMMaHWA NOTPEOGHOCTU
B CTaHJapTu3auum paboTbl, pa3paboTku
CAMP CraHpapTta npeanpuAaTuA. 3Ty oue-
BMAHYIO BeLb TakXKe MOHUMAIOT HEMHOTMe.
Ecnn HeT onucaHHOW MeToAuKU paboThl,
OTCYTCTBYET KOHTPOJIb 3a €€ UCMONTHEHNEM,
mobas BHeApeHHas TeXHONOorvA pPyWwuT-
CA C NepBbIMU KapOBbIMU U3MEHEHUAMU
(yBOnbHEHMEM WAM NpUeMOM Ha paboTy
HOBbIX CMEeLNannCcToB) U faxke paHblue! M

Moppo6Hee 06 3TUX Npo6nemax
1 0 TOM, KaK UX uséexarb,
ynTanTe B cnepylowen craTbe.

) P Al
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YAAPHDIE BETPOBbDIE HATPY3KHK
W KBAHTOBbIE 3SAKOHOMEPHOCTH
OOPMWUPOBAHKA NOPbLIBOB BETPA

Texkct: MUXAUN XNbICTYHOB, BAJIEPUIA MPOKOMbEB, XXAHHA MOTUJTIOK

'FF

L,

BEPUOUKALINA KBAHTOBOW
TMMNOTE3bl NO AAHHbIM
METEOHABJIIOAEHUI B MOCKBE
BkauecTBeb6a3zoBoromMaccrBaucronbyemaaH-
Hble MeTeoHabnogeHUn B MOCKBe 3a Nepuog,
€ 01.01.1973 no 31.08.1987 (5355 cyTok = 14,66
NeT), a B KaUeCTBe MacCMBa AAHHbIX O TeKyLlem
COCTOAHUN METEOPOIOrMYecknX NPoLIeCccoB —
roKasaTeny aHanornuyHbix MeTeoHabniope-
HUA 3a nepuog ¢ 01.01.1995 no 31.08.2009
(5355 cyTok = 14,66 nert). BpemeHHON NHTep-
Ban coctaBnset 22 ropa. Bbibop 6onblioro
WHTEpBana MeXay MaccuBamun HabniopeHui
NO3BONAET YCTPAHWTb BO3MOXHble C/lyyaliHble
KOppPenALMOHHbIE NPOABAEHNA U B3aMMHOe
BANAHME [aHHbIX CTAaTUCTMYECKOro aHanmsa
apyr Ha apyra. Ha puc. 9 npusegeH rpaduk
3aBMCMMOCTN KONIMYeCTBa NOPbIBOB BeTpa B
Mockse oT ckopocTu (M/c) BeTpa s(V) B nepu-

of ¢ 01.01.1973 no 31.08.1987 n B nepwvog
¢ 01.01.1995 no 31.08.2009 c pa3spelueHnem
dvV=0,5m/c.

KpwvBble Ha puc. 9 3a ob6a neproaa Habnto-
OeHUNn HocAT rpebeHuYaThii  xapakTtep.
OpgHako umeeTcA CylecTBeHHoe paclun-
peHune KpuBblX, YTO MOXEeT CKa3aTbCA Ha
TOYHOCTWN AanbHenwmnx pacyetos. B cBasn
C 3TUM aBTOpamu Obin BbINMOMHEH 6onee
AeTanbHbI aHaNU3 AaHHbIX C paspelleHrem
dV=0,1 m/c. B pe3ynbTate 6bii nonyyeH pak-
TUYECKN NMHEeNYaTbI XapaKTep CTaTUCTU-
yeckoro pacnpefeneHna MNopbIBOB BeTpa
no ckopoctam (m/c) (puc. 10) gna nepuopa
HabnogeHua ¢ 01.01.1973 no 31.08.1987. inA
conocTtaBfieHns Ha puc. 10 Takxe npusepge-
Hbl ornbawowme rpadpuKoB CTaTUCTUYECKO-
ro aHanmsa ana nepmogos ¢ 01.01.1973 no
31.08.1987 1 ¢ 01.01.1995 no 31.08.2009.
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[na nepropga HabnogeHna ¢ 01.01.1995 no
31.08.2009 Takxe Obin nonyyeH dakTnye-
CKW INHENYaTbIN XapaKTep CTaTUCTUYECKOTO
pacnpefieneHus NopbiBOB BeTpa MO CKOPO-
CTAM, KaK NokKasaHo Ha puc. 11.

Pe3ynbTathbl aHanu3a xapakrepa cTaTucTu-
YyecKoro pacnpegesneHys NopbIBOB BETPa Mo
CKOpOCTAM Ansa obounx neprmofdoB Habnoge-
HMA MO3BONAIOT YCTAHOBUTb 3aBUMCUMOCTb
ckopocTell GopM1POBaHKA NOPbLIBOB BETPa
OT HOMepa nuKa V(n) nx craTucTnyeckoro
pacnpegenenua (puc. 12).

Hauano Hymepaumu NKoB B JaHHOM Chy-
Yae 6b1/10 BbIGPAHO YCNOBHO, TO €CTb Hauu-
Has C Hambonee pe3KO BbIpaKeHHOro Ha
KpuBbIx Ha puc. 10 n 11. ToyHble 3Ha4YeHuA
ckopocTel (M/C) NMKOB yKasaHbl Haf cOOT-
BETCTBYOLWMM CTONOUOM AMarpammbl Ha
puc. 12.

B cooTBeTcTBUM C AMarpamMmmolit Ha puc. 12
npupalleHne CKOPOCTU Mexay nuKamu
bopmMmnpoBaHNA NOPbLIBOB BETPA COCTABNAET
(B cpepgHem)

Vo=V,

o (13)
_ 574-37

29
Mo aHanorun c pacyetamn (3) n (4),

NCnonb3ya nonyyeHHoe 3HauyeHuve (13) ana
CpepHero npupalieHua CKOPoCTU Mexay
COCeAHVMYM MrKaMK pacnpepeneHnsa nopbi-
BOB BeTpa Mo CKOpocTAM $GOPMUPOBaHUS,
BbIYMC/IIM MOMEHT MMMynbca, Heobxoau-
MbIi AnAa GopmMMpoBaHMA MopbiBa BeTpa,
Kak B eguHuLe obbema BO3ayxa, Tak U Ana
OAHOWN MOsIeKybl:

AF =

wmie=185ule

.
W04
w025 10" e =233=10" Jucnc
OTKyAa MOMEHT MMMyfnbca B CpefHeM Ha
ofHy mMonekyny 6yaeT cocTaBnaTb

K=aVpr. =185"x)1238
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- K 233 %107
ko ——- =NHE KM=
N 2,07689x10° (15)
=1,12=10" Jwexc
Takum o06pa3om, NOSyYEHHbII MOMEHT
MMMyfbca MpeBbllaeT 3HauyeHre MOCTOsAH-
Holi MNnaHKa He 6onee yem Ha 5,8%:

Ak 100% =K ="« 100% =
k k

(16)

_L12x10* ~1,054571726 x 10
1,12x107
[laHHOe npeBbiWweHne 3HavyeHua nocTo-

AHHOW [MNaHKa BMNosiHe 06BACHMMO U ABMS-
eTcA cneacTBmem KonebaHu Temnepary-
pbl, BNAaXHOCTU N KOHLUEHTPALUN a3po30-
nen. Takxe ans MocKBbl B OCEHHE-3UMHUI
neprog XapakTepHbl TyMaHbl U OCagKu B
BUAE XKNAKOW BOAbI N NeAAHbIX KPUCTaNIoB.
Tonbko M3MeHeHne TemnepaTypbl B npege-
nax £20 °C MOXeT NpUBeCTM K M3MEHEHUIO
NJOTHOCTY BO3JyXa Ha 22,6%.

x100% = +5,8%

BEPUOUKALINA TMMOTE3bI

Mo AAHHbIM METEOHABJIIOAEHUN

B HUAMEN

B kauectBe 6a3oBoro maccupa WUCMONb3y-
eM [aHHble meTeoHabngeHun B Huamen
3a nepwop ¢ 01.01.1973 no 31.08.1987
(5355 cytok = 14,66 neTt), a B KayecTse
MacCvBa [AaHHbIX O TeKylem COCTOAHUU
MeTeopONornyeckmnx npoLeccoB — MoKa-
3aTeNnn  aHanoruyHbix MeTeoHabnoge-
HuI 3a nepuog ¢ 01.01.1995 no 31.08.2009
(5355 cyTok = 14,66 neT). BpemeHHON NHTEpP-
Ban cocTaBnsAeT 22 roga. Boibop 6onbluoro
MHTepBana Mexay mMaccvBamu HabnogeHua
NO3BONIAET YCTPaHNTb BO3MOXHble Cnyyvait-
Hble KoppenAuMOHHble NPOABAEHNA U B3a-
MMHOE BAUAHME AAHHbIX CTaTUCTUYECKOro
aHanusa apyr Ha gpyra. Ha puc. 13 npusegeH
rpaduk 3aBUCMMOCTM KONIMYeCTBa NOPbLIBOB
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Puc. 9. Tpaduk 3aBNCUMOCTH KOnMyecTBa NopbIBOB BETPa
B MockBe oT ckopocTu BeTpa (paspelueHue dV = 0,5 m/c):

— CMHAA KpuBasa no gaHHbiM ¢ 01.01.1973 no 31.08.1987;
— KpacHasA Kpveas no aaHHbiM ¢ 01.01.1995 no 31.08.2009

Puc. 10. Tpaduk 3aBrcMMoCTy KonmnyecTsa nopbiBoB BeTpa B MOCKBe 0T CKOpoCTH
BeTpa (M/c) B nepurog ¢ 01.01.1973 no 31.08.1987 (pa3peweHue dV =0,1 m/c)

BeTpa B Huamenn ot ckopoctu (m/c) BeTpa
s(V) B nepnog c 01.01.1973 no 31.08.1987 n
B nepwuopg c 01.01.1995 no 31.08.2009 c pas-
peweHunem dV = 0,5 m/c.

KpuBble Ha puc. 13 3a oba nepuoga
HabnogeHNss HOCAT rpebGeHYaTbll Xapak-
Tep. OpHaKo MMeeTcA CyllecTBeHHOe pac-
LIMPEeHMe KPUBbIX, YTO MOXET CKa3aTbCA Ha
TOYHOCTU AanbHenwWwmnx pacyetos. B ceA3m
C 3TUM aBTOpamu Obin BbINMOJIHEH Gonee
[eTanbHbI aHann3 AaHHbIX C paspeLleHem
dV=0,1 m/c. B pe3ynbTate 6bin1 nonyyeH dpak-
TUYECKN NUHeNYaTblii XapaKkTep CTaTUCTU-
YyecKkoro pacnpefeneHvna MopbIBOB BeTpa
no ckopoctam (m/c) (puc. 14) ana nepropaa
HabnogeHua ¢ 01.01.1973 no 31.08.1987.

[na nepvoga HabnogeHns ¢ 01.01.1995 no
31.08.2009 Takxe Obin nonyyeH dakTuue-
CKW IMHEeNYaTbI XapakTep CTaTUCTUYECKOro
pacnpeneneHns NopbIBOB BeTpa Mo CKOpo-
ctam (puc. 15).

Pe3ynbTaTbl aHanu3a xapaktepa cTaTuCTu-
Yyeckoro pacrnpepeneH1sa NopbIBOB BETPa NO

cKkopocTaAM ana obomx nepronos Habnoge-
HWA NO3BONAIOT YCTAaHOBUTb 3aBUCMMOCTb
ckopocTell GopM1pPOBaHKA NOPbLIBOB BETPa
OT HOMepa nuKka V(n) ux cTaTucTuyeckoro
pacnpepenexua (puc. 16). Hauano Hymepa-
LuM NMKOB B faHHOM ciyyae 6bino BbI6paHo
YCJIOBHO, TO €CTb HauMHaA C Hambonee pesKko
BblpaXK€HHOro Ha KpuBbIX Ha puc. 14 n 15.
TouHble 3HauyeHWAa ckopocTel (M/C) NMKOB
yKa3aHbl Haj COOTBETCTBYOLUM CTON6LOM
anarpammbl Ha puc. 16.

B cooTtBeTcTBUM C ArarpaMmon Ha puc. 16
npupatieHne CKOpoCTM MeXAy MuKamu
$opMrpoBaHMA NOPbLIBOB BETPA COCTaBNAET
(B cpepgHem)

=¥, _556-18

>3 7 e=1TTmie (17)

Mo aHanorum c pacyetamun (3) n (4),
NCNonb3yA nonyyeHHoe 3HaueHuve (17) pna
cpepHero npupalleHns CKOPoOCTU Mexay
COCeAHVMW MVKaMW pacnpepeneHnsa nopbi-
BOB BeTpa Mo CKOpOCTAM $GOPMUPOBaHMS,
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BbIYMC/IVIM MOMEHT MMNynbca, Heobxoau-
MbIi Ana GopmMMpoBaHMA MopbiBa BeTpa,
Kak B eAnHuLe obbema BO3AyXa, Tak U ANA
OAHOWN MOMIeKYNbl:

BE=aVpr. =17712x1,228% «
([ M

)

(18)
w1, 025% 107 w=2228x10" JIw=c

OTKyAa MOMEHT MMNyibca B CPeAHeM Ha
ofAHy monekyny 6yaeT cocTaBnATb

Fe K_ o 2228x 107

N 20768910

=1073= 107" Jiwe e

Taknm 06pa3om, MONyuYeHHbIi MOMEHT

MMNyNbCa NPEBblLAeT 3HauyeHWe NOCTOAH-
Holt [MnaHKa He 6onee yem Ha 1,7%:

THECE W=

(19)

Ak 100% =K1 < 100% =
k k

(20)

~ 1,073x107 —1,054571726 x10™

B 1,073x107*

[laHHOe npeBbilWeHe 3HaYyeHUA MNoCTOo-
AHHONM [lNaHKa He3HauuTenbHO U ABNAET-

cA cnepcTBrem KonebaHuwii Temnepatypbl,

x100% =+1,7%

BNAKHOCTU M KOHLEHTpauumu aspo3onen.
MonyyeHHas BblCOKasA TOUHOCTb O6BACHAET-
CA 3KBaTOpMasbHbIM NosnoxeHnem Huames,
BO3JyX KOTOporo Haubonee 651130k no
CBOVIM NapameTpam K CyXoMy 1 YNCTOMY.

BEPUOUKALINA TUNOTE3bI

no AAHHbIM METEOHABJTIIOAEHUIA

B HblO-NOPKE

B kauecTBe 6a30BOro MaccuBa WCMOJb-
3yeM fAaHHble MeTeoHabniogeHuit B Hblo-
Mopke 3a nepuoa c 01.01.1973 no 31.08.1987
(5355 cytok = 14,66 net), a B KayecTse
MaccMBa [JaHHbIX O TEKYyLEeM COCTOSHUU
METEOPOOrMyeckux MpoLeccoB — Moka-
3aTeny  aHanNoruyHbiX MeTeoHabnopae-
HUI 3a nepuog ¢ 01.01.1995 no 31.08.2009
(5355 cyTok = 14,66 neT). BpemeHHoOW NHTEpP-
BaJl cocTaBnseT 22 roga. Bolbop 6onbluoro
WHTepBana mexay MaccvBamu HabnogeHus
Nno3BosiAeT YCTPaHUTb BO3MOXHble Ciyyall-

Puc. 11. Tpaduk 3aBNCUMOCTY KONMYeCTBa NOpbIBOB BeTPa B MOCKBE OT CKOPOCTU
BeTpa (M/c) B neprog ¢ 01.01.1995 no 31.08.2009 (pa3pewenne dV = 0,1 m/c)

Puc.12. [lnarpamma 3aBNCMMOCTY CKOPOCTe GOPMUPOBaHMSA MOPLIBOB BETPa OT YC/IOBHOMO HoMepa
nuka V(n) nx ctatuctnueckoro pacnpegenenuns 8 Mockee
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Hble KOppenALUMOHHble NPOABAEHNA N B3a-
VUMHOEe BAWAHWE AaHHbIX CTAaTUCTUYECKOTrO
aHanu3a apyr Ha agpyra. Ha puc. 17 npusegeH
rpaduk 3aBUCMMOCTM KONIMYeCTBa NOPbLIBOB
BeTpa B Hblo-Mopke oT ckopocTu (M/c) BeTpa
s(V) B nepuopg ¢ 01.01.1973 no 31.08.1987 n B
nepuog c 01.01.1995 no 31.08.2009 ¢ pa3pe-
weHnem dV = 0,5 m/c.

Kpueble Ha puc. 17 3a oba nepuopa
HabnogeHna HocAT rpebeHyaTblili Xapak-
Tep. OpHaKko MMeeTcA CyllecTBeHHOe pac-
LUMPEHME KPUBBIX, YTO MOXKET CKa3aTbCA Ha
TOYHOCTU AanbHeNnWunX pacyetos. B cBA3m
C 3TM aBTOpamMu OblN BbINONHEH Gonee
[eTanbHbI aHann3 AaHHbIX C pa3peLlleHrem
dvV=0,1 m/c.

B pesynbtate 6bin monyyeH dakTMUecKu
NMHeNYaTbI XapakTep CTaTUCTUYECKOro
pacnpefeneHna NOpbIBOB BETPa MO CKOPO-
cTam (M/c) (puc. 18) ansa nepuopa Habnoge-
HuA ¢ 01.01.1973 no 31.08.1987.

[ns nepropa HabnogeHus ¢ 01.01.1995 no
31.08.2009 Takxe 6bin nonyyeH ¢akTuye-
CKV INHENYaTbIN XapaKTep CTaTUCTUYECKOTO
pacnpeneneHna NopbIBOB BETPa MO CKOPO-
ctam (puc. 19).

Pe3ynbTaTbl aHanM3a xapakTepa CTaTucTu-
YyecKkoro pacnpeneneHns NopbLIBOB BETpa Mo
CcKopocTsAM AnA oboux nepuogos Habnwoge-
HUA NO3BONAIOT YCTAaHOBUTb 3aBUCUMOCTb
ckopocTein GopMrpoBaHUA NOPbIBOB BETPa
OT HOMepa nuKa V(n) ux cTaTMCTUYECKOro
pacnpegenenuna (puc. 20).

Hauano Hymepauun NnnKos B JaHHOM Chy-
yae 6b1110 BbIGPAHO YCNOBHO, TO €CTb Hauu-
Has C Haubonee pe3KO BbIPAaXXEHHOro Ha
KpuBbIX Ha puc. 18 n 19. TouHble 3HaueHuA
cKopocTen (M/C) NMMKOB yKasaHbl Hafj COOT-
BETCTBYIOLWMUM CTONOLOM AMarpamMmbl Ha
puc. 20.

B cooTBeTCTBMM C Ararpammont Ha puc. 20
npupalieHne CKOPOCTU MeXAY MNuKamu
dbopmMmpoBaHKA NOPbIBOB BETPa COCTaBSAET
(B cpegHem)

L P =¥, T22-94
Al = F '=T.1r c=1 84 uic Q1)
Mo aHanormm c pacyetamn (3) n (4),
NCNonb3ya nonyyeHHoe 3HayeHuwe (21) ana
CpeAHero npupalieHna CKOPOCTU Mexay
CoCefiHUMY NVKamu pacnpefeneHna nopbi-
BOB BeTpa Mo CKOPOCTAM (OPMUPOBAHUA,
BbIYMC/IIM MOMEHT MMNynbca, Heobxoau-
MbIi AnAa GopmMmpoBaHUA MopbiBa BeTpa
Kak B efviHMLe obbema BO3AyXa, Tak U AnA
O[HOWN MONEKYbl:

=184 %1228 5 &
¢ M (22)

% 1,025 10" =2316x107 Jfwxe
OTKyia MOMEHT UMNynbca B CpeaHeM Ha
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Takum o6pa3om, NONyYEHHbI MOMEHT
MMNyNbca NpPeBblllaeT 3Ha4yeHWe MOCTOAH-
Holi MnaHKa He 6onee yem Ha 5,4%:

A 100% = K= 1000 =
3 %

(23)

_LlIsx 1074 —1,054571726 x107** (24)
1,115%107
[aHHOe npeBblWweHne 3HaYeHMA NOCTOAH-
Hoii MMnaHKa BrnosHe O0OBACHUMO U ABNAET-
CA cneacTBuem KonebaHun TemnepaTtypbl,
BNIAXXHOCTM W KOHLEHTpauunu aspo3onen.
Takxe ana Holo-Mopka xapakTepHbl TyMaHbl
1 OCafKn B BMAE KMAKOW BOAbl U nefaHbIX
Kpuctannos. TonbKo M3MeHeHue Temnepa-
Typbl B npegenax £10 °C MOXeT npuBecTn K
M3MEHEeHUIo NNOTHOCTU Ha 11,3%.

x100% = +5,4%

BEPUOUNKALINA TMMOTE3bI

No AAHHbIM METEOHABJTIIOAEHUN

B TOKNO

B kauyecTBe 6a30BOro MaccvBa AaHHbIX
ncnonb3yeMm faHHble MeTeoHabnogeHuii B
Tokwno 3a nepuog ¢ 01.01.1973 no 31.08.1987
(5355 cytok = 14,66 net), a B KauyecTse
MaccMBa [AaHHbIX O TeKYyLEeM COCTOAHUU
MEeTeopONOrnyeckmx npoLeccoB — MoKa-
3aTeNM  aHaNnoruuyHblx MeTeoHabnwope-
Hun 3a nepuop ¢ 01.01.1995 no 31.08.2009
(5355 cyTok = 14,66 net). BpemeHHON nHTEpP-
Ban cocTaBnseT 22 roga. Boibop 6onbluoro
MHTEpBana Mexay mMaccvBamu HabnogeHus
No3BONIAET YCTPaHUTb BO3MOXHbIE Clyyail-
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Hble KOppenALMOHHble MPOABIEHWA 1 B3a-
VUMHOE BIUAHWE AaHHbIX CTATUCTUYECKOrO
aHanu3a apyr Ha apyra. Ha puic. 21 npusegeH
rpadurK 3aBNCUMOCTM KONMYECTBa NOPbIBOB
BeTpa B TOKMO OT CKOpOCTU (M/C) BeTpa
s(V) B nepuog ¢ 01.01.1973 no 31.08.1987 un
B nepwopg ¢ 01.01.1995 no 31.08.2009 c pas-
peweHuem dV = 0,5 m/c.

KpvBble Ha puc. 21 3a oba nepuopa
HabnofeHnsa HOCAT rpebeHYaTblii Xapak-
Tep. OfHaKo MMeeTCs CylecTBEHHOe pac-
LIMPEHMEe KPUBBIX, YUTO MOXKET CKa3aTbCA Ha
TOYHOCTU JanbHenwmnx pacyeToB. B cBasn
C 3TM aBTOpamMu Obli BbINONHEH 6Gonee
JeTanbHbI/ aHanNM3 AaHHbIX C pa3peLleHreM
dV = 0,1 m/c. B pesynbrate nonyuyeH daxtu-
YecKn JIMHenyaTblil xapakTep craTucTuye-
CKOTO pacnpepenieHns NOpbiBOB BeTpa Mo
CKOPOCTAM (M/C), Kak MOKa3aHO Ha puc. 22,
ans nepvoga HabniogeHua ¢ 01.01.1973 no
31.08.1987.

[na neprnopa HabnoaeHns ¢ 01.01.1995 no
31.08.2009 Takxe 6bln nonyyeH dakTuue-
CKW NTHEeNYaTbI XapakTep CTaTUCTUYECKOro
pacnpefeneHus NopbIBOB BeTpa Mo CKOpo-
CTAM, Kak MOKa3aHo Ha puc. 23.

Pe3ynbrathl aHann3a xapaktepa cTaTucTu-
YyecKoro pacrpegesieH1s NopbIBOB BETPa MO
CKOpOCTSIM AnsA obourx nepuonaos Habnwoge-
HUA MO3BONAT YCTAHOBUTb 3aBUCMMOCTb
ckopocTelt GopMrpPOBaHMA NOPbLIBOB BETPa
OT HOMepa nuka V(n) nx ctaTMcTnyeckoro
pacnpegeneHua (puc. 24). Hauano Hymepa-
LUn NMKOB B laHHOM ciyyae 6bin1o BbIGpaHo
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Puc. 13. TpaduK 3aBUCMOCTY KOIMYECTBA
nopbIBOB BeTpa B Hnamern ot ckopocTu BeTpa
(pazpelenne dV = 0,5 m/c):

— CMHAA KprBas no aaHHbIM ¢ 01.01.1973 no
31.08.1987;

- KpacHas Kpveas no gaHHbiM ¢ 01.01.1995 no
31.08.2009

=

Puc. 14. TpaduK 3aBUCMOCTY KOIMYECTBA
nopbIBOB BeTpa B Hnamen ot ckopocTu BeTpa
(m/c) B neprog ¢ 01.01.1973 no 31.08.1987
(pa3peLwenne dV = 0,1 m/c)

Puc. 15. TpadmK 3aBUCMMOCTU KonmnyecTea
nopbIBOB BeTpa B Hnamer ot ckopocTu BeTpa
(m/c) B nepuog ¢ 01.01.1995 no 31.08.2009
(pa3zpelwenne dV = 0,1 m/c)

Puc. 16. inarpamma 3aBUCMMOCTU CKOpOCTEl
$opmMrpoBaHsA NOPLIBOB BETPa OT YCIIOBHOTO
Homepa nuKa V(n) ux ctatncTmyeckoro
pacnpegeneHus B Hnamen

YCNOBHO, TO €CTb HauMHasA C Hanbonee pe3ko
BbIpaXeHHOro Ha KpMBbIX Ha puc. 22 n 23.
TouHble 3HaueHMA cKkopocTel (M/C) MMKoB
yKa3aHbl Haj COOTBETCTBYIOLUM CTONOLIOM
Anarpammbl Ha puc. 24.

B cooTBeTCTBUM C ANMarpammon Ha puc. 24
npupalieHne CKOpPOCTU MeXAy nuKamu
dopmmnpoBaHMA NOPbIBOB BeTpa COCTaBNAET
(B cpepgHem)

AT = h:;;r.' ) 449 }; 7.8 wie=l A6 25)

Mo aHanorum c pacyetamn (3) u (4),
MCrnonb3ysa NoslydyeHHoe 3HauveHuve (25) ana
cpefiHero npupaleHusa CKOpoCTU MeXAay
CcoCeJHUMM NUKaMW pacrnpepesieHnsa nopbl-
BOB BeTpa MO CKOPOCTAM (pOPMMPOBAHMS,
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- BbIUMCIIIM MOMEHT MMMYyNbCa, Heobxoau- .
700 4 MbIii Ans GopmMMpoBaHMA MopbiBa BeTpa 1200 + . + 40 -
Kak B eavHuLe obbema BO3ayxa, Tak 1 ans

BMI:IHM aBrycT/ceHTa6pb
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" Takum 06pa30M’ nonquHHMm MOMEHT Puc. 21. I'pad)VIK 3aBNCMMOCTU KoJinyecTBa NOPbIBOB BETPa
B Tokno oT ckopocTy BeTpa (paspelueHue dV = 0,5 m/c):
oa MMMyfbca MNpeBblllaeT 3HayYeHne NOCTOAH- & ’
N Y P 0 - — CMHAA KpuBasa no gaHHbiM ¢ 01.01.1973 no 31.08.1987;
e Hoi Mnanka He bonee yem Ha 4,7%: - — KpacHaa KpuBas no gaHHbIM ¢ 01.01.1995 no 31.08.2009
500 1 b Ak 100% = 2" < 100% =
k k e
o | | ™ ™ (28) Puc. 22. Tpaduk 3aBUCMMOCTN KONMYECTBA NOPbLIBOB BETPA B TOKMO OT CKOPOCTU
_L,107x10 ; ;;;05;‘;?41726X10 x100% = +4,7% - BeTpa (M/c) B neprog ¢ 01.01.1973 no 31.08.1987 (pa3peleHue dV = 0,1 m/c)
00 4 s107% =
o0 | | | | | | [aHHOe npeBblWweHre 3HaYeHNA NOCTOAH-
. il
| | | | Hol lMnaHKa BnosiHe 06BACHUMO 1 ABNAET- A ) NNTEPATYPA
| | ' I | ' cA cneacTBmeM KonebaHuii TemnepaTtypbl, 1. Tenuyerko B. U., XneicmyHos M. C., 3asanuwuH C. Y. TnobanbHble pUCKX 1 HOBble Yrpo3bl
L ) N
u BN@XXHOCTW 1M KOHLEHTPaLMM aspo3ofeil. 6e30MacHOCTY OTBETCTBEHHBIX CTPOUTENbHbBIX 06BEKTOB Meranonuca // CBopHuK AoKnafos
A00 = u TemaTnyeckom HayYHO-NpaKTnyeckom KoHdepeHummn «fopoaCcKon CTPOUTENbHBIV KOMMIEKC
y
. . — Takxe AnA ToKMO XapakTepHbl TymaHbl 1
1 B W 3 B 3 B/ 0 1 S M B ) . . 1 6e30MacHOCTb XKM3HeobecneyeHNa rpaxaaH». Yactb 1: B pamkax HayuHo-TexHuyeckoro
y 0CaAKy B BUAE XNAKON BOAbI. TONbKO M3Me- Ly KoHrpecca «5e30MacHOCTb — OCHOBa YCTONUMBOrO Pa3BUTLA PEFVIOHOB U MEranonamcoB. —
G- HeHve TemnepaTypbl B npegenax =10 °C s T M.: MI'CY, 2005.
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CcCTpoOMTEenbCTBO

CONSTRU

|bacapbl

B nocnenHee BpemMA OAHNM 13 PACNPOCTOAHEHHbBIX BAPWMAHTOB 3allTbl 1 YTENNEHWA d)acanoe
KIUMbIX MaNO3TAKHbBIX 1 MHOTO3TaXKHbIX 30aHNI 1 00bEKTOB I/IH(I)paCprKTypbl ABNACTCA CNCTEMA

'BATA

(I)aCa,D.HOI'O yTeNnneHnAa C TOHKMM  LTYKaTypPHbIM CJTOEM.

Matepuansl npegocTasneHs ISOVER

CTORKIM WITYKATYPHbIM CROEM

926

pepnouTeHve Takum cucTeMam OTAa-
eTCcA no paay NPUUNH.
Bo-nepBblX, NpU PEeKOHCTPYKUUN
CTapbiX W CTPOUTENbCTBE HOBbIX
COBPEMEHHbIX 3[aHNI €CTb BO3MOX-
HOCTb BOCCO3[aTb UCTOpuuyeckuii obnuk dacapa, a
Tak»ke 0OHOBUTDb €ro LBET.

Bo-BTOpbIX, OAHUM W3 3NE€MEHTOB CUCTEMbI ABA-
eTcA Tennon3onAUNoHHbIN matepun (TUM), KoTopbii
BbINONHAET QyHKUMIO yTennuTena ¢pacafos 1 co3gaeT
B MomelyeHMn Kom$popTHble TemnepaTypHble ycno-
BMA. OCOBEHHO 3TO aKTyaNbHO NPU PEKOHCTPYKLUMM
3laHNIA CTapOW NOCTPOWKM, FAe CTeHbl He YTemnsieHbl 1
3UMOW ABNAIOTCA MCTOYHMKOM XONOfa.

CambiM pacnpoCTpaHEHHbIM TEMON30ALNOHHbBIM
MaTepmranom B TaKMX CMCTEMax ABNAETCA MUHepasb-
Has BaTa, Tak Kak OHa 0bnafaeT pAfOM NPEUMYLLECTB.

BblchM aBrycT/ceHTA6pb

OfHO 13 rnaBHbIX ee MpeumyliecTB — Heorpa-
HUYeHHaa obnacTb npumeHeHua. MaTtepuanbl ©3
MUHepanbHOWN BaTbl MOT'YT NCMNOJNIb30BaTbCA B COOPY-
KEHUAX C  PasMYHbBIMU Knaccamu GyHKUMOHanNb-
HOW MNOXKapHOW OMacHOCTN K He TpebyT Aonon-
HUTeNbHbIX Mep Mo 3awwuTe. Hanpumep, cuctembl
Cc npumeHeHnem matepuanos ISOVER ®acap wnwn
ISOVER WrykatypHbii®acap vmeeT Knacc noxkap-
Hol onacHoctu KO. Kak cnepcteue, nomMmmo 00b-
eKTOB MWJIMLWHOFO CTPOUTENbCTBA, MUHepanbHasA
BaTa aKTMBHO ucrnonb3yetca Ha ¢acapgax 3aaHWN
B YUYeOHbIX, MeANUMHCKUX YyUYpexAeHWN, LeHTpax
coumanbHOro 06CNyXUBaHWA M T. 4., COrNacHo
CM 2.13130.2012, ®3-123 (cT. 32, n. 1)".

K cneayiowemy npevmyLiecTBy MOXKHO OTHECTU
BbICOKYIO MeXaHMYecKyl NpoyYHocTb. MaTepuansl n3
MUHepanbHOW BaTbl 0651afjaloT BbICOKOW MeXaHuue-

AEHUC NYBEHL,OB,

AupekTop KomnaHum «<YpanCrpoullpoeKkT»:
«KauecTBO TennomnsonAynUn — 3TO OCHOBHOE,
Ha YTo CMOTPUT NoTpeburTenb B Npouecce
3KCnnyaTauuu, no3Tomy AnA yTenneHus
bacapoB Mbl NPUMEHAEM UCKNIOYNTENb-

HO KauyeCTBEHHble HafileXKHble MaTepuanbl,
ncnonb3ya TUM ISOVER 1 Ha ocHOBe KameH-
HOro BOMOKHA, 1 HA OCHOBE CTEKNOBONIOKHA».

OAMUTPUA MAJIKOB,

meHeaxep no npoaykuum ISOVER:
«Mpoun3BoacTBO MUHepanbHo BaTbl ISOVER
ABNAETCA YHMKANIbHbBIM, TaK KaK faeT BO3-
MO>KHOCTb BbIMYCKaTb MANTbI KaK Ha OCHOBeE
KaMeHHoro BosiokHa — ISOVER Qacapg, Tak

1 MHHOBALMOHHbIV NMPOAYKT Ha OCHOBE CTe-
knosonokHa — ISOVER LUtykatypHbin®acag.
N3penus couyeTtaloT B cebe BbICOKME MeXa-
HUYecKre 1 Tenon3onupyoLLme CBONCTBa
npu Heb6ONbLIOM BeCe, rapaHTUpys yaobCcTBO
N CKOPOCTb BeAeHNA MOHTa>XHbIX pa60T».

CKOW NMPOYHOCTBIO MIIUT, YTO MO3BOSAET BbIMONHATH
Hecywmne GyHKUMM ANA NocnefyoWwmX WTYKaTypHbIX
cnoes, obecneurBas HafexHyl duKcaumio 3awuT-
HO-IeKOpPaTUBHOro NOKpbITUA. Hanpumep, y matepu-
anos ISOVER O®acap n ISOVER LUtykaTypHbin®acap
npefen MPOYHOCTM MPU PACTAXKEHUU NepneHaun-
KYNAPHO NMLEBbIM MOBEPXHOCTAM COCTaBNAET He
meHee 15 Klla.

HemanoBaXXHbIM MpenMyLiecTBOM CUCTEM LWITY-
KaTypHbIX pacaioB ¢ NpYMeHeHNeM MUHEpPanbHON
BaTbl ABNAETCA MapONpPOHULAEMOCTb. 3a CYeT TOro
4YTO MUHepanbHaA BaTa obnafaeT OTKPLITON Nopu-
CTON CTPYKTYPOW C NMPOCTPAHCTBEHHbIM Pacnoso-
XeHVeM BOJIOKOH, Bfara, copepalasaca B KOH-
CTPYKUUK, Nof AeNCTBMEM Pa3HOCTW TemnepaTyp
1 pasneHnin 3¢PeKTUBHO yaanaeTca yepes LWITyKa-
TYpPHbI cnoi. [laHHOe CBOMCTBO NO3BONAET cYnTaThb
CUCTEMbl WTYKaTypPHOrO YTEMNEeHUA C MpuUMeHe-
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ISOVER ®acag

MoHTax dpacapa
C TOHKUM
LITYKaTypHbIM
croem

Hune MI/IHepaﬂbHOVI BaTbl «AbllWallUMU», rapaHTUPyA
paboTocnocobHoCTb dacafa B peasnibHbIX yCIOBUAX
3KCnayaTauuu.

Crctema dpacapoB C TOHKUM LWITYKaTypPHbIM CTIOEM
naert IJJI/IpOKI/IIZ CneKkTp BO3MOXHOCTEN KaK a4na apxu-
TEKTOPOB, Tak U ANA Apyrux npeactaBuTenen cTpo-
MNTENbHOWM oTpacnu, a KayectBeHHble TUUM ISOVER,
obnagamoLme KOMMIEKCOM Ba)KHbIX XapaKTePUCTUK
M npenMyLecTs, MO3BONAT peanv3oBaTb uaeun
MaKCUManbHO yao6Ho n 3¢ dekTuBHO. M

www.isover.ru

ISCver

SAINT-GOBAIN

[ sover ey

' CM 2.13130.2012 «Cucteml
NPOTNBOMOXapHOWN
3awuTbl. ObecneveHne
OrHeCTOMKOCTN 06BbEKTOB
3awumTbi» (n. 5.2.3):

«[inA 3paHNI Knaccos
byHKUMOHanbHoM
noxapHoi onacHoctn ®1.1
1 ®4.1 fomKHbI NPUMEHATCA
dacagHble cnctembl

Kknacca KO c npumeHeHrem
Heropourx Matepunanos
061U OBKY, OTAENKN 1
TENNON30NALUN».

®3-123 «TexHUuecKnin
pernameHT o TpeboBaHUAX
no»kapHoi 6e3onacHOCTU»
(ct.32,m.1):

«®1.1 - 3gaHus
[OLWKONbHbIX
obpasoBaTenbHbIX
opraHusauui,
crneumanm3nmpoBaHHbIX
[OMOB NpecTapenbix

1 MHBaNNJOoB
(HeKBapTUpPHbIE),
60/bHMLbI, ClaNbHble
Kopnyca o6pa3oBaTenbHbIX
opraHu3auuii C Hanmumem
MHTEpPHaTa 1 AeTCKNX
opraHu3sauui...

®4.1 - 3paHus
06uleobpa3zoBaTeNbHbIX
opraHu3auuii, opraHsaummn
[OMOSIHUTENbHOIO
obpasoBaHuAa aeten,
npodeccnoHanbHbIX
obpasoBaTenbHbIX
opraHu3sauumi».

* OCHOBaHO Ha nccnefoBaHUmn
«World Insulation, Industry
Study with Forecastsfor 2016
& 2021, Study # 2956, October
2012». Copyright © 2012

The FreedoniaGroup, Inc.
Cleveland, Ohio.

ISOVER LUtykatypHbin®acas
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NPOEKTUPOBAHUE
AYTPUTEPHDIX CUCTEM

TekcT: XM CAH YOW, Thornton Tomasetti, Inc.; FOMAH XO, Arup Honh Kong Ltd; IEOHAPA AXO3E®, Thornton Tomasetti, Inc.;

HEBWJIJ1 MATUAC, Skidmore, Owings & Merrill, LLP

NMPUHLU UMbl NOCTPOEHNA CUCTEMDI

A NPUMEPDI

CMellaHHble CUCTeMbl Kene3o6eTOHHO-
ro sAppa v ayTpurepoB

Dearborn Center (npoekm), Yukazo, CLUA

C 1980 roga Hauanca NOUCK peLLeHun, KoTo-
pble no3sonunu 6bl NCNonb3oBaTb 0ObIYHOE
XecTkoe »Kene3obeToHHOe AAPO B cCoyeTa-
HAN CO CTanbHbIMW paavanbHbiMK Gankamu
N BHELWHUMW MepUMeTPasbHbIMUA KONOHHa-
mu. Mopo6Hoe pelleHne 6bINO UCMONb30BAHO
ana npoekrta 85-3taxHoro Dearborn Center
B Yukaro (puc. 39), K TOMy »e KoMaHAa apxu-
TEKTOPOB XOTena CO34aThb 3[aHue CO 3Hauu-
TeNIbHbIMU BCMOMOTaTeNIbHbIMK 3fileMeHTaMmn
Ha ¢dacafje No BepTMKanM WM TrOPU3OHTaNN.
WHXeHepbl NpeanoXuny ncnosnb3osaTb AApo
B dopme KpecTa (puc. 40), KOTOpOe opraHn3o-
BaHO BOKPYT IMQTOBbIX LLAXT, C ABYMA pAfamn
CTasbHbIX ayTPUrepoB B KaXXAOM Hanpasrne-
HMWN B TPEX YPOBHSAX MO BCE BbICOTE 3aHMA.

Y>ke Ha 3TOW paHHei cTagumn paspaboTKu
cucTeMbl AAPO — ayTPUrepbl UHXeHepbl Npu-
3HaNM Ba)KHOCTb MPOYHOCTU U KECTKOCTU
A0pa Kak MMaBHOW cocTaBnAlLwen obuein
3pPeKTUBHOCTN BCEW KOHCTPYKUMM Npun
CONPOTUBNEHNN GOKOBBIM Harpy3Kam.

One Rincon Hill South Tower,
CaH-Opanyucko, CLIA

[na 180-meTpoBon 64-3TaxHon One Rincon
Hill South Tower B CaH-®paHuucko, cTpo-
UTENbCTBO KOTOPOW 6bifO0 3aBepLlUeHO B
2008 ropay (puc. 41), KoMaHAa NPOEKTNPOB-
LMKOB MpeAsioXuia anbTepHaTuUBy xese-
306€TOHHBIM ayTpurepam C OTBEPCTUAMM,
paHee OMucaHHbIM B pa3fene, MOCBALLEH-
Hom Millennium Tower.

311 6alHM aHanornyHbl. B 06enx nmeetca
[Ba pAda ayTpurepoB U YeTbipe 6Gonbluve
BHeLUHWE KOJMIOHHbI, KOTOpPble YCTaHOBJIEHbI
HanpoTtuB sapa. Ho ayTpurepbl ana 3pa-
Hus One Rincon Hill aenalTcs ctanbHbIMK

K-06pa3HbiMy packocamu, KOTopble MpoXo-
OAT yepe3 yeTblpe 3Ta)a, yTo Mo3sonaeT
UmMeTb GonbluMe OTBEpPCTUA B UX depmax
(punc. 42).

Packocbl, BblgepuBaroLme npoaosbHbIN
n3rn6 (BRBs), nofobpaHbl ANA KOHTpoOns
MaKCMManbHON CEeNCMUYECKON Harpysku B
KONMOHHAxX 6GaWHN C BO3MOMHOCTbIO MOSAB-
NEHUs MIAcTUYECKUX LWapPHUPOB B 3KCTpe-
ManbHbIX ycnosusx. MNepexon B cocTosiHMe
nnactnyecknx pedopmauuini y packocos
OXMAaeTCcA TONbKO B C/lyyae 3KCTpemalib-
HbIX 3eMNETPACEHNI, a 3HAUYUT, 3TN PacKo-
Cbl He obecneunBaioT AemndupoBaHue npu
CUJIBHOM BeTpe.

Ons KombopTHOro nNpebbiBaHUSA XKUTENEN
6bININ YCTaHOBMEHbI pe3epByapbl C BOAON Ha
YPOBHe KpblliK, racAwme konebaHus 3pa-
Hus (Nolte, 2006). M3-3a Toro yto cucre-
Mbl ayTpUrepoB He ABMAAIOTCA obA3aTeNb-
HbIM 3/IEMEHTOM MpPU MNPOEKTUPOBAHUN
KOHCTPYKUUA ONnA CceCMUYECKM aKTUBHbIX

Xu CaH Yon (Hi Sun Choi),
Thornton Tomasetti, Inc.

lfomaH Xo (Goman Ho), Arup Hong
Kong Ltd

o8 BblchM aBrycTt/ceHTabpb

Hesunn Matunac (Neville Mathias), NeoHappa Oxo3ed (Leonard Joseph),
Skidmore, Owings & Merrill, LLP

Thornton Tomasetti, Inc.

30H, 6blna paspaboTaHa KOMOMHMPOBaHHaA
CcMCTEeMa, OCHOBaHHaA Ha HOPMATUBHbIX SKC-
nayatauMoHHbIX XxapakTepuctukax (PBD),
KoTopas un 6bi1a ofobpeHa MeCTHbIM CTPO-
UTENbHbBIM YrNpaBfieHNEM.

Cheung Kong Center, loH-KoHe, Kumaii
[nAa cTpouTenbcTBa 3TOro 3AaHWA, BblCO-
Tonm 283 M, 3aBeplieHHoro B 1999 roay,
NCMONb30Banu CUCTEMY M3 AfApPa C »Keneso-
6ETOHHbIMW CTEHAMW 1 BHELWIHEN «TPYy6HOi»,
COCTOAWEN N3 XKene306eTOHHbIX KOMOHH.
PaccTtoaHne mMexpay UeHTpamMu KOJIOHH
cocTaBnsAeT 6 M, YTO NO3BOJINNO pas3me-
CTUTb B 3TOM npocTpaHcTBe 4 nudta (puc.
43, 44). CranbHble ayTpurepbl 06befuHAIT
aapo 1 nepumeTp 3aaHuA. CooTHoweHne
MaKCMMasibHOW BbICOTbI U LWUMPUHBI Y CTanb-
HOro Aaapa paBHo 15, YUTo AenaeT ayTpurepsbl
BaXHbIM 3BEHOM B COGMOAEHNN KpUTEPUsA
GOKOBOWN MPOYHOCTU U >KECTKOCTU KOH-
CTPYKUMMN BO BPEMSA N MOC/e 3aBepLIeHns
cTpouTenbcTBa. AyTpurepbl, YCTaHOBNEH-
Hble BAOMb MNOCKOCTU CTeH, He 0b6pa3sy-
0T eVHYI0 JIHUIO C BHELHWMW KOJIOHHa-
Mu. Mpu BO3BeAEHUN KapKaca OCHOBHOE
BHMMaHue 6biN0 yaeneHo TouykaM coepu-
HEHMA ayTPUrepoB Ha MOACHbIX depmax,
YTO MO3BOJINIIO MUHUMU3NPOBaTb dddeKT
WCKPUBNIEHMA U pPaBHOMEPHO pacnpepe-
NATb BEPTUKasIbHblE HArpy3Ky Ha BHELHUe
KOJIOHHbI.

Kpome pacueTHbiXx BETPOBbIX Harpysok,
npv MPOEKTUPOBAHUU Heobxoaumo 6bino
yuecTb U pasfiMuyHble Harpysku, BO3HMKalo-
WKe oT pasHuubl B Aepopmauusx. Ana Toro
4TOObI VX CHU3UTb, HO MPY 3TOM 06ecneunTb
NpoTMBOAENCTBUE ayTPUrepoB CUJSIbHBIM
BMXPEBbIM MOTOKaM B XOfe CTPOUTENbCTBA
1 panbHenwen sKcnayaTauum, ana coeawm-
HUTENbHbIX AeTanein ayTpurepos 6611 npu-
MEHEHbI FOPU30HTasbHbIE NPOKNAAKM (LUNM-
MIacTUHBI), KOTOpble YCTaHaBNMBaNNCb B
TOpLAx COeAUHAEMbIX 3JIEMEHTOB MOSACHbBIX
depm, Kak NoKasaHo Ha puUCyHKe 45.

300 North LaSalle, Yukazo, CLUA

[pwn cTponTenbcTBe 3TOro 57-3TaXHOro 3ga-
HuA, 3aBepweHHoro B 2009 rogy, MCNosb-
30Bann XKeneszobeToHHOe AAPO, CTasbHble
BHELLHME KOJNOHHbI, MepeKpbITUA N3 CUCTEMDI
CTasNIbHbIX 6aNOK, a TaK»Ke CUCTEMbI CTaJIbHbIX
MOACHBbIX M ayTPUrepHbiX Gpepm Ha ypoBHe
40-41-ro aTaxken (puc. 46, 47). PacnonoxeHne
ayTpUrepoB COOTBETCTBYET TEXHUYECKOMY
3TaXKy, KOTOPbIN HAXOANTCA MPUMEPHO Ha 2/3
BbICOTbI 34aHNA U CNTYXKWUT Kak Non/noTosokK,
TaKXXe OH XOPOLLO 3aMeTeH Ha OOLLel KapTu-
He 3aaHWA (puc. 48). YToObl CHU3NTb Harpy3Ky
Ha ayTpUrepHyl cucTemMy OT BO3LENCTBUA

Puc. 39. Dearborn Center, Ynkaro. ©SOM

Puc. 41. One Rincon Hill South Tower,
CaH-OpaHuucko.
©MKA
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Puc. 40. Dearborn Center. BepTuikanbHbIn pa3pes.
©SOM

Puc. 42. One Rincon Hill South Tower: agpo-
ayTpurepHasa cuctema c BblAepKMBaloLLmMm
nNpoAoNbHbIN 13rnb packocamm. ©MKA
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Puc. 44. Cheung Kong Center, nnaH Tunosoro staxa. © Arup

Puc. 50. Chicago Spire, agpo-ayTpurepHas cuctema. © Tornton
Tomasetti

Puc. 51. Chicago Spire, KpyroBoe ceueHue AApo-ayTPUrepHOWA
cucTembl. © Tornton Tomasetti
Puc. 45. Cheung Kong Center, BHeLWwHW BUf ayTpurepos

1 nosca pepm. © Arup Puc. 52. Chicago Spire, nsometpuueckoe nsobpaxeHve nepe-

XOAHbIX YYACTKOB CTEH AfPa 1 BHELIHMX KONMOHH. © Tornton
Tomasetti

CUn, BO3HMKAIOLWMX OT pa3HuLlbl B fledopma-  ckpeba (puc. 49). MnaH Taxen 3aaHnsA, pac-  repoB U BHELWHME CTeHbl CTallbHbIX MOSCOB

Pwc. 47.300 North LaSalle,
cucTema aapo — aytpurep. ©
Magnusson Klemencic Associates

Puc. 48. 300 North LaSalle, aytpurepHble depmbl. © Tornton

Puc. 46. 300 North LaSalle, Ynkaro. © Marshall
Gerometta/CTBUH
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LMK MeXAY AAPOM W BHELLHUM NePUMETPOM,
OKOHuaTesibHble coefuHeHna depmbl Gbinn
BbIMOJIHEHbI TONIbKO MO 3aBepPLUEHMIO 3a/IUB-
KU MAUTbl KpbiWW. JnuTenbHble Harpysku,
BO3HUKLUVE B ayTpurepax, noscax v KOosoH-
Hax n3-3a adpdeKTa NoN3yyecT MaTeprasos,
6bINN YUTEHbI MHXEHEPaMM NMPU PacyeTHbIX
NnpoBepKax OTAESNbHbIX SIEMEHTOB.

Chicago Spire (npoexkm), Yukazo, CLLUA

Ona xunoro 3gaHna Spire B Ynkaro, BbICO-
Tor B 610 M, GbIO NPEAsIoXKeHO pelleHue,
KOTOpOe COOTBETCTBOBANO MPOEKTy Hebo-

NonoXeHve AApa U BHELIHVX KOJIOHH npef-
CTaBnAeT cobol Kpyru, pagmycbl KOTOPbIX
N3MEHSAIOTCA C BbICOTON. Takoe pa3meLleHune
ayTpurepoB 00YC/IOBIMBAETCA KPYroBbiM
HaTAXeHeM 1 KOMMPECCUOHHBbIMU KOMbLa-
MU, @ He CTaHJAPTHOMN NPAMOSNIMHENHON reo-
MeTpuren.

Ona MMHUMK3auMn rabapruToB KOHCTPYK-
LuuiA No nepumMeTpy 6bInn BbiGpaHbl CTanb-
Hble BHELHWe KONMOHHbI W NepeKkpbITue,
cocTosilee M3 cuCTeMbl 6anok, KoTopble
B3aUMOAENCTBYIOT C LeHTPaNbHbIM Xefne30-
6eToHHbIM AgpoMm. CTanbHble depmbl ayTpu-

aBrycTt/ceHTa6pb BblchM

Ha ypoBHax 40, 74, 111, n 140 coBnagaioT ¢
nepexoaHbIMM y4YacTKamy B PacronoXKeHUm
CTeH AApa 1 BHELHNX KONOHH (puc. 50-52).
MNepepacnpepeneHne cunbl TAXECTU W
6OKOBbIX HArpy3ok MexAy LeHTpasbHbiM
AQPOM W BHELUHUM KapKacoM NPOUCXOauT B
3TUX Xe TouKax. 3gaHue Spire feMoHCTpUpy-
€T, BePOATHO, CaMOoe 3HauYNTEeNbHOE NpenmMy-
LEeCTBO ayTPUrepHbIX CUCTEM: NPaKTUYECKM
nonHyilo csobopy AnsA peanusauymu 3ambic-
NIOB apXUTEKTOPOB OTHOCUTENbHO BHELUHe-
ro eupga 6awHu. W
MpoponxeHune cnepyer.

101



|TexHonormnm

0T NPOGAHALMM K PEAJTTUSALIMA

MaremaTHyeck1e Mofien1 B 0CHOBE W COCTaBe CUCTEM
MOHMTOPMHIa HECYIMX KOHCTPYKUMH BbICOTHBIX 3/1aHUKA

Texkct: ANEKCAHAP BEJTOCTOLKUN, rerepanbHbiin grpektop 3A0 HWL CrauO, pykosogutens HOLL KM MICY, un.-kopp. PAACH,

[OKT. TEXH. HayK, Npodeccop

1. COCTOAHUE BOMPOCA
Mpo6nema MOHUTOPWHra HECyWmMX KOH-
CTPYKLUIA YHUKANbHbIX 34aHUNA HA CTAgWAX
UX CTPOWUTENbCTBA M DKCMyaTauuu npu-
obpeTaeT 0coboe 3HaueHne, BaKHOCTb
KOTOPOro y»Ke Mpu3Hany MpoeKTUPOBLLY-
KW, CTPOWUTENIN U CNeuuanuicTbl Haa30PpHbIX
opraHu3auuin (cm. cTaTblo B MNpegpigywem
HoMmepe ypHana). OaHaKo eAnHOro MHeHNs
M airopyTMa peLleHuns 4o CMx Nnop He Bbipa-
60TaHO. He ceKpeT, XOTA 3TO 1 NeyvanbHo, YTo
CerofHA CMCTeMa MOHUTOPUHIA MHOTUX Y3Ke
BO3BEAEHHbIX YHUKaNIbHbIX 34aHWIA cyle-
CTBYET NUWb Ha Gymare, yTBepXAEHHOM
roCoKCnepTU3oN.

BblgensaoT yeTbipe MeToAa WHCTPYMeH-
TaNlbHOrO MOHWUTOPUHra: reogesnyeckue
N3MEPEHUS; WHXEHePHO-reonornyeckne

HabniogeHna COCTOAHMA TPYHTOBOrO Mac-
CMBa OCHOBaHWA; U3MEPEeHUA HarpysoKk u
Aedopmauunii B KOHCTPYKUUAX GyHAamMeHTa
N HaA3eMHOWN 4acTu; OuHamuyeckue (3gecb
W fanee BblaeneHo aBT.) (BapuaHT - cenc-
MomeTpuyeckuin). Ocoboro BHUMAHUA
3acnyXumBaeT celicMomMempuyeckuli meTtof,
KOTOPbIiA, MO 3ambicny, No3BonaeT obcneno-
BaTb 3JaHue B LieSIOM U BbIABNATL 3HAUNMble
M3MEHEHMWA B HEeCYWMX KOHCTPYKuuAX 6e3
WHCTPYMEHTaNIbHOro BO3[AeNCTBMA U BU3Y-
anbHOrO OCMOTPA KaXKAoW KOHCTPYKLUW.
MpoBefAeHHble SKCNEPUMEHTbI Ha peanbHbIX
ob6beKTax MOATBEPAUAN MEepPCNeKTUBHOCTb
3TOro MeTofa, Of4HAKO BbIABMAN U PALR NPO-
6nem.

He npopsuraioT B NOHMMaHUKU CyTu, BO3-
MOXXHOCTEN 1 OrpaHNYEHNIN AUHAMNYECKOTO

Cmadun Hapavempuiyensie Adanmanix KM, HMnempyenm.
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MOHUTOPUHIA M CaMble «CBEXKe» HOopMa-
TuBHble TpeboBaHua FOCT P 53778-2010 [9],
npeanucbiBaowe GUKCMpPoBaTb 3HaYeHUA
(nepropa 1 norapuemmnyeckoro feKpemeH-
Ta) OCHOBHOMO TOHa COGCTBEHHbIX Koneba-
HWIA «NO TPEeM OCAM eCTKOCTU 3aHNA.

OTMETUM YCNIOXKHAIOLWYIO cneunpuky yHu-
KasnbHbIX 3AaHNIA 1 NPenMyLLecTBa ceiicMo-
METPUUYECKOro MeTofa B KOHTEKCTe npobie-
Mbl MOHWUTOPUHra: 6onbluas Pa3MepPHOCTb 1
BapuabenbHOCTb (Hanpumep, No Harpy3sKkam,
MaccaMm U >KecTKOCTAM) OObeKTa Npu CHOX-
HOCTM BM3YyaJIbHO-NHCTPYMEHTANbHOMO KX
onpepfeneHna (3aTpyfHeH WAW HEBO3MO-
KEH OnepaTMBHbLIN JOCTYN K GONbLUMHCTBY
HeCyLUX KOHCTPYKLWIA B KUIbIX, OPUCHBIX 1
WHbIX MOMELLEHMSAX).

WNHCTpYMeHTanbHbIi  MOHUTOPUHT  6e3
onopbl Ha ajekBaTHble MaTemaTuuyeckue
«MOHVUTOPUHIOBbIE» MOAENVN 3JaHuA W
COMOCTaB/IeHUA C pe3yfnbTatamu Kx rny6o-
KOrO aHanm3a HOCUT CilyyaiiHO-6eccmblc-
JIEHHbIN XapaKTep, He NpeAcTaBnAeT Mnpak-
TUYECKOro MHTepeca U MOTOMY yBOAWUT OT
0CO3HaHWA peasnbHbIX Npobnem. YNoMsHyTble
«MOHUTOPUWHIOBbIE» MOAENU (MW OfjHa Napa-
MeTpur3yemasl) UMET pAg cneunduueckux
OT/INYMI OT PACYETHbIX, NCMONb3yeMbIX AJiA
060CHOBaHUA NMPOEKTHbIX PeLLEHWIA:

1) peanusauus He NPOEKTHbIX, a paKTnye-
CKUX GU3MKO-MeXaHNUYeCKUX CBONCTB CTPO-
UTENbHbIX MaTepuanoB (MeTanna, 6eToHa,
apMaTypbl U ip.) U FTEOMETPUN KOHCTPYKLUY;

2) yyeT He HOPMaTMBHbIX, a GpaKTNUYECKNX
N3MepPEHHbIX Harpy3oK 1 BO3AeNCTBUIA;

3) BK/IIOUEHME B CTAaTMYECKYIO M, 0CObEH-
HO, B [VHamuyecky paboTy npu cnabbix
«(hOHOBbIX» BO3JENCTBMAX HOMUHANbHO
HEHeCyLnX KOHCTPYKUMA (neperopopok,
dacagHbix 1 gp.);

4) paboTa psfa y3NoB 1 COEAUHEHWI MO
CXeMaM, OT/INYHbIM OT MPUHATbIX B MNpPO-
eKTe (Hanmpumep, ynpyras 3ajefika BMeCTO
LWApHNPa);

5) apanTupyemocTb (KannbpyemocTb,
«0by4YaemMoCTb») MOAENN NO AAaHHBIM UHCTPY-
MEHTaNIbHOr0 MOHWTOPWHIA, B TOM uucre
BKJIOYEHNE 06HApYXeHHbIX fAedeKToB.

Tonbko cmucTeMa WHCTPYMEHTaNbHOro
MOHUTOPWHIa, MOCTPOEHHAA Ha OCHOBe
aHanv3a pesynbTaToB KOHEYHO3IeMEHTHO-
ro (K3) mogennpoBaHna B CONOCTaBNEHUN C
OaHHbIMU N3MePEHMIA, MO3BONNT BbIMOMHNUTb
nnaHNUpoBaHe MepPONPUATMIA MO NOArOTOB-
Ke 1 pearupoBaHMiO Ha VM3MeHeHWs OTBeT-
CTBEHHbIX KOHCTPYKLUMI, chenaTb BblBOAbI
0 GAKTNUYECKOM COCTOAHMM Y BO3MOXHOCTU
JanbHenwer 6Ge30nacHON 3KchayaTauuu
30aHMA.

2. PA3SPABOTAHHAA METOOUKA
MOHUTOPUHIA. OCHOBHbIE
NONOXKEHUA

CTpYKTYpHasa cxema 1 HamnoJfiHeHue paspa-
6OTaHHOI PaCUYETHO-3KCNEPUMEHTASIBHOMN
METOAMKN MOHUTOPUHIA HeCywWwmux KoH-
CTPYKUWIA YHUKaNbHbIX 34aHWUIN NpepcTas-
neHa Ha puc. 1.

«CtapTtoBon» anAetca K3-mopenb
(Mogenu), paspaboTtaHHas ana o60CHOBa-
HUA Hecylen CnocobHOCTM aKTyaslbHO-
ro NPoOeKTHOro BapuaHTa. [Ana Kaxpown
3HAUMMOWM CTafUN «KU3HEHHOro LuKna»
34aHMA (3Tanbl CTPOUTENbCTBA U SKCNIya-
Tauum) ctpouTtca/moauduumpyetca, Bepu-
buumpyetca n aganTupyeTca no TeKywmm
OaHHbIM MHCTPYMeHTanbHbIX Habnwoge-
HUIN napameTpulyemas NPOCTPAHCTBEH-
HafA [OMHaMuyeckas «MOHUTOPUHroBas»
K3-mopenb. Mpu 3TOM OCHOBHbIM agan-
TaUMOHHBIM KpuUTepuem MNpUHUMaeTCA
COOTBETCTBME PACYETHOrO U U3MEPEHHOTO
cnekTpa cobCTBEHHbIX YacToT U popm BO
BCEM [Mana3oHe 4acToT, 3HAaUYMMOM Kak
ONA OUEeHKN 06LeCcncTeMHbIX U3MEHEHNIA,
Tak U naeHTudMKaunmm-nokanmsaymm Bos-
MOXHbIX aedeKToB.

PacueTHas oueHKa Hecyleli cnocobHo-
CTV KOHCTPYKLMI BbINOMHAETCA B COOTBET-
CTBUU C HOPMATMBHLIMW KPUTEPUAMMU MO
K3-mogenn, copepalyenn napameTpbl Kak
TeKyLlell «<MOHUTOPUHIOBOM», TakK U NCXOA-
HOW «MPOEKTHOM». [JoMKHbI ObITb BKIOYEHDI
JononHuTenbHble (MO CpaBHEHWIO C AWHa-
MUYECKO MOAeNbto) CBOMCTBa — XapaKkTe-
PUCTUKN OCHOBaHWA, XXeCTKOCTUN 1 Harpy3Ku

Puc. 2. BbicoTHbIN KoMnnekc «Anpuxabnb». OTKNOHEHUA OT NPOEKTA, 3Tarbl CTPOUTENbCTBA

1 Ap. STVMMN AaHHbLIMU MOAESb HaCbILLAETCA
no pe3ynbTaTam BCeX BUAOB MOHUTOPUHTA.

OCO6eHHOCTY peanusaumm Kaxkgowm w3
COCTaBMALWWMNX MPEANOKEHHON MeTOoANKM
PacCMOTPEHbI HUXKeE, B M. 3—6.

3. MAPAMETPU3YMbDIE
KOHEYHOJ3JIEMEHTHbIE

MOJENN 30AHUNIA

MpocTpaHCTBEHHaA 060NOUYEUYHO-CTEPX-
HeBasA K3-mopenb (Mogenu) «OCHOBaHWe —
3aaHve», pa3paboTaHHas anAa 060CHOBaHUSA
MapameTpoB HanpsKeHHO-AepOPMMPOBaAH-
Horo coctoaHuA (HOC) n Hecywel cnocob-
HOCTU aKTyasibHOro MPOEKTHOro BapuaHTa
[3], ABNAeTCA «CTapTOBOW» ANA AaNbHenwen
napameTtpuvsaunv v agantauum.

Bektop napametpos mogenu 0, = {0}, =
{0, 6,0, ..}, AnA Kaxpow 3HauMMon cTagum
CcTpouTenbCTBa M 3Kcryataumm [ = 1, 2, ..
(ANA KOTOPOW BbIMONHAETCA WHCTPYMEH-
TaNbHbI MOHMUTOPMWHI) MOXeT BKJOYaTb
cnepyiolwme GakTMUecKne faHHble, OTANY-
Hble OT MPOEKTHO-HOPMATMBHbIX ANA 34a-
HUI:

0, - AVHaMnuyeckne XxapakTepuCTUKK
OCHOBaHWA;

0, - ¢n3MKo-mexaHMyeckme CBONCTBA
CTpouTeNbHbIX MaTepuranoB (6eToHa, apma-
Typbl 1 Ap.);

0, — reomeTpna HeCywmx KOHCTPYKLWI
(B YaCTHOCTU, IKCLEHTPUCUTETBI U HAKJIOHBI
CTEH U KOJIOHH);

0, - n3mepeHHble Harpyskn v Bo3aen-
CcTBUSA;

0, — KeCTKoCTb U Macca HOMUHAJIbHO
HEHeCyLnX KOHCTPYKUWiA (Meperopopok,
dacagHbIX U Ap.), BKIOUYEHHbIX B AUHAMUNYe-
cKylo paboTy npu cnabbix «GOHOBLIX» BO3-
DencTBusx;

0, - paboTa paga y3noe n coeguHeHun
Mo CXeMaM, OT/INYHBIM OT MPUHATLIX B MPO-
eKTe (Hampumep, ynpyras 3afiefnika BMecTo
WapHMpa).

Peanusylotcs n3BecTHble NpremMbl NOCTPO-
eHUs MPOCTPAHCTBEHHbIX 060M04YeyHO-

CTepKHeBbIX AnHamunyecknx K3-mopgenen c
yyeToM nepeyncrieHHbix ¢akTopos [3-5].
Tak, cH/XeHe Knacca 6eToHa OT MPOEKTHO-
ro YuuTbiBAaeTCA COOTBETCTBYIOLUM MOHU-
KeHVem MOoAyns YMpyroctv, a OTK/IOHEHMWe
reoMeTPUYECKOrO MNMOJIOXKEHNSA KONOHH, CTEH
N OPYTrvX HECYLLMX SNIEMEHTOB — «XKECTKUMMU
BCTaBKaMM», YTO MO3BOJMIAET yUYeCTb Kak cme-
LLEHNE NIEMEHTOB B MJ1aHE, Tak U UX HAKJIOH.

Hanbonee npobnemHbiM fABRseTCA yuyet
KeCTKOCTM neperopofoK (0cobeHHOo, BHY-
TPUKBAPTUPHBIX) U pacafHbiX KOHCTPYK-
UM gnAa ctagui sKcnnyaTauyumu, npu cna-
OblX (GOHOBbIX BO34ENCTBUAX, BKIIOYEH-
HbIX B AWHaMUYecKyilo paboTy CUCTeMb.
BOo3MOXeH KaK «MHTerpanbHbi» nogxop
(NponopuroHanbHOe yBeNIMYeHUE XKeCTKO-
CTV BEPTUKANbHbIX HECYLLMX KOHCTPYKLNIA),
TaK 1 BBeAeHne B KI-mogenb Kaxkaom HeHe-
cylen KOHCTPYKL MK C NpUBeAeHHON ANHa-
MNYECKON »KECTKOCTbIO (4TO MOXKET B pa3bl
YBENUYUTb BbIYNCSINTENIbHYIO Pa3MepPHOCTb
mogenu).

[Ona napametpusoBaHHonm K3-mopenn
CTaBUTCA W peLlaeTca YacTHaA (Y4acTmyHas)
npo6nema COOGCTBEHHbIX 3HAYEHMI — onpe-
AeneHne 3HaUYMMOWN «MopLUN» COOCTBEHHBIX
yactot w, n dpopm {j} Konebannii guHamnye-
CKOW CMCTeMbI

K@plel=le*fm@fe].
rAe [©]=[lp}.lp},
(o% =diag a)lz,...,a),% ’

[K(e,)] — MaTpuua KecTkocTw, [M(@,)] -
MaTpu1La Macc CUCTEMbI.

3apaeTca oAvH U3 cneaylowmnx Kputepmes
HaXoXJeHnA COBCTBEHHbIX YacToT U dopm
Koneb6aHwuii:

— KONMYecTBo (< n) nognexawmx onpege-
NIEHNI0O MUHUMANbHbIX (HM3LWKX) COOCTBEH-
HbIX YacToT w, 1 popm {j};

- AWanasoH 4actot ot Q Ao €, BHYTPU
KOTOpOro cnepyeT onpefenvTb Bce CO6-
CTBEHHble YacTOoTbl/GOpMbl;

— AnanasoH 4acToT oT Q1 no Q2 n Konn-
YeCTBO Mognexawux onpeaeneHnio MUHU-
MaJibHbIX COBGCTBEHHbIX 4acTOT/GOPM BHY-
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Puc. 3.
«MpeanbHan»

1 «paKTnyeckasn»
K3-mopgenu
BbICOTHOTO
3aaHUsA (UBETOM
BbleneHbl
OTKNTOHeHA

OT NpoeKTa)

TpW 3TOro AMana3oHa.

Ecnn 3apaH gmanasoH uacToT, cnegyet
MCMoJb30BaTb CABUT G MPW TPUAHTYNALUN
MaTpULbl >KECTKOCTM U BbIUMCIIEHUN CO6-
CTBEHHBIX YacToT n ¢popm. PekomeHayemoe
3HaueHue cABura crnekTpa:

0l +03
2

B kauecTBe «6a30Bbix» BblOpaHbl Hau-
6onee NMPOABUHYTbIE U KOHKypupyloLe
MeToAbl peleHns 0606LeHHON YacTHON
npo6nembl COGCTBEHHbBIX 3HaUYeHW — UTe-
pauuii NognpocTpaHCcTBa U 6N10YHbI MeTo
JNlaHuowa. MHorouncneHHble BbIYUCIU-
TENbHbIe SKCMEPUMEHTbI, B TOM uuciie ans
«KOHTPACTHbIX», MJIOXO 0O6YCNOBNEHHbIX
CUCTEM U CUCTEM C KPATHbIMU YacTOTaMu,
MO3BONAT CYANTb O HAAEXKHOCTUN 1 Sbdek-
TMBHOCTU COBPEMEHHbIX peanusauuin 3Tmx
metopos [5, 10]. Kak nokasana pacuyeTHas
npakTuka, Ans 6onbWwrx 3ajay, Xxapakrep-
HbiIX AnAa K3-aHanm3a yHMKanbHbIX 3JaHUN
n coopyxeHuii (4o 10 MIH HeM3BEeCTHbIX —
OVNHAMNYECKUX cTeneHeln csobopbl), 6/104-
HbIl Memod JlaHyowa MeeT HeoCrnopumble
npeMmyllecTBa B CKOpPOCTW oOnpepene-
HUA 3alaHHOTO KONMYecTBa COOCTBEHHbIX
yacToT u popm.

4. ADANTALUMNA (KAJINBPOBKA)
K3-MOAENEN NO AAHHbIM
MHCTPYMEHTAJIbHbIX HABJIIOAEHUN
MoXHO BblgenMTb ABe OCHOBHble TFpynmbl
NMoaxofoB, UCMONb3yemblx NpW aganTtauuu
K3-mopenen no paHHbIM AWUHAMMYECKOro
MOHUTOPVIHIa: «MHTYUTUBHO-UHXXEHEPHbIE
MU MaTeMaTnyeckun ¢opmanusosaHHble. Ha
MPaKTUKe CerofHAa AOMUHUPYIOT METOAUKU
nepBoOVi rpynnbl, OCTaBNAA LMPOKWNA MNpO-
CTOp ANs UHTePRpeTaLMUN PacYeTHbIX U N3Me-
PEHHbIX AUHAMUYECKNX XapaKTePUCTUK.
Cpeaun meTogoB BTOPOW rpynmnbl OTMETUM
Havnbonee CcTporve 1 NepcrneKkTUBHbIE, OCHO-

BaHHble Ha YMCNEHHOM pEeLIeHUN HeKop-
PEKTHbIX 0OpaTHbIX 3alad MeToAoM pery-
napusaumm TuxoHoBa [12-15]. OTtmeTum,
YTO K HacTosLleMYy BPEMEeHM pa3paboTaHbl
anropuTMbl M MPOrpaMMHble peanusaumu,
nossonawwWwme NaeHTMPMUMpoBaTh GakTu-
yeckoe COCTOSIHME U NoKann3oBaTb fAedek-
Tbl ANIA NPOCTbIX IMHENHO-YNPYriX CUCTEM
(banka u NaUTa Ha BUHKJIEPOBCKOM OCHOBA-
HUK, pepma, pama).

MpriBegem oavH 13 NpeasiaraeMbix Bapu-
aHTOB aNITOPUTMA, OCHOBAHHBIN Ha peLueHnn
HENVHENHOWN 3afayn oNTUMM3AUNN — MUHK-
MU3aLuu yesesol hyHKYUU.
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rae 0 =1{0} = {0, 0, 0, ..} - paHee BBEAEHHDI
BEKTOP NapameTpOB CUCTEMbI, O, — BECOBble
KO3POULMEHTbI, @, N @, — BbIYUCNIEHHDIE 1
n3MepeHHble cO6CTBEHHBbIE GOpMbI Koneba-
HWi, R(O) — orpaHWyeHVs Mo napameTpam,
A, = BbluMC/IeHHble COBCTBEHHbIE Yncna (KBa-
ApaTbl KPYroBbix 4acToT), 6, - HauanbHoe
cocTosiHue, 3 — K03dOUUMEHT perynapusa-
uuun, K — matpuua »kectkoctn, M - matpurua
Macc KSM.

B KOHTEKCTe MOCTaBfIEHHbIX 3afay AvHa-
MMWYECKOro MOHUTOPUHra 06pallalT Ha
ce6s BHMMaHue TpeboBaHMsA (2) K TOUHOCTN
pacyeTHOro 1 MHCTPYMEHTANIbHOro onpefe-
JIEHUS HE TOJIbKO COOCTBEHHbBIX YAaCTOT, HO 1
dopm KonebaHun B NpeamMeTHO 3HAUYMMOM
YaCTOTHOM JiMana3oHe.
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5. BbIBOP METOAUKU U3MEPEHUIA
COBCTBEHHbIX YACTOT/®OPM
KONEBAHUI

Kak cnepyeT 13 34paBOro MH>XEHEPHOro
CMbICNla 1 noaTeep)KaaeTcs ¢$opmMasbHO-
MaTeMaTUYECKUMW BbiKNaakamm M. 4, ceic-
MOMETPUYECKUIN METOR N3MEPEHWNI [OSIKEH
obecneunBaTb MpUEMSIEMOE MO TOYHOCTU
onpefeneHne He TONIbKO HU3WKX obLiecu-
CTEMHbIX, HO U TeX COOCTBEHHbIX YacTOT U
dopm KonebaHumii, KoTopble MAEHTUOUL M-
pylOT JIOKaNibHble W3MEHEeHUs COCTOSHMWA
KOHCTPYKUUI (BKNOYaA paspyLlleHuns), npu
BbINO/IHEHUW TaKXe TPeboBaHNin onepaTnB-
HOCTU M 3KOHOMUYECKOU KOHKYPEeHTOCMO-
CO6HOCTM.

AHanu3 JoCTynHbIX MCTOYHUKOB MOKa3ar,
YTO 3TUM KpUTEPUSM B Hanbosbluel cTene-
HW OTBEYAET METOA CTOSUMNX BOJH (NOCTpo-
€HHbIN Ha OCHOBE MpUWHLMMNA BOCCTAHOBE-
HUA KOTePEHTHbIX COCTABMALWMX BOJHO-
BbIX Mosei), pa3paboTaHHbIA KONNEeKTUBOM
CO PAH nopg pykoBOACTBOM AOKT. TEXH. HAYK
A. ®. EmaHoBa [16]. Heobxognmasn nonHas
cucTeMa HabnofeHUn npepycmatpurBaeT
OHOBPEMEHHYI0 pernucTpauunio YyCKopeHuin
B OMOPHOM N HEKOTOPOM NpPeAcTaBUTESb-
HOM Habope Touek. [prMHMMaeTcA Mogenb
NINHENHON CBA3M BOMHOBbIX MOJSIEN B ABYX
Toukax obbeKkTa. Ha ocHOBe BMHEPOBCKOWN
dunbTpaum 1M CBOWMCTBA KOFepeHTHOCTU
CTOAYMX BOJSIH (KonebaHui) paspaboTaH
anropuTm pacyeTta GUILTPOB, NEPECYUTDI-
BaloLWKMX KonebaHna 13 OMOPHON TOYKM B
Apyrue ToOuKm cuctembl HabnogeHnin.

B Poccnu yxe HakonfieH NO3UTUBHbIV ONbIT
MCNOSIb30BaHMA 3TOro MeTofa Ans onpe-
LeneHna OUHAMMYECKUX XapaKTepucTUK
NAOTUH, MOCTOB M 3AaHUNA. [NnA BbICOTHbIX
3aHNIA-KOMMNIEKCOB N 6ONbLUEeNPOSIETHBIX
KOHCTPYKLMIA TaKOro onbiTa He 6b110 — Npo-
6en BOCMNONHEH UCCNEefOBaHUAMM Ha peasb-
HblX o6bekTax [2].

6. OLLEHKA HECYLLE/ CNOCOBHOCTHU
AnAa ®AKTUYECKOIO COCTOAHUA
PacuetHasa oueHka HAC n Hecyweln cnoco6-
HOCTU KOHCTPYKUMWIA BbINONHAETCA B COOT-
BETCTBMM C HOPMATUBHBLIMY KPUTEPUAMU MO
K3-mogenn, cogepxalienn napameTpbl Kak
TeKyLie «<MOHUTOPVHIOBOM», Tak U UCXOA-
HOW «MPOEKTHOM» MOZENMN.

CraTuyeckoe u AUHaMMyeckoe (B TOM
yncne cencmnyeckoe) HAC pgna crtagun |/
onpenenaeTca U3 peleHns CMcTemMbl IMHER-
HbIX anrebpamuecknx ypasHeHun (CIAY)
paBHoBecuA
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Puc. 4. iamepeHHble (cneBa) 1 BbluMCieHHble (CnpaBa) COBCTBEHHbIE YacTOTbl/PopMbl

OUEeHKa YCTOMYMBOCTU (HM3LWMX KpUTnye-
CKMX Harpy3ok A, n ¢opm notepu yctoirun-
BocTn {}) — 13 peweHnA yacTMyHON Npo-
6/1eMbl COOCTBEHHbIX 3HAaYEHUI

[k@©)Jel=[alks©n]e],
rae [©]=[ip}.-lp}, ]

[A]=diag(4,.... A, ).

Mpy 3ToM BKOYAOTCA LOMNONHUTENbHbIE
(N0 cpaBHEHWIO C ANHAMMWYECKON MOAENbIO)
CBOWCTBA — XapaKTepPUCTUKU OCHOBAHWA,
KECTKOCTW 1 Harpy3ku v gp. (Habop napame-
TpoB @,). ITMU faHHBIMK MOJeNb HacbIWwaeT-
CA No pe3ynbTaTaM BCEX BUAOB MOHUTOPUHTa.

B pamkax npepnaraemoro noaxopa
Ha Ka)goW cTagum MOHWUTOPMHIA MOXHO
«pPEeBN30BaTb» U pacyeTbl Ha Nporpeccupy-
lolee obpyLieHne C yyeToM GpakTUYeCcKoro
COCTOAHUA O6BbEKTa.

[naHupoBaHue M3mepeHuin Ha TeKyLlen
CTafim MOHUTOPUHra cieflyeT MPOBOAUTD,
OCHOBbIBasACb Ha pe3ynbTaTax npepabliayLyen
ctagun. Tak, Npy OBHapy»eHUU «Mnopao-
3PUTENbHBIX» COBCTBEHHBIX YacTOT U GOpM
KonebaHuin Heo6XoAMMO YCTAaHOBUTb AOCTa-
TOYHOE YUCSIO AATUMKOB (TOYEK) ANnA usme-
peHni OnA KayecTBeHHON maeHTudrkaumm
3TUX YaCTOT U GOPM.

7. ANPOBALUA METOAUKH

HA BbICOTHOM KOMMNJEKCE

Mpoekm u cocmosHue no 3asepuwieHuro
cmpoumenbcmea. PaccmatpuBaembiii ©
peann3oBaHHbIN aKTyaslbHbI MPOEKTHbIN
BapuaHT BbICOTHOIO WAOro KOMMEeK-
ca «dnpmxkabnb» (MockBa, nepeceuyeHue
yn. HameTtkunHa u Mpo¢coto3Hom) ¢ yHuKanb-
HbIMU O6BEMHO-TJITAHUPOBOYHBIMU 1 KOH-
CTPYKTMBHBIMW PELLUEHNAMU, HE NMEIOLLNMN
NPAMbIX aHaNoroB.

YuacTtok cTpouTenbCcTBa pPacrnonioXeH
B npepenax ¢énoBuornaunanbHom pas-
HWHbI, OCJIOKHEHHOW CKNOHOM 3acblnaH-
HOro oBpara Ha ceBepo-3anafje yuyacTKa.
C noOBepXHOCTM Y4acTOK MOKPbIT Hacbin-
HbIMW FPYHTaMK. Hacbinb CNoXeHa CyrinH-
Kamu, NepeKONaHHbIMU C MeCKOM, C 06/10M-
Kamu Kupnuya, 6eToHa, 0CKONKaMu CTeKsa
CO uenow gpeBecuHbl U T. N. MowWwHOCTb
HaCbIMHbIX FTPYHTOB U3MeHsaeTca ot 1,8 go
10,5 m. oA HacbINblo 3anerawT CYrINHKY,
TMWHbI MATKOMMACTUYHOW M Tyronnactuu-
HOW KOHCUCTEHUUM, CyNnecu NnacTuyHble 1
necku nbinesartble, MenKne, CpegHen naoT-
HOCTW W MJIOTHbIE, BNa)KHble 1 BOAOHACHI-
LW EeHHbIe.

YacTb rpyHTOBOro OCHOBaHUA 4O OTMETKM
170,0 nop ueHTpanbHOW 30HOW 34aHNA yCu-
neHa 141 ceaen «<PUT» gnametrpom 300 mMm.
[lns ycTpaHeHWs BO3MOXHOTIO KpeHa 3aHuns
1 €ro Upe3mMepHo 0OCafikn B paccMaTprBae-
MOM KOHCTPYKTMBHOM pelueHun GpyHAnpo-
BaHMA OCHOBAHWA NPeayCcMOTPEeHO AOMoJs-
HUTenbHoe ycTpoincTeo 300 6ypOoHabUBHbIX
cBan gnametpom 300 mm.

MNonepeyHoe ceyeHne (nnaH) 3pHaHWA
MMeeT 3anuncovpanbHylo  dopmy. [nAa
BbICOTHOW (4 noa3emHbix U 40 Hag3eMHbIX
3TaXel) 4YacTM 3J4aHMA NpPUHATA nepe-
KpecTHo-cTeHoBasA AuvadparmMeHHasa cxema
HeCywWmnX KOHCTPYKLUUiA. NpocTpaHcTBeHHas
MeCTKOCTb U YCTOMUYMBOCTb BCEFO XKWOro
Komnnekca obecneumBaeTca COBMeCTHOM
paboToi BepTUKanbHbIX MOHONUTHBIX Aua-
dparm XecTKoCTu, NECTHUYHBIX 1 MNPTOBbIX
6510K0B, 06bENHEHHDBIX XECTKAMUN NO3TaX-
HbIMW MOHOJIUTHBIMU KeNne306eTOHHbIMU
ANCKaMn NepeKpbITUIA.

DOyHpameHTOM ABNAETCA KOpobyaTasa KOH-
CTPYKUMA SNMNCOBUAHON GOPMbI B NnaHe
BblcoTOM 4600 MM, BK/toYaloLaa HUXKHIOK
(TonwmHonm 1200 mm) n BepxHio (400 mm)
MOHOMUTHbIE  KeNle306eTOHHble  NANUTHI,
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Ta6nuua 1. <UAEAJIbHAA»

N «@AKTUYECKAA»
PACYETHbIE ANSYS-MOAENA
«Upean» «@akT»
Yucno K3 161 348 162 166
Ct. cBO6OADI 833250 972 990
SHELLG3, SHELL63,
BEAMA4 BEAM4,
Tunbi K3 ’ LINKS,
LINKS,
SURF154 SURF154,
MPC184

Ta6nuua 2. K3-MOAEJIN MPOEKTHOIO
BAPUAHTA 34AHNA. COBCTBEHHDbIE
YACTOTbI, 'y

Ne Kon-Bo y3nos
n/n | 138000 288 837 608 363

0,31731 0,30598 0,30154

0,37822 | 0,37084 0,36724

Puc. 5. Cob6cTBeHHble YacToTbl U hopMbl KI-mogenen «pakTUYeckomn» 1 «runoTeTnyeckom»
(c ynaneHHol KONIOHHOW Ha 10-M 3Take), 3HauUMMble Ana naeHTudrKaLmm gedexra

COefiIMHeHHble pebpamm XKeCcTKOCTU (MOHO-
JINTHBIMU Xene306eTOHHbIMU CTeHaMW Ton-
wrHom 600, 400 1 250 mm). Ans noBblWeHNsA
XKeCTKOCTW 3[laHMA U paBHOMEpPHOW nepe-
[aun Harpy3ok Ha PyHAAMEHTHYIO NAUTY Mo
nepuMeTpy Hapy»HbIX CTeH B YpOBHe —3-ro
3TaXka yCTpamBalTCA KOHTPGOPCHI TONWU-
Hon 400 mMmm.

KonoHHbl, pacnonokeHHble nNo Topuam
30aHNA C ceyeHnem 575 x 600 mm, BO3-
BoAATCA C —3-ro no 40-n 3tax. Ha -2-m un
—1-m 3Taxax no nepumeTpy 3AaHNA pacno-
JNIOXeHbl KONOHHbI ceyeHnem 300 x 500 mm,
WaxTbl NMMPTOB BbIMOSIHAIOTCA U3 MOHONMUT-
HOro »enesobetoHa ToONWMUHOW 250 MM.
JleCTHUYHbIe KNeTKM - M3 MOHOJUTHOrO
xene3o6eToHa co C6OPHLIMU MapLLamm.

B npouecce cTpouTenbcTBa «BbICOTKU»
anbTepHaTUBHbIMU 06CefoBaHmaMN (2007-
2011) BbIABNEHbI 3HAUYMMble OTCTYMIeHNA OT
npoeKkTa B «JIOKa/IM30BaHHbIX» 30Hax: Mo
Knaccy 6eToHa psAga CTeH, KOMOHH 1 nepe-
KpbiTuin (Bo B15 BmecTo npoekTHbix B25) n
Mo reoMeTpumn CTEH N KONOHH (OTKIIOHEHMA
3KcUeHTpucuTeta go 180 mm; puc. 2). Mo
pe3synbTaTam 006CNejOBaHNI BbIMOJIHEHDI
YCUNIEHNA CTEH N KONMOHH Ha 4-17-m 3Taxax
(obLiee KONNYECTBO YCUNEHHBIX 3NIEMEHTOB
npubnmxaetca K 50).

«UNoeanvHble» npoekmHblie K3-modenu.
Pesynemamer asvanusa. Ha ctagun npo-
eKTUPOBaHUA MOCTPOEHbI, Bepudpnumnpo-
BaHbl M MpOaHaNM3NpOBaHbl ajbTepHa-
TUBHbIE «UfealibHble» MPOCTPAHCTBEHHbIE
K3-mopenn «HeopgHOpoOAHOE BUHKI/1EPOB-
CcKoe OCHoBaHve - 060noYeyHO-CTepP-
HeBOW KapKac» 34aHuWA B NPOrpamMMHbIX

komnnekcax ANSYS, CraluO u MicroFe,
nokasaswwune 6nn3KMe pacnpepeneHns
HanpPAKeHHO-AePOPMUMUPOBAHHOIO COCTO-
AaHnA (HOC) n gnHammnuyecknx xapaktepu-
CTUK 1 obecneyeHne BceX HOPMATUBHO-
pernameHTMPOBaHHbIX KpUTepueB Hecy-
e cnocobHoCTH.

PaszpaboTaHHble MoAaenu HarnAagHo
LEMOHCTPUPYIOT FeOMEeTPUKO-KEeCTKOCT-
Hble Y WUHEePLMOHHblE CBOWCTBA, a TakxXe
Harpy3ouHble XapakTepPUCTUKN CTPOUTENb-
HbIX KOHCTPYKLMIA N OCHOBAHUA COOpYXe-
Hus. 0co60 OTMETUM, UTO ceTKa KD Ha HuX-
Hell nuTe ¢yHAAMeHTa He ToNbKO obna-
JaeT HeobxoauMMoW noapo6GHOCTbIO Ans
BOCNPOW3BEAEHNA MepeMeLleHnin, CUn 1
MOMEHTOB, HO M NPUYpPOYEHa K 30Ham CBal-
Hbix nonen. KoadpoumumeHTol HeogHopoa-
HOro BUHK/IEPOBCKOTO OCHOBaHWA, MoJy-
YeHHble Ha HenuHelHon mopenu npodod.
l0. K. 3apeuKoro ana TpexmepHoOn cMcTembl
«KopobyaTbiil GyHAAMEHT — CBaHO-TPYH-
ToBbIN MaccuB» (MK «3emna»), ¢ NoMoLbio
cneymanbHOM NPOrpaMmbl BbIYUCAANNCD U
3aflaBanucCb MHAMBUAYANbHO ANA KaXAoro
KOHTaKTHOro K3 ¢pyHaaMeHTHOI NanThlI.

He3Haunmoe nsmeHeHune napametpos HAC
M cnekTpa Cob6CTBEHHbIX 4acToT/dopm Ha
nocniefoBaTeslbHO CrylalLmXca ceTkax (o1
833 000 go 3 600 000 cTeneHel cBoboAbl;
Tabn. 2) nossonnno 060CHOBaHHO BblIbpaTb
paunoHanbHylo «cTtapToBylo» K3-mopenb
ANA uenen fanbHenwero MOHUTOPUHra.

ConocTaBneHne pesynbTaToB Ajs CXEM
«O[IHOMOMEHTHOTrO» (NMHeNHaa 3agava) u
nosTanHoro Bo3BefeHusa (7 3Tanos, onuus
«WKU3HU-CMepTu» K3) 3paHuA cBupetenb-
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1,4027 1,3661 1,3498

1
2
3 0,66039 0,62999 0,61700
4
5

1,7477 1,711 1,6945

cTByeT O cnlabom nposBneHun 3¢opdexkTos
reHeTUYeCKon HENIMHENHOCTN.

CpaseHumenoHbIli aHanus pesynbma-
moe pacyemHbix Uucc/ie008aHuli U Hamyp-
HbIX usmepeHul. na cTagun 3aBeplieHna
CTPOUTENbCTBA HECYLWNX KOHCTPYKLUUN
paspaboTaHbl M wmccnefoBaHbl Mapame-
TpusoBaHHble K3-mopgenu B MK ANSYS c
daKkTnuecknm pacnpegeneHnem ©Gusnko-
MeXaHNUeCKNX CBOMCTB 6eTOHA, 3KCLUEeH-
TPUCUTETOM U OTKIOHEHUEM KONOHH (puc.
3), @ TakXKe C yYeTOM MPOrHo3Mpyembix u/
VNV TUNOTETUYECKNX OCNabnieHnid ceueHns
KOMOHH 1 nepeKkpbITUiA. IMeHHO 3Ta cTaguna
XapaKTepun3yeTca HauMeHblUel CTeneHbio
HeonpeaeneHHOCTN B YaCTu pacnpepene-
HMA >KEeCTKOCTHbIX (OTCYTCTBME mnepero-
poaoK, dacafHbIX KOHCTPYKUWMA M np.) U
MNHEPLMOHHbIX (OT BPEMEHHbIX Harpysok)
XapakTepucTuK, 4YTO CyWwecTBEHHO AnA
ajanTauun «CTapToBON» MOHUTOPUHIOBOW
K3-mopenu.

CHMXeHne Knacca GeToHa psfa CTeH u
KOMOHH OT MPOEKTHOro YYMTbIBAETCA COOT-
BETCTBYIOLMM MOHUXEHUEM MOZYNA ynpy-
rocT, a OTKJIOHEHWEe TFeoMeTPUYecKoro
NONOXEHNSA KOJIOHH — «KeCTKUMIN BCTaBKa-
MW», YTO MO3BOMAET YUeCTb KaK CMeLleHmne
SN1EeMEeHTOB B MNJaHe, Tak U NX HAKJIOH.

YcTaHOBNIEHa KakK npakTuyeckaa 6au-
30CTb BblUNC/EHHbIX (KD-mopenb Ha
)KECTKOM OCHOBaHWUKU, OGNOYHBbIN MeTon
JlaHuowa) M u3mepeHHbIX (MeTon «CTo-
AYNX BOJIH» [16]) COBCTBEHHbIX 4YacCTOT U
dopM KoniebaHUn B JOCTATOUYHO LIVPOKOM
AMana3oHe 4acToT, TaK 1 «MPOonycKk» paga
yacTtoT/dopM Mpu NIAHUPOBAHUN K3Me-

peHun 6e3 onopbl Ha pe3ynbTaThl Npeg-
BapUTeSIbHO BbIMOSIHEHHOIO KOHEeYHo3se-
MeHTHOro mogenuposaHua (puc. 4). Tak,
NPoONyck cefbMOW pacyeTHOW YacToTbl/
bopMmbl, 04EBUAHO, BbI3BAH BbIHYKAEHHbIM
OTCYTCTBMEM U3MEPEHUIN Ha BEPXHUX dTa-
)Kax 34aHuns, konebaHna KOTopbIX 1 Npeo6-
nagatot B 3To popme.

B nranasoHe co6cTBEHHbIX YacToT oT 0 fo
14 Ty (200 HU3WMx dpopm KonebaHwmin) yKa-
3aHHble 3adUKCMPOBaHHbIE «TOKaNibHble»
OTCTYNNEHMA OT NpOEeKTa HUKaK Konuye-
CTBEHHO He MPOABAAIOTCA — BblYUCSIEHHbIE
YyacToTbl OTAMYalTCA He 6onee yeM Ha
0,5%, coxpaHAeTcA nocnepoBaTeNnbHOCTb
dopm KonebaHuii. Takxke He nageHTUPULK-
pOBaHbl B AMana3oHe U3MepeHHbIX YacToT
BeCcbMa CyLecTBeHHble runoteTnyeckme
ocnabneHnA ceyeHns OfNHOUYHON KONTOHHBI
(mo 1/3 ceueHun).

B 1O Xe Bpema yuyeT 3KCUeHTpUcUTETa
N HaKNOHa nokasan CylecTBeHHoe, a And
pAfa KOMOHH 1 ornacHoe Bo3pacTaHue pac-
YeTHbIX CTaTUYeCKMX M3rnmbalLmx MOMeH-
TOB B HWX, YTO NOATBEP)KAAET HeyHUBep-
CanbHOCTb AMHaMUyeckoro (Kak u Bcex
WHbIX BMAOB) U HEO6XOAMMOCTb CUHTE3a
Pa3nnNYHbIX BUAOB MOHUTOPUWHIA ANA YHU-
KanbHblX 06BEKTOB CTPOMTENbCTBA.

Bo3moxxHOCMb udeHmugukayuu 2uno-
memuyeckux oegpeKkmoag. BbinonHeHHble
YMCNEHHblE 3KCMEePMMEHTbI MOKasanu, 4To
rmnoTeTMyeckoe «ypaneHme» OAHON U3
HeCyLWMX KONOHH Nnn pparmeHTa nepekpbl-
TWA 3HAYMMO CKa3bIBaeTCA Ha rpynne BMao-
N3MEHAEMbIX /NN NopoXKaaeT LOMNOJSHU-
TenbHble NoKasibHble GopMmbl KonebaHun,
NpUypoYeHHble K 30He paspylleHus, u
MOTYT ObITb YyBEPEHHO UAEHTUGNLMPOBaHDI
B XOfle MHCTPYMEHTaNbHOIO MOHUTOPWHIa
MEeTOLOM «CTOAYMX BOJH» (CM. puc. 5 gna
yAaneHHON KOMOHHbI 10-ro 3Taxa, HaunHas
¢ 17-4 dopmbl Ha yacToTax Bbiwe 5 ).

OTKNOHEHUs OT MNPOEKTHbIX JaHHbIX,
3aTparvBamole 3HauyuTeNbHYIO YacTb
CUCTEMbI 1 BRMAIOWNE Ha ee XKeCTKOCTHble
N MHepPUMOHHble CBOMCTBA (Knacc 6eToHa,
XapaKTepPUCTUKN OCHOBAHWA, BeIMUYMHA 1
pacnonoxeHne macc, BKIOYEHUE B [MHa-
MUYecKylo paboTy GpopManbHO HEHeCYLnX
KOHCTPYKUUIN — neperopopok, dacagos u
Ap.) TakXe uAeHTMOUUUPYIOTCS B pamKax
npeanoXeHHON MeTOANKN.

8. BblIBOAbl U PEKOMEHAALIUN

MpepnoxeHa 1 TeopeTnyeckn 060CHOBaHa
pacyeTHO-3KCNepnMeHTaNbHaa MeTOoAnKa
MOHUTOPVHIa HeCYWNX KOHCTPYKLUIA YHU-
KasbHbIX (BbICOTHbIX U 60NbLUENPONETHBIX)
3[aHUN 1 coopyxeHnin. Metoguka 6a3u-

pyeTtca Ha peTanbHbiXx 6Gonbluepasmep-
HbIX MPOCTPAHCTBEHHbIX AWHAMUYECKNX
K3-mopensax, KoTopble napameTpusyloTcs
AN BCEX 3HAYUMbIX CTagUA «KU3HEHHOro
Uukna» obbeKkTa U aganTupyloTca No AgaH-
HbIM MHCTPYMEHTasIbHbIX U3MepPEeHMA.

Moka3aHo, B YUaCTHOCTM, YTO MeTO[ U3Me-
peHuii gomxkeH obecneumBaTb YBepeHHoe
onpepesnieHne He TONbKO HU3LWMX obLie-
CUCTEMHBIX, HO 1 TeX COOCTBEHHbIX YacTOT
n dopm KonebaHuin, KoTopble NAeHTUPU-
LMPYIOT NIOKaNibHble U3MEeHeHUs COCTOAHMA
KOHCTPYKUUI (BKNOYaA paspylieHus), —
3TUM KpuUTepusaM yAoBfeTBOPseT BblbpaH-
HbII MHCTPYMEHTaNbHbIA MeTof CTOAYMX
BOJIH.

B xope anpobaunn Ha peasibHOM 06beKTe
BbIAABNEH UCTVHHbIN NOTEHUMan — BO3MOX-
HOCTVM W OrpaHuuYeHna - paspaboTaHHOW
MeTOANKUN ANHAMNYECKOro MOHUTOPUHTa 1
ee MecTo B pAfdy anbTepHaTWBHbIX JOMOJ-
HAWMUX noaxofos. Tem cambiM onpoBep-
FHYTbl KaK MMeBLUMe MeCTO MpeTeH3nn Ha

YHMBEPCANbHOCTb M CaMOAOCTAaTOYHOCTb,
Tak U HeoboCHOBaHHOE OTpULaHKEe PALOM
cneunannucToB AencTBUTENbHOrO MOTEH-
umana MeToAWK MOHUTOPWUHra Ha OCHO-
Be TLWATENbHOro onpegeneHna u aHanu-
33 PACYeTHOro M M3MEPEHHOro CnekTpa
COBGCTBEHHbIX YacToT U $opm KonebaHwui
(@ He TONbKO HU3WMX OBLECUCTEMHDIX,
KakK yKasblBaeT, Hanpumep, AeNcTBYOWNNA
FOCT P 53778-2010 [9]).

PekomeHzyeTcA BHeApWUTb MPeEAIOXKeH-
HYI0 KOMMNEKCHYO PacyeTHO-3KCNEPUMEH-
TafbHYl0 MeTOAWKY ANA AWHAMUYECKOro
MOHUTOPVHIa HEeCYLMX KOHCTPYKUMIA YHU-
KanbHbIX 34aHNI Ha CTaAUAX UX CTPOUTESNb-
cTBa 1 3KcnnyaTtauum. Mpu 3Tom TpebyioT
fJanbHerliwero o60CHOBAHWA W pa3BMTUA
KaK MeToAbl U3MEPEHUIA, TaK U YNCIIEHHblE
npouegypbl napameTpusauuMM v aganTta-
uumn-kanuépoekn K3-mopenein (Hanbonee
nepcnekTBHbIM MNpPeACTaBNsAeTCA pelle-
HUEe HEKOPPEKTHbIX 0BpaTHbIX 3aAay naeH-
TndurKaymm).
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VRF-GUGTEMbI TOSHIBA -
MAKGUMYM HAJIEXXHOCTH,
MAHUMYM SATPAT

bonee nonyseka AnoHcKas KomnaHua Toshiba co3naet obopyaosaHve 41 KOHAMLMOHMPOBaHWA BO3Ayxa. B 1977 roay
Toshiba nepBoit B Mrpe BBEMA MUKPOMPOLIECCOPHOE YNpaBneHne KoHanumoHepamu, B 1981 rogy co3fgana MHBEPTOPHbIN
KOHAMLMOHeP, a B 1998-M — nepBbiit B ANOHWM KOHAMLMOHEP Ha 3Konornyecky besonacHom dppeoHe R410A.
VIHHOBALMOHHbBIE TEXHONOTMM AAIOT BO3MOMKHOCTb XKErOHO MOBbIWATL IGPEKTUBHOCTL, KOMPOPT, HAAEXHOCTb CUCTEM
KOHAMLIMOHMPOBaHNA. 3a nocneaHue roabl Toshiba cozgana nepsble B mupe VRF-cuctembl ¢ TPEMA 1HBEPTOPHBIMY
KOMMPECCopamut B HapyXHOM Groke.

Matepuanel npegocTaeneHsl AHI CARRIER FZC, reHepanbHbim agnctpribbiotopom TOSHIBA B Poccum n CHI

TOSHIBA
8

i

KAK YOANOCDH MOBbICUTb SHEPTETUYECKYIO
SOOEKTUBHOCTbD EER 40 6,267
yNnbTU30HaNbHble cuctembl SMMS-i
npounssoauTenbHOCTbIO OT 14 po
150 KBT no3BonAwT KpyrnoroanyHo
KOHAMLMOHMPOBATb Lefioe 3JaHue.
Ha kaxpgblii KnnosaTT noTtpebnse-
Mol mMouwHoctn SMMS-i npousBoguT go 6,26 kBT
xonopaa n o 6,41 kBt Tenna. Kak Toshiba pocTturaer
Takoi 3HeproadpdeKkTuBHOCTU?
. MonHoCTblO MHBEPTOpHaA cuCTEMa COAEPXUT
oT 1 Ao 4 HapyXHbIx 6nokoB. bnokn 14 n 16 HP
OCHalleHbl TpeMA ABYXPOTOPHbIMK KOMMNpeccopamm
NOCTOAHHOIO TOKa C WHBEPTOPHbIMX MPUBOAAMW.

—_

OcTtanbHble 6noku (8, 10, 12 HP) umetoT no Asa
Komnpeccopa. HoBble coBpemMeHHble KOMMpPeccopbl,
pa3paboTaHHble Kopropauuein Toshiba, nossonsioT
MOBLICUTb KakK 3Hepro3¢pdeKTUBHOCTb, Tak U ypo-
BEeHb KoMmdopTa.

2. Mpw HenonHom 3arpy3ke, Npu kotopoi VRF-cnctema
paboTaeT B pOCCMNCKOM KiimaTe 85% BpeMeHHU, SHep-
roa¢$p$peKTMBHOCTb Bo3pacTaeT Ha 40%, a He NagaeT, Kak
y CTaHAAPTHbIX CNNPasbHbIX KOMNPECCOPOB.

3. Cuctema ynpaBneH1A aBTOMaTUYECKN BblpaBHM-
BaeT Harpyskum mMexgy KoMnpeccopamu 1 perynmpy-
eT pacxof xnajareHTa.

4. iHBepTOpHbIN npusog, ¢peoH R410a ¢ BbicO-
KUM pabounm aaBneHvem n Hesamepsaloliee nonu-
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8 HP: MMY-MAPOBO4HTS-E
16 HP: MMY-MAP1604HT8-E

MakcumanbHsin Nepenag BeICOT MERTY
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AHYTREHHWM U HEPY #HBIM 70 M.

l ITam EFH 'ﬂ_

it e W
11 i —
10 — T
9 —
-'\; B -—
: 5 =
70m | | 40m
5 e ———
‘ ———
3 —
B —
1 "--..______.
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120 m 90 m

3dMpHOEe CMa3oyHoe Macsio MO3BOAAKT cUCTeMe
o6orpeBaTb MOMELLEHUA BECb rOf, NMPU BHELWHMX
Temnepartypax go -20 °C.

Haxe npu oTpuuatenbHon Temnepatype VRF-
cucTemMa noTpebnseT BABOE MEHbLUE 3NEKTPOIHEP-
rMK, Yem 3NeKTprYecKnii oborpesatesb.

B cncteme MoxkHO ncnonb3oBaTth A0 48 BHYTPEHHUX
6510K0B. BONbLION acCOPTUMEHT BHYTPEHHMX 6/10KOB
(16 pasnunuHbix TMNOB U 13 TMNOpPa3MepoB) — Kac-
CeTHble, KaHaJlbHble, MOAMOTOJIOYHbIE, HACTEHHbIE,
HanosnbHble, 610K co 100%-M NMPUTOKOM CBEXEro
BO3JyXa — M0O3BONAET NoA06paTh CMCTEMY NpaKkTnye-
CKu anAa noboro nomeLlleHu.

MOYEMY VRF TOSHIBA YAOBHO
NMPOEKTUPOBATb?

MNpoekTnposaHne n moHtax VRF-cuctembl ynpoue-
Hbl 6narofapa yBenunyeHuio AiMHbI TPy60onpoBoaos

1 nepenaga BbICOT Mexay 6/10Kkamu, a TakKe yMeHb-
WweHuio grnametpa Tpy6. Y-o6pasHble pa3BeTBUTENM
W KONMeKTopbl MO3BONAIT CO3AaBaTb rMOKyl ceTb
Tpy60NpoBOAOB.

MakcmmanbHoe 3KBMBasfeHTHOE paccTosaHue
mMexay 6nokamm MoxeT gocTuratb 235 M. 3To 3Hauu-
TeNbHO obneryaet npoekTUpoBaHne 1 MoHTax VRF-
CUCTEMBI B 34aHMAX C MHOXXECTBOM HEOOMbLUNX KOM-
HaT, a TakXe B Cllyyae nepensiaHMpoBKN MOMeLLeHU.
SMMS-i onepe)kaeT KOHKYPEHTOB MO MaKCMManbHO
AONyCcTMMOMY nepenajy BbICOT MeXAy BHYTPeHHU-
MU 6nokamu — go 40 m. Mepenag mexay HapyXHbIMU
1 BHYTPEHHUMM 610Kamu — o 70 M.

labaputbl 1 Macca HapyXHbIx 6nokoB SMMS-i Ha
40% MeHblUE, YEM Y aHANOroB, faXe MOLLHble 611I0KK
nerko nomewjaotca B AndT. BbicoTa Hapy»KHOro
6noka 16 HP pasHa 1800 mMm, wnpuHa 1210 MM, a rny-
6uHa 780 mm. MopaynbHaa KOHCTPYKLUMA U KOMMAKT-

JHepreTnyeckasn
3¢ PeKTNBHOCTD
cmctembl SMMS-i

YBenmueHHan givHa
Tpy6onposoga
1 nepenag BbiCcoT
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|[KnumaTKoHTpONb

TpexTpybHble cuctembl
C peKynepaumeii Tenna

Cxema KOHTpona
YPOBHA Macna

l

£

-
o

SHiBa

i

K
!

|

JbdexTeHan pekynepauua

Hble pa3mepbl MO3BOJIAIOT MNMOKO MPOEKTMPOBaTb
cucTemy 1 6bICTPO MOHTUPOBATD €ee.

Mporpamma nogbopa co3aaHa KomnaHvein Toshiba
Ha 6a3e pPyKOBOACTBA MO MPOEKTMPOBAHUIO N MOH-
Taxy. OHa yunTbIBaeT U pacyeTHble TemmnepaTypbl
BO3[yXa, U MONOXeHNe BHYTPEHHUX 6NOKOB OTHO-
CUTENIbHO BHELWHUX, W PacCTOSHWUA MeXAYy pa3BeT-
BUTENAMM, U ANNHY Tpaccbl. 1o okoHYaHun noabopa
BblJaeTcA cxemMa U cneumdukaums VRF-cuctemsl.
Mporpamma pycuduumMpoBaHa U AOCTYMNHA Ha odu-
LranbHOM canTe.

PEKYNEPAL WA TEMJIA - OOAUH U3 OCHOBHbIX
CMNOCOBbOB DKOHOMUU SNNIEKTPOSHEPTUN
MoMUMO TPaAULMOHHBIX MYNbTU3OHABHBIX CUCTEM,
Toshiba BbinyckaeT SHRM-i — TpexTpy6Hble cuctembl
C pekynepauuen Tenna. MogynbHble CUCTEMbI KOH-
AULUMOHMPOBAHUA NPOW3BOAUTENBHOCTBIO OT 8 A0

42 HP no3BonAwT OAHOBPEMEHHO OXJlaXkAaTb OAHU
nomelyeHuns 1 oborpesaTtb Apyrue.

MIMeHHO B pexume, Korga OAHW BHYTPEHHUE
610KM oxNaxpaloT, a Apyrue oborpesatoT, 1 Npo-
ABNAETCA OCHOBHOE [OCTOUHCTBO TPEXTPYOHbIX
cMcTem — pekynepauma (MOBTOPHOE WCMOJNb30Ba-
Hue) Tenna. MoTpebuTenb MoOXeT 3KOHOMUTb [0
50% 3neKTpO3Heprum 3a cyeT pekynepauun tenna.
3abvpaemoe 13 oxnaxjaembiX NOMeLEHNA Tenno
He BblGpacbiBaeTcAa B aTmocdepy, a nepeHocuTcA
Tygna, rae Tpebyetcs oborpes. [InA ocyulecTBneHun
3TOro npouecca B cuctemy Ao6aBnsAlTCA AOMNo-
HuTenbHble FS 6noKkn (pacnpefenuteny NOTOKOB
XNafareHTa).

[ina coBpeMeHHbIX 0GUCHBIX LLEHTPOB TpexTpybHasa
VRF cnctema KoHguuuoHnposaHusa Toshiba SHRM-i
C pekynepauuel Tenna ABAAETCA OOQHUM U3 CaMbIX
3Hepros¢ddeKTNBHbIX BapuaHTOB. 3TO Bblbop AnA

| = 1=
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BHewHWiA Gnok

BHewHWA Bnok

BHewHWiA Gnok

Gpaaunrenhuan TpylKa MacnAHoro KDHT}'PD
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Tex 3aKa3uMKOB, KOTOPble PacCMaTPMBAIOT He TONIbKO
nepBOHavasibHble MHBECTULMM B CUCTEMY KOHANLMO-
HMPOBaHWSA, HO 1 pacxofbl Ha SKCMyaTaumio B Teye-
HVie ANIMTENBHOTO CPOKa. M uyTb 6onblias CTOMMOCTb
6bICTPO KOMNEHCUPYETCA SKOHOMUEN SNEKTPOIHEP-
rUK B 3aTSKHbIE NeproLbl MEXCE30HbA.

TPV UHBEPTOPHbIX KOMIMPECCOPA

Brnepsble B oTpacnu VRF-cuctembl Toshiba sknto-
ynna B cebs HapyKHble BIOKU C Tpems MHBEPTOp-
HbiM1 Komnpeccopamu (12 n 14 HP). B HapyXHbIX
6510Kax MeHblUeli MPON3BOAUTENbHOCTU — MO [Ba
Komnpeccopa. HagexHble ABYyXpPOTOPHble KoMMnpec-
COpbl NOCTOAHHOIO TOKa 0CO6eHHO 3bbEKTNBHBI Npn
YacTUYHOW 3arpysKe.

NHBepTOpHOE ynpaBneHne KaXAblM KOMMNpecco-
pOM rapaHTVpyeT, 4TO BO BCeX NomeLlyeHuax byaet
TOYHO MOAAEPXKMBATLCA XKejlaemasa TemnepaTtypa,
He3aBUCKMMO OT TUMA BHYTPEHHWUX GNOKOB U AJIVHDI
Tpaccbl. TO4HOe BeKTOpHOe ynpaBJfieHne NoaaepKu-
BaeT naeasbHO CUHYCOMAANbHBIN TOK Y 3HAUYNTENbHO
nosbiwaeTt 3GpPeKTUBHOCTb CUCTEMbI.

B cucrteme Toshiba nonHocTblo oOTCYTCTBYIOT
Komnpeccopbl 6€3 WHBEPTOPHOro ynpaBleHuA.
YHUdMKaLuma KomnpeccopoB no3BonaeT nobomy
650Ky MHOro6sI04HOlM cUCTeMbl ObiTb BeayLuMm,
obecneunBaeT paBHY0 HapabOTKy MOTOYACOB Kax-
AbIM KOMMPECCOPOM 1 SKCMyaTaLuio CUCTeMbl faxke
npu BbIxofe U3 CTPOA OAHOrO 13 KOMMNpeccopos. U
Ja)ke Npu MONHOM BbIXOAE M3 CTPoA BefyLlero
6510Ka MOXHO Ha3HaunTb APYroin 610K BeAYLMM, He
npepoiBas paboTy. VMiHxeHepbl Toshiba ontumunsn-
poBann KOHCTPYKLMIO KOMMNPECCMOHHbIX KaHanos,
CHU3NAWN TPeHue 1 MnoTepu [aBlieHna, yBennyYniun
nnowanb pefKkosemenbHbIX MarHUTOB POTOPOB.

HAAEXXHOCTb VRF-CUCTEM TOSHIBA
TexHONOrMA KOHTPONSA YPOBHA Macia — 3TO YHWU-
KanbHoe n3obpeteHue Toshiba. KoHTponb ypoBHaA
Macsa XU3HEeHHO BaXkeH ans 6ecnepeboliHon pabo-
Tbl KOMMpPEeccopa, Tak Kak He TONbKO BblpaBHMBa-
eT ypoBeHb Macia B [BYX KOMMpeccopax OLHOro
BHeLHero 6510Ka, HO U pacnpefenseT Macno Mexay
6noKamm.

L L L )

VRF-cuctembl npov3BOAATCA UCKIIOUYNTENb-
HO Ha CO6CTBEHHbIX 3aBofax Toshiba B AnoHumn n
Tannanpe. KauyecTBO KOMMIEKTyWOWMX U cOOpKn
MoNlyumsno 3acsly>keHHoe npusHaHue notpebuTte-
nen N MHOXeCTBO Harpag, B Tom uucrne «[naBHbIn
npv3 3a BKJIaA B SKOHOMWIO 3NEKTPOIHEpPrum»
MuHncTepcTBa 3HEpPreTUKM 1 pecypcos ANoHUM 1
«[1pr3 3a nyyliee TexHnYecKkoe pelleHne» ANoOHCKon
WHXXEeHepHOW accoumaumm no OXNaKAEeHNI0 N KOH-
AVLMOHNPOBAHNIO.

TOSHIBA OBYYAET, KOHCYJIbTUPYET,
NOOAEPXUBAET

[eHepanbHbIl AUCTPUOBIOTOP CUCTEM KOHAMLMO-
HupoBaHua Toshiba B Poccun un ctpaHax CHI -
komnaHua AHI Carrier — yxe 15 net paboTaeT Ha
POCCMACKOM KNMMaTUYECKOM pbiHKe. Poccuinckoe
npeactaButenbctBo AHI Carrier okasbiBaeT npo-
eKTHYI0 MOAAEPXKKY MPOEKTUPOBLIMKaM, Aune-
paM 1 3aKa3ynMkam CUCTEM KOHAMLMOHWPOBAHUA.
KBanuéourumpoBaHHble cneunanucTbl NOMOratT Kak
B CO3[aHUN MNpOeKTa, Tak U KOHCYNbTMPYIOT Mo
nobbIM BONpocam, CBA3aHHbIM C NPOEeKTUPOBaHMEM
VRF-cuctem.

B 2013-2014 rogax npoBefeHo 16 Bble3aHbIX CEMU-
HapoB Toshiba B MockBe 1 permoHax. 1na npegcra-
BUTeNelN 3anHTepecoBaHHbIX OpraHu3aumnin perynap-
HO MPOBOAATCA MUHU-CEMUHAPbI Ha 6a3e MOCKOBCKO-
ro oduca AHI Carrier. TemaTuka ceMMHApPOB 3aBUCUT
OT noTpebHoCTel obyyarowmnxca: oT ocobeHHoCTel
MoHTaxa VRF-cnctem Toshiba o oceoeHus ¢npmeH-
HOW nporpammbl nogbopa.

MNoppo6Hee o ccTeMax KOHAULNOHUPOBAHMNSA
Toshiba - Ha opuymanbHOM caiiTe
www.toshibaaircon.ru

DripmeHHas nporpamma
nop6opa VRF-cnctem
Toshiba

Hapy»Hble 6nokun
C TPeMA VHBEPTOPHbLIMM
Komnpeccopamm

TOSHIBA

Leading Innovation >>>
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|[KoOHAULMOHMpPOBaAHMKE

HOBbIE BOSMOXHOCGTW VRF-CUGTEM

To, uto MYNIbTU30HalbHAA CNCTEMa ABTAETCA NO-HACTOALLEMY CEPbE3HbIM KOHKYPEHTOM AN1A CNCTEM l—Il/IJ'IJ'Iep-dBHI<OI7IJ'I,
COMHEBATbCA YXKe HE NPUXOANTCA. Ha PbIHKE I'IpOd)eCCI/IOHaJ'IbHOI'O KNMMatn4yeCkoro O60py,£l,OBaHl/lﬂ NHTEPEC K VRF pacTet
13 TOMa B IOA, 1 yxe CErOAHA MHOMME 3aKa3ulKM OTAAOT NPeAnovTeEHNE NMEHHO VM. OpHaKo OTKa3blBaTbCA OT CloaBHEHNA
3TOro O60py£|,OBaHl/|ﬂ c apyrmm OOMBLIMHCTBO 3aKa34MKOB ABHO HE CMeLNT. 3TO CBA3aHO CO MHOMVMM d)aKTOpaMI/I, B TOM
yncne 1 C BO3SMOXHOCTAMK pa6OTb| MYNbTU30HATbHOTO O60pyﬂOBaHl/IFI C canctemamn I'Ipl/ITOL{HO-BbITﬂ>KHOl7I BEHTUALNN

B KayeCTBe KOMMNPeCCOPHO-KOHAEHCATOPHbIX ONOKOB.

Matepmansl npegoctasneHs LG ELECTRONICS

Yro Takoe KNin?

KM — komnnekT MNOAKAOYEHUA MYNbTU3OHANIbHbIX
cmcTeM KoHauumoHmpoBaHus LG Electronics K ncna-
puTento NPUTOYHON BEHTUNALMOHHOIM YCTaHOBKMU.
Opyrumun cnosamu, KM — 370 KOMNAEKC TeXHUYECKMX
peweHnn npomnssoacTBa LG, nossonatowmx ncnonb-
30BaTb Hapy»Hble 6noku cuctem Multi V B KauecTBe
KKB gna cuctem BeHTURALUKN aBCONOTHO NobbIX Npo-
n3BoauTenen nobon MOoLHOCTL.

«B cBOE Bpems 3aKa3umK, KOTOPbIN XOTEN NCNOSb30-
BaTb B KayecTBe CUCTEMbl KOoHAMLMoHUpoBaHua VRF,
CTafIkMBancA ¢ cepbe3HON Npobnemon oxnaxaeHus
NPUTOYHBIX YCTAHOBOK, W, AiaXe MMeA BO3MOXKHOCTb
ncnonb3oBaTb cTaHgapTHble KKB, ropaspo 6onee rpa-
MOTHbBIM U NPOCTbIM pPeLIeHNeM OCTaBaslaCb BO3MOX-
HOCTb MPUMEHEHNA XOMOAWbHbIX MalUWH, — FOBO-
puT Opun LLnenuH, pykosoguTenb otaena Npoaax
KOMMEpPYECKOro KoHAmMLMoHupoBaHua LG Electronics

RUS. — OgHako cenyac Mbl MOXXeM NPeaNoXNTb peLue-
HMA, KOTOPble MOMHOCTbIO MOCTPOEHbI Ha MYyNbTU30-
HanbHOM 060pYyAOBaHMK, TaK Kak, Hanpumep, B cucTe-
Max Multi V orpaHnyeHuns Ha MOLHOCTb UcnapuTens
NPaKkTUYeCKN HeT. YKe CerofHA Mbl MMeeM NpPoeKTbl,
roe 6onee 1 MBT «xonopga», MOMUMO BHYTPEHHMX 650-
KOB, 3a[1eICTBOBAHO MIMEHHO Ha OXnaXAeHwe npu-
TOUHBbIX YCTaHOBOK ¢ nomolbio VRF cuctem Multi V».

Takum obpasom, npumeHeHne Multi V gna koHgu-
LMOHNPOBAHMA MOMELLEHUIN N OXSIaXXAEHMA ncnapm-
Tenen MPUTOYHbIX YCTaHOBOK MNo3BonseT Aobutbca
BaKHbIX MPENUMYLLECTB, @ UMEHHO:

* MaKCMManbHOW MPOW3BOANTENIbHOCTN Ha OAWH
KOHTYp ncnaputens (224 kBT), uto AaBnAeTcA ogHUM U3
CaMbIX BbICOKMX NOKa3aTesien Ha pblHKe;

* BbICOKOW 3Hepro3$pGeKTUBHOCTU CUCTEMbI B PEXKU-
Me oxnakaeHusa (EER go 5,2);

+ BO3MOXHOCTW paboTaTb B pexrme Harpesa, 4To
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CYLLECTBEHHO CHUXKAET 3aTpaTbl B MePEXOAHbIN 1 3UM-
HUIM Nepuogbl;

+ OAHOBPEMEHHOro O06CNYXMBaHUA BHYTPEHHMWX
6/10KOB 1 MPUTOYHBIX YCTAHOBOK OT OLHOWN CUCTEMBI,
YTO OCOBEHHO aKTyaNnbHO A/ OGBLEKTOB Manon u
cpepHen nnowaaen;

+ OpraHu3aunM MOJIHOTO LeHTpasnbHOro ynpasne-
HUS UHXXeHepHbIM 060pydoOBaHMEM MNPOW3BOACTBA
LG Electronics V-NET, a Takxe uHTerpauum B obuiyio
cucTemMy gucnetyepusaunm 3naHus.

OueBMAHO, UTO Gnarogaps TakUM BO3MOXKHOCTAM
ncnosb3oBaHne ¢GpPeoHOBbLIX CUCTEM HAa OObBeKTax
no6oi nnowaan BbIXOAWT Ha APYroi ypoBeHb, TaK
Kak Multi V moxeT obecneunTb sHeproapdpekTmHoe
KOHAVLMOHMPOBaHWe BCero 3aaHua 6e3 ncnonb3osa-
HUA JONONHUTENIbHOrO 060pyAOBaHMS, paboTaloLero
Ha ApYrux TENIOHOCUTENAX.

Bce o6opynoBaHue npounssogutca B KOxHon Kopee I G
N peanusyetca npefctaButenbctsom LG Electronics

RUS Ha Tepputopun Poccuinckoin Qepepaummn. B

aBrycTt/ceHTa6pb BblcﬂTM

Life's Good

113



|lakTyanbHoO

MpopomxeHne. Hauano cm. N2 2 3a 2014.

GTPVKTVPHI:II/I AHAIINS
W TEXHUKA NPOEKTUPOBAHNS

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

wraT Unnnnownc, CLUA

CUCTEMA OBO3HAYEHUI:

y — NMOJIHOE CMELLeHNe OHOTO rpagyca
csobogHon (ODOF) cuctemsi;

¥4~ BUHaMUYeCKasA YacTb NOHOMO
CMeLLeHns y;

A, - cTaTudecKas yacTb NOJTHOTO
CMeLLeHMsA 13-3a TeMnepaTypHOii
Harpysku;

a - K03bPMLNEHT NUHENHOTO
pacwmpeHuns;

a, — KO3hOULMEHT NIUHeHOro
pacwmpeHns gna ctanu;

L - nuHeHaA pa3MepHOCTb dNemMeHTa
KOHCTPYKLMW;

W — COBCTBEHHAA YacToTa (BEPTUKANbHbIX
WSIN FOPU3OHTAsbHbIX KonebaHnin)
KOHCTPYKLUW (UNn ee snemeHTa);

K, =24 — ANHAMUYECKNIA KOIGONLMEHT;
Yo = j/ /L — 6e3pa3mepHoe cMeLleHNe;
T(t) - TemnepaTypHO-BpeMeHHble GyHKLN,
onpepensaoTca ypaBHeHuamm (78), (81),
(84) 1 (87) (cm.: «TMoxapHan Harpyska v
cuna noxaposy, B3, 2013, N2 6);

Bpema — -L; Rre

Temnepatypa - T =——+T* (K),

roe T = 600 K, aBnseTca 6a3oson
Temneparypow;

0 - 6e3pasmepHas Temnepartypa;

T - 6e3pa3mepHoe Bpems;

K,= A h/V - 6e3pasmepHbiii pakTop
OTKPbITUS;

A, - obuwas nnowaab BepTUKabHbIX

1 TOPU30HTaNbHbIX MPOXOAOB;

O — 3HaueHVe HanpmKeHus;

€ - 3HaueHue pedopmauny;

E - mopynb ynpyroctu l'yka (Mogynb
YNPYrocTv Npu KPaTKOBPEMEHHOA
Harpyske);

H - mogynb ynpyroctu npu AAnTenbHom
Harpyske;

n = H/E - Bpema penakcauuu;

K(t - T) - ABPO UHTErpanbHOro ypaBHeHNA
(26);

g - rpaBuTaLNOHHOE YCKOPEHUE;

W - cymmapHasn rpaBuTaLMoHHasn
Harpyska ;

w, - NpefenbHasA pacyeTHas Harpyska
(kIf);

M, - npepenbHbIN pacyeTHbIN

momeHT (kip-ft);

V, - npeaen npouHoctu npu casure (Kip);
N, - npepenbHas ocesas cuna (kip);
61, - pedopmaumsa oT eAnHMLbI CUTTbI.

Mpumep 2
[lnAa npeanaraeMoro 3aaHnA KOHCTPYKTOPbI U
VHXXEHepbl NMOoXXapHON 6e30MacHOCTN [OX-
Hbl COBMECTHO pa3paboTaTb nepeyeHb BO3-
MO>KHbIX MECT, [1e HauaBLUMINCA NOXap MOXET
NPUBECTUN K 3HaUWTENbHbIM MOBPEXAEHMAM
LeNOCTHOCTN KOHCTPYKUMA cTpoeHua. [na
BbIABNEHNA KOHKPETHbIX 3/1€MEHTOB KOH-
CTPYKLUK, KOTOPbIE MOTYT UMETb KJlloueBoe
3HaueHre ANnA YCTONYMBOCTUA COOPYXKEHWS,
VHXeHep [O/KEH OMucaTb MeTof ero npo-
eKTUpOBaHMA. B To e Bpema nHXeHep no
MOXapHOWN 6€e30MacHOCT AOMKEH MOHSATb
npegnosiaraemoe MCronb3oBaHre Mnomelle-
HWIA, onpedenuTb obnacTy, roe TONMBHAsA
Harpyska MoxeT OblTb BbICOKOW. Heckonbko
NMoMeLLeHMI HeobXoaMMO MpOoaHanu3npo-
BaTb C TOUKM 3PEHUA NPOrHo3a psAaa CLeHa-
pUeEB MNoXapa, KOTopble BO3MOXHbl B 0601
MOMEHT BO BCEM 3daHuu. [lenaetca 1o ana
TOro, 4YTOObI MOCNe TWaTeNbHOro aHanusa
NPOEKTUPOBLUMKN MO BblTb YBEPEHDI, UTO
OHO CMPOEKTUPOBAHO JOMIXKHbIM 06Pa30oM.
Mocne Toro Kak BblibpaHbl MecTa ANna aHa-
NIN3MPOBaHUS, HeobXxoaMmMo onpefenvTb
npegnosnaraeMyto TOMIUBHYIO Harpysky. [Ons
3TOr0 MOXHO BOCMOJb30BaTbCA Tabnuuen 15
W paccunTatb MAcCy PasfNYHbIX TOMSMBHbIX
Harpy3okK B BblOpaHHbIX TOYKax. ITO BKIoua-
eT B cebs NoABMKHbIE TOMIMBHbIE HArpy3Ku,
Hanpumep Mebeslb U KHUXKHbIE MOJIKK, GUK-
CUPOBaHHbIE TOMMMBHbIE Harpysky, Hanpu-
MepP ABEPWU M OKOHHblE paMbl, @ TaKXKe 3aLu-
LleHHble TOMJIMBHbIE HArpysku, Hanpumep
LepeBsiHHble paMbl B CTeHax. [Ins Heroproumx
KOHCTPYKLMIA TOMMMBHasA Harpyska, ckopee
Bcero, Byget orpaHuyeHa mebenblo, Haxoas-
uenca B KomHarte. [lomkHa 6biTb cobnogeHa
OCTOPOXHOCTb B YyyeTe roptoyect Heuen-
JIIONO3HbIX MATEPUANOB, TaKUX KaK NIacTUKO-
Bble KOHTelHepbl, Nanku 1 ap. MNocne onpe-
LENneHna Maccbl COAEPXKMMOro NMoMmeLleHus,
OHa MepeBOAMTCA B TEMIOTY CropaHusa ©3
pacueta 16,8 MIX/Kr (ona uennono3HbIxX
npopykToB). Npy 3Tom TennoTta cropaHua
MaTepunasnoB, MPOW3BEAEHHbIX Ha OCHOBE
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HedTeNpPOAYyKTOB, AOMXKHA OblTb CKOPPEKTY-
poBaHa Ha ko3bduUUMEHT 2 nepen Tem, Kak
NPUNICOBATb 3TO 3HAYEHME K Macce Lenny-
NOVIHbIX MaTepUanos, n3-3a 6osee BbICOKOrO
COAiep>KaHne TENNOBOW SHEPTN B HUX. 3aTeM
o6bLan TonAvMBHAA Harpyska AennTca Ha nio-
Waab MOMELLEHVS UM Ha obLlyio niolajb
NMOBEPXHOCTU, UCXOAA M3 eAUHULbI NAoLaan
nomeLLeHus.

Heobxogumo y6eanTbcs, 4TO TOMAMBHAA
Harpy3ka (MIx/m?) BbiOpaHHO mofenu pac-
CynTaHa NPaBUIIbHO.

O6wume gaHHble

YeTblpexsTaxkHasA CTaibHad KOHCTPYKUWA,
Mmelowwasa TOMWUHY apMUPOBaHHOW KNagKu
HapyXHbIX 1 BHyTpeHHUX cTeH 0,30 m. MnaH
TUMOBOro 3dTaa (06LWaA 3aHMMaemasi Mno-
waab) — 18 x 24 m. O6uwana BbicoTa — 14 M.
Cnctema CONpPOTMBREHNA BETPY: YCWUEHHas
»KECTKOCTb CTeH. PacueTHble Harpysku: nocTo-
AHHaA — 244 kr/m? (50 pyHTOB Ha KB. dyT); AnHa-
MuYecKas — 244 kr/m? (50 GyHTOB Ha KB. ¢yT).

CTanbHOM KapKac KOHCTPYKUMWU ABnAeTcA
HEeropuMM 1 COOTBETCTBYET TEXHUYECKUM
ycnosuam ana | u |l TMnos cTtpoutenbcTBa.
Tvn pa3smelweHua: R-2. [lonyctnmasa makcm-
MaJsibHas BbICOTa W MJoLWab 3aaHWsA No Tabnu-
ue MexayHapoaHbIX CTPOUTENbHbBIX HOPM
(IBC503): H= 19,8 m n A = 2230 M. B cooTBeT-
cTBum ¢ Tabnuuei IBC 601, Ana Tuna KOHCTPYK-
uuwm lIA, 3apaHa cteneHb OrHecTomkocTn — 1 4.

OnucaHve 3gaHuns

* 4-3TaXkHOe 3faHne OTens, COCToALlee U3
CManbHbIX KOMHAT C KYXHAMW, rMaBHbIX obu-
COB, NMOMeLLEeHNA ANA XPaHeHWA apXUBOB, a
Takxe KOHdepeHLU-3anoB, niowaabo npu-
MepHo 1250 m2.

+ Hecropaemblin cTanbHOW KapKac 3faHuA
COCTOUT M3 OCHOBHOWN Hecyllen KOHCTPYK-
UMM (CTanbHbIX KOMOHH K 6anok), a Takxe
nerkor cTanbHol 6anoyHon depmbl, nopaep-
XKMBaIOLLEN HanosIbHO-NMOTONOYHYO COOPHYIO
KOHCTPYKLMIO 13 MeTa/IMyeckoro Hactuna
1 100-MVNNMMETPOBOIO HAIMBHOTO HeToHa.

+ HapyXHble CTeHbl 3JaHUA COCTOAT U3
APMOKaMEHHOWN KOHCTPYKLUMUN 1N BCTPOEHHbBIX
OCTEKIEHHbBIX OKOHHbIX MPOEMOB.

+ KOHCTpyKUMA BHYTPEHHMX CTEH COCTOMUT
13 COOPHbLIX CTanbHbIX nNpodunen n 13-mun-
NMMETPOBOrO MMMCOKapPTOHA Mo obenm CTo-
|POHaM OT CTOEK KapKaca.

+ CTeHbl NeCTHUYHBIX KNETOK 1 APYruX WaxT
nmetoT TonwmnHy 300 MM 1 caenaHbl U3 apmo-
KaMeHHOW KNaaKu.

« KoM6byHaLus NoaBECHBIX MOTONKOB U MUM-
COKapPTOHHbIX CTEH OAMHAKOBa NO BCeMy 3Aa-
HUto.

Mopenb noxkapHoil Harpysku (KyxHAa +
rocTnHas)

STa yacTb oTens MMeeT NpubAN3nNTeNbHble
pasmepbl 6 X 4 M. ECTb 0gHO BEHTUAALMOHHOE
OTBepCTUe AN1A HAPY»KHOTO BO3AYXa, LWPUHOWN
o1 0,6 Mm 1 BbicoTol o 2,0 M. [pepnonaraetcs,
YTO BCe 3acCTeK/IeHHble NMpoembl MOryT ObITb
C/loMaHbl Mocsie Havana nokapa. Hecmotpa
Ha TO YTO B MOMELLEHNN NMEIOTCA ABE ABEPMU,
pasmepom npumepHo 0,9 X 2 M Kaxaas, OHU
He paccMaTPUBAIOTCA KaK UCTOYHWK BEHTUNA-
Lun, Tak Kak Npu MOAeNnPOBaHNM CHATAOTCA

3aKpbITbIMU. B KOMHaTe npepctaBneHbl Bce
BMAbl TOMIMBHbBIX Harpy3oK: OT OpPEeBeCHbIX
[0 MIacTMKOBbIX MaTepuranioB, KOTopble, Kak
npepgnonaraeTcsa, 3aropATca Cpasy xe nocne
Havana noxapa.

Macca, rabaputbl, a Takxe OTKpbITble yyacT-
KN MOBEPXHOCTEN KaxkAoro npeameTa TLia-
TenbHO oueHuBatotcA. B Tabnuue 15 copep-
MKUTCA KpaTKoe OnmncaHmne Kaxkaoro snemeHTa.

B xope MoaennpoBaHmA Kaxaoro snemeHTa,
[JOCTYMHOTO B 3TON KOMHaTe, BbIACHWIIOCH,
YTo, B OTIMYME OT TOHKMX K Gonee nnot-
HbIX LIeNIIIONO3HbIX, HeLenioNo3Hble MaTe-
puanbl 6yayT ropetb 6bicTpee. [MoxapHas
Harpyska 377/24 = 15,7. TonnusHanA Harpyska
15,7 X 16,8 = 264 Mx/m% Mcnonb3oBaHue
300 MIx/m2. TaxecTb noxapa: cnyyan 3
(cpepnun). T = 882 K. Takum obpasom,
K, =005 a8 __ = 470778 (cm. Tabnuuy 27
CrneumanbHOro NPUNOXEHNS).

T .= 471(60) + 600 = 882 K= 609 °C.

Mo Tabnuue 5.5 B cneLnanbHOM NPUNOXKEHUN
HaliieM 3HaueHve T, YTO AACT MaKCMMasibHoe
3HaueHue B : T = 0,0467. Haiigem t*, ocHo-
BbIBaACb Ha ypaBHeHun (70) (cm.: MNMoxapHaa
Harpyska v cuna noxapa, B3, 2013, N2 5):

a *
= h—§(3600)t

—4
0.0467 = 13800) 8(910 )

(B600)" (34
¥ = 0.846(hours)
MpumeuaHue: TEeNnNoNpPoBOAHOCTb
a, = 1,38 x 10* B3ATa n3 ypasHeHua (73)
(cm.: ToxapHas Harpyska U cuna noxapa,
B3, 2013, N° 5, cnyyan 3). YpaBHeHue (11)
(cm.: YnpoleHne anddepeHumanbHbiX ypas-
HeHun, B3, 2012, N2 3) npeobpa3oBbiBaeTCs
cnegytowmm obpasom:
0 =Adexp(—(r/a-1)*12(c/a)*)-

B paHHOM cnyyae, A = 4,71,
o/a= 0.0598/0.0802 = 0.746 n T, =a=0.846,
6e3pa3mepHOe BPeMSI B MaKCMMaJIbHOM 3Ha-
YeHUU TemnepaTypbl:

A=4.55,a=0.0802, c =0.0598.

CTpyKkTypHasa noxapHaa Harpyska (SFL)
BbIMIAAUT CrieayoLwmm obpasom:

LI

0.846
T =60(4.71 ——2"2 )+ 600 =
(@Tnep--GHe
. (35)
(0.846

2(0.557)

-2

=282exp(— )+ 600
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Puc. 22. inarpamma Harpy3ku 6pyca

W

L

roe t—Bpema, 4, a T — TemnepaTtypa rasa, K.
HakoHel, no Tabnuue 47 (cm.: MoxkapHas
Harpyska n cuna noxapa, B3, 2013, Ne 4),
NCNoMb3ysA METOA BPEMEHHOW SKBMBASIEHTHO-
cTn (cnyvan 3), oblwasa NPoOACIKNTENBHOCTb
noxapa (B ToM uncne, B nepvop pacnapa):
t=2.64ana 1 4 orHectonkoctu. Takum obpa-
30M, Nnepuop pacnaga: 2.6 — 0.846 = 1.754 u.
MocKonbKy OCHOBHOW Liefiblo BO BCEX clefy-
IOLMX MPUMEepPaXx ABAETCA CTPYKTYPHbIN aHa-
JIN3 1 pacyeT NoXKapHOW Harpy3Kn anemeHToB
KOHCTPYKUMIN 1 cucteM nop fencrtevem SFL
(CTPyKTypHaa noxapHasa Harpyska), pacue-
Tbl TOM/IMBHbIX Harpy3oKk 6yayT ocTaBaTbCA
TeMn e (CM. HUXKe). 3T npumepbl cneny-
eT paccMaTpuBaTb Kak MpubAN3MTENbHbIN
KOHCepBaTMBHbIA METOf pacyeTa, KOTOpbIn
NMo3BOJIAET Ha 3Tane NpeABapUTENbHOIO NPo-
E€KTUPOBaHNA 3[aHNA OTCeATb HEXM3HeCno-
COGHbIe 1 HEKPUTUYECKIME CLieHapuK NoXKapa,
C OZHOWN CTOPOHbI, C APYrON — PacCMOTPETb
MX KaK OKOHYaTesIbHble MeTOfbl pacyeTa, npu
OTCYTCTBUN W3MEHEHWI B «OPUrMHaSIbHOM»
pacyeTe KOHCTPYKLUW (4acTW Unmn cmctembl B
uenom) no SFL. MpnbnusutenbHble 3HaYeHNA
BO BCEX CreAyloLmx npumepax OCHOBaHbl Ha
MaKCMMasbHbIX MOKa3aTenAax TemnepaTtypbl
N MPOJOIKUTENBHOCTM MOXapa, Npeanono-
XNUTENbHOM MapameTpe dakTopa OTKPbITUA,
NaccMBHOM M30NALMOHHOM MaTepuane Tvina
neperopogkn 1 T. A. Ana noboro 3agaHHoO-
ro cueHapvAa noXapa, 3T MapameTpbl ABHO
cnepyeT KoppeKTnpoBaTb. Eciv nogpobHbin
KOMMbIOTEPHBIN pacyeT Ha AUHAMUYECKYHO
HarpysKy fIBNSieTC HeoOGXOoAMMbIM ANsi Npo-
EKTUPOBaHNA KOHCTPYKLUK, TO TemrepaTtyp-
HO-BpemeHHas ¢yHKUmA (33) (Mnm aHanormy-
HasA) MOXeT Mcrnonb3oBaTbcA Kak SFL (pac-
yeTHaA CTpoUTENbHAA HarpyskKa ot noXkapa).

Mpumep 3 (puc. 22)

[AaHHble

OvHamnyeckas Harpyska paeHa 0.5 klif;
noctoAHHaA Harpyska — 0.5 klf; pacctoaHne

/

mexay onopamu — L =40 ft, 0 in% F, = 50 ksi;
A=182in% F=65ksi; S=131in%/=1,550in%
Z = 153 in% W 24 x 62 (ASTM A992);
T = 609°C.

Mpegen orHectonkocTn — 1 u.

CreneHb TAXeCTW NoXapa — ciyyan 3.

UcxomgHbiin pacyeT KOHCTpYKUun (metop
LRFD - pacuet koadduLmeHTa Harpysku
N YyCTONYUBOCTU) MOCTOAHHO YCUIEHHOMN
6ankn

1. MNpepenbHan pacyeTHan Harpyska:

w,=1.2(0.5) + 1.6(0.5) = 1.4 kif .

2. NpepenbHbI N3rnbatoLwmnii MOMEHT:

M = 1.4 (40)*/8 = 280 kip-ft.

K BHuMaHuio nonb3oBatensa: B rnase F2
(AISC) paHa nnowagb ManbiX pPasMepoB.
MockonbKy 6anka Bo BCex MecTax npuKpen-
neHa 1 uMmeeT Hebonbluve pasmepsl, Npw-
MeHAEeTCA ToNbKo AedopmaLnsa NpesenbHoro
COCTOAHNA.

3. 4 M, _ 09603 _ 5750 280kip — ft. OK.

4. Paccuntaem Tpebyemblii MOMEHT
WHepuun pans nporuba oOT BpPEMEHHON
Harpy3sku Kputepusa L/360:

L4002,
360 360
| _ swLt :5(0.5)(404)1728: OK.
%20 T 3R4FA .. 384(29000)1.33

=747in* <1550in*

banka B nopagke.

MpoeKkTuposaHue 6anok (SFL)

JaHHble

Banka 3akpenneHa ¢ 060X KOHLOB; ANIMHA
L =40 dyTo. (12,19 m); T_= 609 °C; cnyuqai 3;
npegen orHecTonkocTn — 1 u.

YactoTa KonebaHui

e |8 = [ 32202 505 /sec = 2.18He.
5, W\ 0.05125(40)1

lne g - yckopeHue cBo6OLHOrO NnafeHus;
W - cymmapHas Harpyska oT cOGCTBEHHOrO
Beca; §,, — aedopmaumnm 6anku oT eaurHULbI
CUSIbl, NPUIIOXKEHHOW Ha CepeayiHy.

MpegnonoXxum, UYTo  MaKCMManb-
HOe CHMWXeHue Temnepatypbl BcCleg-
CTBME MACCUBHOWM OrHesawuTbl Gankm -
10% (cm.: lMoxkapHaa Harpyska m cuna
noxapa, B3, 2013, Ne 6, Tabn. 57):
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T_=0.9 x 609 = 548 °C. lNonHoe yanuHe-
Hue 6anku:

AL = oT L = 000117 X 548 X 480 =
0.00641 x 480 =3.08 in.

1. MockonbKy AnvMHa AedopPMUPOBaHHOMN
GankmumssectHa [l =L+AL=L(1+aT )l
ee MaKCMasibHoe OTKIIOHEHUE MOXET ObiTb
nNPUGAN3UTENBHO BbIYMCIEHO KaK (6onbluas
nedopmaumsn):

T
Ay = L\/ % I 480

=272"=2.26'

\/0.00641

2. MaKcvmarnbHas ropr3oHTasibHas coCTaB-
NALWANA YCUNKSA B 3TOM CJlydae MOXeT 6bITb
NPUBIN3UTENBHO PaccuMTaHa Kak:

H=W l =30 =76.5k
\ 24(00 Ty ) 24(0.00641)

lne W=4010,5 + (0,5) 0.5] = 30 kip — 50%-Hoe
COKpalLLeHre AMHAMNYECKOIN Harpy3Ku.

3. [lononHUTeNbHbIN WU3rnbaloLnii MOMEHT
1 oceBas CUna B JaHHOM Ciyyae BClieAcTBue
SFL 6ypet

M=176.5 %226 =1729 ft-kip N=-76.5 kip.

4. [uHamuuecknit  koadduuneHt K, u3
Tabnuubl 3 (cm.: CTPYKTYPHbBI aHanms u Tex-
HUKa npoekTupoBaHus, B3, 2014, N2 2) (Ha
OCHOBE NINHENHOW NHTEPMONALML) PaBeH:

282
47341

5. KombuHauma pacuyeTHOW Harpysku B
atom cnyyae [cm.: AISC, UHCTpyKumMA K CTanb-
HOW KOHCTpyKuuuW, 13 u3g., npunoxeHve 4,
ypaBHeHue (A-4-1)]: 1.2D + 0,5 L + T. Takum
006pasom, A1Aa NOCTOAHHOWN U AVHaMUYECKOn
Harpysok:

w,=12%x05+16x05x05=10KIf.

6. W HakoHel, pacyeT npedenbHbIX
Harpysok: M, = (1.0 X 1600) / (8 + 172.9 X
1.248) = 415.8 ft-kip.

N,=-76.5x1.248 = -95.5 kip.

V= 1.0(40/2) = 20 kip.

7. TlpoBepKka HanpsxeHua (O4YeBMAHO,
fedopmauma He orpaHMyYeHa B Clyyae rnoxa-
pa):

a)C_=B_ =1,0-oa06peHo nHcnekumen;
K= 1,0 (6anka 3aKkpenseHa).

6) P, = ¢.P, =0.9(50)18.2 = 819k.

M, =1.0(50)153/12 = 637.5ft. - k
B) P/P.=127.3/819 = 0.155 < 0,2; ucnonb-

3yinTe ypaBHeHne H1-1b.
N P My 955 4158 _o71<10
P.(2) M 2(819) 6375

banka B nopsagke.

8. Tenepb MNpoBepyM Hecyllyl Crnocob-
HOCTb KOHCTPYKUUW, paboTalolleln Kak nog-
BECHOM Kabenb (6onbwas pedopmayms).
PO UHTerpanbHOro ypaBHeHWA (27) Bbirna-
auT cnepytowm obpasom: K(0) = exp(-b0).

Tenepb u3 ypaBHeHus (32), ecnn b =10,333:

K (0.264) +0.03 = 0.248

n=E =14 exp(-.3330)d0=4
H 0

CHuxenne F = (0,9 x 65)/4 = 14,6 ksi, n
Heob6XxoAVMON NOLWaAblo ceyeHna ABNAeTCA
Areq = 95.5/14.6 = 6.54 npwn ycnoeum << 18.2.
(B 3TOM cniyyae ygosneTBopeHo TpeboBaHue
nporpeccupytoLiero pacnaga.)

Mpumep 4 (puc. 23)

JaHHble

Hawo: P, = 100 kip; P, = 100 Kkip;
span L = 20 ft, O in; Fy: 50 ksi; W 36 x 160
(ASTM A992); A=47.0in% F=65ksi; S=542in3
1=9750in% Z=624in% T= 609 °C.

Mpegen orHectonkocTn — 1 4.

CreneHb TAXeCTV NoXapa — cyyan 3.

MepBNYHbIN pacyeT KOHCTPYKUUM (MeTog
LRFD - pacuet ko3¢ duLueHTa HarpysKku u
conpoTuBeHus)

Bbanka 3akpenneHa no Bcelt aniMHe.

1. MNpepenbHan pacyeTHan Harpyska:

P,=1.2x100 + 1.6 x 100 = 280 kip.

2. MpepenbHbI N3rnbaioLnii MOMEHT:

M, = (280 x 20)/4 = 1,400 kip-ft.

K BHMMaHuio nonb3oBatenda: B rnase F2
(AISC) paHa nnowapb Manbix pPa3Mepos.
MockonbKy Ganka BO BCEX MeCTax MpuKpe-
nneHa n rmeet Hebonbluve pas3mepsl, Npu-
MeHsAeTCA ToNbKo Aedopmauma npeaesibHoro
COCTOAHNA.

3. 4M. = 0.9(50)624

B = 2340 > 1400kip — ft.. O.K.

4. Paccuntaem Tpebyembli MOMEHT
UHepuun Ana npornba OT AUHAMUYECKOW
Harpysku kputepusa L/360:

L 20(12)
=— =267
X360 360
. P} 100(20°)1728 OK
x(e0) T UREA L 48(29000)0.67

=1482in* <9750in*

PacueT 6anku B nopsgke.

Pacuer 6ankum (SFL - cTpyKkTtypHas
noXapHas Harpyska)

[aHHble

Banka 3akpenneHa c 0601x KOHLIOB; ANMHA
L =40 ¢yToB (12,19 m); T= 609 °C; cnyvan 3;
npegen orHectonkocTn — 1 u.

YacToTa KonebaHwii:

o= |8 = [ 3220D 43 5504/sec = 6.93Hz.
5,W  Y0.001019(200)

lne g — yckopeHue cBO6GOAHOrO MaAeHus;
W - cymmapHas Harpyska OT COGCTBEHHOrO
Beca; §,, — aepopmauny 6ankn ot eanHNLbI
CUIbI, MPUIOXKEHHON K cepefivHe.

MpeanonoXmm, YTo MakCManbHOEe CHIKe-
HWe TemnepaTypbl BCIEACTBME MACCMBHOM
orHezawuTbl 6ankm - 10% (cm.: MoxapHasn
Harpyska M cuna noxapa, B3, 2013, N2 6,
Tabn. 56): T = 0.9 X 609 = 548 °C. MonHoe
yASIMHEHWe 6ankn

AL=a T L=0.00117 X 5.48 X 240 =0.00641 X
240 =1.54in.

1. MockonbKy AnvHa aedbopmMMpoBaHHON
GanknussectHa L =L+AL=L(1+aT )

ee MaKCMMasibHOe OTKJ/IOHEHUE MOXET ObiTb
NPUGIN3UTENIBHO PACCUUTAHO KaK

T, .
Ay = L\/ao 2"‘“" = 240\/0 02641 =13.59"=1.13'

2.  MakcumanbHaa  ropusoHTanbHas

COCTaBAIOLAA YCUINA B 3TOM CJTyyae MOXeET
ObITb NPUGNIM3NTENBHO PacCUUTaHa Kak

How | =150 L _3goak
\ 24(t Ty ) 24(0.00641)

lne W=100x 1.0 + 0.5 x 100 = 150 kip.
3. lononHuTeNbHbIN N3rMbaoLLNI MOMEHT

1 0ceBasA Cuna B JaHHOM CJlyyae BCieacTaue
SFL, 6yper:

M =382.4 x1.13 = 432.2 ft-kip;

N =-382.4kip.

4. inHammnueckuii KoadpduuneHT K, n3tabnu-
ubl 3 (cm.: B3,2014, N2 2) (w=6.93 Hz > 5.0 Hz):
K,=0.

5. KombuHauuma pacyeTHOW Harpy3Kiu B 3TOM
cnyyae [AISC, MHCTpyKUMA K CTanbHOW KOH-
CTpyKuunn, 13 n3g., npunoxeHue 4, ypaBHeHne
(A-4-1)]1: 1.2D + 0,5 L + T. Takm obpazom, ans
NOCTOAHHOWN N AUHAMNYECKON HarpysKu:

P,=1.2x100 + 1.6 X100 x 0.5 = 200 kip.

6. VI HakoHel, pacyeT npepesibHbIX Harpy-
30K:

M, = (200 x 20)/(4 + 4322 x 1.0) =
1,432.2 ft-kip.

N,=-382.4x 1.0 =-382.4 kip.

V,=1.0(200/2) = 100 kip.

7. MNpoBepkKa eanHUubl (oueBmaHoO aedop-

yAN VAN
L

Puc. 23. Mogenb pacueta cTanbHoO 6anoyHom
KOHCTPYKLUW

.
) P, JMi 3824 14322 00 10
P.2) M 2(2115) 2600

banka B nopsagke.

8. Tenepb MNpoBepyMM Hecyllyl Crnocob-
HOCTb KOHCTPYKLUW, paboTalollel Kak nog-
BeCHON Kabenb. ONATb e, Kak 1 B npepbl-
aywem npumepe, us ypasHeHuna (31); n = 4.
CHukeHne F, = (0,9 x 65)/4 = 14,6 ksi,
Heo6XxoAMMON MNOWAAbI0 CeYeHNA ABNAETCA
Areq = 382.4/14.6 = 26,2 npun ycnosum < 47.0.
(B aTOM cnyyae ypoBneTBopeHo TpeboBaHue
nporpeccupyoLero paspyLueHus.)

Mpumep 5

BanouyHas KOHCTpyKuuAa w3 npumepa 4
Tenepb NoafepK1BaeTca ABYMA KONOHHaMK;
TakMm 00pa3om, OHa YacTUYHO 3aKpensie-
Ha Ha 06omx KoHUax (13-3a M3rmba KomoHH;
puc. 24).

JaHHble

P,, = 100 kip; P, = 100 kip; gnuHa L = 20 ft,
0in; Fy: 50 ksi;

6anka — W =36 x 160 (ASTM A992);

A=470in%

F =65 ksi;
MaLma He orpaHMYeHa B CJlyyae noxapa): u ;
. S =542in3
a)C =B _=1,0-opobpeHo nHcneKkumnen; X .
™ ™ 1 =9,750in;
K= 1,0 (6anka 3aKpenneHa); X -
6) P. = 4P, = 0.9(50)47.0 = 2115k. Z=624in%
M., =1.0(50)624/12 = 2600ft. - k T, =609 C;/v
B) P/P. = 382.4/2,115=0.181 < 02 mcnonp-  <0n0HHa = W=14x99;
roc A=29.1in%
3yA ypaBHeHue H1 - Th.
[ =200 Puc. 24. NepeHoc Kapkaca 13

|
Vi

6a/104HON KOHCTPYKLMK

[0. 10.0)

¥

[20. 10, 0}

aBrycTt/ceHTa6pb Bb“:ﬂ“!kj; 117



|akTyanbHO

F, =65 ksi;
S,=157in%
1,=1,110in;
Z=1731in%

MNpepen orHectonkocTn — 1 4.

CTeneHb TAXeCTV noxapa — cnyyan 3.

BxopAwme 1 BbIXoAALME KOMMbIOTEPHbIE
[aHHble NpeAcTaB/eHbl B CreLuanbHOM npu-
noxeHnn. MNpocTon KOMMbIOTEPHbIN aHanu3
npefocTaBnAeT ciefyiolme pesynbraTbl:

1. Ha ocHoBaHuu cunbl P = 200 kip; MOMeHT
B cepeavHe M = 875.68 ft-kip; nporn6 B Toi
e Touke A = 0,024 ft.

st
YactoTta KonebaHuin

o= |-& = 322 _ 36 6rad/sec. = 5.83Hz.
A, VN0.024
2. OnHammnueckui KoapoduymeHT

(w= 5,83 T =5,0lu):ncnonb3zosatb K, = 0,03.

3. Ha ocHoBaHuu Temnepatypbl T = 548 °C
(TonbKo 6anka), M = 269.33 ft-kip; nporn6
A, = 0,007 ft (cHuxarowiics).

4, NuHamMnyecknin nsrmbarowmii MOMEeHT
(K, =0,03): M, = (0.03 x 656.8 x 0.007) /
0.024 =5,75 ft-kip.

5. [OnHammyeckasa npoponibHas cuna
(K,= 0,03): N,=~-(0.03 x0.75 x 12.43 x 0.007)
/0.024 =-0.082.

6. CymmapHbii MoMeHT (c  50%-Hon
YMEHbIUEHHOW [MHAMMUYECKON Harpyskomn):
M, ., =656.8 +269.33 +5.75 = 931.9 ft-kip.

7. CymmapHblii  mn3rmbalowmin - MOMeHT
(c 50%-HOI yMeHbLUEHHOW AMHaMUYECKon
Harpyskon): N = -0.75(12.43) + 2693 +
0.082 = -36.33 kip.

8. CymmapHbIn 3¢deKT oT noxapa (Temne-
paTypHasa Harpyska): K = 931.9/875.68 = 1.06
(M3rmMbaloLLNIN MOMEHT).

9. CymmapHbIn 3¢deKT oT noxapa (Temne-
paTypHaA Harpyska): K = 36.33/12.43 = 2.92
(NpoponbHas cuna).

AHanornuyHble pacuyeTbl NpPeAoCTaBsieHbI
0N OTPUUATENIbHOrO MOMEHTa Ha MOBepx-
HOCTW KONOHHDbI:

1. Ha ocHoBaHum cunbl P = 200 Kkip;
M, =124.32 ft-kip.

2. Ha ocHOBaHWU TeMnepaTypHOW Harpy3sKu
(To xe): M = 269.33 ft-kip.

3. AuHaMmMyecknin ns3rnbalownin  MOMEHT:
M, = (0.03 x 124.32 x 0.007) / 0.024 =
1.09 ft-kip.

4. CymMapHbI MOMeHT (c 50%-Hol yMeHb-
LUEHHOW JUHAMUYECKON Harpy3Kon):

M. =93.24+ 269.33 + 1.09 = 363.66 ft-kip.

total

Punc. 25. KomnbloTepHaa mofenb Kapkaca

5. CymmapHbin 3¢pdeKT oT noxapa (Temne-
paTypHaa Harpyska): K = 2.93 (u3rubatowmia
MOMEHT).

BbiBog. [1onoXuUTenbHbI  U3rnbatowmin
MOMEHT OCTaeTCA MpaKTuyeckn 6e3 nameHe-
HUA (cm. npumep 2). OgHako oTpuuaTtesb-
HbIi MOMEHT pe3KO YBEeNNUWUCca BCeacTere
BbICOKOW TemnepaTypbl.

1. W HakoHel, pacueTHble cunbl (6anka,
3-1 KOMMOHEHT) ABRAIOTCA CNeayloLwmmn
[mcnonb3oBaTb MeToA pacyeTa JOMyCKaemMoro
HanpsaxeHna (ASD)]:

M = 931.9 ft-kip;

N = -36.33 kip;

V=0.75 x 100 = 75 kip.

2. Mposepka eanHULbI (o4eBMAHO fedop-
MaLVA He orpaHnyeHa B Cilyyae noxapa):

a) C = 1.0 - oaobpeHO uHCNeKumnen;
K= 1.0 (6anka 3akpenneHa);

kl/r=(20x 12)/14.4=16.7.

6) F,=28.61 ksi; fa =36.33/47 = 0.773 ksi;
f/F,=0.027 < 0.15.

B) F, = 33 ksi;

f. =(931.9 x 12)/542 = 20.63 ksi.

b
£ £, o0 :

Nfa T 0773 2063 5o <10
E R, 2861 33

banka B nopsagke.

3. Tenepb, NpoBeprM HecyLlylo Cnocoo-
HOCTb KOHCTpyKuuu, paboTalolwen Kak
nofgBecHon kKabenb. B ypaBHeHun (31)
(cm.: B3, 2014, N° 2) n = 4. CHuXeHwne
F, = (0.9 x 65)/4 = 14,6 ksi, n Heobxogu-
MO  Nnowajblo  ceyeHuA  ABNAeTCA
Areq =36.33/14.6 = 2.49 npu ycnosun < 47.0.
(B aTOM cnyyae yaosneTsopeHo TpeboBaHue
nporpeccupyioLero pacrnaga.)

MoxHo 6bino 6bl gymatb, uto 6anka,
HenocpeACcTBEHHO MojBepraemas BblCO-
KOW TemMnepaTypHOW Harpyske, ABnAaetca
Hanbonee BaXHbIM 3/1IEMEHTOM B PaMHOM
KOHCTPYKLUMW noxapHoro otceka. OgHako
He B faHHOM cnyyvae. «X0NI0AHaA» KONOH-
Ha, KoTopaAa He Oblna paccuuTaHa Ana
WHTEHCMBHbIX UK3rnbalowmnx MOMEHTOB
B «MepBUYHOM» pacyeTe KOHCTPYKUWW,
ABNAeTCA Hanbonee KPUTUYHBIM dNeMeH-
ToM. Tenepb AaBaiTe NPOBEPUM HanpsKe-
HMe KOJIOHHbI.

KonoHnHa W 14 x 99;

JaHHble

A=29.1in% F,=50 ksi; F,=65ksi;S = 157in?
[ =1,110in%Z =173in%r = 6.17 in.

1. B nepBOHavasbHOM pacyeTe pacyeTHble
BHYTPEHHME YyCUNNA NMeIoTCA:

M =124.32 ft-kip; N = -100 kip:

a)C_ =1.0-opobpeHo nHcnekumen; K=1.0
(kapKac 3akpenneH);
kl/r=(10x12)/6.17 = 19.45.

6) F, =28.31 ksi; f, = 100/29.1 = 3.44 ksi;
f/F,=0.12<0.15.
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B) F, =33 ksi; f, = (124.32 x 12)/157 = 9.5 ksi.

fo 344 O,
0 fa Toc 344 95 44110
E, F, 2831 33

2. HoBbiln pacueT cun (KONOHHa, 2-1 KoMmno-
HeHT), cnegytownii (ncnonb3syite metog ASD):
M = 363.66 ft-kip;
N =-75.0 kip;
V =36.33 kip.
3. MNpoBepka egnHMLbl (o4eBMAHO Aedop-
MaLuA He orpaHyyeHa B Cilyyae noxapa).
a)C_ =1.0-opo6peHo nHcnekumen; K=1.0
(kapKac 3akpenneH);
kl/r=(10%12)/6.17 = 19.45.
6) F, =28.31 ksi; f, = 75/29.1 = 2.58 ksi;
f/F, =0.091 <0.15.
B) F, = 33 ksi;
f, =(363.66 x 12)/157 = 27.8 ksi.

£ f
N h Toe 258 278 403410
F, F, 2831 33

KonoHHa onATb-Takm B NOpAAKe, HO
0.934 >>041.

Mpumep 6 (puc. 25)

BxopgAawme 1 BbIXOZALME KOMMbIOTEPHbIE
[aHHble NpefAcTaBNeHbl B CreLmanibHOM Npu-
NOXeHUN.

Pacuet 6ankum (SFL)

JaHHble

banka 3akpeneHa ¢ 06enx CTOPOH; AnnHA
L =40 ft; T= 609 °C; cnyyvai 3;

npegen orHecTonkoct — 1 4.

YacToTa KonebaHmi:

o= -8 = | 322 16 38rad/sec = 2.61Hz
Sy | 0.003(40)1

lne g — yckopeHune cBO6GOAHOIO NageHus;
W - cymmapHaa Harpyska OoT co6CTBeH-
Horo Beca; 6,, - aedopmauun 6ankn ot
eaVHULbI CUJbl, MPUTOXKEHHON K cepeaun-
He 6anku.

1. OnHamudeckum kospduumeHtom K, u3
Tabnuubl 3 (Ha OCHOBE JIMHENHOW NHTEPMONA-
L) ABNSeTCA:

Ky = &(0.264) +0.03=0.215
341

2. KombuHauma pacyeTHOW Harpysku B
AaHHoMm cnyydae [cm.: AISC, MHCcTpyKumAa K
CTanbHOWN KOHCTPYKUMK, 13 n3a., npunoxe-
Hue 4, ypaBHeHune (A-4-1)1: 1.2D+05L +T.
Taknm 06pa3om, ANa NOCTOAHHOW W AUHA-
MUYECKOMN HarpysKu:

W, =(1.2x0.5)+ (1.6 X 0.5 % 0.5) = 1.0 kIf.

3. MNepemelyeHne, U3rmbatoWmnin MOMEHT 1
NpofosibHasA Cuna oT eAVHULIbI CUfbl, NPUO-
YKEHHOI B LieHTpe 6anku:

6,,=0.003 ft; M = 5.98 ft-kip u N = -0.4 kip.

4. W HaKoHeu, pacyeT npepenbHon
Harpysku (gaHHble MONyYeHHbl KOMMbO-
Tepom):

M, = 1.2(53.6) + 1.6(0.5)53.6 + 138.14 +
5.98(0.088)(0.215)/(0.003) = 283.0 ft-kip

TABJIVLA 15. KPATKOE ONMUCAHUE KAXKA0TO CNYYAA TOMIMBHON HATPY3KU

B OTENE (KYXHA + TOCTUHAA)

MoxapHana HarpysKa

MoxapHanA Harpy3kKa (B nepecuere

KonunuectBo
Ha AepeBo), Kr

Pasmepbi, m

OukcnpoBaHHasa meb6enb

KoBpoBoe nokpbiTue 1 6.03 x 3.9 53 (Kaxpgbin)
[Bepu + pambl 2 0.89 x 2 x0.015 16 (Kaxgbin)

1. 74 .9, .
BcTpoeHHbIli wKad a 1 > % 074> 09 40 (kaxnablin)

TonwmHa 0.02

BcTpoeHHbIit wKad b

1.16 x 0.74 x 0.9,

30 (kaxkpgbin
TonwwHa 0.03 ( Aoi)

BcTpoeHHblit wKad ¢

1.2x0.32x 0.6,

15 (ka "
TonwuHa 0.04 (kaxabiin)

MepepBuxHasa me6enb

AunBaH 1 1.95 x 0.9 40 (Kaxkabli)
Cryn 4 0.51 x0.44 4 (Kaxabli)
Cron 1 @1.19 30 (KaXkabiin)
OpHocnanbHaA KpoBaTb P+W+S 1 1.88 X 0.9 90 (Kaxkabiin)
TB n wkad P+W+S+G 1 0.59 x 0.37 20 (KaXkabiin)
Tene¢oH P+S+E 1 0.165 x 0.225 1 (Kaxkabli)
3aHaBec 1 1.96 x 1.11 0.5 (Kaxkabii)
1 0.46 x 1.11
1 236 x 1.98
KapTuHbi 1 0.82 x 0.57 x 0.02 4 (Kaxpgbl)
Mogywka P 4 0.36 x 0.36 1 (kaxngbln)
Apyrue nnactmaccosble Bewm 1 0.19x0.52 3 (KaXkabln)
Uroro 377

lNpumeyaHue. 1) W - nepeBo, P — nnacTuk, S — ctanb, E — anekTponpoBoaka, G — ctekno. 2) N/A ~ cTanbHble maTepuanbl CYATAIOTCA MEIO-
LWUMKY NP NOXKape HU3KYI0 TOMIMBHYIO Harpy3ky. Takum 06pa3om, OHY He YYacTBYIOT B NofcyeTe.

N, = -[1.2(536) + 1.6(0.5)5.36 + 13.81 +
0.4(0.088)(0.215)/(0.003)] = -27.0 kip.

5. MpoBepKa HanpsxeHus (o4eBUaHO, aedop-
MaLyis He OrpaHMYeHa B Cilyyae noXapa).

a)C_ =B_ =1.0- opobpeHo nHcnekumen;

K= 1.0 (6anka 3akpenneHa).
6) Pe = #:Py = 0.9(50)18.2 =819k

M, =1.0(50)153/12 = 637.5ft. -k
B) P/P_=27.0/819=0.033 < 0.2; ncnonb3yn-
Te ypaBHeHue H1 - 1b.

p P My 27 283

= + =046<1.0
P.2) M 2(819) 637.5

X

banka B nopagke.

6. Tenepb npoBepuM MNOABECHON Mexa-
HM3M. B ypaBHeHun (31) n = 4. CHKeHne
F, = (0.9 x 65)/4 = 14.6 ksi, n Heobxoau-
MO  MnJowapblo  ceyeHuA  ABnAeTcA
A = 27/14.6 = 1.85 npu ycnosum << 18.2.
(B 3Tom cnyyae ynosnetBopeHo TpeboBaHue
NporpeccupyioLero paspyLueHus.)

OKoHuaHMe cnepyert.
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FOR JOHN HANCOCK CENTER

The latest sky-high attraction in
Chicago has opened at the SOM-
designed John Hancock Center.
Completed in 1969, the 1,127ft-high
skyscraper recently welcomed a
modern tourist attraction at its 94th-
floor John Hancock Observatory, now
renamed 360 CHICAGO.

Designed by Thornton Tomasetti
with Gensler, Turner, ESD and facade
specialists Cupples, TILT is a dramatic
feat of engineering that allows visi-
tors to mount a movable section of
the fagade, which is then tilted to a
30-degree angle, giving a unique per-
spective of the street below and wider
Chicago skyline.

TILT is essentially a 26ft-wide form
composed of a stationary base struc-
ture and a movable viewing platform.
The base is connected to the exist-
ing steel structure while the platform
rotates on one axis, supported at three
locations by the fixed structure. A trio of
overhead hydraulic actuators extend to
rotate the platform 30 degrees beyond
the face of the tower.

Thornton Tomasetti details: “The
viewing window is composed of sev-
eral layers of reinforced, fully tem-
pered glass panels. A similar system
of layered reinforced glass forms a
partial roof to prevent weather and
debris from entering and exiting the
space. Patrons stand in one of eight
individual partitions along the length
of the platform.”

Thornton Tomasetti

LOTUS BUD INSPIRES FOSHAN

PLP Architecture’s latest mixed-use
development is currently under con-
struction in the Chinese city of Foshan.
The project sits on a 65,000 sq m site
and incorporates offices, shopping
outlets, residential units and a 5-star
hotel.

Located in the central district of the
Foshan New Town, the new Suning
Plaza is a mixed-use development
organised around a city square, a place
of social and cultural exchange.

The dynamic form of the plaza and
the long curved shopping mall to the
north create a spiral movement which
sponsors a tower of organic shape.

The resulting 318m-high office and
hotel tower assumes the shape of the
bud of a lotus flower, symbolising the
growth of the city and establishing a
poetic relationship with the recently-
completed Lotus Stadium nearby and
the history of Foshan, with its strong
Buddhist culture in which the lotus is a
powerful symbol.

As the tower unfolds at the top, its
planar, petal like form, stands out from
the surrounding orthogonal cubic
forms of its neighbours, establishing a
new focal point for the Foshan skyline.

PLP Architecture

55 HUDSON YARDS
Related Companies and Oxford
Properties Group unveil latest addi-

tion to Hudson Yards 5,000 residential
units, 14 acres of public space, 100
shops, 20 restaurants, 5 office towers,
a 75-seat public school and a ‘world
class’ cultural centre. This is the prom-
ise of Hudson Yards, a 28-acre private
real estate development in New York
by Related Companies and Oxford
Properties Group.

The partnership has now unveiled
the latest addition to its glittering new
development: a 51-storey commercial
tower designed by A. Eugene Kohn of
Kohn Pederson Fox (KPF) and Pritzker
Prize-winning architect Kevin Roche.
KPF served as the design architect for
the tower.

In a press release from Related
Companies and Oxford Properties
Group, the facade design is said to
have been inspired by ‘the revitalised
High Line district, the manufactured
cast iron facade of SoHo commercial
buildings and the best of early mod-
ernism’.

The fagade of the tower is defined
by large window panes in order to
draw immense volumes of light deep
into the heart of the building. This
floor-to-ceiling glass enables tenants
and visitors to enjoy sublime views of
the High Line to the south, Hudson
Park to the north and the Hudson
Yards Public Square below.

These scenic views can also be
enjoyed from an open-air terrace at
the tenth floor where the podium
gives way to the upper floors of the
tower above. This landscaped terrace
echoes the refined aesthetic of the
new Hudson Park below, as Fifty Five
Hudson Yards is situated directly on
the southwestern edge of the park.

Tenants are invited to generate
additional green spaces within their
allocated zones, as the development
team explains: “The ability to provide
gracious indoor-outdoor space con-
tinues up the building as the design
offers the ability to carve private,
double-height terrace spaces into the
tower at flexible locations.”

Construction of the 1.3 million gross
sq ft tower is due to commence in
January 2015 with the building ready
for occupancy by the end of 2017.

KPF

SIMPLICITY AND ELEGANCE

IN BANGALORE

MAA Enterprises selected Vernekar
Associates to create a distinct 90m-tall
mixed use development in Bangalore,
blending 300 luxury apartments,
12 penthouses and a sky terrace gar-
den, infinity edge pool and club house
with 100,000 sq ft of retail and office
space.

Firm President and CEO Pankaj
Vernekar explains: “I wanted to create
a distinct light looking structure that
is elegant and simple in contrast to
heavy and over articulated towers that
dot the landscape of Bangalore. The
design reveals the simplicity of form
by the use of white colour and the
exposed structural framework.

“The slender columns and beams
create a mesh of solids and voids. The
use of glass railing and slender grills
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and open balconies further accentuate
the simplicity of form.”

The glass fagade of the commercial
building is designed to stand in direct
contrast with the white-hued residen-
tial tower to give individual identi-
ties to both structures. The design
efficiently utilises the space with a
compact footprint and segregated cir-
culation system for both residential
and commercial activities and use.

Each residential unit is designed to
provide spectacular sight lines that
offer great views of the city. A large
club house is located on the top two
floors with an infinity edge pool and
sky deck on the top floor.

Vernekar Associates

POLESTAR OF GOTHENBURG
Skidmore, Owings & Merrill (SOM) with
Copenhagen architects Entasis, and
COWI Denmark and COWI Sweden
have been announced as winners of
an international design competition
to conceptualise the tallest building in
the Nordic region. The winning design
for the Polestar Tower reaches 230m
in height.

The competition was initiated by
contractor SERNEKE and the City of
Gothenburg to generate a residential-
led mixed-use skyscraper that would
act as a catalyst for future develop-
ment in the area of Lindholmen. The
successful design incorporates flats,
loft-style apartments and duplexes
with each unit benefiting from its own
private balcony.

These residential units will be sup-
ported by a lounge, gym and roof deck
to be shared by all residents, alongside
a public restaurant and observation
deck. The skyscraper takes inspiration
from ‘ribbons blowing in the wind’ and
will be blended into the district with
a wider masterplan that integrates ‘a
new cluster of taller structures’ to pro-
vide context.

A jury comment on the selection of
a winner reads: “[This is] an identity-
building proposal that takes a smart
overall grip on both the skyscraper
and urban environment. The proposal
integrates the local environment into
a whole that allows for a vibrant urban
environment. The skyscraper’s distinct
identity adds character and vitality to
Lindholmen and will be Gothenburg’s
new landmark and pride.”

In addition to the main competi-
tion proposal, SOM has created plans
for a landscaped ring which connects
important sites within Gothenburg in
light of the city’s 400th anniversary
in 2021. This scheme also includes the
creation of a new park through the
realignment of Lindholmsallén.

Kent Jackson, Design Director at
SOM said: “We are very excited to
have won this prestigious competition
and will be pleased to deliver a great
design and city district for the people
of Gothenburg.”

Skidmore, Owings and Merrill

WINDOWS OF GUANGZHOU

Atkins has unveiled a bold new com-
mercial complex in the Chinese city
of Guangzhou, described by the

design firm as ‘unusual’. The three-
volume development comprises two
buildings resembling ‘floating” win-
dows followed by a third 208m-high
tower so that those viewing the series
from a distance will read the forms as
‘001" This figure is said to symbolise
Guangzhou as the first Chinese city
open for international trading as a port
for the ancient Silk Road.

Atkins’ Senior Design Director KY
Cheung explains: “Our design provides
a dramatic visual impact, ensuring that
the breathtaking view of the Zhujiang
River is maximised for the occupants
and the community behind the proj-
ect as well. We incorporated green
architecture design principles such as
solar shading and air flow through the
buildings to provide shelter from sun
and rain typical in this hot and humid
part of southern China.”

The client for this project is China
Communications Construction
Company (CCCC) with whom Atkins
signed a memorandum of understand-
ing for global strategic cooperation in
April 2014. The Window of Guangzhou
scheme will create high-end office
facilities for the city with far-reaching
views. Shu Guang, project director at
CCCC, said: “Atkins’ design concept
demonstrates the importance of
Guangzhou as a gateway to China for
the world. The window-shaped build-
ings promote the city’s image as an
important location for China’s import
and export business.”

Atkins

7POINT8

Global architecture, urbanism and
design practice Broadway Malyan has
unveiled designs for a major mixed-
use tower development in central
Jakarta, Indonesia. 7Point8 will launch
in phases from mid-2014.

‘7Point8’ will feature two towers
with the tallest standing 298m on
Jakarta’s central business district sky-
line, providing a bold statement on the
main artery running through Jakarta.

Broadway Malyan was appointed by
a joint venture between land owners
and leading Jakarta developers includ-
ing Karya Cipta Group to deliver the
concept and schematic design.

In response to the initial brief, the
practice re-orientated the proposed
development and included two towers
connected by a podium structure. The
towers are positioned at right angles
to each other to match the client’s
aspiration that the building should
achieve an east-west perspective.

The design is inspired by the ‘alun-
alun’ or town squares of Javanse cities,
where social, economic and leisure
activities take place and buildings fea-
ture a square or rectangular walled
exterior and a courtyard open to the
sky - resulting in the centralisation of
the proposed public space within the
middle of the site and creation of a
significant internal courtyard garden.

7Point8 will combine office, retail,
commercial, residential and public
space within an integrated building
style and contribute to the rejuve-
nation of Jakarta’s central business

district, with the hub set to benefit
from direct connections to the new
Setiabudi Mass Rapid Transit (MRT)
station.

lan Simpson, Director at Broadway
Malyan, said: “This high-profile
scheme is drawing on the diverse skills,
expertise and experience of our global
design experts, led by our Singapore-
based team which is partnering closely
with the client to deliver a world-class
landmark development.”

In May it was announced that Jakarta
tops the latest edition of consulting
firm AT Kearney’'s Emerging Cities
Outlook (ECO) Index, which focuses
on cities from low- to middle-income
countries that will most likely progress
within the next ten to 20 years.

Broadway Malyan

MALL OF THE WORLD

A temperature-controlled urban
development covering an area of 48
million sq ft has been revealed by
UAE Vice President, Prime Minister and
Ruler of Dubai His Highness Sheikh
Mohammed bin Rashid Al Maktoum.
Dubbed ‘Mall of the World’, the
scheme is due to be located on Sheikh
Zayed Road and will comprise a large-
scale shopping mall, Wellness Zone
and Dubai Cultural District.

The scheme targets the tourism
sector with varied hospitality options
including 20,000 hotel rooms across
100 new hotels and serviced apart-
ments. Developed by Dubai Holding,
the project has been designed as an
integrated pedestrian city with the
capacity to welcome 180 million visi-
tors annually.

Sheikh Mohammed explains: “The
growth in family and retail tour-
ism underpins the need to enhance
Dubai’s tourism infrastructure as soon
as possible. This project complements
our plans to transform Dubai into a cul-
tural, tourist and economic hub for the
two billion people living in the region
around us; and we are determined to
achieve our vision.

“Our ambitions are higher than hav-
ing seasonal tourism. Tourism is a key
driver of our economy and we aim to
make the UAE an attractive destina-
tion all year long. This is why we will
start working on providing pleasant
temperature-controlled environments
during the summer months. We are
confident of our economy’s strength,
optimistic about our country’s future,
and we continue to broaden our
vision.”

Mall of the World incorporates the
world’s largest indoor theme park,
encased within a glass dome which
will be kept open during the winter
months and closed over the summer.
An 8 million sq ft shopping mall will be
organised as an extended retail street
network, connected to the Dubai
Cultural District by Celebration Walk,
a take on Ramblas Street in Barcelona.

Dubai Holding

TRANSCON FLORA

RK (Reza Kabul Architects Pvt Ltd)
has released the concept for a new
residential tower in Mumbai, working

closely with the client’s eco-friendly
ethos. As such, the Transcon Flora
tower covers a relatively small ground
area, leaving a significant area of this
366,000 sq ft plot open to landscaping.

The principles of design revolve
around space efficiency, natural cross
ventilation, open landscapes and
abundant amenities required for easy
day-to-day life. Ideally located in an
upcoming suburb of Mumbai, the
property is well-connected on either
side to high end malls and theatres.
The fagade takes a simplistic approach
with clean straight elements, coupled
with symmetrical planning and ver-
tical features to help extenuate the
height of the building while the rect-
angular decks that protrude from each
level enhance the luxury of each apart-
ment.

Transcon Flora consists of 31 typical
floors, 4 refuge floors and a terrace
level with a viewing gallery to take
in the sea view on the west and the
skyline in the remaining directions.
The double-height grand lobby area is
followed by 6 podium parking and an
E deck level with an open landscape
and clubhouse. The E deck hosts a SPA,
gymnasium, party hall, indoor games,
kids’ area as well as a business centre.

The outdoor landscape area has a
lap pool, jogging track, kids play area,
multipurpose court, outdoor seat-
ing and a meditation area to unwind
after a long day at work. The project
includes the following sustainable
features: recycling water for sanitary
and landscape purposes; treatment
of organic waste; solar water heating
tubes on the terrace; retention of tress
along the ample new plantations; rain
water harvesting; and solar lighting
especially in public areas.

ARK ( Reza Kabul
Architects Pvt Ltd)

WANDA GROUP

TO CONQUER AMERICA

A single rendering has been released
of the third overseas five-star hotel
for Chinese developement firm The
Wanda Group. Construction will begin
on the Chicago high-rise later this year
with an official opening date set for
2018. If realised, the tower will become
the third tallest in Chicago at 350m
in height, passing the Aon Center
(Edward Durell Stone) by only 4m. The
next tallest tower in the city is the
Trump International Hotel and Tower
(SOM) at 423m.

Speaking on the announcement,
Wanda Group Chairman Wang Jianlin
said: “Investing in Chicago property is
just Wanda'’s first move into the US real
estate market. Within a year, Wanda
will invest in more five-star hotel
projects in major US cities like New
York, Los Angeles and San Francisco.
By 2020, Wanda will have Wanda
branded five-star hotels in 12-15 major
world cities and build an internation-
ally influential Chinese luxury hotel
brand.”

Within the 89-storey tower, Wanda
plans to incorporate a 240-room lux-
ury hotel, a number of luxury apart-
ments and a commercial centre. The

gross floor area of the project has been
noted as 131,400 sq m. The Wanda
Group is yet to release the name of the
architect for the project however local
industry news site Curbed Chicago has
suggested that Jeanne Gang of Studio
Gang Architects may be behind the
design.

An article on Curbed Chicago
states: “Reports of a new Studio Gang
designed, Magellan Development
backed tower for Lakeshore East first
broke back in March... While none of
the early reports of this skyscraper’s
developments have included confir-
mation that is [sic] indeed designed
by Studio Gang, it might be a safe bet.
The render shows the building on land
that Magellan Real Estate owns, and no
other Magellan/Lakeshore East towers
have been announced.”

Wanda Group

NEATT OPENS FOR BUSINESS

The long-awaited Northeast Asia
Trade Tower (NEATT) in Songdo
International Business District,
Incheon has opened for business.
The KPF and Heerim Architects &
Planners-designed structure topped
out in 2009 however financial com-
plications are said to have delayed
the completion of the 308m-high
tower. The mixed-use building looks
to ‘symbolise and embody the ten-
ants of an international business hub
in a free-trade zone'.

The external shape of the build-
ing references its internal workings,
with the tapering form reflecting the
changing programmatic needs of the
interior. In the lower section of the
NEATT tower are 26 floors of office
accommodation requiring large floor
plates. As the building rises, these
floors plates reduce in size as they
are replaced by 15 storeys of hotel
facilities and 21 floors of residences.

At the very top of the building is
a heliport, situated just above a sky-
lounge with far-reaching views across
the city of Incheon, the Yellow Sea and
the nearby mountains. The 68-storey
NEATT Tower currently holds the title
of the tallest building in South Korea
and is situated in New Songdo City, a
607-hectare masterplanned develop-
ment on the waterfront.

The highly reflective tower features
high-performance glazing coupled
with exterior shading devices to limit
solar heat gain and reduce cooling
loads. The building purchases hot
water from a new cogeneration facility
which creates hot water from waste
heat recovered during the electricity
generation process. It also incorpo-
rates low-flow plumbing fixtures, a
graywater collection system, and large
storage tanks which collect stormwa-
ter for site irrigation.

KPF

WINE TRADE CENTER

FOR HENAN PROVINCE

Designed by Latitude Studio,
ZhengZhou International Wine Trade
Centre will be located in ZhengZhou
East New District, Henan Province,
China. This enterprise has the main

purpose of promoting wine culture in
China by bringing a representation of
wines from all over the world. It will
involve the construction of a Wine
Museum, Wine Trade Centre Office
Complex, and 100 pavilions represent-
ing a range of different countries.

The wine complex configuration
presented here has been designed to
reference the structure of vineyards:
in this case, landscape and architec-
ture grows from a grid that configures,
organises and relates the different
functions.

This ‘grid’ can be considered a car-
pet that covers the entire plot, giving
a certain order to what it will be built
above. This grid is at the same time
transformed by site conditions such as:
the flow of visitors; vehicles that cross
in east-west and north-south direc-
tions; and the express way that crosses
South-North producing a commercial
‘sunken plaza’ behind it.

The architecture is conceived with a
simple geometry. The highest tower is
situated in the north-east, with the fol-
lowing towers decreasing in a diago-
nal direction to the south west corner,
in order to use the buildings to protect
the Wine Trade Center from strong
wind that could affect the functionally
of the open space with the 100 wine
pavilions.

The buildings facades highlight the
use of natural materials such as wood.
Generously-sized balconies have been
inserted into the towers creating a
physical connection between the
working area and the natural land-
scape.

Latitude Studio

SOUTHERN GATE

OF NINGBO YINZHOU

In January 2014, amphibianArc won
first prize in the Ningbo Yinzhou
Southern CBD Portal Project Planning
Design Competition. The competition
was commissioned by Ningbo Yinzhou
Urban Construction Investment and
Development Corporation, who is
responsible for successfully imple-
menting the Ningbo Museum project
designed by Wang Shu. The subject of
the competition was the fourth phase
of the Ningbo Yinzhou Southern CBD,
the Portal Project. The winning plan is
not only a successful summary of the
first three developing phases of the
CBD, but a driving force for the area’s
future dynamic urban life. Six inter-
national design firms from China, U.S.
and France participated in the compe-
tition, including URBANUS.

The project is located in the south-
ernmost tip of Yinzhou Southern CBD,
to the north of Huangiu City, east
of southern Ningnan Road, west of
southern Tiantong Road, and south
of eastern Tai'an Road. The plan
emphasizes the strategic position of
the portal area while facilitating its
urban center feature. Based on transit-
oriented development model, it also
seeks to create a new regional center
around the transportation hub, so as
to maximize the urban public space
and to achieve vertical sustainable
development of the landscape levels.
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With Ningbo being one of the starting
points of the Maritime Silk Road, the
booming economy of Yinzhou plays a
critical role in both the ancient and the
modern trade routes. So the planning
concept draws inspiration from the Silk
Road, as a manifestation of Chinese
cultural heritage.

The plan by amphibianArc empha-
sises the strategic position of the
portal area while facilitating its urban
centre feature.

Based on a transit-orientated devel-
opment model, it also seeks to cre-
ate a new regional centre around the
transportation hub, so as to maximise
the urban public space and to achieve
vertical sustainable development of
the landscape levels.

With Ningbo being one of the start-
ing points of the Maritime Silk Road,
the booming economy of Yinzhou
plays a critical role in both the ancient
and the modern trade routes. So the
planning concept draws inspiration
from the Silk Road, as a manifestation
of Chinese cultural heritage.

The plan divides the buildings of
the site into two categories. The first
category is the five main buildings,
which have the most highlighted fea-
tures and body mass. The five main
buildings have the most highlighted
features and body mass.

With different styles and forms, they
compose a diversified group, unfold-
ing a variety of environments and cul-
tural characters.

The second category is the back-
ground buildings, including the shop-
ping centre at the Vibrant Culture
Area, the education centre at the
Pan-asian Education Area, the health
centre at the Holographic Health Area
and the residential apartments at the
Commercial & Residential Area. Simple
changes in the body mass and build-
ing facades are utilised in the design
of these buildings to set off the distinc-
tive and diverse manifestations of the
main buildings.

“Simple changes in the body mass
and building facades are utilized in
the design of these buildings to set off
the distinctive and diverse manifesta-
tions of the main buildings,” writes
amphibianArc.

The project is located in Zhengzhou,
one of China’s major cities. With
China’s rapid urbanization, the city
is densely populated with crowded
buildings, which leads to less per cap-
ita green space, The design utilized
three-dimensional greening, effec-
tively increased the the green space,
providing a vertical “oasis” in a limited
space.

Competition: Ningbo Yinzhou
Southern CBD Portal Project Planning
Competition

Award: First Prize

Project Name: Ningbo Yinzhou
Southern CBD Porta

Architects: amphibianArc
Location: Ningbo, Zhejiang, China
Lead Architect: Nonchi Wang
Project Designers: Luoya Tu, Ying
Tao, Jiarui Liu, Xiaofeng Mei, Ryan
Hong, Cooper Ballantine

Collaborator: Ningbo Yinzhou
Architecture Design Institute
Area: 710000.0 sgm

Year: 2014

MODERN DESIGN

IN BURG ROSKILDE

With the new waste-to-energy
Incineration Line, the city of Roskilde
in Denmark will have a second tow-
ering landmark, besides the UNESCO
world heritage Cathedral: The Energy
Tower designed by Erick van Egeraat.
The facility was inaugurated by His
Royal Highness Crown Prince Frederik
in the first days of September.

The plant will incinerate waste,
from nine surrounding municipali-
ties and from many places abroad to
produce electricity and heat power
for the whole region of Roskilde. To
provide the huge new incinerator line,
planned in a relatively flat landscape
and next to the relatively small city
of Roskilde with a suitable appear-
ance, an international design competi-
tion was organized. In 2008 the jury
unanimously selected the design pro-
posed by Erick van Egeraat. The design
presents an iconic expression for the
otherwise functional architecture of
the local waste management company
Kara/Noveren’s next generation incin-
eration line. The fagade consists of two
layers: the inner layer is the skin which
provides the actual climatic barrier,
allowing the second skin to be treated
more freely — raw umber-coloured alu-
minium plates with an irregular pat-
tern of laser cut circular holes. The
aluminium plates are treated to give
them the desired colour and patina at
day time. At night, the programmable
lighting, installed between the two
facades, gives the building an addi-
tional metaphor.

Erick van Egeraat states about his
design:

“At night the backlight perforated
fagade transforms the incinerator into
a gently glowing beacon - a symbol of
the plant’s energy production. Several
times an hour a spark of light will grad-
ually grow into a burning flame that
lights up the entire building. When the
metaphorical fire ceases, the build-
ing falls back into a state of burning
embers.”

For the illumination of the facade
it was important that only the light
and not the light sources them-
selves are visible. This has been real-
ized by reflecting the light on the
inner facade, which allowed the
light glowing decently through the
perforated skin. All luminaries can
be programmed individually and in
colour. Nevertheless the lighting is
not intended to brighten the sky or
dominate the surroundings, but rath-
er serves to underline the buildings’
industrial character and above all to
give it poetic meaning and experience
at night.

The design is based on simple con-
struction details combined with cut-
ting edge manufacturing technology
for the production of the aluminium
facade panels and clever processing
and repetition. Due to its large scale,
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the incinerator is destined to become
an outstanding structure in the wide
and open landscape of the Roskilde
area and represents a hypermodern
and sustainable energy plant, where
waste will be turned into power.

The new incinerator in Roskilde is
created specifically to add value to
an otherwise purely industrial com-
plex. Enriching the skyline of this small
Danish city, once the Danish Capital,
the silhouette of the incinerator also
provides an historic comment. The
lower part of the building resembles
angular roofs of surrounding factories,
but the impressive 97-meter spire and
its materialization is the modern coun-
terpart of the city’s prime historical
monument, the Roskilde Cathedral.

Erick van Egeraat: “Although almost
1000 years apart, the Cathedral’s twin
towers made of warmly coloured
stone and brick and the new iconic
glowing incinerator, have now togeth-
er become the novel guardians of the
city’s otherwise modest presence in
the Skagerrag landscape. Of course |
am proud of that”.

Erick van Egeraat BV

OVERVIEW
Russian

Skyscrapers

(p- 24)
TEXT BY MARIANNA MAEVSKAYA

The new stage of high-rise
construction development
in homeland architecture
started from the capital.
Even back in the 1990s the
projects of stand-alone
towers and high-risers of
the Moscow City encour-
aged Russian architects
and their foreign col-
leagues to test the new
trend in our reality. Later
on the regions also active-
ly joined the national
high-rise race. Many cities
immediately raised the
matter of the importance
of high-rise construction
and some of them - even
the necessity of creating
their own business clus-
ters by the example of the
Moscow Business District.
As the branch developed,
the quality of new high-
rise buildings grew as well.
Therefore, a feature length
discussion on skyscrapers
outside Moscow seems not
only eligible, but also nec-
essary. To date, in different
cities have already been
erected a lot of rather
interesting and memora-
ble buildings. Far more are
being constructed now or
scheduled for realization
in the near future. So, let

us turn to the more recent

Russian “high-rise geogra-
phy” particularized.

The development of high-rise con-
struction in the Russian regions has
taken shape with certain particular
features: the concept of the native
City was consistently worked out for
Kaliningrad and Yekaterinburg, and
only after that - for Grozny. Other cities
would settle for the construction of
stand-alone residential or mixed-use
developments.

The project of Gazprom's skyscraper
in St. Petersburg was the most high-
profile and controversial. The immense
scale of the proposed 320-meter can-
dle-shaped building by RMJM, which
won the international competition in
2006 caused heated discussions and
a barrage of criticism. During the long
struggle for survival the project was
modified: lost high-altitude parame-
ters and to win them back, was moved
to a new site and have perfected its
outline and layout. Today on its offi-
cial website the company states that
the construction of the project can be
completed in 2018. After all the twists
and turns of the alleged rivalry with the
historical verticals of the city, the sky-
scraper that is called “Lakhta Business
Center” is being built in the Primorsky
region of St. Petersburg in Lakhtinsky
Prospect within 9 kilometers away
from the city center. The design was
realized by architect Tony Kettle and
RMJM London, and Gorprojekt CJSC
was appointed as a general design
contractor. It is expected that in 2018
the building will become the tallest
(462.7 m) in Russia and Europe and
will surpass “Federation” skyscraper
in Moscow.

According to the designers of the
concept, the new “Lakhta Center” sky-
scraper is a modern development with
comfortable offices, cozy public spac-
es and vast green areas, good trans-
portation and pedestrian accessibil-
ity and advanced social infrastructure.
Almost half the areas are to be given
for various cafes, restaurants, shops,
fitness centers and a swimming pool.
There are to be arranged cinemas, art
galleries, shopping and recreational
areas and a parking lot for 2000 cars.
Within the service facilities of the sky-
scraper there is to be a diagnostic and
medical center with child and adult
outpatients’ departments, a day hospi-
tal and a 24/7 ambulance station.

The architectural concept of the
“Lakhta Center” is based on the design
performed for the competitive proj-
ect of “Okhta-Center” in 2006. It was
substantially revised and adjusted to
the new location and site configura-
tion. The development comprised of
a tower and adjacent low-rise volumes
is located in the former industrial and
undeveloped areas, which reflects
one of the world’s leading trends of
establishing skyscrapers in historical
cities (for instance, the recent ones are
Palazzo Lombardia in Milan and The
Shard in London).

The complex will be equipped with
a unique transformer hall that when

required can easily transform to host
congresses, conferences, presenta-
tions and business meetings as well
as public concerts, corporate events,
ice and fashion shows. The design-
ers reflected important educational
and recreational city components in
the concept of a children’s academic
mini-town: there will appear a multi-
plex cinema center, a planetarium with
modern telescopes and a children’s
science center in the business center.
The development will be pretty cut-
ting edge in terms of the innovative
energy-efficient and environmental
technologies used, among them the
intelligent systems of climate control
and many others. In comparison to
buildings of a similar type the total
reduction of energy consumption
should reach 40%.

The conventional architectural
motifs of St. Petersburg are reflected
in the concept of the new business
center: one can see the lonely vertical
line in the horizontal landscape and
the outline of the inclined roofs of
small facilities on the common podium
that resemble a ship. The shape of
the building that is at the same time
dynamic and deceptively variable
symbolizes the overflow of spaces,
openness and lightness. The visual
reduction of the heaviness of the real
building is achieved by using a special
type of glass that changes its color
according to the time of day; it will cre-
ate a feeling of the maximum conflict-
free interaction of the tower with the
environment. Located at a new site
far away from the center, it will not
rival with the traditional urban domi-
nants. On the contrary, the high-rise
building on the Gulf of Finland will be
the organizing element and the point
of attraction for business and other
development projects in the actively
growing district of St. Petersburg.
The more so because, according to
the city’s development strategy, until
2020 the creation of growing points on
the outskirts plays a special part. The
Gazprom Group actively contributes
to the development of the transport
infrastructure of the adjacent areas
and the overall implementation of an
approach to the organization of urban
space that is acute for St. Petersburg.

Besides this well-known and dis-
cussed Gazprom's skyscraper for
the northern capital were designed
other projects of high-risers devel-
oped. Amongst them is 140-meter
“Leader Tower” (42 floors) that was
built in 2013 according to the design
of Remarque LLC and that is going to
host an A-class business center total
floor area of 52 700 sq. m. Another
rather prominent high-rise project
for St. Petersburg is 147-meter Ingria-
Tower (67 fl.) that was designed by
S. V. Tsytsin Architectural Studio and
that is going to be constructed at the
end of Engels’ Prospect in 2017. Ingria-
Tower consists of two uneven build-
ings united by a common podium. But
such an intricate fate of even the win-
ning projects of international competi-
tions worries investors; therefore, at
the moment high-rise construction in

St. Petersburg has not yet received sig-
nificant implementation, and the city
on the Neva River continues to attract
residents and tourists with the vertical
dominants of the historical areas.

A fundamentally different situation
has developed in Yekaterinburg where
high-rise construction has been con-
sistently implemented for the second
decade. The “Yekaterinburg City” proj-
ect was conceived slightly later than
the Moscow analogue, which gave it
certain advantages as it became pos-
sible to take into account many of the
shortcomings of the development in
the capital, including the selection of
the site and the definition of the over-
all development strategy of the high-
rise district. The more belated design
also defined a more different stylistic
character of the towers that focused
more on the neomodern and high-
tech aesthetics that is typical for the
homeland practice of the last decade.

The construction of the new busi-
ness district is held in the city center,
on a site that is located along the
turn of the Iset River. According to the
general concept it must unite more
than 400 000 sg. m. of commercial and
retail spaces, offices, hotels, entertain-
ment centers, cafes and restaurants.
The high-rise part of the development
consists of 4 towers that are joined by
8 more buildings with a lower number
of floors on the overall area of five
hectares. The construction was to be
completed by 2014, but in 2009 it was
suspended. The general time required
for construction has slightly shifted
and today they are looking for new
opportunities to attract additional
investment in the project that is worth
more than € 1 billion, its main investor
is the UMMC-Holding Corporation.

Within the development of its own
business district there was 83-meter
Hyatt Regency Yekaterinburg (2005-
2009) hotel built on the shore of the
Iset River,and in 2006-2011 - “Vysotsky”
business center (188.3 m) that became
the tallest skyscraper in the region and
in Russia outside Moscow. The 54-sto-
rey majestic glass cylindrical structure
(including 6 underground floors) of
the tower was erected on the basis of
the project by “Grachev and Partners”
design firm. The building is the third
construction phase of the “Antey” busi-
ness center development and originally
had a different name. But in 2010 a
competition was held and as a result it
received the name of “Vysotsky.”

From the architectural point of view
the skyscraper is a paradigmatic case
of the international high-rise construc-
tion mainstream of the mid-2000s
with an easily readable rhythm of
pass-through horizontal articulation
of glass facades. The entire structure is
built in the traditional pattern: a clearly
defined pediment part of the entrance
group, a smooth cylindrical “body” and
a neat finish. Despite the lack of shock-
ing elements the accomplished bal-
anced structure has a strong character
that adds a prominent neomodern
touch to the center of Yekaterinburg.
Its emphasized modernity affects the
skyline of the entire city.

The main part of the high-rise struc-
ture of the skyscraper is occupied by
offices. Several upper levels are allo-
cated to the hotel that in contrast to
the neomodern style of the appear-
ance is decorated in art deco aesthet-
ics. In the lower part of the tower there
is an entertainment center with restau-
rants, bars and a nightclub. There are a
spa and a recreational area accessible
to all visitors, and a convenient parking
in the complex.

During the construction of
“Vysotsky” the wurban environ-
ment experienced two gross losses:
Falkovskiy mansion house and the
house of Yautin were destroyed. They
were the landmarks of the 19th cen-
tury. These events triggered an explo-
sion of public indignation and led to a
series of trials. The future of the tallest
building of the city was threatened,
however, it overcame all the difficul-
ties and the construction was success-
fully completed. Today the skyscraper
is not only a unique attraction, but is
also very popular with the residents
and tourists, as the observation deck
on the 52nd floor (187 m) offers spec-
tacular views of the city (the weather
permitting visibility of up to 25 km).

Due to financial difficulties the
“Yekaterinburg City” project could not
be completed as scheduled. However,
there were several high-rise projects
of varying degrees of success real-
ized in the city. 42-storey “February
Revolution” residential complex (140
m) was completed in 2010, but it
never received the genuine love of
the people as the dialogue with the
existing environment was not prop-
erly established. The construction of
“Prism” skyscraper that started in 2004
continues. It consists of 2 structures
(7 and 37 fl.) and is located in the area
of Strelochnikov and Chelyuskintsev
streets (151 m with the spire, roof of
136 m). The opening of the center
that was initially scheduled for 2008
has been postponed many times.
Nevertheless, though slowly but the
work continues, and perhaps soon the
third tallest building of the city will
start operating.

The “Iset” tower is another signifi-
cant structure of the “Yekaterinburg
City” and it has been under construc-
tion since 2010 in the city. The 52-sto-
rey residential skyscraper rises to 209
m (height with the spire), and the com-
pletion of the construction is planned
for 2015. Although in terms of the
number of exploited floors the build-
ing is inferior to the adjacent building
of “Vysotsky”, in absolute figures it is
superior to it and claims the position
of the tallest skyscraper in the north
of the planet.

The initial project of the tower was
designed by Valode & Pistre architec-
tural bureau that oversaw the devel-
opment of the overall concept of the
“Yekaterinburg-City”. The 47 floors of
the skyscraper were allocated to hous-
ing, the 3 elevated and 4 underground
floors - to technical needs. The maxi-
mum height of the building was to be
215 m (with the spire), to the ceiling of
the last technical floor — 181,6 m. The

height of the residential floors was 3,6
m; of the technical floors and the park-
ing - 3,2 m; the publicarea - 5,0 m. The
skyscraper was supposed to host offic-
es, apartments of a varied planning,
including 115 panoramic residences
as well as commercial structures of a
premium class, cafes, restaurants, a fit-
ness and spa center with a swimming
pool. During its approval in 2007 the
cost of construction was estimated at $
200 million; later on the cost increased.

French architects proposed the
composition of the high-rise develop-
ment in the shape of uneven cylin-
ders of a spectacular copper color that
partially wedged into each other. The
uniqueness of the new housing was
reflected in the idea of spatial expan-
sion according to the solar motion. In
the crowning the architects placed a
spiral with green houses located under
its dome. The shape of the DNA struc-
ture and the geometrical elements of
Russian constructivism served as the
prototype of the ascending structure.
The large-scale concept of the new
skyscraper was going to be realized
in glass and concrete; whereas the
interior space was to be embodied in
natural stone and composite materials.
The financial difficulties that emerged
led to the rupture of the original part-
nership between UMMC-Holding
and Valode & Pistre, as well as other
foreign participants of the project. In
2009 there were significant chang-
es implemented in it. Tower “lset”
designed by Werner Sobek was offi-
cially introduced in October 2011 with
the new general contractor (“Baltic
Construction Company”). According to
the modernized version the 52 floors
of the building that was 209 m tall
would host 225 premium-class apart-
ments of a different planning (from
80 to 490 sq. m., as well as duplex
apartments). The skyscraper’s total
area would be 80,983 sg. m (23,780 sq.
m. allocated to the underground floors
and the integrated parking). Levels 31,
51 and 52 would be technical floors,
and on the 53rd floor there would
be a boiler. The height of standard
residential floors is 3,6 m (from levels 5
to 40) and 4,5 m (from levels 41 to 50).
The entrance group of the develop-
ment has higher levels (up to 5,4 m).
The ground levels will accommodate
a swimming pool, a gym, a SPA, a
children’s club, a restaurant and main-
tenance rooms. For the construction of
“Iset” they will use the most advanced
technologies and materials, including
the individual adjustment system of
heating control in apartments; silver-
plated glass coating that increases the
reflective power by 20%; a standalone
fire alarm system, etc. Today they are
working on the glazing of the building
and are finishing its interior décor. The
complex is scheduled to be completed
in September 2015. The structure will
help to substantially balance the com-
positional accents across the city. By
this time they are planning to com-
plete the construction of several more
towers in Yekaterinburg.

Among them there is the “Guards
of the Urals” - a project of a twin-

august/september Bl)":ﬂ“!kjvﬁ 123



tower high-rise complex in the Upper
Iset region of Yekaterinburg that
consists of two stepped buildings of
41 and 36 floors that are connected
by a bridge-gallery on the podium
level. The project was also part of the
offer the French bureau. Designed
in 2006 within the development of
the “Yekaterinburg-City” business
district, it should include towers of
218 and 195 m. The architectural con-
cept invented by Valode & Pistre has a
specific prototype in the composition
of Russian sculptor Ossip Zadkin that
was inspired by sculptures made of
cast iron. The two towers are going to
embody the images of bronze giants -
as if they were two guards of the city -
the Ural Mountains and the border
between Europe and Asia. The facades
of the “Guards” will be made of glass
with a splash of metallic structural
elements that symbolize the develop-
ment of metal industry in the Urals. At
the same time the skyscrapers will be
equipped with “smart” systems that
provide the most effective control of
the microclimate in the buildings. The
“Guards” compositionally dominate
over the town and this is what many
architects strove for. The “Guards of
the Urals” project received special
approval of the jury of the MIPIM-2007
international real estate exhibition in
Cannes.

According to the initial design
the twin towers were supposed to
be accomplished by 2011 in the city.
However, the project was frozen for
an indefinite period, and only at the
prospect of the World Cup of 2018
the interest to this vividly fertile struc-
ture was renewed in Yekaterinburg.
The UMMC-Holding that actively
works with other high-risers of the city
became the customer. In the final ver-
sion of the “Guards” project that is now
under construction there will be office
spaces and residential apartments, a
large shopping mall and a vast rec-
reational area. In addition to the resi-
dential and commercial real estate the
complex will accommodate a business
and a medical center, restaurants, an
art gallery, shops, and a multi-level
parking for 1,800 cars. Moving away
from several solutions of the French
designers, the developers are inclined
to locate a hotel of the international
level in the “Northern” tower; while
the “Southern” tower will solely pre-
serve its initial residential functioning.
The “Northern” hotel tower has to be
completed by May 2017 for the Hyatt
chain of hotels. The time required for
the construction of other parts of the
development greatly depends on the
success of the sales in “Iset” skyscraper
that belongs to the same developer.

“Opera” tower in Yekaterinburg has
a long history of design with many
variants of construction solutions for
the mixed-use development. Itis locat-
ed in Malysheva street (155 m, 42 fl.).
As early as 2010 “Atomstroycomplex”
(ASC) together with the Finnish con-
struction company SRV International
intended to proceed with the con-
struction of a four-star Radisson hotel
on this site. It was in 2008 when a

group of architects led by V. V. Gagarin
designed the first version of the
mixed-use skyscraper with a leisure
center. The architect designed a struc-
ture with visually separated facades
of the main 48-storey building; their
facets would turn at various angles,
at planning axes and the vertical
line; whereas the office spaces were
shaped as a stepped cascade. In mid-
2013 active construction finally began
but the project itself was slightly modi-
fied in terms of greater binding with
its environment. The dynamic shapes
of the mutually coupled domes of the
main structure remained the expres-
sive basis but the proportions and
the total number of floors got slightly
reduced - down to 41 floors. In the
project under realization the hotel will
expand within levels 9 to 12; the apart-
ments will be situated on levels 13 to
36; the offices will be accommodated
on levels 4 and 5, with fitness cen-
ters and the spa occupying level 6.
Following the universal tradition, the
crowning part of the structure will be
allocated to penthouses with a heli-
pad; whereas the ground floors will
house retail spaces and restaurants.
British and Italian specialists worked
on improving the engineering concept
of the building. From the architec-
tural point of view this development
will be significantly different from
the conventional prismatic shapes of
high-rise buildings that already exist
in the city. The curved shape of the
48-storey plate of the main structure
is designed as a sort of screen that
smoothly reflects the existing visual
accents of the environment; and the
13-storey hotel will create the desired
visual transition to the scale of the
neighboring construction site. The
construction of the skyscraper and
adjacent buildings is scheduled to be
completed in early 2017.

In general, over the last decade
Yekaterinburg has been considered
a very promising city for high-rise
construction. Since 2005 there has
significantly increased the total num-
ber of high-rise buildings. By the sum-
mer of 2014 there were 60 structures
over 75 m tall introduced, their total
area reaching 927,037 sq. m. The most
fruitful year was 2010 - there were
11 houses above 25 floors erected.
Today Yekaterinburg experiences a
new wave of interest in high-rise con-
struction. Within the seven months
of 2014 the city administration has
issued permit for construction of 19
residential structures above 25 floors
with the total area of 376 000 sq. m.
Among the projects approved for
construction there are such skyscrap-
ers identified as towers “Ural” (383 m,
65 fl.), “De Guenin” (220 m, 50 fl.)
and “Tatischev” (160 m, 35 fl.); their
construction is going to be started
in 2015. And in 2017 in Gottwalda
street they are going to build “Pervyy
Nikolayevskiy” residential complex
that will consist of 2 towers (264 m,
61 fl.) and will compete for the title
of tallest residential complex of the
country outside Moscow. With such
an interest in high-rise construction
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against the background becomes
evident why it is Yekaterinburg that
was chosen to host International 100+
Forum Russia 2014 devoted this mat-
ter.

The development of high-rise con-
struction as an important industry
is acute for many Russian cities. But
the global economic crisis introduced
significant adjustments to the already
approved plans of its deployment in
the regions. Just like elsewhere, many
large projects were frozen, simpli-
fied or completely cancelled. This
had its impact on more vulnerable
regional projects in the first place.
In Saratov they were going to build
“Elena” 38-storey residential complex
that was over 134 m but the project
has not been realized yet. The devel-
opment of high-rise construction in
the Far East has slowed down as well.
In Vladivostok there are (2013-2014)
of “Aquamarine” residential complex.
And in Khabarovsk the 3rd and the
4th construction phases of “New
District” business center is tentative;
the height of its every tower reaching
up to 220 m each. The “Crystal” proj-
ect by MFK for Khanty Mansiysk is still
considered hypothetic (286 m, 56 fl.).

The already existing structures
are far more noticeable on this back-
ground. In particular, along with the
first skyscrapers in Yekaterinburg they
completed “Azure Skies” residential
complex in Tatarstan (2006-2013); it
was designed together with PTAM
Aitov R. R. (architects: R. R. Aitov,
R. K. Mukhitov) and “Agkhay” design
studio. Located in the Soviet dis-
trict of Kazan, at the intersection of
Kamaleyeva Prospect and Patrice
Lumumba street it has become the
major high-altitude centerpiece of the
city. This first Kazan skyscraper was
originally one of twin-towers. During
the construction the need for such a
solution disappeared, and the current
smoothly glazed blue tower (121,2 m)
consists of 35 operating floors (33
residential and 2 technical ones).
Along the perimeter of the building
there is a two-storey podium with an
entrance group and the underground
part consists of a three-level parking.
According to the plan the skyscrap-
er represents two circular segments
that are 14,4 x 52,4 m and are shift-
ed against the longitudinal axis. The
overall style of the artistic solution
naturally fits into the aesthetics of neo-
modernism with elements of extreme
technologism. The calm curve of the
fully glazed facades is divided by sev-
eral rows of highlighted square win-
dows. The horizontal division of the
structure is traditional: a podium, a
double girt along the perimeter of the
building in the middle and an offset
cornice that repeats the outline of the
building. The functional content of
new “Azure Heaven” residential com-
plex is foremost for Kazan. Various
systems that monitor the condition of
the structure and the degree of main-
tenance display a new qualitative level
of high-rise housing.

In contrast to “Azure Skies” the
“Crystal” residential complex in

Gogol Street in Kazan is the result
of cooperation of local developer
TAIF JSC (2005-2008) with famous
Moscow architects D. Velichkin and
N. Golovanov. Completed in 2008, the
structure immediately became one
of the most prominent visual land-
marks of the urban skyline. Since the
building crowns the steep slope of
the left bank of the Kazanka River, the
additional elevation difference gives it
greater visual importance and height.
The structure has a complex spatial
configuration; the altitude of its indi-
vidual parts varies (from 2 to 17 fl.).
The floor height is 3,9 m, which is
quite impressive in terms of homeland
construction. It is because of its loca-
tion that a building with such absolute
features that cannot be classified as
high-rise has received the status of a
bright accent on the general skyline of
the city. Since the stylistic solution of
the complex has no analogues within
modern construction and stands in a
prominent contrast with the conven-
tional surroundings and Kazan other
high-rise complexes (“Azure Skies”,
“Suvorov”, etc.), “Crystal” residential
complex has got a large set of very dif-
ferent contradictory evaluations.

If in the early 2000s Moscow sky-
scrapers managed to preserve the
commanding lead in the national high-
rise construction, the gradual develop-
ment of the industry in Yekaterinburg,
St. Petersburg and other cities of the
country has risen to the level of worthy
competition that currently has only
been developing. It was in 2010 when
we could notice with great interest a
more consistent and intensive devel-
opment of high-rise construction in
Grozny. Within just a few years in the
capital of the Chechen Republic there
were seven high-rise buildings of the
“Grozny City” large scale program con-
structed; it has 145-meter “Phoenix”
major tower and in 2013 the enhance-
ment and development project of the
“Grozny City 2" business district was
introduced to the public.

“Akhmat Tower” by the Sunzha River
is supposed to become the center of
the new district. 54-storey 189-meter
“Chess Academy” mixed-use devel-
opment is going to be constructed
nearby. “Akhmat Tower” project was
designed in 2012-2013 by Moscow-
based company ARCHITECTON led by
A. Zusik and B. Travush. The latter is
one of the main developers of the
structural component of a large num-
ber of the most famous Russian tow-
ers, ranging from Ostankino TV Tower
to the skyscrapers in the Moscow-City
MIBC and “Lakhta center.” The new
multifunctional giant is designed
in the shape of the traditional Nakh
(Chechen) medieval watchtower, its
base in the shape of an eight-pointed
star. The building height to the dome
will constitute 365 m, with the spire -
400 m. The 80 floors of the skyscraper
with the floor height of 4.2 m. will host
a luxury housing with 100 apartments,
offices, a 5-star hotel with 500 rooms, a
research center, a cinema, a shopping
mall, a panoramic restaurant, a spa
and a fitness center, an indoor pool

and fountains as well as the Museum
of the First President of the Chechen
Republic (A. Kadyrov). The project
includes a helipad, panoramic viewing
platforms at the height of 327 m.and a
600-meter circular gallery. The build-
ing will have maximum seismic resis-
tance (10 points) and contain a large
number of technological innovations.
At the suggestion of Ramzan Kadyrov
next to “Akhmat” there will appear a
large pool along the entire “Grozny
City 2" it will echo the flow of the
Sunzha River. As the representatives of
China Civil Engineering Construction
Corporation (CCECC) state the con-
struction of the new Chechen wonder
is to be completed in 2018.

Like any other over-ambitious and
large-scale project, the tower caused
a lot of contradictory evaluations and
criticism. However, the authors and
developers insist on the unique and
original architectural and engineering
solution that especially clearly dem-
onstrates a genuine revival of modern
Chechnya.

With all the diverse features of the
projects and buildings mentioned in
the review, we would like to note
that the very abundance and diver-
sity of such structures clearly points
to the fact that today high-rise con-
struction in Russia is in the phase of
intensive development. This leads to
the expectation of new striking artis-
tic and technological solutions that
can compete with the world’s best
examples of this genre. Therefore,
the further observation and study of
the homeland high-rise development
practice promises to be an extremely
interesting process.

ASPECTS
Between

the Two Lakes
(p-32)

MATERIALS PROVIDED

BY ASYMPTOTE ARCHITECTURE

Zhengzhou City is the
capital city of the Henan
Province, and is the center
for governmental, cul-
tural, financial, scientific
and educational activi-
ties of the entire region.
Zhengdong New District

is being developed within
the Zhengzhou City to
become a new center for
business and commerce.
The new city has two
Central Business Districts -
the CBD which has been
substantially completed,
and its counterpart, the
Sub-CBD, which is still
being developed. The Sub-
CBD development compris-
es offices, hotels, as well
as commercial and cultural
complexes, that all amount
to an approximate built-

up area of 3,000,000 sqm,
spread over a site area of
110 hectares.

VIEW FROM ACROSS WATER

The site for this new development
encloses a lake area of 30 hectares and
is itself surrounded by a larger lake
called Longhu. Being isolated from the
surrounding urban context as such,
the Sub-CBD urban design was based
on the concept of the ‘Enclosed City’
that is a self-sufficient urban environ-
ment.

Towers C3-06 and C3-19 are 2 towers
in this Masterplan, located between
the Inner Ring and Outer Ring roads.
C3-06 is located on the eastern end
of the Masterplan whereas C3-19 is
on the western end of the project.
C3-06 is sandwiched between a road
and C3-07 on the eastern end and
C3-19 sits between buildings C3-18
and C3-20 on the western end.

These two towers aim to have a
powerful presence and stature in the
overall master plan as envisioned by
Arata Isosaki and his planning team.

GLASS TANGRAM PUZZLE

The architecture by Asymptote for
two new commercial office towers
the 06 & 19, draw inspiration from a
variety of Chinese references includ-
ing the rich tradition of vernacular
monument and temple architecture
as well as the beautiful abstract geom-
etry of wooden puzzles and tangram
configurations and the of ceramic art
in the region.

The main design features for both
these towers consist of cylindrical
towers placed within circular plinths
that in turn provide each tower with
large interior atriums and foyers. These
large volumes spaces accessible to the
public, serve both as entryways as
well as multi-use commercial space.
From these central spaces the main
core elements in each tower extend
upwards into a cruciform cantilevered
office component. These suspended
office spaces house new trading floors
and other high volume programs high
above and open void below while
located at the base of the cylindrical
towers above.

Each tower comprises a unique
series of cylindrical tiers that are
stacked at different intervals and artic-
ulated with recessed collar elements.

The towers highly articulated glass
facades are comprised of an array of
geometric patterns with recessed col-
lar elements that create a subtle and
shifting silhouette and therefore dis-
tinguishes these buildings as being
sophisticated and unique. The facade
panels are pre-assembled into floor
to floor modular diamond-shape units
with variations in the configuration
of the geometry as well as orienta-
tion and material characteristics of the
glass that achieve a dynamic quality
in the facade that varies depending
on the position of the viewer, the sur-
rounding light and atmosphere. The
facades glistens and changes appear-
ance depending on the position of the

viewer while simultaneously giving
each tower a cohesive and dignified
appearance as new iconic landmarks
for the city of Zhenzhou. The manipu-
lation of the physical facade geom-
etry provides each tower with its own
matched yet unique image as a new
vivid show place of the city.

DESIGN NARRATIVE

The building podium is arranged in a
circular plan and centrally located on
the asymmetrical site; allowing for the
four corners of the site to remain open.
There are two main entries which are
aligned on the central axis of the build-
ing; an entry to the office tower foyer
from the inner street side and an entry
to the commercial foyer from outer
the park side. The remaining exterior
space is developed as a field of dif-
ferent landscape elements including
grass, paving, trees, water features and
lights; together these different ele-
ments unify the exterior space that
encircles the tower podium.

Pedestrians are able to access both
the commercial podium and office
tower through either the basement
car park levels or Level 1.

Two large central fire stair and eleva-
tor cores serve the office tower and
are located centrally to all office floor-
plates. Each core contains 2 banks of
3 elevators (6 in each core) that con-
nect with a central lift lobby with equal
access to all floor plates. Pedestrians
entering from the car park levels have
access to two transfer elevators; one to
the commercial foyer and the other to
the main office foyer.

Tower C3-06 has 26 stories and sits
below the 120m height limit set out
in the masterplan. The building is
divided into three major elements: the
podium, the cross and the tower. The
podium is divided into two separate
areas; one side comprising office foyer
and the other commercial foyer and
tenancies.

Both the suspended cross element
and the typical floors above comprise
open plan office space.

The commercial space to the podi-
um comprises four fire stair and eleva-
tor cores which are distributed evenly
around the circular plan and extend
upwards so that each semicircular
space to Levels 3 and 4 possess two
cores. Of each pair of cores one com-
prises the main public vertical circula-
tion while the other provides service &
staff vertical circulation.

The clubhouse to the top of the
tower at Level 26 comprises the club-
house which connects to the helipad
to the rooftop above. All areas of
the building both above and below
ground provide wheelchair access via
elevators and therefore pedestrian
ramps to the building are not required.
The exterior ground plane to the park
side of the site slopes gradually but
does not require railings for disabled
access.

STRUCTURE

The main feature of the tower is that
the large circular massing housing
offices is supported by the relatively

thin central core, which means all inte-
rior and perimeter columns will be
transferred.

Although the construction of build-
ing of this heightin China typically uses
reinforced concrete, steel is used as a
primary structural material because
weight reduction is the top priority
considering the substantial transfer at
the bottom of circular massing.

Columns will be steel only and floor
will be composite framing with steel
beams. Reducing the weight also
means the reduction of the seismic
load which will govern the lateral
design. Tower’s only lateral and grav-
ity resisting element will be the central
core.

For the similar reason, steel-braced-
core will be used, and buckling-
restrained-braces (BRB) will be consid-
ered. Two cores will be joined at the
transfer level to increase efficiency in
plan south-north direction stiffness.
Combined core size is approximately
18m X 30m. Aspect ratio of tower will
then be about 6.7, which is moderate.

In order to transfer all perimeter
columns to the core, there needs a
perimeter truss, then transfer trusses
from the central core to support that
perimeter truss. Perimeter truss will be
multiple-level-deep considering the
number of columns and stacked floors
above that needed to be transferred.
This truss will be placed at the bottom
of the circular massing.

Transfer truss will have the same
or deeper depth as the perimeter
truss, and there can be two options
for placing transfer trusses: 1) place
transfer truss at the same level as the
perimeter truss. Based on the program
of perimeter truss levels, large diago-
nal members might complicate the
interior planning. Cruciform massing
which houses cinema, restaurant, etc,
will be hung from the perimeter truss.
2) place transfer truss at the cruciform
massing under the circular massing.
This will clear the interior of perimeter
truss levels, and all transfer trusses will
run perimeter of cruciform massing.
Diagonals in the trusses connecting
two cores will run across the central
circulation space, but it will be accept-
able since large truss depth will pro-
vide sufficient headroom for people’s
passing.

The typical floor plan is round with
diameter about 60.0 meters by adopt-
ing steel pipe concrete framework -
reinforced concrete core tube struc-
ture. The core tube size is 30.2 * 16.8
meters. The framework column does
not touch down. It is short of column
between the 5th and 6th floor surfac-
es. The changeover of cantilever truss
and loop truss is set between the 6th
and 11th floor surfaces. The cantilever
truss utilizes 3-5 story height, about
12.9 meter ~ 21.5 meter high. The loop
truss height is about 12.9 meters.

There is only core tube on the 5th
floor. The structural depth-width ratio
is about 6.7, same as that of core tube.

Framework is discontinuous verti-
cally. The whole structure is controlled
according to frame prop change-
over shear wall structure, belonging
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to high-rise structure with Grade A
height. With high position change-
over, core tube’s seismic grade is
Grade I. The seismic grade of change-
over truss is extra grade I. The seismic
grade of steel pipe concrete frame-
work is grade Il.

The seam is set between basement
and main body. The beam slab system is
adopted for flooring. Main column grid
is 8.4 meters * 8.4 meters. The column
grid of podiums is inconsistent with that
of basement. There are 4 floors in podi-
ums. The podiums column is changed
over at top plate of basement.

The foundation design is Grade A in
this project.

There is no correlative geological
exploring data temporarily in this
project. It is planned to adopt pile
foundation according to the load of
superstructure.

This project belongs to ultra-limit
high-rise and needs special seismic
examination in preliminary design
stage. The structural system exceeds
conventional scope stipulated in spec-
ifications, with high position change-
over. Only core tube touches down.
The jolting table test should be per-
formed.

AIR CONDITIONING

The air conditioner shall be designed
according to relevant provisions in
Design standard for energy efficiency
of public buildings.

Due to the large floor plates of the
offices it is proposed to utilize active
chilled beams for heating, cooling and
ventilation. Chilled beams will mini-
mize the amount of air that will need
to be distributed, thus minimizing
duct sizes and maximizing clear ceil-
ing heights. Central air handling units
will be installed on each floor to pro-
vide fresh air to the beams. AHUs will
be zoned according to the expected
number of tenants per floor.

Chilled and heating water will be
provided by the district system to the
chilled beams and AHUs. Metering
at each floor should be provided to
enable separate billing for each ten-
ant. A mid level MEP room will be
provided to allow the water circuits
to be hydraulically broken with heat
exchangers. This will enable all water
circuits to operate at normal pressures
and ensure no specialized high pres-
sure equipment is needed.

At terminal is adopted the variable
air volume (VAV) air-conditioning sys-
tem, which can automatically regulate
air output of air conditioner ( attaining
the regulated air supply temperature
during minimal air output) according
to change in air conditioning load
and indoor parameters required so
as to satisfy comfortable requirement
of indoor personnel or other process
requirements. Meanwhile rotation
speed of air feeder is automatically
regulated according to actual air out-
put to minimize fan’s energy con-
sumption for energy saving.

The air supply and return mode of
stratified air conditioning is adopted
for atrium and other large spaces to
facilitate energy saving.

The natural ventilation and night
time ventilation mode of opening
external window shall be utilized fully
in transition season to reduce heat
storage of building enclosure and fur-
niture and to decrease startup load of
air conditioner on the next day.

LANDSCAPE LIGHTING DESIGN

The facade comprises a series of mod-
ular diamond panels which through
simple changes in orientation and
material are able to achieve great vari-
ation and afford each tower a unique
character and identity. The exterior
lighting strategy to the C3-06 Tower
comprises two main lighting features
in addition to the light provided from
the building interior.

A continuous band of recessed light
is provided to each horizontal ring
joint between the different sections of
the facade; this surface lighting assists
in providing a subtle articulation of
the overall building facade. LED flood
lights located in continuous bands
around the building throw an evenly
distributed light across the building
envelope; highlighting the intricate
geometry of each facade section with
the potential to program different col-
ors and light levels.

The landscape lighting strategy is
integral to the overall landscape con-
cept; providing integrated flush floor
lighting, water feature lighting and
perimeter cove lighting to street fur-
niture. These various lighting features
provide a field of continuous light that
simultaneously highlight and harmo-
nize the overall landscape environ-
ment.

LANDSCAPE DESIGN

The design concept of the exterior
landscape is related to the diamond
geometry of the tower facade panels.
Similar to the tower envelope, the dia-
mond elements are expressed differ-
ently across the surface of the ground
place; including similar shapes with
different materials and functions.

The landscape design comprises a
series of diamond shaped elements
with different function; water features,
street furniture, grass & trees, lighting
and paving. The trees provide shade
for pedestrians while street furniture
allows seating for the public. In addi-
tion the water features cool the air in
summer while the light features pro-
vide adequate lighting at night.

All design means are aimed to
achieve great impression and afford as
each tower as well as the whole com-
plex unique character and identity.

Location: Zhengdong New District,
Zhengzhou, China

Architect: Asymptote Architecture
Design Principals: Hani Rashid, Lise
Anne Couture

Project Director: Yu Nong Khew,
Matthew Utley

Design Team: Kadri Kerge, Yu Nong
Khew, Du Ho Choi, Hong Min Kim,
Liam Lowry, Ping Hsieh, Valentina
Soana, Mu Jung Kang, Matthew
Slattery, Kane Yanagawa

Client: Henan East Dragon Holdings
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Local Architect: Shanghai Xian Dai
Architectural Design (Group)
Structural Engineer: Arup, Shanghai
Xian Dai Architectural Design (Group)
MEP Engineer: Arup, Shanghai Xian
Dai

Size: 62,000 sqm each

Floors: 26 above ground and 4 under-
ground

Height: 120 m

Date: 2013

PERSPECTIVES
Symbiosis
of Tradition

and Growth

(p-38)
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BY GEORGES HUNG ARCHITECTE
D.P.L.G. (ATELIERBLURLTD)

The Yuanzhi Pioneer Park,
designed for competition
by Georges Hung under
RMJM-HK is a large mixed-
use development that
seeks to create a new civic
centre in proximity to the
existing CBD of Shenzhen.
Yuenzhi Pioneer Park
masterplan is an opportu-
nity for the client and the
city to present a strategy
that is an embodiment

of Shenzhen'’s cultural
heritage and its future as

a world class metropolitan
city. It weaves a strong
identity of iconic towers,
public green space with
amenities and commercial
functions to activate the
use for the present, as well
as anticipate the future.
Central Business District in the Futian
district of Shenzhen is a business and
civic centre of the city. It is also a cul-
tural and leisure hub. Its urban plan-
ning is centered on the city hall and its
large central garden axis. Adjacent, the
cultural facilities are situated orthogo-
nally, forming a balancing composi-
tion between civic and open green
space. CBD is composed primarily of
office towers with commercial-retail
development on the lower levels dedi-
cated to international and national
businesses and services. Its homog-
enous towers and streetscapes create
a unifying urban context.

Situated between the Linhua Park
and the Bijiashan Park, the develop-
ment weaves the two landscaped
parks together with the development
functions to generate an exciting and
dynamic urban fabric that promotes
and enhances commercial and retail
developments at the same time pro-
viding an exciting new public and lei-
sure facilities for all.

The Shenzhen Yuanzhi Pioneer
Park Development is a multi-phased,
mixed-use, 6.7 million square foot par-
cel consisting of an outdoor park, retail
complex, office space, five-star hotel

and spa, and condominium apart-
ments distributed in eight individual
towers around a central park. The pro-
gram spaces and towers are arranged
to maximize the experience of the park
and surrounding views.

At the heart of the development is a
vast park of over 10 hectares of forests,
soft-scape, water features, public ame-
nities, restaurants with outdoor terrac-
es, a large sunken amphitheatre, and
public sculptures-art as well as open
plazas. It is a public amenity that links
the retail with the commercial devel-
opment and offers the visual connec-
tion to the Linhua and Bijiashan parks
through lush green landscape space.
It also links to major transportation
hubs such as the future subway line
number 16 to the west of the site and a
re-organised bus terminal to the south
east corner. The public transportation
connection will ensure the success of
the retail development by bringing in
the necessary public through its space
and provide ease of access to the users
of the commercial spaces above.

The landmark headquarter tower,
situated on the lower eastern por-
tion of the development, marks the
urban intersection of Huangang and
Sungang roads. It is the symbol of
this development. The tower stands
at 240 meters above the ground floor
of functional area including grade-A
offices and a 5-star hotel at the top, the
round geometry offers unparallel 360
views of the entire CBD area of Futian
and beyond. The landmark tower is
a singular form, simple yet powerful.
Through its unique diagrid facade
system, it is destined to be the new
landmark of the CBD development and
symbol of Shenzhen’s prosperity.

The tallest tower stands apart. Other
towers from 100 to 150 meters tall are
networked together with a long hori-
zontal link bridge office building that
is elevated above the park. Each of
these towers offers diversity and vari-
ety, forming an urban ensemble that
juxtaposes with the park and other
public spaces.

Shenzhen - is a special economic
zone of China, the largest metropolis
of the country in terms of industrial
production and exports. The city is
considered to be the “gateway” to
the world of foreign investments,
new technologies and modern busi-
ness. But Shenzhen is not only an
industrial center in the southern
region of China, it is also a beau-
tiful modern city with an interest-
ing high-rise architecture, themed
manmade and natural parks. It was
proclaimed by UN the “International
Garden City”, and in 2008 was award-
ed by UNESCO the title of “Creative
City of Design”.

In a quite short period Shenzhen
has turned from an agricultural-fish-
ing village into a modern metropol-
itan, with a thriving economy with
industries based on high technology,
international business, and service &
trading centre. It is a portal into mod-
ern Chinese society with a dynamic
workforce that spans the spectrum
from factory workers to high caliber

professionals. The city’s fast paced
development has erased much of
its historic past and replaced it with
modern infrastructure, contemporary
buildings, public plazas, and parks.
However, it is a city structured around
green boulevards and avenues.

Yuenzhi Pioneer Park development
is a project that acknowledges the
city’s past, its cultural heritage, and
its future. It would combine the com-
mercial aspect of the development
with a more sensorial and tactile expe-
rience for the public and the users. It
would necessarily overlay a cultural
and historic layer to the development
through landscaping. The massing
strategy both vertical and horizontal
establishes a dynamic relationship
with the open public amenities and
spaces. It has integrated parks and
plazas into its urbanization. The urban
planning has incorporated a sense of
density that has re-defined the skyline
of the city.

Shenzhen Yuanzhi Pioneer Park
Executive Architects: RMJM-HK Ltd
Principal Designer: Georges

Hung Architecte D.P.L.G. (known as
AtelierBlur Ltd)

Site Area: 132 300 sqm

Overall GFA: 606 066 sqm above
ground, 31 934 sqm underground
Phase: Invited Competition

Date: March - April 2009

Georges Hung - is an architect and
designer with more than 20 years
of professional architectural experi-
ence in the US, Europe, and Asia.
Georges has had key design leader-
ship roles in Europe and Asia with
major architectural firm such as
RMJM in Hong Kong, Odile Decq-
Benoit Cornette and with his own
studio Insite S.A.R.L. in Paris where
he headed design directions, project
management, planning and delivery
on a variety of large-scale master
planning, mixed-use, commercial,
residential, leisure, retail, eucational,
cultural, and civic facilities. In 2012,
he created his own company -
Georges Hung Architecte D.P.L.G.,
known as AtelierBlur Ltd.

Having worked in diverse cultures,
from USA to Europe and currently
Asia, Georges is highly adaptable in
different cultural context and project
typologies coupled with an under-
standing that design is a multi-process
methodology and driven by vision and
experience. More importantly it is an
understanding of the big picture, what
the project “is” and what it wants to be.
Passionate about the creative design
process and generating designs that
strive to inspire and be part of a coher-
ent built environment, he is a moti-
vated and detail-oriented designer
who's ultimate goal has always been to
engender the highly creative, imagina-
tive and inventive spirit while respond-
ing and respecting each client’s goals
and objectives while ultimately creat-
ing added value through collaborative
design.

At the moment Georges settled in
Hong Kong. He has the status of a

registered architect in France and in
the State of New York; received many
awards, and is a frequent contributor
in different special and popular edi-
tions.

PROJECT

Imperial Tower

(p. 44)
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BY © ADRIAN SMITH + GORDON
GILL ARCHITECTURE

One of the largest econom-
ic centers in India - a city
with millions of inhabit-
ants - Mumbai - rapidly
changes its appearance.
This is a bustling metropo-
lis, where barracks and
slums peacefully coexist
with skyscrapers, and
dumps - with elite shops
and restaurants. All the
tallest buildings of the
country are also located
there. These also include
towers of the residential
complex Imperial, shot

up over the city skyline

at 240 meters height. It
was planned that next to
them will stand 400-meter
(1,312 feet), 116-storey
super-high-rise residen-
tial skyscraper Imperial 3,
created by the Chicago
based architects Adrian
Smith and Gordon Gill. But
according to the AS+GG
representatives, this proj-
ect, despite it was the win-
ner of the competition, still
won'’t be implemented.

HISTORY OF CREATION

Design Search was started when
the real estate developer Shapoorji
Pallonji& Co Ltd. under its flagship
construction firm S D Corporation
Pvt. Ltd. to develop its remaining land
where it has already constructed the
Imperial Towers, which were the tall-
est buildings in India when completed
in 2010, but topped out by anoth-
er building from Mumbai the Palais
Royale in November, 2012. In March,
2013 a design concept from Adrian
Smith + Gordon Gill Architecture was
selected and the two structural engi-
neer firms J+W Consultants and CBM
Engineers who already have worked
on the Imperial Towers were selected
for the structural engineer consul-
tant for the Imperial 3. It would be
constructed by Shapoorji Pallonji and
J+W Consultants and CBM Engineers
will act as its structural engineer. It
will stand near to its existing Sister
tower The Imperial Towers, which
were designed by Hafeez Contractor,
undoubtedly would have taken its
place among the architectural sights
of Mumbai and would be the one of
most recognizable object on the hori-

zon of the city, but its construction has
not been started.

LOCATION

The Imperial was located in Tardeo,
Mumbai. The Imperial Twin Towers
are built on former slum land where
the current re-development model of
builders providing free land and reha-
bilitation to slum dwellers in exchange
for rights for property development,
was first put into practice on a big
scale. This model was used for slum
and mill land redevelopment across
the city, and across India as a whole.
Tardeo - is the oldest part of the city
and commercial center of the country.
Today there live the richest people in
Mumbai and real estate properties is
more expensive than in Manhattan.

DESIGN

Imperial Tower will also offer
the most spacious and luxuri-
ous residences in Mumbai. The
2,200,000 sqft (200,000 m?) tower
includes 820,980 sqft (76,272 m?) of
132 residential units of between 195
and 1,115 square meters, along with
300,000 sqgft (28,000 m?) 138 ser-
viced apartments units of between
72 and 252 square meters. All of the
upper-story condominiums offer
breathtaking views of the Arabian
Sea. Architecturally, the exterior wall
provides a strong visual contrast with
the heavy masonry cladding of most
surrounding buildings. The exterior
wall is highly sustainable, blocking
heat gain and diffusing direct sun-
light in the hot and humid climate of
Mumbai.

The tower’s ability to stand up to
the wind is enhanced by sky gardens
which have been designed to dampen
wind eddying about the tower mini-
mizing the negative effects of wind
action on the tower. Wind vortex shed-
ding is also mitigated by the north-
and south-facing sky gardens, which
break up wind currents around the
tower. The sky gardens also provide
unprecedented access to light, views
and connection with the natural world
that are unprecedented in Mumbai.

Shapoorji Pallonji& Co Ltd. was also
exploring a plan for kitchens and bath-
rooms to be pre-fabricated, possibly at
a nearby mini-factory that would train
a new local workforce.

The Building would have 27 high
speed elevators which would be pro-
vided by Schindler, which has also pro-
vided elevators to the its sister build-
ing The Imperial Towers.

ECO-FRIENDLY DESIGN FEATURES
The sustainability of Imperial Tower
is also evident in its treatment of
water, one of the area’s most precious
resources. Water from mechanical
systems is collected and treated as
greywater; rainfall is also collected for
re-use by the units. High-efficiency
mechanical systems, a green-wall
podium and the use of native plants
in the landscaping and sky gardens
also adds to the project’s sustainable
performance. The design of the build-
ing makes it environmentally friendly,

using technologies such as floor-to-
ceiling insulated glazing to contain
heat and maximize natural light, and
an automatic daylight dimming sys-
tem. The tower also features a greywa-
ter system, which captures rainwater
for reuse. ShapoorjiPallonji & Co Ltd.
states that the building would be
made largely of recycled and recycla-
ble materials. Air entering the building
is filtered, as is common, but the air
exhausted is cleaned as well.

This Building was planned to be
constructed using a concrete manu-
factured with slag, a byproduct of
blast furnaces. The mixture used in
the tower concrete is 55% cement
and 45% slag. The use of slag cement
reduces damage to the environment
by decreasing the amount of cement
needed for the building, which in turn
lowers the amount of carbon dioxide
greenhouse gas produced through
the normal cement manufacturing
process. Each ton of regular cement
produced creates about one ton of
carbon dioxide in the atmosphere.
Temperature control and the produc-
tion of some of its energy are accom-
plished in an environmentally friendly
manner for the tower. Insulated glaz-
ing reduces thermal loss, lowering
energy consumption and increasing
transparency. Carbon dioxide sen-
sors signal increased fresh air ventila-
tion when elevated levels of carbon
dioxide are detected in the building.
Conditioned air for the occupants is
provided by multiple air column units
located in the tenant space that deliver
50F (10 °C) air into a raised access
floor plenum. This underfloor air sys-
tem provides users with the ability to
control their own space temperature
as well as improving the ventilation
effectiveness. When building churn
occurs, workstation moves can be per-
formed more easily with lower cost
and less product waste. The cooling
system produces and stores ice during
off-peak hours, and allows the ice to
melt to help cool the building during
peak load, similar to the ice batteries
in the 1995 Hotel New Otani Tokyo in
Japan. Ice batteries have been used
since absorption chillers first made ice
commercially available 150 years ago,
before the invention of the electric
light bulb.

Water from mechanical systems is
collected and treated as greywater;
rainfall is also collected for re-use by
the units. High-efficiency mechanical
systems, a green-wall podium and the
use of native plants in the landscaping
and sky gardens also adds to the proj-
ect’s sustainable performance. Water
conservation features in the tower
include waterless urinals, which are
estimated to save 9,000,000 US gal
(30,000,000 1) of water per year and
reduce CO, emissions by 144,000 Ib
(65,000 kg) per year.

The tower has a 4.6-megawatt
cogeneration plant, which pro-
vides part of the base-load energy
requirements. Onsite power genera-
tion reduces the significant electri-
cal transmission losses that are typical
of central power production plants.
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Some of its other eco-friendly design
features include’s solar energy for
common area, rain water harvesting,
waste water treatment, large windows
for natural light, and potable water in
taps. The Imperial 3 Building would be
one of the first supertall structures in
India to achieve a Leadership in Energy
and Environmental Design Platinum
rating for environmental sustainabil-
ity a Platinum LEED Certification from
Green Building Council.

The Imperial Tower 3

Architectural style: Super tall
Skyscraper

Location: Tardeo, Mumbai, India
Architecture: Adrian Smith + Gordon
Gill Architecture

Developer: ShapoorjiPallonji& Co Ltd.
Height: 400 metres (1,312 ft)
Structural system: Reinforced con-
crete and steel, all-glass facade

Floor count: 116 (12 mechanical
floors)

Floor area: 2,200,000 sqft

(200,000 m?)

Number of units: 270 (132 residential
apartments, 138 service apartments)
Lifts/elevators: 27

Structural engineer: J+W
Consultants, CBM Engineers

Status: conceptual project

HABITAT

KLGateway
(p. 50)

MATERIALS PROVIDED
BY 10 DESIGN

Last year 10 Design
launched one of the most
successful premium inte-
grated developments in
the heart of Kuala Lumpur
total area of 290 thousand
sq. m. This luxury multi-
functional facility named
KLGateway is developed
by Suez Domain (part of
SUEZ CAPITAL SDN. BHD.)

KL GATEWAY is a Green Vertical
Township, nestled in the heart of the
bustling city and centered between
Kuala Lumpur, Petaling Jaya and
Bangsar. Surrounded by the necessi-
ties of life that encompasses residenc-
es, retail shopping, an array of F&B
outlets and corporate suites, this inte-
grated development has direct access
to the Federal Highway, Kerinchi Link
as well as the Universiti LRT Station.

Corporate Tower 1 and Serviced
Apartment Tower 1 & 2 have all been
sold out. The subsequent phase of
the development which includes
Corporate Tower 2 and the Luxury
Residences has just been released for
sales, whilst the Retail Mall will be
revealed at a later stage. This inte-
grated development is currently under
excavation, and concrete piling is in
progress.

The serviced apartments and office
tower comes with 33 storey (33 sto-
rey and 38 storey respectively) with a

number of 201 units of offices and 357
units of homes.

The layouts of the serviced residenc-
es come with the option of 1 bedroom,
1+1 bedrooms, 2 bedrooms and 2+1
bedrooms. The completion date for
this project is scheduled on 2016.

Ted Givens, Design Partner at
10 DESIGN, said, “This project, the
KL Gateway Development, draws
inspiration from the organic and natu-
ral forest settings of the Malaysian
landscape, which is visible in the
development’s building forms and the
spaces that they encompass. The heart
of the project is an outdoor court-
yard surrounded by a series of garden
spaces, designed to be a public room
attracting people from the surround-
ing neighborhood and city. Supported
by retail outlets, the podium is a solid
base upon which the residential and
office towers rest, containing a large
outdoor plaza space for residents.”

In the center of this pulsating
enclave, sits the Central Piazza, where
an eco-friendly iconic ring ties land-
scaped greens and contemporary
modern components into one har-
monic note, bringing retail stores and
outdoor tropical gardens together for
residents to mingle within this safe
haven. KL GATEWAY offers residents
the conveniences in this self-integrat-
ed enclave, whether you are taking
your beloved out fora romantic dinner,
sending your children to day-care cen-
ter, shopping with your family or meet-
ing up business associates, everything
is just at your doorstep. KL Gateway
is envisioned to be a peaceful, green
oasis within the urban environment of
Kuala Lumpur where the objective is to
create a unified neighborhood rather
than a series of individual buildings.
It has been designed with extensive
public spaces and gardens; whilst the
residential areas are designed around
a central courtyard, with access to the
retail area, club houses and private
gardens.

MARKS OF DISTINCTION

For that special sense of exclusivity
and luxury, each unit at KL Gateway
Premium Residences has its own pri-
vate lobby and is served by two lifts.
To top that, the grand main lobby
offers concierge services for a warm
welcome home. The development fea-
tures only 233 units per block with 8
units per floor. In response to the secu-
rity needs of city dwellers, KL Gateway
offers 24-hour security surveillance
with CCTV.

KL Gateway Premium Residences
promises a wide array of attractive
facilities for residents from all age
groups and with a variety of recre-
ational and leisure needs. These
include an infinity pool, a lap pool
and a wading pool. This is coupled
with separate steam bath and sauna
for male and female residents. For
the health conscious, there is a well-
equipped gymnasium and reflexology
path in the garden area. To meet the
leisure needs of residents, the condo-
minium offers an elegant lounge area
and beautifully manicured gardens to
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unwind after a busy day. Other facili-
ties include a function hall, a lounge
and a children’s playground.

A series of gardens are pulled up
into the surrounding towers creating
private gardens for the residents. Each
roof top area becomes an outdoor gar-
den space for the residents to enjoy.

RETAIL

A large floating glass ring sweeps out
from the upper level of the mall and
forms an iconic element that defines
the inner central courtyard, and
becoming the focal point and gath-
ering spot for the entire mixed use
development.

Supporting the local fashion indus-
try, this ring houses a series of small
boutique shops and its circulation
path is used to connect the retail mall
to the Office, Residential, and Serviced
Apartments Towers; while also dou-
bling as a runway for special events
and fashion shows. At roof level, the
ring becomes an outdoor jogging trail
and garden for the surrounding resi-
dential towers.

This crystalline ring by night
becomes a lantern illuminating the
courtyard with a series of LED screens
and color glass panels.

FACADES

KL Gateway features a bold and con-
temporary facade designed to bridge
the various facets of human life under
one roof.

The Office Towers facing the main
highway are defined as the water ele-
ment and the facades consist primarily
of glass and a series of fluid undulat-
ing vertical metal fins, which emulate
water.

The Residential Twin Towers fol-
low the organic nature of the adja-
cent office towers and are designed to
reflect the gardens and organic quali-
ties of the overall development. The
form of the Phase Two residential tow-
ers take on a more dynamic approach
as the entire mass of the buildings
appears to twist, created by a series
of undulating balconies running up
the facades. The balconies are posi-
tioned to maximize city views, includ-
ing views of the Petronas Towers. The
balconies are made of a mixture of
transparent and solid materials to
generate a series of highlights across
the facades as the lighting conditions
change throughout the day. A float-
ing canopy defines the entrance to
the towers and by night a series of
lines illuminate the underside of the
canopy. A small area of retail and cafes
will be provided in the base of the tow-
ers to support the residents helping to
create a sense of community.

A conference center and outdoor
cafe are provided on the garden levels
of each tower and the upper floor of
each tower contains sky gardens that
provide panoramic views of central
Kuala Lumpur.

The KL Gateway

Location: Kuala Lumpur, Malaysia
Client: Suez Domain

Design Team: Ted Givens, Tatsu

Hayashi, Emre Icdem, Ruizhao Zhang,
Mohamad Ghamlouch, Abraham Fung
Services: Master planning,
Architecture, CGI

Site Area: 21,344 sqm

GFA: 288,792 sqm + parking

Space types: retail, office, residential,
public and private elevated gardens
Details: 38 storeys Grade A Office
Towers, 34 storeys residential towers,
40 storey premium residential towers,
and multi- storey retail podium.

Site progress: Under construction:
excavation and concrete piling in
progress with anticipated construc-
tion completion by 2016

ECOLOGY

Intelligent System

(p. 56)
MATERIALS PROVIDED BY LAVA

One of the architectural
research tendencies,
which have been issued
relatively recently, but
already deeply seated
into everyday life, became
Bionic that translated from
Greek means “living.”
Today, there are allocated
three categories: biologi-
cal, which studies the pro-
cesses in organic systems;
theoretical, engaged in
the creation of mathemati-
cal (computer) models
of these processes; and
technological - respon-
sible for the use of bionic
models created for the
realization in engineering
or machinery. And right
there, at the junction of
the theoretical and techni-
cal fields is rooted archi-
tectural trend of Bionic. It
studies the course of the
formation and structure
of living tissues, analyzing
the structural systems of
living organisms in terms
of economy of material,
energy and reliability, aim-
ing at the ultimate goal in
the synthesis of nature and
modern technologies.
LAVA (Laboratory for Visionary
Architecture) developed a project
of the Bionic Tower, which embod-
ies today the features of tomorrow’s
architecture. The project looks ahead
to capture future design criteria and
create a high performance tower
‘now’. While breaking new grounds
in computer science, nanotechnology,
biotechnology and robotics, the Bionic
Tower meets the challenges of modern
society. Architecture of the future is
not about the shape but about the
intelligence of the system.

The tower proposes a naturally
occurring system of structural orga-
nization that generates a building

embodying efficiencies found within
natural structures and architecture.
Just as nature organically regenerates,
so the building proposes a natural
system of organic restructuring and
reorganization. There is a unity in the
structure, space and architectural
expression, similar to cathedrals, and
any natural system.

Learning from nature and advanced
computing technologies enabled LAVA
to conceive structures of incredible
lightness, efficiency and elegance. The
intelligence of the smallest unit results
in the intelligence of the overall system.

By parametric modelling of the
‘behavioural logic’ the system has been
constantly optimized throughout the
design process to create a ‘whole’ that
is greater than the sum of its parts.
Instead of an array of individual ele-
ments the building behaves like an
organism or ecosystem. Just as nature
envisions organic regeneration, so the
design proposes a natural system of
organic structure and organization.

The Tower Design moves beyond
the superseded modernist concept of
extruded footprint and applied curtain
wall to create a fully integrated intelli-
gent fagade that harvests its surround-
ing environment to create maximum
energy efficiency and user comfort.

No building skin today approaches
the performance of the biological
world. The traditional curtain wall is
passive, lacking the power to adjust to
the fluctuating external environment.
It should be able to intervene actively
in the buildings struggle to maintain
its internal stability. The building acts
as a system, with a skin that controls
air pressure, temperature, humidity, air
pollution and solar radiation.

New materials and technologies
enable an adaptability, responsive-
ness, environmental awareness and
strength not seen in conventional
architectural design. Architecture has
to perform as an ecosystem within the
organic tissue of the city.

The architects seem to address
issues of ventilation, solar access and
water collection as an evolutionary
instinct of self-preservation, found in
nature and adopted by architecture.
Envisioned as equivalents to mecha-
nisms of organic regeneration, the
proposed systems are connected to
the facade design. They are embed-
ded in the fagade in the form of intel-
ligent automation of the surfaces,
addressing pragmatic issues such as
ventilation, solar access and water
collection.

LAVA harnesses the natural factors
at play as well as the technological
advances of our time, producing an
engineered lightness.

Their endeavor to create an efficient
building has created an organic and
adaptive form. LAVA morphed the
biological with the technological to
achieve this design like no other seen
before, and it will surely be an asset
to our world, once completed. In the
same nature envisions organic regen-
eration, so to the building proposes a
natural system of organic structure and
organization.

Here we see a possibility of finding
new, functionally viable architectural
forms, which differ with beauty and
harmony, and the establishment of
rational designs with simultaneous use
of amazing qualities of building mate-
rials of living nature and the discovery
of ways of implementing new designs
and creation of architectural resourc-
es, using solar energy, wind, water.

But perhaps one of the most impor-
tant results of such an approach to
architecture may become creation of
favourable conditions for the preser-
vation of living nature and contribu-
tion to its harmonious unity with the
contemporary architecture.

Bionic Tower

Architects: LAVA - Laboratory for
Visionary Architecture
Architects: Chris Bosse, Tobias
Wallisser, Alexander Rieck
Location: Abu Dhabi, UAE
Height: 240 m

Status: project proposal

Project Date: 2007

Laboratory for Visionary
Architecture (LAVA) is an interna-
tional think tank set up in 2007 with a
focus on research and design. Its stat-
ed goal is to reposition architecture at
the forefront of cultural, technological
and social change. It maintains offices
in Sydney, Beijing, Stuttgart, Berlin and
Riyadh. The group has three direc-
tors: Tobias Wallisser and Alexander
Rieck are based in Stuttgart while Chris
Bosse is based in Sydney.

LAVA's projects are implemented in
Australia, Abu Dhabi, China, Korea and
Germany.

LAVA takes their inspiration from
nature, using the principle of biomi-
metics. LAVA projects such as Tower
Skin, Snowflake Tower and Bionic
Tower feature intelligent systems
and skins that respond to air pres-
sure, temperature, humidity, solar-
radiation and pollution. LAVA uses
computation to simulate this natural
behavior of growth and adaptation
of species.

STYLE
The Innovative

Architecture

(p. 68)
MATERIALS PROVIDED BY JAPA

“The world population is
predicted to grow from 6.9
billion in 2010 to 8.3 billion
in 2030 and to 9.1 billion in
2050. By 2030, food demand
is predicted to increase by
50% (70% by 2050). The
main challenge facing the
agricultural sector is not so
much growing 70% more
food in 40 years, but making
70% more food available on
the plate.”
United
Nations

Founded in Barcelona

in 2010, JAPA - Javier
Ponce Architects - aims to
implement architecture
projects, visions and
develop consistent
strategies and critical
solutions which can impact
in a positive way at both
local and global levels. The
architects are interested

in different scales and
sorts of projects, ranging
from small objects to

city masterplans and

with diverse constraints,
which they transform into
opportunities.

The main focus of their architectur-
al practice is FORWARD THINKING
ARCHITECTURE, which is defined as:
thinking about, planning for, or con-
sidering the future, rather than just
the present. FORWARD THINKING
ARCHITECTURE is the counterpart
and research arm of their architectural
practice. It is based on an ideas LAB
format, involved on a variety of sub-
jects such as architecture, urbanism,
prototype development and strategic
Thinking and its effects on the city.

The architects are immersed in a
changing world, where new ideas, sur-
prises and unexpected juxtapositions
are emerging in a daily basis. They
live and work in the present, dealing
with real projects and current affairs
according to existing contexts, but
also have a proactive mentality and
always try to anticipate future needs
adding efforts to multiply results. They
are aimed to develop potential strate-
gies and new ways of Thinking (T) that
can improve the quality of life.

They have already started explor-
ing and developing Forward Thinking
Initiatives operating in different areas
that can combine multiple disciplines.
The studio is currently engaged in the
further study of subjects such as:

- Self-Sufficiency

- Adaptive reuse

- Territorial Farming Networks

- Multi-programmatic approach /
Multifunctionality

- Public space interaction

- Social upgrading-Housing-Slums

- Technology and Smart Cities
among others

DYV-NET

The idea of the Dyv-net project was
inspirited by the desire of strategic
rethink of the Asian City: China’s lim-
ited space for farming and food mile-
age reduction.

“Since Hong Kong has a predomi-
nant verticality, a lack of buildable
space and consist largely of steep hill-
side, it could be interesting to reinter-
pret this verticality and propose this
new type of vertical farming on the
city’s outskirts “ Javier F. Ponce, Dyv-
net architect.

Since 2000, China’s cities have
expanded at an average rate of 10%
annually. Although China’s agri-
cultural output is the largest in the

world, only about 15% of its total land
area can be cultivated. China’s arable
land, which represents 10% of the
total arable land in the world, sup-
ports over 20% of the world’s popula-
tion. Of this approximately 1.4 million
square kilometers of arable land, only
about 1.2% (116,580 square kilome-
ters) permanently supports crops and
525,800 square kilometers are irrigat-
ed. The land is divided into approxi-
mately 200 million households, with
an average land allocation of just 0.65
hectares (1.6 acres).

China’s limited space for farming
has been a problem throughout its
history, leading to chronic food short-
age. While the production efficiency of
farmland has grown over time, efforts
to expand to the west and the north
have held limited success, as such land
is generally colder and drier than tradi-
tional farmlands to the east. Since the
1950s, farm space has also been pres-
sured by the increasing land needs of
industry and cities.

Tai Po District, with an area of some
14,800 hectares in the northeast
New Territories, is the second largest
administrative district in Hong Kong.
The architects have chosen this site
because of it’s proximity to the high-
rise developments of the Kowloon-
Hong Kong area is a positive aspect to
propose a low food mileage vertical
production infrastructure which can
fed the city population (close to the
urban centers).

The proposal deals with the devel-
opment of modern, efficient and
environmentally acceptable farming
structures in China, where food con-
sumption in relationship to food trans-
portation distances is a crucial factor
for a sustainable future. They foresee
a paradigm shift to vertical agriculture
structures which can be integrated
into a territorial network along the
country.

Inspired by the traditional China’s
rice farming agriculture amazing shift-
ing terraces and by the earlier agricul-
tural hardware which consist basically
of a tensile use of materials to produce
lightweight and resistant structures,
the proposal emphasizes the use of
shifting floorplates and light structural
systems which incorporates recycled
metallic material. A system of inner
circular rails on each floorplate and
will allow crops to rotate in order to
have sunlight during the day. The 187
meters structures will attract locals &
international visitors and become new
places for education and agricultural
research. Because of their architectural
design and aesthetic qualities, they
believe these facilities can become ref-
erence points in the cities.

Project features:

* Vertical structures which provide
food, save land and at the same time
act as a biodiversity magnet

* Paradigm shift: create more agricul-
tural land by building upwards / No
soil erosion, now Food will be grown
hydroponically in a series of vertical
process-connected structures

* Location: Flexibility according to the
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closest urban centre needs (different
country locations)

*360 degree viewing platforms at 2
levels and new spaces in the upper
floors for research on new farming
techniques

* Avoid depending on major imports
* Close-by Industry: processing healthy
food & create work places

Dyv-net (Dynamic vertical
networks)

Architects: Forward Thinking
Architecture

Project Director: Javier F. Ponce,
architect

Type: Territorial Vertical Agriculture

infrastructure - Strategic rethink of
the Asian City

Location: Testing proposed area: Tai
Po, Hong-Kong

Client: Hong-Kong authorities
Status: Citation - Futur Arc Prize 2013
Singapore - Professional category
Exhibited in Milan Design week 2014
Image/Text Credits: JAPA

F.R.A.

F.R.A (Floating Responsive Agriculture).
The proposal addresses the pressing
issue of global food security and intro-
duces a unifying urban design strategy
based on a network idea which deals
with future city food supply needs and
integrate connected self-sufficiency
into our cities. Imports are almost
the only source of food supply to
Singapore which represents aprox. the
90%. Singapore limited land availabil-
ity (land scarce), a dense nation, land
premium prices and fast growing are
some issues which led us to propose
Singapore as a testing spot for “F.R.A".
The floating strategy and design is
Inspired by Singapore’s Floating Fish
Farms of Jurong’s Fishery Port.

It transform the city nearby terri-
tories into more stimulating envi-
ronments capable of self-producing
quality food in order to avoid massive
imports from abroad, to reduce Food
Mileage, reduce CO, emissions and
bring new fresh vertical farming closer
to dense city areas. A new information
technology Layer on top of the physi-
cal vertical structures will control via
protocols the necessary food produc-
tion and inform in real-time the CPD's
(Crop Production Devices) about the
type and amount of crops the city
needs. Thus, we avoid having massive
food waste. All this is aiming to con-
tribute progress in making the world
more habitable and self-sufficient.

“The loop shape of the vertical struc-
tures will allow maximum sunlight for
crops to grow. We propose a series of
rotating racks on each floor to improve
the system.”

The information layer system
will inform a series of CPD’s (crop
Production Devices), which will be
located on Singapore’s water perim-
eter, about the specific food supply
demands according to established
protocols and logics. Introduction of
Internet of Things (loT) strategic think-
ing.

Some of the year-round crops to
be produce: Bayam, Lettuce, Gai Lan,

KangKong, Nai Bai, xiao bai cai, spin-
ach, etc.

Self-sufficiency T / Sustainable
Approach Ecology

- Reduce Food Mileage: lower emis-
sions of carbon dioxide (CO,), the main
greenhouse gas

- Protected-outdoor green houses,
optimum sun light

- Water-driven green technology,
controlled water supply, desalination
processes

- Monitored indoor agriculture

-Seed control - Hydroponics

- Low impact transportation

- Local Healthy food

- Water recycling

- Renewable energy

- Micro-climates

We definitely need to Re-Think the
future of Food supply!

Singapore: Potential for Territorial
Vertical farming

Why Singapore?

- Limited land availability (land
scarce) and land premium prices

- Singapore as a small sovereign
city state has food security issues
which the project can help reduce

- Avoid such an amount of imports

(+plus guarantee local food quality
control)

- Singapore: strong government
with clear long-term vision and strat-
egies (forward-thinking)

- Towards Self-sufficiency / envi-
ronmental sustainability - maximize
resources

- Singapore fast growing pace

Forward
Thinking Architecture

Project: F.R.A (Floating Responsive
Agriculture)

Authors: Forward Thinking
Architecture

Type: Territorial Vertical Agriculture
strategies

Location: Potential testing spot:
Singapore

Status: project proposal

Awards:

Winner of Re-thinking the Future
(RTF) Awards 2014, New Delhi, India
Award Category: Urban Design-Smart
City Award

- 2nd Prize, 5th Advanced
Architecture Contest “Self Sufficient
Habitat”— laaC-HP, Barcelona
Images/text credits: Forward Thinking
Architecture

JAPA is a dynamic and collaborative
firm practicing Architecture, Strategic
Thinking and Urbanism. Its designers
team aware that every project is unique
and relates directly with a specific
context, according to different socio-
political, historical, environmental, cul-
tural and economic conditions. That's
why they don’t rush with architectural
solutions, they take a step back and
first analyze the site and its contextual
conditions. The office collaborates with
a network of external consultants and
specialists in order to find the best solu-
tions for each project.

Their architectural practice coun-
terpart is FORWARD THINKING
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ARCHITECTURE, an ideas LAB to devel-
op potential strategies and new ways
of Thinking (T) that can improve the
future quality of life.

Some of JAPA awards include: 1st
Prize-ex a equo Premis AJAC VIII-
Awards for Young architects under 40
in Catalunya, Winner of Re-thinking The
Future RTF Awards 2014- Urban Design
category in India, Grand Prix of Russia’s
Yaroslavl International Architecture
Biennale, Finalist of the 2011 AIM
Best Planning Award in Beijing China,
2nd Place in the International 5th
Advanced Architecture Contest “Self
Sufficient Habitat” or a Citation Award
in Singapore’s Futur Arc Prize 2012
Professional category, Asia’s leading
Green building design competition.

Javier Fernandez Ponce

Guatemala born architect Javier
Fernandez Ponce is the principal and
founder of JAPA. He graduated from
Tecnologico de Monterrey, attended
UPC University in Barcelona and holds
a Master's degree in Construction
Technologies. In 2005 he flew to
Japan and spent time as an intern at
Shigeru Ban Architects in Tokyo. Prior
to founding JAPA, Javier worked at
Norman Foster and Partners in London
between 2007 and 2009, where he was
exposed to different scales and types
of projects worldwide. He has also
collaborated as a freelance architect in
several projects for Alejandro Zaera-
Polo Architecture office. Javier holds
the Spanish nationality and is currently
a registered architect in Barcelona at
Collegi d’Arquitectes de Catalunya
(COAQ).

IMAGE

Filigree of Guiyang
(p.74)

MATERIALS PROVIDED

BY ATELIER MANFERDINI

In the past 15 years,
around 10 billion sqm of
built space has been cre-
ated in the urban areas

of China. Within 20 years
period, another 200 to 400
new cities will be built.
Until now, the results of
this overwhelming urban-
ization have been defined
by high-density, high-
speed and low-quality
duplication.

Having in mind a new project, local
architects have to challenge with
rather sophisticated matters. Are they
going to continue copying the skyline
of Western cities created over a hun-
dred years of industrial civilization?
Will Manhattan and Chicago continue
to be our model city, even after 15
years of urban construction in China? Is
there an alternative future for Chinese
cities that lies in the current social con-
dition, where new technologies leave
the machine age behind, and where
the city increasingly invades the natu-
ral space?

To address these questions, in 2008,
MAD invited 11 young international
architects to design the Huaxi city
centre of Guiyang, in South Western
China. They were: Atelier Manferdini
(USA), BIG (Denmark), Dieguez
Fridman (Argentina), Emergent (USA),
HLA (China), JDS (Denmark), MAD
(China), MASS Studies (Korea), Rojkind
Arquitectos (Mexico), SERIE (UK), Sou
Fujimoto Architects (Japan).

Each architect provided a unique
design for a single part of the master-
plan, based on their own understand-
ing and interpretation of the local
natural and cultural elements. The
result is a series of organic individual
buildings, growing from the natural
environment, and working together to
produce a compound of diverse urban
activities.

Based on an Eastern understanding
of nature, this joint urban experiment
aims to explore whether we can use
new technologies and global ideas to
reconnect the natural and man-made
world.

The area of Huaxi is famous for its
dramatic and beautiful landscape, as
well as a diverse mix of minority cul-
tural inhabitants during its history. Its
future is defined by the local govern-
ment’s urban planning as a new urban
centre for finance, cultural activities
and tourism. Each proposal provided
a unique design for a single part of
the master-plan, based on their own
understanding and interpretation of
the local natural and cultural elements.

In this high density urban environ-
ment, the limits of urbanization are
controlled and set by nature; the build-
ings take on the dynamic topography
of the site, touching the landscape in
a more interactive way. Generic ver-
ticality is replaced by a complex tax-
onomy of urban activities, defined by
a multiplicity of connections, detours
and short cuts. The natural and the
artificial are fused together, revealing
an image of a future architecture.

The ecological method here is not
just focused on saving energy; rather,
the goal is to create a new, balanced
urban atmosphere which can evoke
the feeling of exploring the natural
environment. The city is no longer
determined by the leftover logic of
the industrial revolution (speed, prof-
it, efficiency) but instead follows the
“fragile rules” of nature.

Manferdini’s proposal is an artic-
ulate response to the site’s natural
landscape and its minority cultures.
The tower envelope is homage to
Guiyang local tradition: similar to
Miao Women's filigree headdresses,
the skin of the building drapes and
unfolds over the volume of the tower
like delicate and intricate jewelry. The
tower schema re-interprets verticality
and its possibilities for density stretch-
ing downward and creating vibrantly
landscaped spaces underneath and
around the vertical volume.

The design for this 161,000-square
foot residential tower in China’s
Guizhou Province is part of an invited
international competition to carry
out an urban experiment-to design a

city’s center. Each proposal provided
a unique design for a single part of
the masterplan, based on their own
understanding and interpretation
of the local natural and cultural ele-
ments. The result is a series of organic
individual buildings, growing from
the natural environment, and working
together to produce a compound of
diverse urban activities.

Fabric Tower

Location: Guiyang, Guizhou Province
(China)

Client: Hualong Investment Group
Ltd. (China)

General Planner: MAD.Exe Office
Ltd., Beijing (China)

Program: 100 M. Residential Tower;
15,000 sqm area

Design Architects:Atelier Manferdini,
Los Angeles, CA (USA)

Design Team:

Elena Manferdini

Christy Coleman

Yu Nong Khew

Markus Sohst

Fabio Zangoli

Engineering: Jean-Pierre Chakar
and Steve Lewis @ Buro Happold, LA
(US.A)

Elena Manferdini, Civil Engineering
(UNIBO) M.Arch (UCLA)

Elena Manferdini graduated from
the University of Civil Engineering
(Bologna, Italy) and later received
her Master of Architecture and
Urban Design from the University of
California Los Angeles (Los Angeles,
CA).

In 2004 she founded Atelier
Manferdini, a design based office in
Los Angeles, California. The firm has
been highly visible as an advocate
of design excellence and has been
recognized internationally for its abil-
ity to create imaginative architecture,
art and product design. The office is
based on a multi-scale work method-
ology and embraces the philosophy
that design can participate in a wide
range of multidisciplinary develop-
ments that define our culture.

Elena Manferdini was recently
awarded one of the prestigious 2011
annual grants from the United States
Artists (USA) in the category of archi-
tecture and design, and her Blossom
design for Alessi received the Good
Design Award for 2011.

Currently Atelier Manferdini is
designinga cruise boat in Kyoto (Japan)
and a fabric installation for Seika
University. The office recently com-
pleted two large scale projects in New
York and United Kingdom; an interac-
tive installation for Sephora’s newly
opened scent museum in New York’s
Meatpacking District, and an “Inverted
Crystal Cathedral” art piece for the
Birmingham Museum & Art Gallery
in the UK, sponsored by swarovski.
Concurrently, the office was also work-
ing on designing a single family villa in
Ascona (Switzerland), a 250,000 sq.ft.
master plan in Macerata (Italy) includ-
ing 80 apartments, a museum and
an open theater. Atelier Manferdini
has been selected to design a 150,000

sq.ft. residential tower in Guiyang
(China) along with other 10 leading
design firms from around the world.
The firm has collaborated with inter-
nationally renowned companies such
as: Swarovski, Sephora, Driade, MTV,
Fiat, Nike, Alessi, Ottaviani, Moroso,
Valentino, Arktura and Lerival.

In 2006 Ms. Manferdini was invit-
ed to design the West Coast Pavilion
representing the USA at the Beijing
Biennale in the Chinese Millennium
Museum. In 2008 and 2010, she curat-
ed the West Coast USA session of the
Beijing Biennale exhibition. She has
lectured widely, including at MIT,
Princeton, GSD and Bauhaus.

In addition to leading her design
practice, in the past 8 years Elena
Manferdini has been teaching archi-
tectural design studios and tech-
nology seminars for the Graduate
and Undergraduate programs at
the Southern California Institute
of Architecture. Currently she is the
Coordinator of the Graduate Thesis
Program at SCI-Arc. She has also held
Visiting Professor position at Cornell
University and Seika University.
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Liquefactower: The Sinking City,
Eric Nakajima, New Zealand.

With bigger and worse natural disas-
ters appearing on the news with no
signs of slowing down, we need to
rethink how cities should be rebuild.
When a city is destroyed, it is a sign
that the city’s infrastructure is not suit-
able for the environmental conditions
of that particular location. With so
much variation of inherent environ-
mental properties around the globe,
why do we globalize a singular infra-
structural system?

Christchurch, New Zealand is one
city that has recently been devastated
by an earthquake. With citywide lig-
uefaction destroying infrastructure, it
is clear that the typical method of
construction is not suited for such soil
condition. The immediate response by
the city is to artificially condition the
soil for better building surface, but this
method of forcing nature to take form
of an ideal environment to perpetu-
ate the same construction technique
seems time consuming and wasteful.

The proposal is a system that adapts
into the current environmental condi-
tions without the need for tweaking,
alteration or correction. For the new
city, unstable soil becomes a neces-
sity and not a burden as the structure
buries and sinks into the ground by
exploiting the phenomenon of lig-
uefaction. This project becomes an
example of rethinking adaptation by

responding to the nature of site with-
out being constrained by traditional
methods.

Skyvillage For Los Angeles, Ziwei
Song, United States.

Los Angeles freeway system seg-
regates the city’s fabric restricting
urban activities to single locations.
Similarly, skyscrapers exacerbate this
condition of segregation instead of
encouraging urban integration. The
envisioned vertical city would bridge
over freeway interruptions and con-
nect the four quadrants around 101
and 110 freeways as a single architec-
tural organism while boosting cul-
tural exchange, urban activities, and
social interaction.

The interchange 101 and 110 breaks
Los Angeles east urban fabric into four
disconnected quadrants: Downtown,
Chinatown, Echo Park, and Temple
Beaudry. The four quadrants have
distinct cultural and social differenc-
es, lacking a coherent urban tissue.
Moreover, the leftover space around
the freeways reaches over 27 acre.
Skyvillage aims to reclaim this terrain
vague and provide green filtering tow-
ers to clean the freeways and also
articulate various programs to revital-
ize the disconnected urban fabric.

Here-After: The Material
Processing Machine, Tsang Aron
Wai Chun, Hong Kong.

The project is designed in the
copper Ruashi mine in Lubumbashi,
Congo which is predicted to stop
production in 2020. The mine would
then be abandoned and left as an
enormous urban void surrounded by a
rapidly expanding city.

The Here-After projects seeks to
make use of the left over space, waste
soil, and sulfuric acid from the mine
drainage and former copper produc-
tion. A machine will reuse the waste
soil to neutralize the sulfuric acid,
which in turn will be used to erode the
land to be used as raw buildings blocks
for the project.

As the machine operates, starting
from the South end, the remaining
structures from the neutralization
process would be reconfigured as a
university campus. Throughout the
building process the contour, the cam-
pus, and the public spaces would con-
tinuously change their relationships
and form.

The Blossom Tower, Anthony
Fieldman / RAFT Architects, United
States.

The Blossom Tower in Kuala Lumpur
has created an opportunity for
Malaysia to lead the world in defin-
ing the 21st Century tower — uniting
social, commercial and environmental
agendas in a new symbol for Malaysian
cultural ambitions.

Kuala Lumpur has several icons,
among them the KL Tower and
Petronas Twin Towers; each employs
a well-known typology (a sky needle
and twin gateway, respectively) that
contributes a strong and defining sil-
houette to the skyline that adds to
Malaysia's assets. Yet, there is room
for a third icon - one that builds on
sustainable leadership, using one of

Nature’s perfect engines as its high-
ly functioning symbol. The Blossom
Tower takes its form from Malaysia’s
national flower, the Hibiscus, for a
number of reasons. Expanding in size
over its height, the tower announces
its presence in the sky — not by pok-
ing it like its neighbors, but by reach-
ing up, outstretched, to embrace and
harness power. Like the crown of a
flower, the top floor of the tower has
29% more area than its base, capturing
maximum solar energy and water for
use in the tower’s systems.

Blossom Tower is designed for peo-
ple, profit and the planet, reflecting an
emerging awareness that our build-
ings must deliver value beyond simple
economics - that they must speak to
the highest aspirations of society. In
this context, Blossom Tower creates
social value for a complex and var-
ied people by allocating 2.5% of the
tower toward public uses, including
a sculpture park and outdoor perfor-
mance spaces at the tower base; a new
Museum of People inside the tower
devoted to the guiding principles of
the Rukun Negara; and a Sky Walk
and cafe atop the crown; the latter
two connected by a 20-story tall Hall
of Hibiscuses - a vertical, living gar-
den celebrating the National flower
of Malaysia.

By inverting the form of the com-
mon tapered tower and providing
29% more commercial lease area and
perimeter windows at the top, the
Tower creates financial value for inves-
tors and tenant businesses where
views, daylight and visibility are best.
Additionally, the tower is designed
around a ‘village’ concept, in which
multiple-key tenants are provided
exclusive drop-offs, entrances and
branded sky-lobbies served by shuttle
elevators, creating a feeling of mul-
tiple towers in one.

Crowning the tower, the innovative
Blossom is an iconic and optimistic
symbol that speaks to the aspirations
of the tower’s environmental leader-
ship agenda by performing several
sustainable functions. Its petals span-
ning over a 75m radius, the Blossom
collects the sun’s energy over 100%
of its surfaces via solar hot water col-
lection tubes. Paired with on-site des-
iccants, the petals capture enough
heat energy to dehumidify the entire
tower’s air supply. Additional PV pan-
els are located on the east and west
facades, where the yield is greater than
40 watts/sm. 10% additional shade
is created by the undulation of the
tower’s form in addition to the shade
from the structure’s broad reaches
that protect visitors to the Sky Walk
(observation deck) and the tower roof
itself, from the greatest daily energy
loads. Lastly, storm water is transferred
to a cistern 20 stories below to irrigate
on-site landscape, including the Hall
of Hibiscuses.

The ethos outlined above resonates
well with Malaysia’s seminal social
contract — the Rukun Negara - which
describes a society that embraces the
unity, democracy and inclusivity of
its people; the equitable sharing of
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its economic and natural resources;
and the advancement of its progres-
sive, modern leadership for society as
awhole.

Seawer: The Garbage-Seascraper,
Sung Jin Cho, South Korea.

Globally, millions of tons of trash
enter the ocean each year. Between
60 and 80 percent of it is land-based
and the rest is from ocean-based
operations. Due to ocean currents,
this plastic waste collects in particu-
lar areas of our global ocean. Such a
region of accumulated plastic debris
is the North Pacific Subtropical Gyre,
where the prevailing ocean currents
have created a large mass of tiny par-
ticles of plastics, which have result-
ed in a “plastic soup” commonly
referred as the Great Pacific Garbage
Patch (GPGP). GPGP is twice the size
of Texas and contains six times more
plastic than plankton biomass. As
plastic does not biodegrade, it poses
a threat to thousands of marine ani-
mals.

Seawer proposes to install a huge
drainage hole 550 meters in diameter
and 300 meters in depth in the middle
of the GPGP. The project would engulf
all kinds of floating trash filled with
seawater. Seawer consists of five layers
of baleen filters, which separate par-
ticles and fluids. The plastic particles
collected from filters are taken to a
recycling plant atop of the structure
while seawater is filtered and stored in
a large sedimentation tank at the bot-
tom to be further cleaned and released
into the ocean.

Infill Aquifer, Jason Orbe-Smith,
United States.

The Infill Aquifer aims to reconnect
the built world with the natural envi-
ronment in order to create healthy and
thriving urban ecosystems.

The project does this by re-estab-
lishing the ground plane as a vital
component of urban building design.
The Infill Aquifer is a floating mass,
exposing the ground and soil to natu-
ral processes while accommodating
the density required by growing cit-
ies and world populations. The Infill
Aquifer is an optimistic proposal that
humanity and nature can coexist and
flourish.

Densely urban environments have
many rich and positive qualities. The
ability to gather together large pop-
ulations generates great advantages
in creativity and commerce, educa-
tion, technology, and social interac-
tion. However urban environments
also often lack other features that
enhance quality of life; features such
as open space, recreation, green veg-
etation, a calm atmosphere, and the
organic and inorganic processes of
nature.

The project targets two main con-
cerns facing us now and in the near
future: the quality and quantity of new
open space to build, live and work; and
issues surrounding water usage and
rights. The Infill Aquifer is designed as
a regeneration and rehabilitation pro-
gram for groundwater supplies within
a city while maintaining its functional-
ity as a usable building.

The Infill Aquifer is both a singular
building design as well as an integral
component of a larger ecological net-
work. They are strategic pinpoints that
can be located within a city as surface
parking lots and underutilized pieces
of land are redeveloped. With each new
infill, the network in the region strength-
ens and grows, increasing the diversity
of composition of the city and aiding in
the health of the aquifer and hydrologic
cycles. Cities that begin to implement
infill aquifers can have the benefits of
water security, increased green space,
improved air quality and improved qual-
ity of life for the inhabitants.

The Infill Aquifer is as an achiev-
able step in the conversion of our cit-
ies from static, sprawling monoliths
towards active, vibrant and sensitive
ecologies.

Re-Silience Skyscraper: Biomass
Reduction, Diego Espinosa
Figueroa, Javiera Valenzuela
Gonzalez, Chile.

It is estimated that over 50% of the
global population lives in an urban
settlement. The growth of cities and
their massive expansion brought great
progress but major setbacks on the
level of land use. The overloads of the
soil through our urban developments
have caused extinction of species, fer-
tile land reduction, and poor distribu-
tion of biomass.

Realizing that the soil, its biomass,
and what it conceives is a limited
resource, gives us a glimpse of how we
should live to preserve and improve
our natural environment. Re-Silience
Skyscraper looks for an answer by
proposing a new organization and
resources distribution of the soil and
its biomass through the observation
of natural forms such as honeycombs,
coral reefs, and ant nests.

Our buildings today set a null rela-
tionship with its surroundings having
no more than one or two interrela-
tions in one place, Re-Silience allows
to cross the threshold and reorganize
this behavior through an optimal use
of soil and biomass.

21st Century Neoclassical
Skyscraper, John Houser, Parke
MacDowell, United States.

This project side-steps the common
stylistic tendencies of computation-
driven architecture, synthesizing our
expanding digital toolset with the lan-
guage of Classicism. At a time when
these digital tools facilitate the gen-
eration of novel and varied architec-
ture form, we embrace nostalgia and
acknowledge the inherent, if indefi-
nite, significance of the Classical ele-
ments, genera, and their organization,
taxis. Classicism provides an estab-
lished register against which architec-
ture might be evaluated and under-
stood. Thus, amid a preponderance
of indeterminate architectural form, a
new Mannerist Project emerges, aug-
menting and modifying the Classical
kit-of-parts and rule set with computa-
tional methodologies.

Located at the site of the abandoned
Chicago Spire, this project is moti-
vated by the city’s history of tower-
building and place-making. While the
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neoclassical style of the 1893 World’s
Fair was not without detractors, none
can deny the potency of its image.
Its ordered civic grandeur inspired
classically-styled architecture and city
planning throughout the nation, legiti-
mizing a rapidly evolving society via
analogy to valorized ancient regimes.

This building understands classical
form as an architectural means of codi-
fying social structure. The parallels are
overt: a configuration of discrete parts,
governed by over-arching rules of pro-
portion and order. With this in mind,
the tower’s deep classical facade can
be evaluated with respect to its devia-
tion from the norms of the classical
canon. Here, the genera are repre-
sented faithfully, the Doric, Giant lonic,
and Colossal Corinthian Orders ren-
dered true to historic norms, but their
organization is heretical. Hierarchy has
been reconfigured in this thickened
envelope of cascading classical thresh-
olds. The primacy of greater Orders
over lesser can no longer be taken
for granted, sequence is fractured
across multiple elevations, rhythm
and symmetry emerge, then disap-
pear. As such, the building reflects
contemporary social structures, where
diffuse and malleable networks have
supplanted rigid hierarchical systems.

Made In New York: Vertical Urban
Industry, Stuart Beattie, United
Kingdom.

In the past few decades the world
economy has seen a global shift of
industry and manufacturing eastwards
to the emerging markets of China and
India purely for economic efficiency
and not innovation. The rate at which
urban populations are expanding will
impact upon how we perceive the
strategies of sustaining our cities with
regards to supply and demand. The
rise of global cargo shipping has seen
the ability of local enterprises to move
their businesses to areas of low labor
costs but sharp rises in oil prices is
only enhancing the argument of more
localized production.

The population of New York City is
expected to grow to 9.4 million people
in the next two decades and in addi-
tion with a declining manufacturing
industry, not aided by recent rezon-
ing, the pressure to support the pro-
posed influx will only grow exponen-
tially with an ever-increasing reliance
on imports. Dense cities such as New
York, with a substantial inventory of
older factory structures have the capa-
bility to look at the new innovative and
flexible industrial methods to revive
manufacturing locally and regionally.

In constrained, urban environments
could certain import-reliant industries
be designed to act vertically to pre-
vent unnecessary horizontal expanses
of manufacturing ultimately as a stim-
ulus for urban and economic growth?
How can a paradigmatic architectural
approach be adopted to support and
promote local and city wide manu-
facturing as a precedent for a new
industrial urbanism?

The project aims to investigate, in a
world of free trade and rapid globaliza-
tion, the possibility of flexible alterna-

tives to inefficient industrial sprawl by
considering the prospect of vertical
manufacturing towers.

Vertiginous manufacturing struc-
tures would be proposed in former
areas of prominent industrial activity;
where struggling businesses are being
forced further away from their consum-
ers due to higher rents and potential
re-zoning uncertainty — Williamsburg,
Long Island City, Newtown Creek and
Red Hook amongst others. The manu-
facturing hubs would intend to act
as a physical socio-political barrier to
counter-act the adverse affects of the
current administration’s inadequate
industrial assistance and the onset
of encroaching residential and com-
mercial developments in nearby Long
Island City and Williamsburg.

Three 158m high towers perched
on the Newtown Creek peninsula in
Queens aim to create a new para-
digmatic urbanism within the eclectic
idiosyncrasy of the city. The repeat-
able industrial cluster provides a range
of flexible manufacturing spaces that
can accommodate small/ large-scale
industries, be they labor intensive
or entirely mechanical, that would
choose to locate in inner city New
York. A vertical assembly line running
up the south of each tower accom-
modates large mechanical industries
that would otherwise have a huge
footprint. An exterior mega structural
frame, variable large floor to ceiling
heights and exterior structural lift
cores allow for maximum spatial allow-
ance and adaptability. A reintroduc-
tion of the iconic finger pier has been
utilized in order to re-establish alter-
nate distribution methods that have
become uncommon in the city with
90m high projections into the East
River to enable waterborne traffic to
once again freely interact directly with
a large agglomeration of manufactur-
ers on a small footprint in the heart
of the city.

With an average of 10 floors, each
tower has 70,000 sqft of rentable space
in each tower with the potential for
over 1000 employees or the equivalent
of 40 local businesses. Over 3000 jobs/
120 manufacturers can be accommo-
dated through the development of
each manufacturing node.

IDEA

Life over Highway
(p. 84)
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In modern cities is quite
difficult to find space for
the construction of new
residential and office
buildings. Experts from
the architectural bureau
AMLGM Chad Kellogg
(Chad Kellogg) and Matt
Bowles (Matt Bowles) pro-
posed for this space over
major highways. They
envisioned a new residen-

tial tower typology for
New York that can connect
and transform unused
space surrounding various
transportation hubs into a
dense, mixed-use housing
tower.

The proposal, dubbed Urban Alloy,
which won first in Metropolis’ Living
Cities Residential Tower Competition
and received honorable mention in
Evolo Skyscrapers 2014.

The project is capable of respond-
ing to a number of unique spacial and
environmental situations, providing a
new way for the city to grow “organi-
cally” and provide adequate housing
for the expanding population.

The project proposes habitable
spaces in leftover sites surrounding
transportation intersections, such
as elevated train lines and freeways.
Wanting to optimize a heterogeneous
and highly linked set of living envi-
ronments, the concept uses specified
materials and makes the most of being
positioned above these set systems.
The design offers an alternative to cur-
rent urban renewal based modes of
densification through an exploration
of symbiotic re-purposing of air rights
above transportation existing corri-
dors in New York.

Urban Alloy proposes a residen-
tial typology rooted in the remnant
spaces surrounding the intersection
of transportation infrastructure, such
as elevated train lines and freeway
interchanges. Entwining them, like
an octopus, a house not only saves
space, but also construction materi-
als. This unusual building is a tubu-
lar structure made of remelted rails.
With the proposed design and speci-
fied materials, the project aimed to
optimize a heterogeneous and highly
linked set of living environments
capturing the air rights above these
systems.

CONCEPT

The most dynamic cities of the 21st
century, such as New York, are anthro-
pomorphic alloys that act as engines
for innovation and social cohesion.
These cities, with their continually
evolving demographics, will forge the
dynamic societies of the future. With
the rapid rise of near instantaneous
communication, a city’s’ livability has
gained prominence as an attractor for
top minds. In order to secure its future
as the leading global center, New York
needs to continue to grow in smart
ways. We see the opportunity to draw
the energy of Manhattan out into the
four other boroughs without disrupt-
ing existing land use.

Urban Alloy proposes a residen-
tial typology rooted in the remnant
spaces surrounding the intersection of
transportation infrastructure, such as
elevated train lines and freeway inter-
changes. With the proposed design
and specified materials, we aim to
optimize a heterogeneous and high-
ly linked set of living environments
capturing the air rights above these
systems.

LIVING CONCEPT

The combinations of escalating land
prices and the acceleration of city
migration have made urban renewal
based modes of densification unfit for
the contemporary city. Urban Alloy
is the symbiotic re-purposing of the
air rights above transportation cor-
ridors in New York. Urbanist’s have
long touted the benefits of greater
housing density near public transpor-
tation hubs - Urban Alloy proposes the
advancement of this idea by locating
the system directly on the intersec-
tions between surface and elevated
train lines. We have chosen the inter-
section of the LIRR and the 7 train as
a test case. The paradigm of one size
fits all is obsolete. Urban citizens want
diverse living situations where they
can work, play, eat and rest within a
pedestrian zone. As technology cre-
ates the market desire and a condition-
ing for personalization, society is more
willing to pay a premium for spaces
that are tailored to their particular
needs. The towers’ design facilitates
a continuous blend of program and
space types that are accommodated
by a spectrum of floor heights and
enclosure conditions.

SKIN CONCEPT

The wide range of programmatic
options inspired a blend of floor plate
geometries that transition from cylin-
drical to triangular from the base to the
top of each tower. This blend, along
with constraints instilled from the site,
generates a complex geometry that
requires a new facade optimization
paradigm. The skin concept reflects
a desire to optimize shading and day
lighting performance on the surface
of a complex volume. The surface of
the towers transitions from a cylindri-
cal to a triangular extrusion across
its height in relation to the blend in
floor heights. A composite or alloy of
multiple flexible systems is required
to optimize a skin in which every point
has a unique environmental exposure.
The system is deployed on a grid that
follows the geometric directionality
of the surface. At each intersection of
the grid, the normal of the surface
is analyzed against its optimal solar
shading and daylight transmitting
requirements. An authored algorithm
then generates vertical and horizontal
fin profiles that blend with the profiles
at adjacent nodes. The result is an
optimized system of decorative metal
fins that are unique to each specific
solar orientation. Based upon the ten-
ants of current solar facade design, the
algorithm utilizes deep horizontal fins
along southern exposure, and deeper
vertical fins alongs east and west fac-
ing surfaces. This system generates
specific fin depth and orientation for
every point on the surface.

Unlike concrete structures that ben-
efit from a very regular floor to floor
height because of the need to reuse
form-work, the steel diagrid structural
system can efficiently be constructed
with each unique member cut by an
automated system. GPS systems can
handle the geometric complexity of

the overall structure via locating each
member during the erection process.
Cantilevers benefit from a favorable
strength to weight ratio allowing large
cantilevers and small footprints. With
a high-recycled content and positive
life cycle analysis the unitized curtain
wall system will also be fabricated
with rapid automated manufacturing
processes. Precision and slender struc-
tural profile that maximizes views and
daylight skin the entire building.

This apartment complex is a com-
pletely innovative building using lead-
ing futuristic technologies.

SOFTWARE
Introduction
of BIM: Myths

and Realities
(p. 88)

TEXT: DMITRY CHUBRIK,
TECHNICAL DIRECTOR
OF INFARS GROUP

OF COMPANIES

BIM technologies (building
information modeling) has
an enormous potential to
improve the profitability of
investment and construc-
tion projects. It is due to
this that today in Russia
BIM implementation into
industrial and civil engi-
neering is the goal of the
government. Various line
ministries, councils and
offices participate in its
realization.

About BIM has already been written
quite a lot. Gradually the word is rooted
in the minds of both ordinary designers
and leading personnel. It would seem
that the majority agrees that BIM is the
future of design. Then why successfully
implemented projects can be counted
on fingers?

| think there are two main factors
impeding widespread adoption of the
technology:

« Psychological. Fear of changes in
the habitual order of work, inertia,
rejection of new approach at all levels,
deep misunderstanding of a place of
computer-aided engineering (CAE) sys-
tem in work of the design organization.

« Financial. Not every company can
afford luxury of buying expensive SW
and its implementation, which is, by
the way, at the price comes nearer
to the cost of the software itself. At
this point, | should note that actually,
investment in BIM in case of success-
ful implementation pay off within two
to three years. But this is a subject for
another article... In this article | would
like to discuss some of the common
myths about implementing BIM.And
since | have sufficient practical experi-
ence in using Autodesk Revit, and then
it will go on about this program.

MYTH N2 1
After the introduction of this tool it will
be necessary to radically change the

entire design technology. In addition,
the Chief Project Architects and Chief
Project Engineers are unable to work in
a new way, and this will cause a need of
personnel reshuffle.

Let us for example consider the
classical arrangement of any design
office (no matter the way people
work there: using AutoCAD or draw-
ing board).

« Chief Project Architect (CPA) or Chief
Project Engineer (CPE) takes the main
decisions, generates and approves the
overall concept of the project, shares
tasks and assignments, “drives” (coordi-
nates) project.

« Leading Specialist of Project
receives tasks from CPA (or CPE), dis-
tributes them amongst performers
and designs itself, makes decisions
and coordinates them with the lead-
man.

« Highly qualified designers work on
committed sections.

« Technicians draw up the drawings.

This scheme is universal, it is based
on the general rules of management,
without regard to how (in what pro-
gram) is being developed the project
documentation.And this scheme we
can easily take as a basis for the intro-
duction of BIM.

You used to work different way? We
can optimize your customary technol-
ogy, taking the best of it and eliminat-
ing defects using the capabilities of
modern programs.

As for the technical part of the mat-
ter — is even easier: we teach profes-
sionals, giving them a new compelling
tool. Yes, it is somewhat more complex
then familiar AutoCAD, but if we at the
very beginning customize it specifically
for you, design job with it will be easier,
clearer and faster. Incidentally, the work
of CPA is considerably simplified if it
makes decisions based on 3D-models,
not flat drawings. For example, if some-
thing is not clear, it is possible in two
clicks to create a sectional view in 2D
or 3D, and then to write comments ...
Splendid!

MYTH Ne 2

After the introduction of Revit everyone
will work in a “integrated 3D-model”
and cack-handed colleagues can “spoil
the whole project, and the guilty will
not be found”

In fact, in a “integrated 3D-model”
created in Revit, implemented a clear
allocation of access rights. At a mini-
mum, there are two ways of work orga-
nizing:

- using interlinked files, when every-
one can see each other’s work, but they
work in different files, the total of which
is going to 3D-model. Only the owners
can modify these files;

- Within a single file are allocated
specific parts of the project, and each
of them is assigned to the concrete
owner. Every project team member
may amend those parts of the project,
but only after permission of the par-
ticular owner.

In other words, it is difficult to imag-
ine a more secure method of team-
work. Everyone we taught, praise and
work together without problems.
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MYTH Ne 3

The company’s performance will sig-
nificantly drop in the first stage of intro-
duction.

A typical five-day instruction course
of Revit — is, above all, learning the
interface. For such a short time can
not thoroughly examine the program.
Naturally, during the pilot project,
instead of working, your experts will
sit on forums watching online Revit
tutorials and for the umpteenth time
reinventing the wheel.

We set ourselves a goal to educate
not only and not so much the interface.
Our main task — to embrain in our
listeners systematic knowledge, share
experience gained by our expert practi-
tioners, and teach them effective meth-
ods of work, the “schticks” that make life
easier and speed up the work process.
And further, in the work on a pilot proj-
ect, we provide expert support. You can
contact us with any questions, and we
will find needed solution.

As a result, in the first stage of intro-
duction the performance does not
drop and increases or at least remains
at its former level. But then - only
growth!

MYTH N2 4

Revit - the software for conceptual
design rather than detailed engineer-
ing.

Yes, to do in Revit «full-scale engi-
neering development» is not easy,
especially for those who have just
graduated from basic training. Here are
rooted two problems.

» Unexamined the default templates
coming in the package.

In order to guarantee the customer a
“fast start” and easy execution of work-
ing documentation, we created the
“Revit adaptation sets» for all major
parts of the project. They include
design setting of project according
to GOST, templates and specifica-
tions with autosuggest and libraries of
“smart” families, as much as possible to
automate the work.

« Insufficient level of mastery of the
program after basic training.

To solve this problem, we have devel-
oped special courses in design working
documentation using our “adaptation
sets”

The main objective of these cours-
es — to embrain in our listeners sys-
tematic knowledge, share experience
gained by our expert practitioners, and
teach them effective methods of work,
the “schticks” that make life easier and
speed up the work process.

In conclusion, | would like to draw
your attention to some real problems
hindering successfully finish this intro-
duction:

« Absence of a comprehensive tech-
nical specifications for implementa-
tion. If you do not have one there is
no understanding of the ultimate goal
and the process itself. The introduction
becomes uncontrolled and dysregu-
lated. Furthermore, how you can take
the job, with no idea of what you've
ordered?

« The absence of the person respon-
sible for CAD and its modernization by

the customer. The Head of the project
often does not realize that CAD - this
is a very important part of the business.
Imagine if the firm had no an accoun-
tant or the project would not have
Chief Project Engineer. Meanwhile,
such a paradoxical situation meets
pretty often and considered normal.
If there is no responsible person, any
implemented technology collapses in
six months! Besides, if not to give to
introduction the official status of the
internal project, not to allocate for it
time - project team leaders will just
silently sabotage it, by sending for
training not those for whom it is neces-
sary, but those whom it isn't a pity “to
recall from the project”. Lack of under-
standing of the need for standardiza-
tion of work, and the development of
CAD Standards of the the enterprise.
This obvious thing either a little under-
standable. If there are no described
standard working procedures, there is
no control over its execution, and any
implemented technology collapses
with the first personnel changes (dis-
missal or the recruitment of new staff)
and even earlier!

Read more details about these prob-
lems and how to avoid them in the
following article.

RESEARCH

Shock Wind Loads
on Tall Buildings
and Quantum
Laws of the Wind

Formation

(p. 90)

TEXT: MICHAEL HLYSTUNOV,
VALERY PROKOPJEV, JANNA

MOGILJUK
ENDING. BEGINNING SEE.: N2 3,

P. 84-89.

VERIFICATION OF QUANTUM
HYPOTHESES

ON THE METEOROLOGICAL
OBSERVATIONS DATA IN MOSCOW
As the baseline dataset we use
meteorological observations data in
Moscow for the period from 01.01.1973
on 31.08.1987 (5355 days =14.66 years),
and as an data array about the current
state meteorological processes similar
meteorological ~ observations data
for the period from 01.01.1995 on
31.08.2009 (5355 days=14.66 years).

The time interval between arrays is
22 years.

Great choice of interval between
arrays observations fixes a potential
accidental correlation manifestations
and mutual influence of data statistical
analysis on each other.

Figure 9 shows a plot of the wind
impulses number s(V) in Moscow
speed (m/s) wind in the period from
01.01.1973 on 31.08.1987 and in the
period from 01.01.1995 on 31.08.2009
(resolution dV=0.5 m/S)

Curves in figure 9 for both periods
observations are of comb-like character.
However, there has been a significant
expansion of curves that can affect the
calculations accuracy.
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In this regard, the authors have made
a more detailed analysis of data with a
resolution dV=0.1m/S.

The result was obtained in fact ruled
nature of the statistical distribution
of wind velocity (m/s), as shown in
Fig. 10, for a period of 01.01.1973 on
31.08.1987.

For the observation period from
01.01.1995 on 31.08.2009 was also
obtained in fact ruled nature of the
statistical distribution of the wind
velocity, as shown in Fig. 11.

The analysis results of the wind
speed statistical distribution nature
for both observations periods allow
to determine dependence of the wind
gusts formation velocities from peak
non V(n) their statistical distribution
(see Fig.12).

Start numbering peaks in this case
was selected conditionally, that is,
starting with the most pronounced
on the curves in figure 10 and figure
11. Background peaks of low intensity
was considered by the authors as
insignificant deviations associated with
extreme variations of temperature,
humidity and aerosols concentration.

The velocity peaks values noted in
m/s above the relevant column of the
chartin figure 12.

In accordance with the diagram in
figure 12 increase in speed between
the peaks of the wind formation is (on
average)

Vo=V, 574-3.7
AV:T:Tm/szl,RSm/.v (13)
By analogy with calculations (3)
and (4), using obtained value (13)
for the average velocity increment
between adjacent peaks distribution of
formation wind speed, we calculate the
angular momentum needed to form a
wind gust as in a air volume unit, and
for a single molecule:

I?:AV\p”rm,:I.SS%XLZZS%X (14)

x1.025%10°m =2.33x10° J x s xm™>

Where the angular momentum in
average per one molecule will be

— K 233x10”
=N " 20768010 = (19)
=1.12x10*J x5

Thus the resulting momentum
exceeds the Planck constant value is
not more than 5.8%

%xmo%:";’xmo%: (16)

_ L12x107 ~1.054571726x 10~
1.12x107

The excess of the Planck constant
value is quite understandable and is the
result of fluctuations of temperature,
humidity and aerosols concentration.

Also for Moscow characterized by fog
and drizzle precipitation in the form of
liquid water.

Only the temperature change within
the £10°C can lead to changes in air
density by 11.3%

x100% = +5.8%

VERIFICATION OF QUANTUM
HYPOTHESES ON THE DATA

OF METEOROLOGICAL
OBSERVATIONS IN NIAMEY

As the baseline dataset we use
meteorological observations data in
Niamey for the period from 01.01.1973
on 31.08.1987 (5355 days=14.66 years),

and as an data array about the current
state meteorological processes similar
meteorological observations data
for the period from 01.01.1995 on
31.08.2009 (5355 days=14.66 years).
The time interval between arrays is 22
years.

Great choice of interval between
arrays observations fixes a potential
accidental correlation manifestations
and mutual influence of data statistical
analysis on each other. Figure 13 shows
a plot of the wind impulses number
s(V) in Niamey wind speed (m/s) in the
period from 01.01.1973 on 31.08.1987
and in the period from 01.01.1995 on
31.08.2009 (resolution dV=0.5 m/S)

Curves in figure 13 for both periods
observations are of comb-like character.
However, there has been a significant
expansion of curves that can affect the
calculations accuracy.

In this regard, the authors have made
a more detailed analysis of data with a
resolution dV=0.7m/S.

The result was obtained in fact ruled
nature of the statistical distribution
of wind velocity (m/s), as shown in
Fig. 14, for a period of 01.01.1973 on
31.08.1987.

For the observation period from
01.01.1995 on 31.08.2009 was also
obtained in fact ruled nature of the
statistical distribution of the wind
velocity, as shown in Fig. 15.

The analysis results of the wind speed
statistical distribution nature for both
observations periods allow to determine
dependence of the wind gusts
formation velocities from peak non V(n)
their statistical distribution (see Fig.16).
Start numbering peaks in this case was
selected conditionally, that is, starting
with the most pronounced on the curves
in figure 14 and figure 15. Background
peaks of low intensity was considered by
the authors as insignificant deviations
associated with extreme variations of
temperature, humidity and aerosols
concentration. The velocity peaks values
noted in m/s above the relevant column
of the chart in figure 16.

In accordance with the diagram in
figure 16 increase in speed between
the peaks of the wind formation is (on
average)

AV:M:Mm/s:LWm/: 17)

By angogy v3|7th calculations (3)
and (4), using obtained value (17)
for the average velocity increment
between adjacent peaks distribution of
formation wind speed, we calculate the
angular momentum needed to form a
wind gust as in a air volume unit, and
for a single molecule:

R=aV,pr,, =177 x1228 "€  18)

s m

x1.025x107m =2.228x107J x s

Where the angular momentum in
average per one molecule will be

];757 2.228x10”° Txse
N 2.07689x10” -(19)

=1.073x10*J x s

Thus the resulting momentum
exceeds the Planck constant value is
not more than 1.7%

%xmo%:%xmo%: .(20)

_1073x 107 —1.054571726x 10

— x100% = +1.7%
073x

The excess of the value of the
Planck constant is insignificant and
is a consequence of fluctuations of
temperature, humidity and aerosols
concentration.

The high precision results Equatorial
position of Niamey, the air is the most
similar by its parameters to dry and
clean.

VERIFICATION OF QUANTUM
HYPOTHESES ON THE DATA

OF METEOROLOGICAL
OBSERVATIONS IN NEW YORK

As the baseline dataset we use
meteorological observations data in
New York for the period from 01.01.1973
on 31.08.1987 (5355 days=14.66 years),
and as an data array about the current
state meteorological processes similar
meteorological  observations  data
for the period from 01.01.1995 on
31.08.2009 (5355 days=14.66 years).

The time interval between arrays is
22 years.

Great choice of interval between
arrays observations fixes a potential
accidental correlation manifestations
and mutual influence of data statistical
analysis on each other.

Figure 17 shows a plot of the wind
impulses number s(V) in New York
speed (m/s) wind in the period from
01.01.1973 on 31.08.1987 and in the
period from 01.01.1995 on 31.08.2009
(resolution dV=0.5 m/S)

Curves in figure 17 for both periods
observations are of comb-like character.
However, there has been a significant
expansion of curves that can affect the
calculations accuracy.

In this regard, the authors have made
a more detailed analysis of data with a
resolution dV=0.7Tm/S.

The result was obtained in fact ruled
nature of the statistical distribution
of wind velocity (m/s), as shown in
Fig. 18, for a period of 01.01.1973 on
31.08.1987.

For the observation period from
01.01.1995 on 31.08.2009 was also
obtained in fact ruled nature of the
statistical distribution of the wind
velocity, as shown in Fig. 19.

The analysis results of the wind
speed statistical distribution nature
for both observations periods allow
to determine dependence of the wind
gusts formation velocities from peak
non V(n) their statistical distribution
(see Fig.20). Start numbering peaks in
this case was selected conditionally,
that is, starting with the most
pronounced on the curves in figure 18
and figure 19. Background peaks of low
intensity was considered by the authors
as insignificant deviations associated
with extreme variations of temperature,
humidity and aerosols concentration.

The velocity peaks values noted in
m/s above the relevant column of the
chart in figure 20.

In accordance with the diagram in
figure 20 increase in speed between the
wind formation peaks is (on average)

VeV, T722-96
34 34

AV mls=1,84m/ls (21)

By analogy with calculations (14)
and (15), using obtained value (16)
for the average velocity increment

between adjacent peaks distribution of
formation wind speed, we calculate the
angular momentum needed to form a
wind gust as in a air volume unit, and
for a single molecule:
K=AV.p,r, =184"x 1A228k—g3>< -(22)
s m
x1.025x10°m =2.316x10"J x sxm"
Where the angular momentum in
average per one molecule will be

72 -9
/;:5* 2.316x10 Txs=.(23)

N 2.07689x10%
=1.115x107J x5
Thus the resulting momentum
exceeds the Planck constant value is
not more than 5.4%

ﬁxloo%:—k,{:hxloo%:

k
_ 1.1 leIO"l"lfll.SOj?;llnbx10'“ < 100% = 45.4%(24)
The excess of the Planck constant
value is quite understandable and is the
result of fluctuations of temperature,
humidity and aerosols concentration.
Also for New York city characterized
by fog and precipitation in the form of
liquid water and ice crystals.
Only the temperature change within
the 100C can lead to a density change
by 11.3%

VERIFICATION OF QUANTUM
HYPOTHESES ON THE
METEOROLOGICAL OBSERVATIONS
DATA IN TOKYO

As the baseline dataset we use
meteorological observations data in
Tokyo for the period from 01.01.1973
on 31.08.1987 (5355 days=14.66
years), and as an data array about the
current state meteorological processes
similar meteorological observations
data for the period from 01.01.1995 on
31.08.2009 (5355 days=14.66 years).

The time interval between arrays is
22 years.

Great choice of interval between
arrays observations fixes a potential
accidental correlation manifestations
and mutual influence of data statistical
analysis on each other.

Figure 9 shows a plot of the wind
impulses number s(V) in Tokyo
speed (m/s) wind in the period from
01.01.1973 on 31.08.1987 and in the
period from 01.01.1995 on 31.08.2009
(resolution dV=0.5 m/S)

Curves in figure 21 for both periods
observations are of comb-like character.
However, there has been a significant
expansion of curves that can affect the
calculations accuracy.

In this regard, the authors have made
a more detailed analysis of data with a
resolution dV=0.1Tm/S.

The result was obtained in fact ruled
nature of the statistical distribution
of wind velocity (m/s), as shown in
Fig. 22, for a period of 01.01.1973 on
31.08.1987.

For the observation period from
01.01.1995 on 31.08.2009 was also
obtained in fact ruled nature of the
statistical distribution of the wind
velocity, as shown in Fig. 23.

The analysis results of the wind
speed statistical distribution nature
for both observations periods allow
to determine dependence of the wind
gusts formation velocities from peak

non V(n) their statistical distribution
(see Fig.24).

Start numbering peaks in this case
was selected conditionally, that is,
starting with the most pronounced on
the curves in figure 22 and figure 237.
Background peaks of low intensity
was considered by the authors as
insignificant deviations associated with
extreme variations of temperature,
humidity and aerosols concentration.

The velocity peaks values noted in
m/s above the relevant column of the
chart in figure 24.

In accordance with the diagram in
figure 24 increase in speed between
the peaks of the wind formation is (on

average)
ap Vi _498-78
23 23

m/s=1826m/s-(25)

By analogy with calculations (3)
and (4), using obtained value (16)
for the average velocity increment
between adjacent peaks distribution of
formation wind speed, we calculate the
angular momentum needed to form a
wind gust as in a air volume unit, and
for a single molecule:

K=AVpr,. :1.826%x1.228%x 26)
x1.025%107°m=2.298x10"J x s x m™
Where the angular momentum in
average per one molecule will be
78 -9
i 252 2.298x10 _Jxs=(7)
N 2.07689x10
=1,107x107*J x s
Thus the resulting momentum
exceeds the Planck constant value is
not more than 4.7%

Akf"xmo%:kif’xmo%: -(28)

k

_1107x10™ 1054571726 x 10
110710

The excess of the Planck constant
value is quite understandable and is the
result of fluctuations of temperature,
humidity and aerosols concentration.

Also for London characterized by fog
and drizzle precipitation in the form of
liquid water.

Only the temperature change within
the £10°C can lead to changes in air
density by 11.3%

x100% = +4.7%

Conclusion. The rising risks problem
of building constructions accidents,
both in Russia and abroad, greatly
exacerbated not earlier forecast of
aerodynamic processes fluctuations
power amplitude growth.

A special place among the
phenomena associated with
aerodynamic processes in high-rise
building occupied by sudden gusts of
wind, storms, hurricanes and tornadoes.

Generalized the statistical analysis
results of aerodynamic manifestations
of global climate change show that
the greatest threat to various human
activity spheres, including for the
building industry is not only global
warming, but also the extreme states
risks of wind processes.

The wind processes extreme states
realization risk in urban areas, both
stagnant and hurricane, also poses a
threat to forestry and parks, marine and
air transport.

At preservation of this trend for the
current period of urban planning (for

example, 100 years) very real risk of
these fluctuations rising intensity.

This is quite probable development
of the global climate change process
cannot be ignored by investors, self-
regulatory  organizations, owners
of construction objects control and
energy companies, insurers and,
first of all, municipal, regional and
Federal services regulation and
urban development planning, as
well as aviation and marine transport
companies.

This problem both in Russia and
abroad, greatly exacerbated not earlier
forecast of the intensity growth and
non-dangerous man-made and natural
climatic and geological-geophysical
processes and factors, which are
responsible for the implementation
of new and, consequently, irregular
comprehensive excess loads and
impacts on the technosphere objects
[13,14].
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FACADES
Glass Wool in
Facades with

a Thin Plaster Layer
(p. 96)

MATERIALS PROVIDED

BY SAINT-GOBAIN

More recently a facade
thermal insulation system
with a thin plaster layer
has become one of the
most common options for
protection and insulation
of facades of residential
low- and high-rise build-

ings, as well as municipal
facilities. Such systems

are favored due to several
reasons.

Firstly, while reconstructing old and
constructing new modern buildings
the architects can recreate the his-
torical appearance of the facade and
refresh its color.

Secondly, one of the elements of the
system is a thermal insulation mate-
rial (TIM), which serves as facades heat
insulation and creates a comfortable
indoor temperature conditions. This
is especially important while recon-
structing old buildings where the walls
are not insulated and in winter transfer
cold in rooms. The most commonly
used thermal insulation material in
such systems is a glass wool, as it has
several advantages.

One of its main advantages is the
unlimited field of application. Material
made of glass wool can be used in
structures with different functional fire
hazard classes and it does not require
additional protection measures. For
example, systems that have ISOVER
facade or ISOVER PlasterFacade have
fire hazard class KO. As a result, glass
wool is not only actively used in
housing projects, but also in facades
of educational and medical institu-
tions, social service centers, and so on
according to Design and Construction
Specifications 2.13130.2012, Federal
Law 123 (article 32, clause 1)*.

Its other advantage is high mechani-
cal strength. Material made of glass
wool has high slab mechanical
strength, which provides its load bear-
ing functions for subsequent plaster
layers and ensures reliable fixation
of protective and decorative coat-
ings. For example, ISOVER Facade and
ISOVER PlasterFacade materials have
the ultimate tensile strength athwart
the front surfaces not less than 15 kPas.

Denis Lubentsov, CEO of
UralStroyProjekt, stated: “The thermal
insulation performance is the basic
thing that the client evaluates dur-
ing exploitation. Therefore to insulate
facades we use only reliable high-
quality material and ISOVER thermal
insulation made of stone wool and
fiber glass.”

Another important advantage of
plaster facade systems with glass wool
is vapor permeability. Since glass wool
has an open pore structure with its
fibres spatially distributed, the mois-
ture contained in the structure is effec-
tively removed through the plaster
layer under the difference of tempera-
ture and pressure. This feature allows
architects to consider systems of plas-
ter insulation with glass wool “breath-
ing” and ensure the efficiency of the
facade during the actual use.

Dmitry Malkov, ISOVER prod-
uct manager, says: “The production
of ISOVER glass wool is unique as
it enables to produce slabs on the
basis of stone wool — ISOVER Facade,
as well as an innovative product
on the basis of fiberglass — ISOVER
PlasterFacade. These products com-
bine high mechanical and thermal
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insulation properties at a low weight,
thus, ensuring the convenience and
speed of installation.”

Thin-layered facade systems pro-
vide a wide range of opportunities for
architects and other representatives
of the construction industry; whereas
ISOVER high-quality thermal insula-
tion material that has a set of impor-
tant features and advantages makes it
possible to realize the design the most
convenient and efficient way.

* Design and Construction
Specifications 2.13130.2012  “Fire
Protection Systems. Fireproofing of
hazard locations” (clause 5.2.3): “in
buildings with F1.1 and F4.1 functional
fire hazard class KO facade systems
should be used and combined with
non-combustible facing, décor and
insulation materials”.

Federal Law-123 “Technical Rules
and Regulations on Fire Safety” (article
32, clause 1):

“F1.1 - Buildings of preschool educa-
tional institutions, specialized nursing
homes (non-housing), hospitals, dor-
mitory blocks of educational institu-
tions with boarding schools and chil-
dren’s organizations;

F4.1 - Buildings of comprehensive
schools, institutions of children’s addi-
tional education, vocational educa-
tional establishments”.

www.isover.ru
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P. 98-101, N2 6. P. 102-109 (2013),
Ne 1, P. 90-98, N2 2, P. 100-105,
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MIXED STEEL-CONCRETE
CORE-AND-OUTRIGGER SYSTEMS
Dearborn Center (Proposal),
Chicago, USA

Starting in the early 1980s, there was
an exploration of options for using
simple, stiff reinforced concrete cores
with steel long-span floor beams
and perimeter columns. An early
proposal for such a system was the
85-story Dearborn Center in Chicago
(see Figure 39), where the architec-
tural team wished to create significant
shaping involving horizontal and verti-
cal offsets in the facade. The engineers
proposed a cruciform shaped core (see
Figures 40) organized around the ele-
vator shafts with two steel outrigger
lines in each direction at three loca-
tions along the building height. At this
early stage in the development of the
core-and-outrigger system, the engi-
neers for this project recognized the
importance of a strong and stiff core

as an essential ingredient in the overall
efficiency of the system in resisting
lateral loads.

One Rincon Hill South Tower,
San Francisco, USA
Forthe 180-meter, 64-story One Rincon
Hill South Tower, in San Francisco com-
pleted in 2008 (see Figure 41), the
design team proposed an alternative
to the concrete outriggers walls with
punched opening used in the previ-
ously described Millennium Tower.
The two towers are similar, with two
outrigger lines and four large perim-
eter columns opposite the core, but
the outriggers for One Rincon Hill are
steel K-braces extending over four sto-
ries which allow for significant open-
ings through the outrigger trusses
(see Figure 42)The braces themselves
are buckling restrained braces (BRBs)
selected to control the maximum
seismic demand on tower columns by
yielding in an extreme event. Yielding
of the braces is anticipated only for
major seismic events, so the BRBs do
not contribute to damping under wind
events. Supplementary damping from
roof-level water tanks is provided
for occupant comfort (Nolte 2006).
Because outrigger systems are not rec-
ognized by a prescriptive approach to
seismic design, and a prescriptive dual
system was designed and approved
by the local building authorities using
performance based design (PBD).

Cheung Kong Center,

Hon Kong, China

This 283-meter-tall high-rise building
completed in 1999 consist of a core
with reinforced concrete walls and a
perimeter tube with concrete filled
tube columns at six meters center to
center spacing on all four elevations
(see Figures 43 & 44). Steel outriggers
link the core and perimeter. The rect-
angular core has a maximum height/
width ratio of 15, making outriggers
important to meet building lateral
strength and stiffness criteria during
and after construction. Outriggers
along wall planes do not align with
perimeter columns, framing instead
to dedicated outrigger connection
points on a belt truss system that mini-
mizes the shear lag effect and evenly
distributes outriggers vertical forces to
perimeter columns.

If not released, differential shorten-
ing forces could have been as large
as design wind forces. To release dif-
ferential shortening forces but have
outriggers help resist typhoons during
and after construction, the shim plate
correction method described earlier
was applied to outrigger-to-belt con-
nection details. Horizontal shims fill
gaps between belt truss pockets as
shown in Figure 45 and outrigger ends.

300 North LaSalle, Chicago, USA

This 57-story building completed in
2009 has a concrete core, steel perim-
eter columns and floor framing, and
steel belt and outrigger trusses at
Level 40-41 (see Figure 46 & 47). The
outrigger location corresponds to a
mechanical floor located at approxi-

mately two-thirds of the building
height to serve floors above and below
and is visible in the building massing
(see Figure 48). To reduce outrigger
system forces from differential short-
ening, truss final connections were
delayed until the roof slab was cast.
Long-term forces induced in outrig-
gers, belts, and columns form creep
were included in the ultimate capacity
checks by the engineer.

Chicago Spire (Proposal),

Chicago, USA

The Spire, a 610-meter-tall residen-
tial tower in Chicago, had a proposed
structure suited the unique architec-
tural vision of the tower (see Figure
49). The floor plan, core, and perim-
eter column grid are based on circles
of radii varying with height. In this
arrangement the outriggers rely on
circular tension and compression rings
rather the usual rectilinear geometry.
To minimize visual encumbrance of
the perimeter, steel perimeter col-
umns, and steel floor framing were
chosen to work with a central rein-
forced concrete core. Steel outrigger
trusses and perimeter steel belt walls
at Levels 40, 74, 111, and 140 coincide
with transitions in core wall geometry
and perimeter column plan locations
(see Figures 50-52)

Redistribution of both gravity and
lateral loads between the central core
and perimeter structure thus occurs
at the same locations. The Spire illus-
trates perhaps the most significant
advantage to outrigger systems -
almost complete freedom of architec-
tural expression for the tower exterior
form.

To be continued.
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1. STATE OF THE ART

The problem of monitoring load-bear-
ing structures of unique buildings at
construction and operational stages
is becoming particularly important,
which has already been admitted by
designers, builders and supervisory
authorities (see the article in the previ-
ous issue). However we haven't reached
consensus on this matter or worked out
a solution algorithm yet. It's no secret,
although quite sad, that today the sys-
tem of monitoring of many already
erected unique buildings exists only on
paper, approved by state expert assess-
ment department.

There are four methods of instru-
mental monitoring: geodetic measure-
ments; engineering-geological moni-
toring of the base soil mass condition;
measurements of loads and strains in
the foundation structures and super-
structure; dynamic (hereinafter marked
by the author) (another variant - seis-
mometric). Special attention should be
paid to seismometric method, which
makes it possible to inspect the build-
ing in whole and find significant
changes in the load-bearing structures
without instrumental impact on and
visual examination of each structure.
Experiments carried out on real build-
ings confirmed the potential of this
method, at the same time revealing a
number of problems.

Most recent regulatory requirements
of GOST P 53778-2010 [9], instructing
that values (of a period and logarith-
mic decrement) of natural vibrations
principle tone «along the three zero-
twist axes of the building» should be
recorded, do not promote understand-
ing of the essence, possibilities and
limitations of dynamic monitoring.

We should point out the specificity
of unique buildings, which is getting
increasingly complex, and the advan-
tages of the seismometric method in
the context of the monitoring prob-
lem: high dimension and variability (for
example, in loads, masses and stiff-
ness) of a building together with the
complexity of their visual-instrumental
evaluation (direct access to most load-
bearing structures in residential, office
and other facilities is either hindered or
impossible).

Instrumental monitoring, which is
not based on adequate mathemati-
cal «<monitoring» models of a building
and correlation with the results of their
profound analysis is meaningless and
random in character, has no practical
value and therefore distracts from real
problems. The abovementioned «moni-
toring» models (or a parametrizable
one) have a number of specific differ-
ences from design models, used for
justification of design choices:

1) realization of actual physical and
mechanical rather than design proper-
ties of building material (metal, con-
crete, reinforcement, etc) and geom-
etry of structures;

2) registration of actual measured
loads and impacts rather than design
ones;

3) incorporation of nominal load-
bearing structures (partitions, facade
elements, etc.) in static and, especially,
dynamic work with weak «background»
impacts;

4) performance of a number of nodes
and joints according to schemes, differ-
ent from those adopted in the project
(for example, elastic restraint instead
of a hinge);

5) adaptability (calibrability, «learn-
ability») of a model on the basis of
instrumental monitoring data, includ-
ing incorporation of detected defects.

Only instrumental monitoring sys-
tem, built on the basis of finite-element
(FE) modeling result analysis against
measurement data, will allow making
the necessary arrangements and react

to changes in critical structures, draw
conclusions as to the actual condition
and further safe operation of a build-
ing.

2. DEVELOPED MONITORING
TECHNIQUE. MAIN PROVISIONS
Structural diagram and content of the
developed computational-experimen-
tal monitoring technique for load-bear-
ing structures of unique buildings are
shown in Fig.1.

FE-model (models), developed for
establishing the load-bearing capacity
of the current design case, is adopted
as a «starting» one. For each signifi-
cant «life-cycle» stage of a building
(construction and operational stages) a
parametrizable spatial dynamic «moni-
toring» FE-model is built/modified,
verified and adjusted on the basis of
current data of instrumental observa-
tions. In this case the main adaptation
criterion is the concordance of calcu-
lated and measured spectrum of natu-
ral frequencies and modes within the
entire frequency range, significant for
both assessing system-wide changes
and identification and localization of
possible defects.

Calculation assessment of the struc-
tural load-bearing capacity is carried
out in compliance with regulatory crite-
rion on a FE-model, containing param-
eters of both the current <monitoring»,
and the initial «design» models. It must
include additional (in comparison with
dynamic model) properties - founda-
tion, stiffness and load characteristics,
etc. These data are introduced to the
model after considering the results of
all monitoring types.

Realization peculiarities of each con-
stituent of the proposed technique are
described below, in points 3-6.

3. PARAMETRIZABLE
FINITE-ELEMENT

MODELS OF BUILDINGS

Spatial shell-core FE-model (models)
«foundation-building», developed for
establishing the parameters of stress-
strain behavior and load-bearing
capacity of a current design case [3], is
adopted as a «starting» one for further
parameterization and adaptation.

Model parameter vector 9, = {9}, =
{6,6,6, ..}, for each significant stage of
construction and operation /= 1,2,...
(for which instrumental monitoring
is conducted) can include the follow-
ing factual data, different from design
regulations for buildings:

0, - dynamic characteristics of the
foundation;

6, - physical and mechanical prop-
erties of building materials (concrete,
reinforcement, etc.);

0, - geometry of load-bearing struc-
tures (in particular, eccentricities and
inclinations of walls and columns);

q,— measured loads and impacts;

q, - stiffness and mass of nominal
load-bearing structures (partitions,
facade elements, etc.), incorporated in
dynamic work with weak «background»
impacts;

g, — performance of a number of
nodes and joints according to schemes,
different from those adopted in the

Table 1. <IDEAL»AND «FACTUAL»
DESIGN ANSYS-MODELS

«ldeal» «Fact»
Number
of FE 161 348 162 166
Degreeof | .00050 | 972990
freedom
SHELL63, SHELL63,
BEAM4,
Types BEAM4,
LINKS,
of FE LINKS,
SURF154 SURF154,
MPC184

Table 2. FE-MODELS OF THE
BUILDING DESIGN CASE. NATURAL
FREQUENCIES, HZ
Number of nodes

138000 | 288837 | 608363
0,31731 | 0,30598 | 0,30154
0,37822 | 0,37084 | 0,36724
0,66039 | 0,62999 | 0,61700

1,4027 1,3661 1,3498

Ne

i | R|WIN | =

1,7477 1,711 1,6945

project (for example, elastic restraint
instead of a hinge);

Existing techniques of spatial shell-
core dynamic FE-models construction
are realized with due account of the
abovementioned factors [3-5]. Thus,
reduction of concrete grade from the
design one is compensated by cor-
responding reduction of elasticity
modulus, whereas deviation of geo-
metrical position of columns, walls
and other load-bearing elements - by
«rigid inserts», which allows taking into
account both the movement of ele-
ments in plan and their inclination.

The most problematic thing is to
register the stiffness of partitions
(especially, in flats) and facade struc-
tures for operational stages, with weak
background impacts, incorporated in
dynamic work of the system. It is pos-
sible to apply both the «integrated»
approach (proportional increase of
stiffness of vertical load-bearing struc-
tures), and the introduction of each
non-bearing structure with the given
dynamic stiffness to the FE-model
(which can manifold increase the com-
putational dimension of a model).

For a parametrizable FE-model a
specific (partial) eigenvalue problem
is set and solved - identification of
significant «portion» of natural vibra-
tion frequencies w,and modes {p} of
dynamic system

[k@e)=l [m@fo)
where[®] = [{p};...{p}, ]
[Qz]z diag(wlz,...,a)f),

[K(6)] - stiffness matrix, [M(6)] - sys-
tem mass matrix.

To find natural vibration frequencies
and modes we should specify one of
the following criteria:

- number (<n) of minimal (lowest)
natural frequencies w,and modes {p}
to be determined;
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- frequency range from Q to Q,
within which all natural frequencies/
modes should be identified;

- frequency range from Q to Q,
and the number of minimal natural
frequencies/modes to be determined
within this range.

If the frequency range is specified, it
is necessary to use shift o for stiffness
matrix triangulation and calculation of
natural frequencies and modes. The
recommended value of spectrum shift:

O+
2

As the «basic» ones we chose the
most advanced and competitive meth-
ods for solving a generalized spe-
cific eigenvalue problem - subspace
iterations and Lanczos block method.
Numerous computational experi-
ments, including those for «contrast»,
ill-conditioned systems and systems
with multiple frequencies, give evi-
dence of the reliability and efficiency
of these methods realization [5, 10].
As demonstrated by design practice,
for large-scale problems, characteristic
of FE-analysis of unique buildings and
constructions (up to 10 million vari-
ables - dynamic degrees of freedom),
Lanczos block method has undeniable
advantages in promptness of identi-
fying the predetermined quantity of
natural frequencies and modes.

4. ADAPTATION (CALIBRATION)

OF FE-MODELS ON THE BASIS

OF INSTRUMENTAL

MONITORING DATA

There are two main groups of approach-
es, applied in adaptation of FE-models
according to the data of dynamic
monitoring: «intuitive-engineering»
and mathematically formalized ones.
In practice methods of the first group
dominate today, leaving plenty of room
for interpretation of design and mea-
sured dynamic characteristics.

Among the methods of the second
group we should point out the most
rigorous and advanced, based on com-
putational solution of incorrect inverse
problems with the help of Tikhonov
reqularization method [12-15]. It
should be noted that to date there
have been developed algorithms and
software implementations, which help
to identify the actual state and localize
defects for simple linear-elastic systems
(beam and slab on Winkler foundation,
truss, frame).

Here is one of the suggested variants
of algorithm, based on solution of a
nonlinear optimization problem — mini-
mization of objective function.

b =9,

nmd 2
Minimize H(O):%Za, i
9 i=1
Where R©)>0
Sensitivity function

md .
n.u =ZO~, 0, ’d?,H ¢,.\v
i=1

e §Ke,
b Bt ) o

Regularization

+%H1<(e)71<(en)uz where R©)<0

Where g={6}= {979293 ..} — previous-
ly introduced vector of system param-

eters, a— weight coefficients, (I),- and

¢i - calculated and measured natural
vibration modes, R(6)- restrictions in
parameters, )\,— calculated eigenvalues
(squares of circular frequencies), 6, —
initial state, § — regularization coef-
ficient, K - stiffness matrix, M — FEM
mass matrix.

In the context of assigned tasks of
dynamic monitoring attention is drawn
to the requirements (2) for accuracy of
calculated and instrumental identifica-
tion not only of natural frequencies,
but also vibration modes within a sig-
nificant frequency range.

5. SELECTION OF THE MEASURE-
MENT TECHNIQUE FOR NATURAL
VIBRATION FREQUENCIES/MODES
As it follows from common engineering
sense and is proved by formal math-
ematical manipulations p.4, the seismo-
metric measurement method should
provide an acceptable in terms of accu-
racy evaluation not only of the lowest
system-wide vibration frequencies and
modes but also the natural ones, which
identify local changes in the condition
of the structures (including destruc-
tion), while fulfilling the requirements
of efficiency and economic competi-
tiveness.

Analysis of available sources showed
that these criteria are mostly satisfied
by the standing-wave method (built
on the principle of reconstruction of
coherent components of wave fields),
worked out by the team of SB RAS
under the supervision of A.F. Yemanov,
Doctor of Engineering [16].The
required complete monitoring system
presupposes simultaneous registration
of accelerations in a reference point
and some representative set of points.
We accept the model of linear connec-
tion of wave fields in two points of the
building. On the basis of Wiener filter-
ing and coherent property of stand-
ing waves (vibrations) a filter algorithm
has been developed, counting vibra-
tions from the reference point to other
points of the monitoring system.

Russia has accumulated positive
experience of using this method to
identify dynamic characteristics of
dams, bridges and buildings. There
hasn’t been such experience for high-
rise buildings-complexes and long-
span constructions so far - the gap is
filled by research on real buildings [2].

6. ASSESSMENT OF LOAD-BEARING
CAPACITY FOR ACTUAL CONDITION
Calculation assessment of stress-strain
behavior and structural load-bearing
capacity is carried out in compliance
with regulatory criteria on a FE-model,
containing parameters of both - the
current «monitoring», and the initial
«design» models.

Static and dynamic (including seis-
mic) stress strain behavior for stage /
is determined through solution of a
system of linear algebraic equations
of balance

[K@©)][{u}, -fu}, |=
=[{F®)},-{F©)},]

and motion equation
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[M@©){i}+[CO)]{u}+

+[K@©)]{u}={F(©))}

Stability assessment (lowest criti-
cal loads A and buckling modes {@}) -
through solution of a partial eigenvalue
problem

[K@©)][@]=[A][Ks©)][®]

1

where [0]=[{o}..{p}, ]

[A]=diag (M., 7,

Additional (in comparison with
dynamic model) properties — founda-
tion, stiffness and load characteris-
tics, etc. are taken into consideration
(parameter set®). These data are intro-
duced to the model after considering
the results of all monitoring types.

Within the framework of the pro-
posed approach it is also possible to
«reconsider» the calculations for pro-
gressive collapse taking into account
the actual state of the building at every
monitoring stage.

Measurement planning at the cur-
rent monitoring stage should be based
on the results of the previous stage.
Thus, detecting «suspicious» natural
vibration frequencies and modes it is
necessary to install sufficient number
of sensors (points) for the measure-
ments for qualitative identification of
these frequencies and modes.

"

7. TECHNIQUE TESTING ON

A HIGH-RISE COMPLEX

Project and state when completed.
The given implemented current design
case of the high-rise residential com-
plex «Airship» (Moscow, intersection of
Nametkina and Profsoyuznaya streets)
with unique space-planning and con-
struction solutions, which don't have a
direct equivalent.

The building site is situated within
the bounds of fluvioglacial plain, com-
plicated by a slope of a filled-up ravine
on the north-west edge of the site. On
the surface the site is covered with
filled soil. The fill is composed of loam,
mixed with sand, with fragments of
brick and concrete, shards of glass with
wood chips and so forth. The thickness
of filled soil varies from 1,8 to 10,5 m.
Under the fill there lie loams, plastic
and stiff clays, soft sandy loams and
sandy silts, fine sands, of medium den-
sity and tight, greensands and water-
saturated ones.

Part of soil foundation up to 170,0
mark under the central zone of the
building is reinforced with 141 «EDT»
piles 300 mm in diameter. To eliminate
potential building tilt and its excessive
settlement the given construction solu-
tion of foundation funding provides
for additional installation of 300 bored
piles 300 mm in diameter.

The cross section (plan) of the build-
ing has an ellipsoidal form. For the
high-rise (4 underground and 40 ele-
vated floors) part of the building a
cross-wall diaphragm scheme of load-
bearing structures is adopted. Spatial
stiffness and stability of the entire resi-
dential complex is achieved through
joint action of vertical solid stiffening
diaphragms, staircase and lift blocks,
connected by stiff floor-by-floor cast-
in-situ reinforced concrete floor slabs.

Foundation is a box-type structure
elliptically contoured in plan 4600 mm
high, including the bottom (1200 mm
thick) and upper (400 mm) cast-in-situ
reinforced concrete slabs, connected
with stiffening ribs (cast-in-situ rein-
forced concrete walls 600, 400 and 250
mm thick). For greater stiffening effect
and even load transmission onto the
foundation slab along the perimeter of
outer walls buttresses 400 mm thick are
installed at the level of -3 floor.

The columns, placed at the abut-
ting ends of the building with 575°600
mm section, are erected from -3" to
40t floor. On -2 and -1* floors along
the perimeter of the building there
are columns with 300’500 mm sec-
tion, lift shafts are made from cast-in-
situ reinforced concrete 250 mm thick.
Stairwells - from cast-in-situ reinforced
concrete with built-up flights.

In the process of tall building con-
struction alternative surveys (2007-
2011) revealed significant deviations
from the project in «localized» zones:
in concrete grade of a number of walls,
columns and floors (up to B15 instead
of design B25) and in geometry of walls
and columns (deviations of eccentricity
up to 180 mm; fig.2). Subsequent to
the survey results the walls and col-
umns on 4-17" floors were reinforced
(total number of reinforced elements
nears 50).

«ldeal» design FE-models. Analysis
results. At the design stage we built,
verified and analyzed alternative
«ideal» spatial FE-models «non-homo-
geneous Winkler foundation - shell-
core frame» of the building in software
systems ANSYS, StaDyO and MicroFe,
which showed close distribution of
stress-strain behaviour and dynamic
characteristics and realization of all
regulatory criteria of load-bearing
capacity.

Developed models clearly demon-
strate geometric-stiffening and iner-
tia properties, as well as load char-
acteristics of building constructions
and structure foundation. It should be
highlighted that FE grid on the bot-
tom foundation slab not only pos-
sesses the necessary specification for
reproducing movements, forces and
moments, but is also confined to pile
field zones. Non-homogeneous Winkler
foundation coefficients, obtained on
prof. Y.K. Zaretskiy nonlinear model for
the three-D system «box-type founda-
tion - pile-soil mass» (software sys-
tem («)Earth(»)), were calculated and
set individually for each contact FE of
the foundation slab with the help of a
special programme.

Insignificant change in stress-strain
behavior parameters and natural fre-
quencies/modes spectrum on gradu-
ally condensing grids (from 833 000 to
3 600 000 degrees of freedom; tbl.2)
allowed for reasonable selection of a
rational «starting» FE-model for the
purposes of further monitoring.

Comparison of results for schemes
of «overnight» (linear problem) and
gradual construction (7 stages, FE «life-
death» option) of the building is indica-
tive of weak manifestation of genetic
nonlinearity effects.

Comparative analysis of compu-
tational research and in-situ mea-
surements results. For the completion
stage of load-bearing structures con-
struction parameterized FE-models
were developed and examined in
software system ANSYS with actual
distribution of physical and mechani-
cal properties of concrete, eccentricity
and inclination of columns(fig.3), as
well as with due account of projected
and/or hypothetical weakening of the
section of columns and floors. This
stage is characterized by the least
degree of uncertainty in terms of dis-
tribution of stiffness (absence of parti-
tions, facade structures and etc.) and
inertia (from temporary loads) char-
acteristics, which is essential for the
adaptation of the «starting» monitor-
ing FE-model.

Reduction of concrete grade from
the design one in a number of walls
and columns is compensated by cor-
responding reduction of elasticity
modulus, and deviation of geometric
position of columns - by «rigid inserts»,
which allows taking into account both
the movement of elements in plan and
their inclination.

We've established both the practical
proximity of calculated (FE-model on
rigid foundation, block Lanczos) and
measured («standing-wave» method
[16]) natural vibration frequencies and
modes within a fairly wide range of
frequencies, and the «omission» of a
number of frequencies/modes when
planning measurements without rely-
ing on the results of preliminary finite-
element modeling (fig.4).Thus, omis-
sion of the seventh design frequency/
mode is apparently caused by absence
of measurements on the upper floors of
the building, whose vibrations prevail
in this mode.

Within the range of natural frequen-
cies from 0 to 14 Hz (200 principle
modes) the specified recorded «local»
deviations from the project have no
quantitative manifestation - calcu-
lated frequencies differ by no more
than 0,5%, the sequence of vibration
modes is preserved. Within the range
of measured frequencies quite sig-
nificant hypothetical weakening of an
isolated column section (to 1/3 of the
section) hasn’t been identified either.

At the same time recording of eccen-
tricity and inclination showed a consid-
erable, and for a number of columns
a dangerous increase of design static
bending moments in them, which
proves that dynamic method (as well
as all others) is not universal and it is
necessary to synthesize different types
of monitoring for unique construction
projects.

Possibility of hypothetical defects
identification. Performed numerical
experiments showed that hypothetical
«removal» of one of the supporting col-
umns or floors fragment significantly
affects the group of modifiable and/
or generates additional local vibration
modes, confined to the failure zone,
and can be clearly identified in the
course of instrumental monitoring with
the help of «standing-wave» method
(seefig.5 for the removed 10*-floor col-

umn, starting from 17" mode on fre-
quencies above 5 Hz).

Deviations from the design data,
which affect a considerable part of
the system and influence its stiffness
and inertia properties (concrete grade,
foundation characteristics, value and
distribution of masses, incorpora-
tion of technically non-bearing struc-
tures— partitions, facade elements, etc.
in dynamic work), are also identified
within the framework of the proposed
technique.

8. CONCLUSIONS

AND RECOMMENDATIONS

We have suggested and theoretically
substantiated the computational-
experimental technique of monitoring
of load-bearing structures in unique
(high-rise and long-span) buildings and
constructions. The technique is based
on detailed oversize spatial dynamic
FE-models, which are parameterized for
all significant «life-cycle» stages of a
building and are adjusted on the basis
of instrumental measurements data.

It is shown, among other things, that
the measuring method must provide a
clear identification not only of the low-
est system-wide vibration frequencies
and modes, but also of the natural ones,
which identify local changes in the con-
dition of the structures (including disin-
tegration), - the selected instrumental
standing-wave method meets these
criteria.

In the course of approbation on a real
building we revealed the true poten-
tial - possibilities and limitations - of
the developed technique of dynamic
monitoring and its place in a row of
alternative complimentary approaches.
Thus we contested both the existing
claims for universality and self-suffi-
ciency, and the unfounded negation by
a number of specialists of monitoring
methods real potential on the basis of
thorough identification and analysis of
design and measured spectrum of nat-
ural vibration frequencies and modes
(and not only the lowest system-wide
ones, as is indicated, for instance, in the
current GOSTP 53778-2010 [9]).

It is recommended to implement the
proposed complex of computational-
experimental technique for dynamic
monitoring of load-bearing structures
of unique buildings at their construc-
tion and operational stages. However,
both the measuring methods, and com-
putational procedures of parameter-
ization and adaptation-calibration of
FE-models (solution of incorrect inverse
identification problems appears to be
most promising) require further sub-
stantiation and development.
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CLIMATE CONTROL
Toshiba VRF
Systems -
Maximum
Reliability, Minimal

Costs

(p. 104)

MATERIALS PROVIDED

BY AHI CARRIER FZC, GENERAL
DISTRIBUTOR OF TOSHIBA AIR
CONDITIONING IN RUSSIA & CIS

Japanese company Toshiba
has produced air-condi-
tioning systems for over
half a century. In 1977
Toshiba was the first to
introduce microprocessor
controlled air condition-
ers, and in 1981 the com-
pany produced an inverter
air conditioner. In 1998 it
launched Japan’s first air
conditioner that operated
on eco-friendly refrigerant
R410A. Innovative tech-
nologies make it possible
every year to improve the
efficiency, comfort and
reliability of air condition-
ing systems. In recent
years Toshiba has created
the world'’s first VRF sys-
tems with three-inverter
compressors in the out-
door unit.

WHAT MADE IT POSSIBLE TO
INCREASE THE ENERGY EFFICIEN-
CY RATING (EER) UP TO 6.26?
SMMS-i multizone systems, which
capacity ranging from 14 to 150 kW,
guarantee year-round air condition-
ing of the entire building. With every
kilowatt of power consumed, SMMS-i
produces up to 6.26 kW of cold and
to 6.41 kW of heat. How does Toshiba
achieve such energy efficiency?

1 The all-inverter VRF system con-
tains from 1 to 4 outdoor units. 14HP
and 16HP units are equipped with 3
DC inverter driven split compressors.
Other units (8HP, 1T0HP and 12HP) have
only 2 compressors. The new modern
compressors developed by Toshiba
Corporation allow improving both
energy efficiency and comfort level.

2 When partially loaded, which in
the conditions of Russian climate con-
stitutes 85% of the mode VRF systems
operate in, the energy performance
rises by 40% and does not run down,
as opposed to conventional scroll
compressors.
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3 The control system automatically
adjusts the loads between the com-
pressors and handles the consump-
tion of the refrigerant.

4 The inverter drive, R410a refrig-
erant with high-pressure and freeze-
resistant polyester lubricating oil
allow the system to heat rooms all
year round, at ambient temperatures
down to -20° C.

Even at subzero temperatures VRF
system consumes twice less energy
than an electric heater.

The system allows using up to 48
indoor units. Large range of indoor
units of 16 different types and 13 sizes
such as cassette, duct, ceiling, wall,
floor, fresh air intake units - allows you
to choose the best system for almost
any room.

WHY IS TOSHIBA VRF CONVENIENT
TO DESIGN?

The design and installation of VRF
system are facilitated thanks to the
increased pipeline length and the
height differences between the units
as well the reduced pipe size. Y-shaped
pipe joints and manifolds allow creat-
ing a flexible network of pipelines.

The maximum equivalent distance
between the units may reach up to
235 m. This greatly simplifies the
design and installation of VRF systems
in buildings with many small rooms,
as well as in the case of premises
redevelopment. SMMS-i is ahead of
its competitors in terms of the maxi-
mum permissible heghts difference
between the indoor units (up to 40 m).
The difference between outdoor and
indoor units may reach up to 70 m.

Dimensions and weight of SMMS-i
outdoor units are 40% less than those
of their counterparts. Even high- per-
formance units easily fit into the eleva-
tor. The height of outdoor unit 16HP is
1800 mm, its width is 1210 mm, and its
depth is 780 mm. The modular design
and the compact size make it possible
to flexibly design the system and to
have it quickly installed.

The selection tool was created by
Toshiba Corporation on the basis of
the “Design and installation guide-
lines”. It takes into account the rated
data of air temperature and the posi-
tioning of the indoor units towards
outdoor ones as well as the distance
between the joints and the piping
length. Once the selection is complet-
ed, you get the detailed scheme and
the specifications of the VRF system.
The program is russified and available
on the official website.

HEAT RECOVERY AS ONE OF THE
MAIN WAYS TO SAVE ENERGY

In addition to the conventional VRF
systems Toshiba produces SHRM-i -
three-pipe heat recovery VRF systems.
Modular air conditioners, their capac-
ity ranging from 8HP to 42HP make
it possible to provide simultaneous
cooling and heating of rooms.

It is in this mode, when some indoor
units provide cooling and the others -
heating, when the main advantage of
the three-pipe systems is manifest-
ed, i.e. heat recovery (recuperation).

The consumer can save up to 50% of
energy by means of heat recovery.
The heat taken from the cooled areas
is not released into the atmosphere
but is transferred to the premises that
need heating. To facilitate this process
the system is supplied with additional
flow selector units (FS).

Toshiba SHRM-i three-pipe VRF sys-
tem with heat recovery is one of the
most energy-efficient options suitable
for modern office facilities. This is the
choice for those customers who do
not only take into account the ini-
tial investment in the air condition-
ing system, but also the operating
costs in the long term. And the slightly
higher price is quickly offset by energy
savings during the long off-season
period.

THREE INVERTER COMPRESSORS
Toshiba is the first in the industry to
introduce VRF systems that include
outdoor units with 3 inverter com-
pressors (12HP and 14HP). The out-
door units of lower capacity have
2 compressors. Reliable DC twin rotary
compressors are particularly effective
when partially loaded.

The inverter control of every com-
pressor ensures that the desired tem-
perature will be strictly maintained
in all the rooms despite the type of
indoor units or the piping length. The
precise vector control perfectly sup-
ports the sinusoidal current and sig-
nificantly improves the efficiency of
the system.

Toshiba systems are completely
void of compressors without inverter
control. With the compressors aligned,
any unit of the multi-split system may
be leading; this ensures equal running
hours of each compressor and the
system operation even if one of the
compressors fails. Even if the leading
unit completely fails, another unit may
be assigned as the leading one, the
VRF operation not being interrupted.
Toshiba engineers have optimized the
design of compression channels, have
reduced friction and pressure loss and
have increased the area of rare-earth
magnetic rotors.

RELIABILITY OF TOSHIBA

VRF SYSTEMS

Electronic Oil Level Management
Systems is a unique practical invention
by Toshiba. The control of the oil level
is vital for the smooth operation of the
compressor as it does not only align
the oil level in the 2 compressors of
one outdoor unit but also distributes
the oil between the units.

VRF systems are exclusively manu-
factured at Toshiba own factories in
Japan and Thailand. The quality of
the elements and the design has been
recognized by the consumers and
received numerous awards, including
“The Main Prize for the Contribution
to Energy Saving” of the Agency for
Resources and Energy at Ministry of
Economy, Trade and Industry (METI)
of Japan and the “Prize for the Best
Technical Solution” of Japan Society
of Refrigerating and Air Conditioning
Engineers (JSRAE).
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TOSHIBA. TEACHING,

ADVICE, SUPPORT

The general distributor of Toshiba air
conditioning systems in Russia and
the CIS is AHI Carrier Fzc Joint Venture
Company that has been operating on
the Russian air conditioning market for
15 years. The Russian representative
office of AHI Carrier provides imple-
mentation support to the designers,
dealers and customers of A/C systems.
Skilled professionals help in the cre-
ation of the project and consult on all
matters relating to the VRF-systems
design.

In 2013-2014 in Moscow and regions
have been conducted 16 Toshiba
seminars. Regular mini-workshops are
regularly held for Toshiba dealers in
the Moscow AHI Carrier office. The
topics of the seminars depend on the
needs of the audience: from the pecu-
liarities of installation of Toshiba VRF
systems to the mastering of the selec-
tion software.

More information on Toshiba air
conditioning systems is available on
the official website

www.toshibaaircon.ru

AIR CONDITIONING
NEW FEATURES

OF VRF SYSTEMS
(p. 112)

INFORMATION PROVIDED

BY LG ELECTRONICS

The fact that VRF systems
are areally serious com-
petitors to chiller-fancoil
systems is no longer
doubtful. In the market of
professional climate con-
trol equipment the inter-
est towards VRF keeps on
growing every year, and
today a lot of custom-

ers give preference to it.
However, most customers
do not hurry to completely
abandon other equipment
in its favor. This is caused
by many factors, including
the opportunity to work
with VRF in combination
with supply and exhaust
ventilation systems and
use them as compressor
and condenser blocks.

WHAT IS A CONNECTION KIT?

A connection kit is a kit to connect LG
Electronics VRF systems to evaporation
air-supply units. In other words, a
connection kit is a set of technical
solutions for LG production that allows
customers using Multi V outdoor units
as compressor and condenser blocks
for ventilation systems of any capacity
and by any manufacturer.

“In the past a customer who wanted
to use VRF as an air-conditioning
system would face a serious issue of
cooling of air-supply units. Even though
the customer could use standard

compressor and condenser blocks,
it was easier and more appropriate
to use refrigerating units — says Yuri
Shlepin, Head of Sales Department
of LG Electronics RUS Commercial Air
Conditioning. - However, nowadays
we can offer solutions that are
completely built around VRF, such as
Multi V systems that have practically
no limitations in terms of evaporation
capacity. Today we run projects that
on top of indoor units have over 1
megawatt “cold” engaged in the
cooling of air-supply units by means of
Multi V VRF systems.”

Thus, the use of MultiV systems to air-
condition indoor spaces and cool the
evaporators of air-supply units helps
to achieves important advantages,
namely:

+ maximum performance per
evaporation circuit (224 kW), which is
one of the highest rates in the market;

- high energy efficiency of the system
in the cooling mode (EER to 5.2)

- ability to work in the heating mode,
which significantly reduces the costs
during the transition period and winter;

« simultaneous maintenance of the
indoor and air supply units of one
system, which is especially important
for small and medium floor areas;

« organization of complete central
control of LG Electronics V-NET
manufacturing MEP equipment as
well as its integration into the overall
building automation system.

It is obvious that with these features
the use of freon systems in buildings
of any floor area rises to another level
since Multi V can provide energy-
efficient air conditioning of the entire
building without using additional
equipment that operates on the basis
of other coolants.

All equipment is manufactured in
South Korea and is sold by LG Electronics
RUS representative office on the territory
of the Russian Federation.

UP TO DATE
Structural Analysis

and Design

(p. 114)

TEXT BY LEO RAZDOLSKY, LR
STRUCTURAL ENGINEERING INC,,
LINCOLNSHIRE, ILLINOIS, USA,
PROFESSOR AT NORTHWESTERN
UNIVERSITY, EVANSTON,
ILLINOIS, USA

Notation

y — Total displacement of a one degree
of freedom (ODOF) system;

Yy, — Dynamic portion of a total dis-
placement y;

A, - Static portion of total displace-
ment owing to temperature load;

a — Coefficient of linear expansion;
a, - Coefficient of linear expansion
for steel;

L - Linear dimension of a structural
element;

w - Natural frequency (vertical or
horizontal vibrations) of a structural
system (or element);

Y

Ki=7- — Dynamic coefficient;

Yo = Y/L — Dimensionless displace-
ment;

T(t) — Temperature-time functions
defined by Egs. (78), (81), (84) n (87)
(cm.: «MMoxapHaa Harpy3ka v cuna
noxapos», TB, 2013, N2 6);

Time — x:%m;

Temperature — T* (K), where T* = 600
K'is the baseline temperature;

0 - Dimensionless temperaturea;

T - Dimensionless time;

K,=A,h/V - Dimensionless opening
factor;

A, — Total area of vertical and horizon-
tal openings;

0 — Stress value;

€ — Strain value;

E — Hook’s modulus of elastisity (short
term modulus of elastisity);

H - Long-term modulus of elastisity;
n = H/E - Relaxation time;

K(t - 1) - Kernel of integral equation
(26);

g — Gravitational acceleration;

W - Total gravity load;

w, - Ultimate design load (kIf);

M, - Ultimate bending moment
(kip-ft);

Vu — Ultimate shear (kip);

N, — NpegenbHas ocesas cuna (kip);
6,, — Deforma tion from unit force.

Application of General Mechanical
Creep

Example .2

For a proposed building, the structural
and fire protection engineers must
collaborate to develop a list of pos-
sible locations where the start of a fire
could lead to a significant impact on
the structural integrity of the build-
ing. To do this, the structural engineer
must describe the structural system
design approach to identify particular
structural components that may be
critical to building stability. At the same
time, the fire protection engineer must,
with an understanding of the expected
occupancy, determine the areas where
fuel loads may be high. Multiple com-
partments should be analyzed with
a view to predicting the range of fire
scenarios that reasonably might be
expected at any point throughout the
building. By doing this, the designers
can be assured that when the analysis
is complete, the structural system has
been designed adequately.

Once various compartments have
been selected, the expected fuel load
has to be determined. This can be
accomplished by using Table 7.15 to
estimate the mass of various fuel loads
available within the compartments.
This includes movable fuel loads such
as furniture and book shelves, fixed
fuel loads such as doors and window
frames if combustible, and protected
fuel loads such as wood framing in
walls. For noncombustible construc-
tion, the fuel load likely will be limited
to the furnishings in the room. Care
must be taken to account properly
for the fuel content of noncellulosic
materials such as plastic containers,
binders, and so on. Once the mass of
the contents in a room is totaled, it is

converted to an energy value based
on 16.8 MJ/kg for cellulosic products,
keeping in mind that petroleum-based
materials are to be adjusted by a factor
of 2 prior to adding the mass to the
cellulosic- based materials to account
for the higher heat energy content
of those materials. This total fuel load
then is divided by either the compart-
ment floor area or the total surface area
to yield a per-unit area.

Care should be taken to ensure the fuel
load (MJ/m?) is calculated correctly for
the model chosen.

General Data Four-story steel con-
struction with 0.30-m-thick rein-
forced masonry exterior and interior
malls. Typical floor plan (footprint):
18 m x 24 m. Total height: 14 m. Wind
resistance system: reinforced-masonry
shear walls. Structural design loads:
dead load: 244 kg/m? (50 psf); live load:
244 kg/m? (50 psf).

Structural steel framing is noncobust-
ible and complies with the require-
ments of type | and type Il construc-
tion. Occupancy type: R-2. Allowable
maximum height and building areas
per IBC Table 503: H = 19.8 m and
A = 2230 m? In accordance with IBC
Table 601, for type IIA construction, a
1-hour fire resistance rating is required.
Building Description

« Four-story hotel building consisting of
sleeping rooms with kitchens, general
offices, file storage areas, and meeting
rooms, with a floor area of approxi-
mately 1,250 m?

« Noncombustible construction steel-
framed building containing column
and beams of primary supporting steel
and open-web steel joist construction
supporting a composite floor-ceiling
assembly consisting of metal lathe and
100 mm of poured concrete

« Exterior wall construction consisting
of reinforced-masonry walls and fixed
glazing

« Interior wall construction consisting
of steel stud framing and 13 mm gwb
(gypsum wallboard) on either side of
the studs

« Exit stair and other shaft walls of
300-mm-thick reinforced masonry

« Combination of suspended ceil-
ing and gypsum wallboard ceiling
throughout

Fire Load Design (Kitchens + Living
Rooms)

This part of the hotel has dimensions of
approximately 6 m x 4.0 m. It has one
ventilation opening to outside air with
dimensions ranging from 0.6 m width
to 2.0 m height. All the glass on the
openings is assumed to be broken dur-
ing a postflashover fire. Although the
area has two doors with dimensions of
approximately 0.9 m x 2 m each, these
are not considered to be a source of
ventilation because they are consid-
ered to be in the closed position during
the modeling. The room contains all
sorts of fuel load, ranging from wood
materials to plastic materials, which are
assumed to be ignited all at once dur-
ing a postflashover fire.

The mass, dimensions, and exposed
surface areas of each item are carefully
assessed. Table 15 provides a summary
descriptions of each item.

Table 15 Summary descriptions of
each fuel load in hotel (kitchen + liv-
ing room).

During the modeling for each item
available inside this room, besides the
thinner portions of the cellulosic mate-
rials, it is found that noncellulosic mate-
rials will have a shorter burning period
than the thicker portions of the cellu-
losic materials. Fire load 377/24 = 15.7.
Fuel load 15.7 x 16.8 = 264 MJ/m2.
Use 300 MJ/m?2. Fire severity: Case 3
(medium). T__ = 882 K. Thus K = 0.05,
and 6 = 470778 (see Table 6.27).
T .. =471(60) + 600 = 882 K = 609°C.
From Table 5.5, find the value of T
that gives maximum value of 8 __ :
T=0.0467. Find t* based on Eq. (70, TB,
Ne 5,2013):

=22 3600)"
h2
(33)

-4
L38007) 2co0e

0.0467 =

t" = 0.846(hours)

Note: Thermal diffusivity a,= 1.38 x 10
is taken from Eq. (6.73) (Case 3). Modify
Eq. (5.12) as follows:
0= Aexp(—(z/a—1)*/2(c/a)*)
In this case, A = 4.71, o/a =
0.0598/0.0802 = 0.746, and T = a =
0.846, the dimensionless time at the
maximum value of temperature.
A =4.55,a=0.0802, c =0.0598
Structural fire load (SFL) is as follows:
_t -1?

T = 60(4.71) exp@%) +600 = ”

(#,1 2
0.846
2(0.557)

where tis the time in hours, and T is the
gas temperature in kelvins.
Finally, from Table 6.47 using the time-
equivalence method (Case 3), the total
duration of the fire (including the decay
period) is t = 2.6 hours for a 1-hour fire
rating. Therefore, the decay period is
2.6 - 0.846 = 1.754 hours.
Since the main objective in all the
following examples is the structural
analysis and design of structural ele-
ments and systems subjected to the
SFL, the fuel load calculations will
remain the same (see above). These
examples should be viewed as an
approximate conservative design
method that will allow one to weed
out the unpractical and non-critical
fire scenarios during the preliminary
stage of a building design process, on
the one hand, and on the other hand,
they could be viewed as a final design
methods if there is no change in
the “original” structural design (mem-
bers or system as a whole) owing to
SFL. The approximations used in all
the following examples are based
on maximum values of temperature
and fire duration, an assumed open-
ing factor parameter, curtain-type
passive insulation material, and so
on. For any given fire scenario, these
parameters obviously should be read-
justed. If detailed computer-gener-
ated dynamic analysis and structural
design are required, then the temper-
ature-time function (7.33) (or similar)
can be used as an SFL.

=282exp(— )+ 600

Example 3 (Fig. 22)

Data live load = 0.5 kif; dead load = 0.5
kif; span L = 40 ft, 0 in; Fy =50 ksi; A =
18.2in% F =65 ksi; S=131in’% /= 1,550
in%, Z=153in3

W24 x 62 (ASTM A992); T_ = 609°C
Fire rating: 1 hour.

Fire severity: Case 3

Original Structural Design (LRFD
Method) Beam is continuously
braced.

1.Ultimate design load:

w, = 1.2(0.5) + 1.6(0.5) = 1.4 kIf
2.Ultimate bending moment:

M = 1.4(40)%*/8 = 280 kip-ft

Per the user note in Sec. F2 (AISC), the
section is compact. Since the beam
is continuously braced and compact,
only the yielding limit state applies:

3. oM, = 220053 _ 575 ¢ 280kip— ft.OK.

4. Calculaté the required moment of
inertia for live load deflection criterion
of L/360:

A L2002

360 360

i _swlt 5(0.5)40M1728

X(120) T 3RAEA, . 384(29000)1.33

=747in* <1550in*

OK

The beam is okay.

Beam Design (SFL)

Data Beam is restrained at both ends;
span L =40 ft; T = 609°C; Case 3; fire
rating: 1 hour.

Natural frequency

e [e [ 32202 _

oW 0.05125(40)1
=13.73rad / sec =2.18Hz.
where g = gravitational acceleration
W = total gravity load
6,, = deformation of the beam from
unit force applied at midspan
Maximum temperature reduction
owing to passive fire protec- tion of
the beam (assume 10 percent; see
Table 6.57): T_ = 0.9(609) = 548°C. Total
elongation of the beam AL = a T, L =
0.00117(5.48)480 = (0.00641) x 480 =
3.08 in.
1.Since the deformed length of the
beam is known [L =L+ AL=L(1 +
a,T_ )], the maximum deflection of the
beam can be approximated as (large
deformations)

By /aoszax }
=480, 0‘0(;641 =27.2"=2.26"

2.The maximum trust force in this case
can be approximated as

H=W /; =
24(at Tinax)
—30|—L 765k
24(0.00641)

where W = 40[0.5 + (0.5)0.5] = 30 kip -
50 percent live load reduction.
3.Additional bending moment and
axial force in this case owing to SFL are
M =76.5(2.26) = 172.9 ft-kip N =
-76.5 kip

4.Dynamic coefficient K, from Table 7.3
(based on linear interpolation) is

2.82
Ky =222(0.264) +
4= 347 0269

+0.03=0.248

5. Design load combination in this case
[per AISC’s, Manual of Steel Construction,
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13th ed., Appendix 4, Eq. (A-4-1)]: 1.2D
+ 0.5 L + T.Therefore, for dead load and
live load:
w, =1.2(0.5) + 1.6(0.5)0.5 = 1.0 kIf
6. Finally, the ultimate design forces are
M, =1.0(1,600)/8 + 172.9(1.248) = 415.8
ft-kip
N, =-76.5(1.248) = -95.5 kip

Vu = 1.0(40/2) = 20 kip
7. Check stresses (deformations obvi-
ously are not limited in the case of fire).
a).C_ =B =1.0-okay by inspection;
K= 1.0 (beam is braced)

P, = 4P, =0.9(50)18.2 = 819k.
"M, =1.0(50)153/12 = 637.5ft. — k

C. Pr/Pc =127.3/819 = 0.155 < 0.2; use
equation H1 - 1b:

b)

P M, 955
+ = +
d. P (2) M, 2819
+w =0.71<1.0
637.5

Beam is okay.
8. Now let’s check the catenary’s action
(large deformations). The kernel of the
integral equation (7.27) is as follows:
K(B) = exp(-b8).
Now, from Eq. (7.32), if b = 0.333,
n=E_1+

H

o

+]exp(-.3330)d0=4
0

The reduced F, = (0.9)65/4 = 14.6 ksi,
and the required cross-sectional area is
A, =955/146 =654 << 18.2, provid-
ed. (The progressive collapse require-

ment is satisfied in this case.)

Example 7.4 (Fig. 23)
Data Data P,,= 100 kip;
P =100 kip; span L =20 ft, 0 in; F,=50
ksi; W36 x 160 (ASTM A992); A = 47.0
in% F=65 ksi; S =542 in% | = 9750 in%; Z
=624in3% T=609°C
Fire rating: 1 hour
Fire severity: Case 3

Original Structural Design (LRFD
Method) Beam is continuously braced.
1.Ultimate design load:
P,=1.2(100) + 1.6(100) = 280 kip
2.Ultimate bending moment:
M, = 280(20)/4 = 1,400 kip-ft
Per the user note in Sec. F2 (AISC), the
section is compact. Since the beam is
continuously braced and compact, only
the yielding limit state applies:

0.9(50)624
3. M, =———= 0k
12
= 2340 > 1400kip — ft

4. Calculate the required moment of
inertia for live load deflection criterion
of L/360:
Ay === 2202 _ g7
: 360 360
o P’ 100020°)1728  OK
(1) T YREA . 48(29000)0.67

=1482in* <9750in*

Beam design is okay.

Beam Design (SFL)

Data Beam is restrained at both ends,
span L = 40 ft; T = 609°C; Case 3; fire
rating: 1 hour.

Natural frequency:

oo & - [32200 _
5, W 10.001019(200)

=43.55rad / sec = 6.93Hz.

where g = gravitational acceleration

W = total gravity load

6,, = deformation of the beam from
unit force applied at midspan
Maximum temperature reduction
owing to passive fire protection of the
beam (assume 10 percent see Table
6.56): T = 0.9(609) = 548°C. Total
elongation of the beam AL = a T L
= 0.00117(5.48)240 = (0.00641)240 =
1.54 in.

1.Since the deformed length of the
beam is known [L =L + AL =L(1 +
a T )], the maximum deflection of the

0 max

beam can be approximated as

Ab = aOTmax —

2
=240, 0'02641 =13.59"=1.13"

2.The maximum trust force in this case
can be approximated as

Hew |— 1
24(0t Trpax )

—150, |—L _3goak.
24(0.00641)

where W = 100(1.0) + (0.5)100 =
150 kip.

3.Additional bending moment and
axial force in this case owing to SFL are
M = 382.4(1.13) = 432.2 ft-kip; N =
-382.4 kip

4.Dynamic coefficient K, from Table 7.3
(w=6.93Hz>50H2)isK,=0.
5.Design load combination in this case
[per AISC's Manual of Steel Construction,
13th ed., Appendix 4, Eq. (A-4-1)] is 1.2D
+ 0.5L + T. Therefore, for dead load and
live load,

P,= 1.2(100) + 1.6(100)0.5 = 200 kip

6. Finally, the ultimate design forces are
M, = 200(20)/4 + 432.2(1.0) = 1,432.2
ft-kip

Nu =-382.4(1.0) =-382.4 kip
V,=1.0(200/2) = 100 kip

7. Unity check (deformations obviously
are not limited in case of fire).

a).C_ =B =1.0-okay by inspection;
K =1.0 (beam is braced).

b).P. = ¢ P, =0.9(50)47.0 = 2115k.

M, =1.0(50)624/12 = 2600ft. - k
0).P/P.=382.4/2,115=0.181 < 0.2; use
equation H1 - Tb:

P 4 M

r

382.4

X

= +
d. P(2) M, 2(2115)
+%=0.641 <1.0
2600
Beam is okay.

8. Now, let's check the catenary’s
action. Again, similar to the preced-
ing example, from Eq. (7.31); n = 4.
The reduced F, = (0.9)65/4 = 14.6 ksi,
and the required cross-sectional area is
A.,= 3824/146 = 262 < 47.0, provid-
ed. (The progressive collapse require-
ment is satisfied in this case.)

Example 5

The girder from Example 7.4 is sup-
ported now by two columns; there-
fore, it is partially restrained at both
ends (owing to bending of columns;
see Fig. 7.24).

Data P, = 100 kip; P, = 100 kip; span
L=20ft,0in; Fy= 50 ksi
W 36 x 160 (ASTM A992),
beam A=47.0in%, A=29.1in?

F, = 65 ksi
S, =542in’
1,=9,750in
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Z=624in3

T =609°C

W 14 x 99, column

F, =65 ksi

S,=157in?

1,=1,110in

Z=173in?

Fire rating: 1 hour

Fire severity: Case 3

Computer input and output data are
presented below (see Example 7A.1 in
the appendix at the end of this chap-
ter). Simple computer analysis provides
the following results:

1.From force P = 200 kip; moment at
midspan M = 875.68 ft-kip; deflection
at the same point A, = 0.024 ft

Natural frequency

g 322
D= = /7 =
A, V0.024

=36.6rad / sec. = 5.83Hz.

2. Dynamic coefficient (w = 5.83 Hz. =
5.0 Hz): Use K, = 0.03.

3. From temperature T = 548°C (beam
only), M = 269.33 ft-kip; and deflection
A, =0.007 ft (downward).

4. Dynamic bending moment (K, =
0.03): M, = (0.03)656.8(0.007)/ (0.024)
= 5.75 ft-kip.

5. Dynamic axial force (K, = 0.03): N,
= - (0.03)(0.75)12.43(0.007)/ (0.024) =
-0.082.

6. Total moment (with 50 percent live
load reduced): M, = 656.8 + 269.33 +
5.75 = 931.9 ft-kip.

7. Total axial force (with 50 percent live
load reduced): N, = -0.75(12.43) +
26.93 + 0.082 = -36.33 kip.

8. Total effect from fire (temperature
load): K = 931.9/875.68 = 1.06 (bending
moment).

9. Total effect from fire (temperature
load): K = 36.33/12.43 = 2.92 (axial
force).

Similar calculations are provided for
the negative moment at the face of
the column:

1. From force P = 200 kip; M**P= 124.32
ft-kip.

2. From temperature load (the same),
M = 269.33 ft-kip.

3. Dynamic bending moment
M, = (0.03)124.32(0.007)/(0.024) =
1.09 ft-kip.

4. Total moment (with 50 percent live
load reduced): M, = 93.24 + 269.33 +
1.09 = 363.66 ft-kip.

5. Total effect from fire (temperature
load): K = 2.93 (bending moment).
Conclusion The positive bending
moment remains practically unchanged
(see Example 7.2). However, the nega-
tive moment has been increased drasti-
cally owing to high temperature.
1.Finally, the design forces (beam,
member 3) are as follows [use the
allowable stress design (ASD) method]:
M = 931.9 ft-kip

N =-36.33 kip

V' =0.75(100) = 75 kip

2. Unity check (deformations obviously
are not limited in the case of fire).

a)l. C_ = 1.0 - okay by inspection;
K= 1.0 (beam is braced);
kl/r=20(12)/14.4 = 16.7.

b). F, = 2861 ksi; f = 36.33/47 =
0.773 ksi; 1‘a/Fa =0.027 < 0.15.

o.F, =33ksi;f, =

931.9(12)/542 = 20.63 ksi.

Zay Tbx

d). F, F, 286l

+w=0.652<1.0
33

fo, fin 0773

- Beam is okay.

3. Now, let’s check the catenary’s
action. Per Eq. (7.31), n = 4. The reduced
F, = (0.9)65/4 = 14.6 ksi, and the
required cross-sectional area is A =
36.33/14.6 = 2.49 < 47.0, provided. (The
progressive collapse requirement is sat-
isfied in this case.)

One would think that the beam sub-
jected directly to the high temperature
load is the most critical element in the
frame structure of a fire compartment.
However, this is not the case here. The
“cold” column, which was not intended
to be designed for a high level of bend-
ing moments in the “original” structural
design, is the most critical element.
Let’s check the column stresses now.
ColumnW 14 x 99
Data A=29.1in% Fy =50 ksi; F,=65 ksi;
S,=157in3;/,=1,110in4; Z, = 173 in3;
r,=6.17in
1. In the original design, the design
forces are
M = 124.32 ft-kip; N = =100 kip
a. C = 10 - okay by inspec-
tion; K = 1.0 (frame is braced); kl/r =
10(12)/6.17 = 19.45.
b). F,=28.31 ksi; f =100/29.1 = 3.44 ksi;
f/F,=0.12<0.15.
o). F, = 33 ksi; f, = 124.32(12)/157 =
9.5 ksi.

fo , fin _ 344

d.F, R, 2831

+?:0A41<1A0

2. The new design forces (column,
member 2) are as follows (use the ASD
method):
M = 363.66 ft-kip
N =-75.0 kip
Vv =36.33 kip
3. Unity check (deformations obviously
are not limited in the case of fire).
a. C, = 10 - okay by inspec-
tion; K = 1.0 (frame is braced); kl/r =
10(12)/6.17 = 19.45.
b). F,=2831 ksi; fa =75/29.1 = 2.58 ksi;
f/F,=0.091<0.15.
). F, =33 ksi;
fb =363.66(12)/157 = 27.8 ksi.

f, f, 258
. ¥R, 2831

+ﬁ =0.934<1.0
33

Column is still okay, but 0.934 >> 0.41.
Computer input and output data are
presented below (see Example 7A.2 in
the appendix at the end of this chap-
ter).

Beam Design (SFL)

Data Beam is restrained at both ends;
span L = 40 ft; T= 609°C; Case 3;

Fire rating: 1 hour.

Natural frequency

o= -8 = 22 =16.38rad/sec = 2.61Hz.
5,W  10.003(40)1

where g = gravitational acceleration

W = total gravity load

6,, = deformation of the beam from
unit force applied at mid-span of the
beam

1. Dynamic coefficient K, from Table 7.3
(based on linear interpolation) is

TABLE 15

SUMMARY DESCRIPTIONS OF EACH FUEL LOAD IN HOTEL

(KITCHEN + LIVING ROOM)

. . q . Mass (kg)
Fire Load Type Quantity Dimensions (m) (equivalent wood)
Fixed
Carpet P 1 6.03 x 3.9 53 (ea)
Door + frame w 2 0.89 x2x0.015 16 (ea)
o~ 1.5%x0.74 x 0.9,
Built-in cupboard a 1 with thickness 0.02 40 (ea)
L 1.16 X 0.74 x 0.9,
Built-in cupboard b with thickness 0.03 30 (ea)
e 1.2x0.32 x 0.6,
Built-in cupboard ¢ with thickness 0.04 15 (ea)
Moveable
Couch P+W 1 1.95 % 0.9 40 (ea)
Chair P+S 4 0.51 x 0.44 4 (ea)
Table W+S 1 21.19 30 (ea)
Bed ~ single P+W+S 1 1.88x0.9 90 (ea)
TV and cabinet P+W+S+G 1 0.59 x 0.37 20 (ea)
Telephone P+S+E 1 0.165 x 0.225 1 (ea)
Curtain P 1 1.96 x 1.11 0.5 (ea)
1 0.46 x 1.11
1 2.36 % 1.98
Pictures w 1 0.82 X 0.57 x 0.02 4 (ea)
Pillow P 4 0.36 X 0.36 1 (ea)
Other
i s P 1 0.19 x 0.52 3 (ea)
Total: 377

Note: * N/A ~ steel materials are considered to be low fuel load in fire. Thus, surfaces are not involved in the fire.
W =Wood, P = Plastic, S = Steel, E = Electrical, G = Glass.

239
3.41

2. Design load combination in this case
[per AISC's Manual of Steel Construction,
13th ed., Appendix 4, Eq. (A-4-1)] is
1.2D + 0.5L + T. Therefore, for dead
load and live load, w, = 1.2(0.5) +
1.6(0.5)0.5 = 1.0 kif

3. Displacement, bending moment,
and axial force from unit force applied
at the center of the beam:

6,, = 0.003 ft; M = 5.98 ft-kip and

N =-0.4 kip

4.Finally, the ultimate design forces are
(from computer output)

M, =1.2(53.6) + 1.6(0.5)53.6 + 138.14 +
5.98(0.088)(0.215)/(0.003) = 283.0 ft-kip
N, = -[1.2(5.36) + 1.6(0.5)5.36 + 13.81
+ 0.4(0.088)(0.215)/(0.003)] = -27.0 kip
5. Check stresses (deformations obvi-
ously are not limited in the case of fire).
a).C_ =B _ =10 -okay by inspection;

© Tmx

K=1.0 (beam is braced).
bhp —¢.P. =0.9(50)18.2 = 819k.
M, =1.0(50)153/12 = 637.5ft. —k

0. P/P_= 27.0/819 = 0.033 < 0.2; use
equation H1 - 1b:

K, (0.264) +0.03 = 0.215

d). B My _ 27 28 _46<10
P.(2) M, 2(819) 6375
- Beam is okay.

6. Now, let’s check the catenary’s action.
Per Eq. (7.31); n = 4. The reduced F, =
(0.9)65/4 = 14.6 ksi, and the required cross-
sectional area is A_ = 27/14.6 = 1.85 <<
18.2, provided. (The progressive collapse
requirement is satisfied in this case.)

To be continued

REFERENCES:

1. ASCE-7-05 Minimum Design Loads
for Buildings and Other Structures,
ASCE, N.Y., N.Y., 2005.

2. Razdolsky L.“Extreme Thermal Load
and Concrete Structures Design”
CONSEC'-07. Proceedings of Fifth
International Conference on Concrete
under Severe Conditions Environment
and Loading, Tour, France, 2007.
3.Razdolsky L.” Fire Load inaConcrete
Building Design”. Proceedings of
International Conference, Concrete:
Construction’s Sustainability Option,
Dundee, Scotland, U.K.,2008

4, Owen, D. R. J., Hinton, E.: Finite
Elements in Plasticity, Pineridge

Press Limited, Swansea, U. K. 1986.
5. Penny, R. K., Marriot, D. L.: Design for
Creep, Chapman & Hall, London, 1995.
6. Boresi, A. P, Schmidt, R. J,
Sidebottom, O. M.: Advanced
Mechanics of Materials, John Wiley &
Sons, New York, 1993.

7. Drozdoy, A. D.: Finite Elasticity and
Viscoelasticity, World Scientific, New
Jersey, 1996.

8. Drozdov, A. D.. Mechanics of
Viscoelastic Solids, Jown Wiley &
Sons, New York, 1998.

9. Findley, W. N., Lai, J. S., Onaran, K.
Creep and Relaxation of Nonlinear
Viscoelastic  Materials, Dover
Publications, New York, 1989.

10. Brni¢, J.: Elastomechanics and
Plastomechanics (in  croatian),
Skolska knjiga, Zagreb, 1996.

11. Rabotnov, Y. N. Some Problems
of the Theory of Creep. National
Advisory Committee for Aeronautics
(NACA), Washington, USA. 1953.

12. ACl 216.1-97, American Concrete
Institute, Farmington Hills, Michigan,
USA, 1997

The Tall Buildings Magazine

Founder
Skyline media, Ltd
featuring Gorproject CJSC

and
Vysotproject CJSC

Consultants:
Sergey Lakhman
Nadezhda Burkova
Yuri Sofronov
Petr Kryukov
Tatiana Pechenaya
Svyatoslav Dotsenko
Igor Kleshko
Elena Zaitseva
Alexander Borisov

Editor-in-Chief
Tatiana Nikulina

Redactor
Elena Domnenko

Executive Director
Sergey Sheleshnev

Translation Editor
Irina Amirejibi

Corrector of press
Alla Shugaykina
Ekaterina Nilulina
Contributions made by:
U EELLEN BT EVEN
Alexey Lyubimkin

Advertising Department
Tel/Fax: 545-2497

Distribution Department
Svetlana Bogomolova
Viadimir Nikonov
Tel./[Fax: 545-2497

The address:
15/15, Naberezhnaya Akademika
Tupoleva,
Moscow, Russia 105005

Tel./Fax: 545-24-95/96/97
www.tallbuildingfs.ru
E-mail: info@tallbuildings.ru

All materials contained this issue are
protected by Russian copKright law and
may not be published without the prior
publisher’'s permission and reference to it.
Publisher is not liable for matters beyond
its reasonable control.

Tall Buildings Magazine is registered in
the Russian Federal Surveillance Service
for Compliance with the Law in Mass
Communication and Cultural Heritage

Protection Registration Ne ®C77-25912
as of October 6, 2006.
Tne magazine is printed
in the PA “Periodika”, Ltd,
Gardnerovsky Perulok 3, bld. 4
Open price Circulation: 5000

august/september BblcﬂTM 143



[lToanucka Ha XypHarn
«BblcOTHbIe 3aaHuda» / Tall buildings

BbICOTHBIE

YBaxaemsbie yntarenu!

Y Bac ecTb BO3MOXHOCTb

¢ nboro mecaua ohopmMHUTE
NOANKMCKY Ha XypHan
«BbICOTHbIE 3AaHKUA»

Tall Buildings.

Ina 3TOro HyXHo:

1. [Nepe4rcnnTs N0 KBUTAHLUMK
[EeHbIM HA HAaLL pacyeTHbIA CYET.
2. 3anonH1TL NOANUCHOM KYMOH.
3. OTnpaeuTb KYNoH

W KONWIO KBUTaHLUWMKM 06 onnare
Ha Haw agpec:

105005, r. Mockea,

Ha6. Akanemuka Tynoneea,

n. 15, kopn. 15,

000 «CKAWMNAWH MEOWA»,
Pepakuua xypHana

«BrICOTHLIE 3aaHuA» (Tall Buildings.

Cxema pacnpocTpaHeHus
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Ha BCEX MEPONPUATHAX, NOCBAWEHHEIX BONPOCaM
NpOeKTHPOBAHNA, CTROWTEALCTES M YNPABNEHWA
BBICOTHBIMMA 30AHWAMMN [BHICTABKN, KOHGEDEHL MK,
CEMWHAPEI, KPYIALIE CTONL M T.0.).

NoagnwcaThben HA M3ARHWNE MOMKHD,

BOCNONbIOBABWMCE NOAANCHDIM KEYNOHOM
B EYpHane nA 6o EpE3 NOgNWCHEE areHTCTEA.

Nopgnucion uegenc: 36834 g kaTanore
arenTcTea «POCNEYATE,.

Aurenn Mockesl v KpacHogapa MoryT odGopMAT
nognucky & MK «MHTEP-NOYTA=

canTe www.interpochta.ru
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